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Accounting,    Storekeepers'    convention 

Acetylene,    Corrosive   effect   of 

Acme  Supply  Company,  Enclosed  groove 
curtain   fixtures    

Acme   Supply   Company,   Folding   tail   gate.. 

Adams,  T.  H.,  The  operation  of  a  large 
engine    terminal    

Address,   The  president's,   M.    M.   Association 

Air  brake  apprentices,  by  C.  M.  Drennen, 
Air    Hrake   convention 

Air  Brake  Assn.   (see  Meetings). 

Air    Brake    Association    convention 

Air    Brake   Association   convention    report.  .  . 

Air  Brake  Association,  Co-operation  with  the 

Air  brake  conditions.  Car  foreman's  respon- 
sibility  for,   by   Lawrence   Wilcox 

Air  brake.  Excess  pressure,  by  M.  S.  Belk. 
Air    Brake  convention 

Air  brake  hose.  Metal.  Dodge  Metal  Hose 
Company 

Air  brake  maintenance 

Air   brake   maintenance,   by  John    P.    Kelly.. 

Air  brake  on  French  passenger  equipment, 
combined  automatic  and  straight,  by  W. 
G.    Laiidon     

Air  brake  recommended  practice.  Air  Brake 
convention     

Air  brakes  and  air  signals,  M.  C.  B.  con- 
vention     

Air  compresisor,  Fuel  oil  driyen,  Chicago 
Pneumatic  Tool   Co : 

Air  compressors,  Capacity  regulation  for, 
Chicago   Pneumatic   Tool   Co 

Air  pockets,  Remo^•inv;,  from  reservoirs, 
by    W.    H.    Hauser 

Air  pump  bracket,  adjustable.  Union  Pacific 

Air  pump  packing  rings.  Finishing,  by  F. 
R.     Stewart     . 

Air  pumps.  Lubricator  for 

Air    reservoir    support.  . . 

Air  signal  reducing  valve  stem.  Drift  for 
truing  up,  by   F.   VV.  Bentley,  Jr 

Aisle  strips.  Depressed,  Union   Pacific 

Alexander,  G.  VV.,  Material  delivery  at  the 
Macon  shops 

American    Locomotive   Co.,    Woodard   throttle 

American  Mason  Safety  Tread  Co.,  Safety 
tread   with    diamond   grooving 

American  Railroad  Master  Tinners,  Copper- 
smitlis'  and  Pipefitters'  Assn.  (see  Meet- 
ings). 

American  Railway  Master  Mechanics'  Asso- 
ciation (see  Master  Mechanics'  Associa- 
tion). 

American  Railway  Master  Mecharlics'  Asso- 
ciation   (see   Meetings)    

American  Railway  Tool  Foreman's  Assn. 
('ee  Meetings). 

American  Railway  Tool  Foremen's  Assn. 
(sc-e  Tool   Foremen's  Association). 

American  Society  for  Testing  Materials 
(see    Meetings). 

American  Society  of  Mechanical  Engineers 
(see   Meetings). 

American  Steel  Foundries,  Ajax  third  point 
support 

American  Steel  Foundries,  Adjustable 
coupler  pocket    . 

Angle  cocks.  Repairing,  by  Howard  W.   Stull 

Anthony,  J.  T.,  Locomotive  boiler  effi- 
ciency     443*, 

Apprentice   competition.    The 

Apprentice    competition.    The 

Apprentice    competition.    Car    dfpartment .  .  . 

Apprentice  conipttiiton.  Don't  scold,  by 
Arthur  J.    Merriman    

Apprentice  competition,  first  prize  article, 
by  J.   C.  Bowman 

Apjirentice  competition,  second  prize  article, 
by   E.  C.  Crawford    

Apprentice  conference.   Santa  Fe 

Apprentice,    Developitic  the 

Apprentice,  Four  suggestions  from  an,  by 
f'arl    J.    Pryor    

Apprentice,  I'lelp  the,  to  help  himself,  by 
Frank  J.  Borer    

Apprentice,  How  can  I  help  the,  by  Walter 
V.   Hineman    

Apprentice.  Practical  suggesTTfens  from  an, 
by    M.    R.    Brockman 

Apprentice   problem.   The   car   department... 

Apprentice  school  and  shop.  Teamwork  be- 
tween,  by   William    L.    Lentz 

Apprentice,  A  sirngt-stion  to  officers  from  an. 
by  A.  T.  Kiiehner    

Apprentice  school.  Getting  results  in.  bv 
Harold    V.  -Stvers    '. 
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Apprentice  school  is  necessary.  An,  by  Wil- 
liam Heise •  •     255 

Apprentice  School,  Why  have  an,  by  A. 
B.    Kerr 651 

Apprentice,  Turning  a  boiler  maker  into  a 
good   mechanic,   by   Daniel   Cleary 656 

Apprentice,  The  voice  of  the   (competition).      197 

Apprentice,  What  can  be  done  for  the,  by 
John  C   Murdock 

Apprentices,  Air  brake,  by  C.  M.  Drennen, 
Air   Brake  convention 
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Apprentices,  Car  department,  by  B.  F.  Patram 
(First  prize,  Car  Inspectors'  and  Fore- 
men's   conii)etition)     579 

Apprentices,  Car  department,  by  C.  N. 
Swanson,  Second  prize.  Car  Inspectors 
competition 

-Apprentices,   A  competition   for 

Api)rnitices,    Freight    car 

Apprentices,  Freight  car  carpenter,  Santa  Fe     403 

Apprentices,  Help  the,  tf  help  themselves, 
by    Millard    F.    Cox .  ■  ■  4 

Apprentices;  Never  slight  a  job,  by  John  V. 
Le    Compte    »' 

-Apprentices  on  the  Southern  Pacific,  by 
Thomas    G.    Gray 

Apprentices.  Training  boilermaker,   Santa   Fe     415 

Apprenticeship.  -\  broad  conception  of,  by 
\'.  !  T.    Kropidlowski 

Apprenticeship  competition,  Prize  winners  of 
Ca«   Inspectors'  and   Foremen's  Association 

Apprenticeship  in  the  drawing  room,  by 
VV'ijl  C.   Mooney,  Jr 

Apprenticeship;    Is  it   not   time  to   wake   up?.    14441 

Apprenticeship,  The  new,  by  William  John- 
stoii ; 256 

Apprenticeship  on  railroads,  by  F.  W. 
Thomas,   M.   M.   convention 1509 

Apprenticeship:  The  right  age  to  start  is  18, 
by-  Nielsen    Ppllard 255 

Apprenticeship,  The  Santa  Fe  method  of,  by 

T.    S.    Tulien 198 

Apprenticeship,    Suggestions    on 44 

-Apprenticeship.      What     the     boys     think     of 

(competition) 255 

Appropriations,    Periodical,    for    material....      167| 

Arch,  \  correction   re  Universal  Arch  Co.'s, 

bv    George    S.    i'ayson 276t 

-Arch,  The   future  of  the  brick 3855 

Arch   bars.    Hand   mirror   for   inspecting   the 

inner  side   of 452* 

Arc  welded  cutting  tools,  Westinghouse  Elec- 
tric  &    Mfg.    Co 1469* 

Arc  welding  in  boiler  repairs.  Boiler 'Makers' 
convention    

Arc  welding  in  railroad  shops,  by  Gordon 
Fox 

Arc  welding.  Patch  applied  by,  by  W.  J. 
Gillespie     

Arc   welding.    Progress   in 

Armstrong    Cork    Co.,    Corkboard    insulation 

for  tank  cars   1393* 

Armstrong,  G.  W.,  Essentials  of  shop  ef- 
ficiency          201* 

Armstrong,  G.  W.,  The  selection  of  machine 
Tools    .' ,^ 89 

Ash  pans.  Front  ends,  grates  and.  Fuel  As- 
sociation convention ^ _. 282 

Ash  pans.  Inspection  of  locomotive  spark 
arresters    and 659 

•-Ashton   X'alve  Co..   Locomotive   gage........    1469 

-Ashton    Valve    Co.,    Safety    valves 14.^7 

-Association    competition    announcement 4398 

Association,    Help    push    your    (competition)  .      493  j 

.As<;ociation  of  Mfrs.  of  Chilled  Car  Wheels 
(see  Meetings). 

Association  of  Mfrs.  of  Chilled  Car  Wheels, 
W^ork   of 570 

-Association  of  Railway  Electrical  Engineers 
(see  Meetings). 

-Association  of  Railway  Electrical  Engineers 
(see  Railway  Electrical  Engineers'  .As- 
sociation). 

Associations,    Co-operating   with    other 14721 

Associations,  Co-operation  with  other  mechani- 
cal,   M.    M.   convention 1493* 

.Associations,    Functions   of  the   mechanical .  .      493J 

Atchison,  Topcka  &  Santa  Fe  apprentice  con- 
ference         363* 

-Atchieon.    Topeka   &    Santa    Fe,    Freight   car 

carpenter    apprentices    403* 

Atchison.    Topeka    &    Santa    Fe,    High    speed 

steel   tipped   lathe   tools 200* 

-Atchison,  Topeka  &  Santa  Fe,  Training 
boilermaker   apprentices    415" 

Atcjijson,  Topeka  &  Santa  Fe,  Jacking  stall 
tor   car    repairs *...      535" 

-Vtchison.   Topeka   &    Santa   Fe.    Refrigerator 

cars 135" 
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Atchison,     Topeka    &     Santa     Fe,     Training 
young  men   for   promotion 597 

Atchison,    Topeka   &    Santa    Fe,   40-ton    steel 

end  box  car   23* 

Atlantic     Coast     Line,     Bracket    for    safety 

valve  test   gage 39* 

Atlantic  Coast  Line,  Double  ring  tire  heater  310* 
Atlantic  Coast  Line,  Hose-  stripping  machine  259* 
Atlantic  Coast  Line,  Operation  of  a  general 

flue     shop     .- 653* 

Atlantic   Coast   Line,  Oxy-acetylene   welding 

in     boiler     repairs 649" 

Atlantic     Coast     Line,     Portable     kerosene 

vaporizer    ' 43* 

.Atlantic     Coast     Line,      Reclaiming     driving 

boxes 206* 

Atlantic   Coast   Line,   Special  tool   holder   for 

broken    drills    44* 

.Atlantic     Coast    Line,     Steam     gage     testing 

stand    ; 310* 

Averill,    E.   A.,   Operation   of   radial   coupled 

axles.  Discussion  at  A.   S.   M.   E 17 

Axle,    Gage    for    checking    the    location    of 

wheels  oti  the,  by   Howard  W.   Stull 514" 

.Axle   failure,  a  locomotive 650 

Axle  journals.   Machining   locomotive 6I1| 

Axle    lighting   panel.    Consolidated 1390* 

Axles,   Dies   for  reclaiming  car.   Blacksmith's 

convention     468? 

.Axles,  Water  vs.  oil  quenching  in  heat  treat- 
ment of,  by  C.    D.   Young 398* 


Babbitt  metal,  Remelting  causes  inferiority.  179t 
Babbitting,  Ground  asbestos,  a  substitute  for 

clay    in    362t 

Bailey,  E.  G.,  Interpretation  of  coal  analysis. 

Fuel  .Association  convention .>^.  28S 

Bailey   Meter   Co.,   Boiler  meter ■...;•»■».  S7S* 

Bailey  Meter  Co.,  A  steam  flow  meter....',..  323* 

Baldwin  Locomotive  Works,  .Arrangement  of 

throttle    and    standpipe 429* 

Ball  bearings -in  lathe  construction,  Gurney.  538* 
Baltimore  &  Ohio,    Mallet  road  locomotives.      389* 

Band,   The   value  of  the   shop 549| 

Barker,   N.   M.,  A  locomotive  inspection  sys- 
tem           369* 

Barnes,    Edgar.  Jig   for  tube  cutttrs.  ...... .      321* 

Barnum,    E.    S.,    Keeping   track    of  service 

tests    337* 

Barnum,  E.  S.,  Road  tests  of  exhaust  norzles  67* 
Barnum,    M.    K.,    Life    and    maintenance    of 

steel    cars 129* 

Barrel    sheets,    packing   of.    Boiler    Makers* 

convention     ;■•,..      316 

Bar  stock.  Plunger  for  holding,  by  Edw.   F. 

Glass .(..,      589* 

Basford,  George  M.,  Present  day  locomotive 

problems 509 

Batchelder.    A.     F.,     Mechanical    design    of 

electric   locomotives    .". . .     558 

Battery   plate.    New,   Gould .;.,    1392* 

Baxter,    H.     M..    Requirements    and    coiYect 

treatment    of    headlinings ,... .      580 

Bayliss,  H.  W.,  The  need  of  uniform  ec^ip- 

ment    on    freight    cars 'j...      405 

Bearings,    Anti-friction,   for  shop  motors....      142 
Bearings,  Ball,  in  lathe  construction,  Gurti'ey     538* 
Belk,   M.    S.,   -Air  brake  excess   pressure,  -.Air 

Brake   convention    X i.'.,.  .      304 

Belt    rail    applied    to    Union    Pacific    all-steel 

automobile    cars     i..      513* 

Belt  tension  device,  Safetv  Car  Lightinfii . .  1436* 
Belting.    Removing   oil    from   leather.  ..  .y. .  .      431t 

Belts,    Guarding    overhead .-. , . 

Belts,  Preparation   for  leather,   Duntley  (&.. 
Benedict,    B.    W.,    Getting   the    most    out  of 

tools ^'. . , 

Benica,  C.  W..  Design  of  hollow  crank  pins. 
Bentley.    F.    W.,    Jr..    Drift    for    truing   up 

supply    valve    stem    guides i      652* 

Bettendorf    Co.,     Quick    action    lever    hand 

brake     1 394« 

Bettendorf  Co..   Steel   frame  box  car...;...    1264* 

Blacksmiths'    --\ssociation    convention 463* 

Blower,   Turbo,   Ingersoll    Rand   Co 266* 

Blower  ventilator.  Dining  car.  Mudce  &  Co.  1265* 
Blue  print  paper.  Protecting,  Koclsch  &  Co..  266* 
Boiler    brace.    Flexible,     Breakless    Staybolt 

1441" 
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Boiler  capacity.  The  fireman  and '. . .  2191 

Boiler   capacity.   Saving   weight   to   provide..  2191 
Boiler   corrosion.    Prevention    of,   by   electric- 
ity     ; 462 

Boiler   efficiency   4401 

Boiler  efliiciency,  by  J.  T.  Anthony 443*,  505* 
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Boiler  expansion  experiments,  by  D.  R.  Mac- 
Bain    496* 

Boiler    for    Baltimore    &    Ohio    Mallet    loco- 
motive      389" 

Boiler   inspection.    Better   locomotive 93* 

Boiler,     Lake     Superior    &     Ishpeming     2-8-0 

locomotive    343* 

Boiler  maintenance,  Fuel  economy  vs 439| 

Boiler,    The    maintenance    of   the    locomotive, 

by   A.   K.   Hodges 257 

Boiler    Makers'    Association    convention 311* 

Boiler  plu^s.    Failure  of  fusible  tin 10 

Boiler   preservative.    Flexible    Bolt    Co 1438 

Boiler     preservative,     F'lexible     Bolt     Co.,    a 

correction 1506 

Boiler    repairs,     Klectric     welJing    in.     Boiler 

Makers'   convention    312 

Boiler     repairs,     (Jxy-acetylene     process     in. 

Boiler    .Makers'    convention 311 

Boiler    repairs,   ( >xyacetylene   weliling   in....  649* 

Boiler  steel.   Corrosion   and 494| 

Boiler  steel.  The  microscope  and 494S 

Boiler  tubes,  Care  of.  by  Joseph   Smith 321 

Boiler  tubes,   The  dimensions  of 1424S 

Boiler   tubes,    Keclainiinn,    Draper   Mfn.    Co..  147U 

Boiler   tubes  and   shells,    I'ittiiiK   of 1§ 

Boiler    wall    coating,    H.    \V.   JohnsManville 

Co 430* 

Boilers,      Cleaning,      with      tubes      removed. 

Boiler    Makers'    convention 317 

Boilers,    Desifjn   and   maintenance   of,    M.    M. 

convention     1480 

Boilers.    Patching 196* 

toilers.   Prevention   of  scaling  in S36t 

Boilers,     Keport    of    the    chief    inspector    of 

locomotive     41* 

Bolt   extractor,   John    .A.    Magnusson 14.1«* 

Bolt  holes  in   castings.   Spacing 376t 

Bolts   and   nuts,    EtHcieiit   reclamation    of,   by 

E.   T.    Spidy 33* 

Bonnett,   Robert,  Fusible  crown  sheet  plug.  .  427* 

Books 

Coal,  its  economical  ani  smokeless  com- 
bustion,  by   J.    F.   (."oji-rove  .  . . 551 

Corrosion   ol   iron,   by    L.   C.   Wilson....      2J1 

General    F'oremen's   Association   procecil- 

ings 59 

How  to  build  up  furnace  efficiencv.  bv 
Joseph   W.   Hayes '. 613 

Inventions  ami  patents,  l>y  Philip  E. 
F.dclnian     387 

Laboratory  test  of  a  Consolirl.-ition  Loco- 
motive, by  E.  C.   Schmi'lt  et  al 59 

Locomotive  euiiine  runnint;  a!id  manage- 
ment   by    .\ngus    Sinclair 167 

Mech.inical  tirawine  bv   lames  I).  Phillips 

and    H.rbert    i  >.    Ofth 3 

Mecliai'ical       ei'uineers'       banilhook,       by 

Lionel    S.    Maiks,    editor-in-chief...,.      333 

Mechaiiic.nl      enuineers"      pockel-hook      b'.- 

William    Kent    167 

Xatton.il      A.ssiieiatioii       of      Coriniration 

Schools,   .\nnr.al  convention   report...      387 
Oil    fuel    ef|uipment    for   locomotives,    by 

Alfred   H.    Cibbinus 441 

Oxy-acttyli-ne  welding  an  1  cutting,  elec- 
tric  ami   thermit    welding 113 

Power    transmission    by    bather    belting, 

by    Robert    Thurston'  Kiiit 441 

Principles   and   i)ractice   of   cost   accomit- 

ing.   The,  by   Frederick   II.    Baugli..'.  .      441 
Principles   of   locomotive   operation    and 

train   control,   by   Arthur  J.    Woi^d...      275 
Proceedings    of    the    toiitli     amui.'d    con- 
vention  of  the   Master  Boiler  Makers' 

Association    495 

Proceedings  of  the  Traveling  Engineers' 

Association     ' 167 

Proceedings    of   the    twenty-third   annual 
convertion    of   the    Int-rnational    Rail- 
way  ^Lister    I'dacksmiths'   .\ssociation .      113 
Scientific    management    and    labor,    bv    R. 

F.   Hoxie   221 

Tool    Foremen's   Proceedings...... 3 

Boosters.    .-Xn    opporf\uiitv    for ,  »..!..      Ai'^i 

Booth   Co..   L.    M..   Water  softener ;.••...      .'24* 

Borer.     l-"rank    J.,     Help     the     api)rentice     to 

help    himself    92 

Borer,     Frank    T.,    Pneumatic    clamping    and 

holdingon   ileviccs    655* 

Boring  bar   fsec   .Maeliiiu-  Tools  >. 

Borings,    Briquettini;    i>re«s     for    metal.     Hv- 

draulic    Press    Mf c.    Co .      539* 

Boston    &    Maine,    .^teel   coaches 349* 

Bottom   brake    rods,    .Makinu.    vithoul    webls, 

St.   L.   &•   S.   F. 37* 

Boutell.    Hugh    Ci.,   Coal  connter   for   use    in 

locomotive    tests    120* 

Bontell.   Hugh   G.,  Interesting  facts  concern- 

ingr  grarle  resistance  and  car   friction .'4? 

Boutell,   Ilu^^h   C,    A   nlea   for   the   draft-man        60t 
Boutell.   Huih   G.,  Triangle   for   use   in   trac- 
ing       568* 

Bowman.  T.  C,  First  prize  article,  apprentice 

competition     197 

Bowser   &•   Co.,   Inc..   S.   F.,   Oil  pumps   with 

quick    return    stroke 1390 

Bradley,    Ralph,    The    human    fireman.    Fuel 

.\ssociation    convention    286 

Brake  and   signal   equipment,   M.   C.    B.   con- 
vention         1 290* 

Brake    beam    hanger,    drop-forged,    Q    &    C 

Co 1261* 

Brake    beam    safety    hangers 12795 

Brake     beam     support,      Aja.x     third     point, 

American    .^teel    Foundries   Co 1  .^6* 

Brake  beam  support,  Third  point.   Crecn....    1262* 
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Brake  equipment,  Care  of  modern  passenger, 
by  C.  U.  Joy,  Air  Brake  convention 

Brake  equipment,  Empty  and  load,  by  Wal- 
ter   v.    Turner 

Brake  gear,  The  foundation , . 

Brake,  Geared  hand,  for  blind  end  cars. 
National   Brake  Co 

Brake  levers.  Manufacturing  standard,  by 
W.    P.    Hobson 

Brake  lever.  Trussed,  Schaefer  Equipment 
Co 

Brake,   Quick  action  lever  hand,   Bettendorf. 

Brake  rods,  .Making  bottom,  without  welds, 
by   Walter   Constance 

Brake  shoe  and  brake  beam  equipment,  M. 
C .    B.    convention . ; 

Brake  staffs.  Drill  jig  for.  Tool  Foremen's 
convention 

Brake  system.  Moisture  in  locomotive,  by 
.Mark    I'urcell.    .\ir    Urake   convention 

Brakes,  Clasp,  ff>r  heavy  passenger  equipment 
cars,    by    T.    L.    Burton 

Brakes,  ^laintenance  of  freight,  Air  Brake 
convention     

Brakes   on   mountain   grades.   Hand 

Braking    of   long    passenger   trains.    Proper.  . 

Brass  and  bronze,  Waste  and  abuse  of,  by 
Russell    R.    Clarke 

Brass.   Effect  of  rolling  on   strength'  of 

Brass,    Lamiton    ilriving    bo.x 

Brasses,  Flitting  driving  box,  by'  V.  T. 
Kropidlowski     «... 

Brasses,   F'itting   up  journal 

Itrasses    for    worn    jonrnals 

Brasses,  Holding  down  wlieels  while  chang- 
ing, by  W.    E.   I.emp 

I'.rassi  s.    Tool    for    reclaiming   car 

Brazier,  F^.  W.,  .\d.lress  at  Car  Inspectors' 
and    F'oremcn's    convention 

Brcakless   Staybolt  Co.,   F'lexible  boiler  brace 

Brewster.  E.  ]..  Exjianding  mandrel  for 
turning    locomotive    tires 

Breyer,  J.  S.,  Enginehouse  methods,  (com- 
petition )     

British  poods  locomotives.  Modern,  by  E. 
C.    Poultney    

Brockinan,  .M.  R..  Practical  suggestions  (ap- 
prentice   competition)     

P.ronze.  Waste  and  abuse  of  brass  and,  by 
Russell,    R.    Clarke / 

Broun,  II.  M.,  Chesapeake  &  <9hio  scrap 
reclamation    

l'>ro\vn.    R.    F...    Hose   stripping   machine 

Brf>wn.  H.  M..  Rivet  cutter  for  freight  car 
repairs    

P.uda  ("o..   Fncamlescent  hcadlitiht 

Buell,  D.  C,  Prcsiilcnt's  address  at  Fuel 
.\s«ocirition    convention    

Buffalo,  Rochester  &  Pittsburgh.  Rack  for 
-loving    -nioke    box    front    ends 

Buffers.  Interlocking  fenders  and  collision, 
I'.ritish 

Burner,  Oil,  with  preheating  arrangement, 
Ilauck  ^ 

Burns.  George  T.,  Grease  lubrication  of 
locomotive   driving  boxes 

Piurton.  T.  I..,  Clas^i  brakes  for  heavy  pas- 
senger   cars     ,.  ■ 

Buying.    Do    your    equipment.    Early 


J..  Locomotive  piping  and  jackets 

T..    .'>afety    valves 

a    railroad    shop,    TJie,    by   C.,'  L. 


Government      Railw.-^-s,     .Sleeping 


Cairns.  M. 

Cairns,    M. 

Camera  'in 
Dickert 

Canadian 

cars     

Canailian  Governi^nnt  Railways,  Water  cool- 
ers   f<ir    passenger    cars 

Canadian  Northern,  .-Xuxiliary  car  for  wreck- 
ttie  orai'es    j 

Canadian  Northern.  Letter  boarrl  splice 

Canadian    Northern   passenger   cars 

Cai  adian   Northern.    Smoke  jack   for   passen- 
ger rars 

Canadian   Northern,   Vacuiun   cleaner 

Canadian    Northern,    Wheel    clarnp   and    jack 
block    '. 

Canadian   Pacific,   A   reclaimed  rail   saw.... 

Canaf'ian     Pacific,     Efficient     reclamation     of 
bolts  and  nuts   

Capacity,    High    locomotive,     anid     low     axle 
weight    ".' 

Capacity,   Increased  locomotive  '■ 

I  Cara 

Aisle   strips.   r)epressed,   I'nion    Pacific. 

All  steel  and  composite  construction. 
Comparison   of.  by   K.    F.   Nystrom... 

.Auxiliarv,     for    wrecking     cranes.      Can. 

Nor.    : 

*'Box,  Buffing  stresses  in,  by  R.  N.  Miller 

Box,    Door  lock.  Triplex   Lock  Co 

Bex,  Horizontal  sheathing  for,  by  W.  E, 
Fowler   

Pox,  Horizontal  sheathing  on 

Box,   .Shrinkage  of  sheathing 

Box.   Steel   roof  for j. 

Buffers,  Interlocking  fenders  and  colli- 
sion,   British   passenger 

Caboose,  Steel  frame  single  sheathed. 
N.    C.   &   St.   I 

Construction.    An    effect   of   poor 

Construction.    M.    C.    B.    convention.... 

Coupler  centering  device.  Oliver  Iron 
&    Steel    Co ; 
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300 
308 
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360* 
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361 
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409* 
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Cars—  (Continuc«l) 

Dismantling   of,   by  J.    W.   Gerber 

Door,  National;  Union  Metal  Products 
Co 

Draft  arm.  Cast  steel,  Chicago  Steel  Car 
Co 

Draft  gear,  I-'riction  tandem.  Universal 
Draft    Gear    .-Xttachment    Co 

Draft  gear,  High  capacity  friction, 
Waugh      

Draft  gear,  M.   C.   B.   convention 

Draft  gear.  Rocker,  Railway  Supply  & 
E(iuii)iiicnt   Co."  

Drain  and  double  trap,  Santa  Fe  Re- 
frigerator      

1  )ynamometer.    Southern    Ry 

Express    refrigerator.    Nor.    Pac 

Four-wheel  truck  for  passenger,  discus- 
sion  at   A.    S.    M.    E 

/Freight   center    sills.    Ratio   of   stress  to 
end   load   for,  by  C.   M.   Faris 

Freight,  construction  maintenance  and 
abuse,   by   C.    T.    Wymer 

F"reight,    Defective    

F'reight,    Dismantling    

Freight,  Maintenance,  by  H.  H.  Har- 
vey, Car  Inspectors'  convention 

Freight,  Maintenance,  by  L.  J.  Justus, 
Car   Inspectors*    convention 

Freig|it,  The'  need  of  uniform  equipment 
on,   bv  H.   W.   Bayliss i.. 

Freight,'  X  )r<lers   in    1916 : .  . 

Freight,     Rehabilitation    of 

Freight,  Repairing,  by  F.  C.  Schultz, 
Car    Inspectors'    convention 

Freight,  A  suggestion  for  a  composite 
construction      

Freight,  The  weight  of  steel 

Gondola,    70-ton,    Pennsylvania    

Gondola,   70-ton,   Wheeling  &   Lake   Erie 

Gondola,  .'Service  of  90-ton,  Norfolk 
&    Western    

Headlinings,  The  essential  requirements 
and  correct  treatment  of,  by  H.  M. 
Baxter    

Headlinings.  Treatment  of  light-colored. 
Painters'    convention    , 

Hood  construction;  Can.  Nor.  dining; 
car    ; 

Hopper  coal,   for  India 

Hopper,  Steeper  end  slopes  for,  by  F. 
S.     Ingoldshv    

Hopper,  20O,060-lb.,  Woodward  Iron  Co. 

SO   ton   Hopper,    Erie    Railroad 

Letter   board   splice.   Can.   Nor 

Lighting    system,    Stone-Franklin 

Observation,   Trap   doors   on 

Passenger,    Buffer,    Waugh 

Passenger,    (an.    Nor 

Passenger,     Cleaning     219§, 

Passenger.  Cleaning  and  sanitation,  by 
E.    P.    Marsh 

Passenger,   Clearance  diagrams  for 

Passenger,  Design  of,  by  Victor  W. 
Zilen     

Passenger,    Electric  ceiling   fan    for 

Passenger.  .\n  enamel  finish  for,  Pratt 
&    Lambert.    Inc 

Passenger,    Standardizing    parts 

Passencer  radiators.  Tests  of,  M.  M. 
convention     

Passenger  seat,  Scarritt-Comstock  Fur- 
niture   Corp 

Passenger,   Smoke  jack  for.  Can.  Nor..  . 

Passenger    tail    gate.    Acme    folding 

Passeneer,  Terminal  cleaning  of.  by  J.- 
E.    Ross    (competition) 

Passengir  trimmings.  Removal  of.  Paint- 
ers'  convention    

Passenoer.  Water  coolers  for,  bv  George 
E.    .McCoy ■ 

Pa-^senger,    Windows    

Postal    skylight.    Can.    Nor 

Refrigerator    and   heater,    .Automatic... 

Refrigerator  and   heater,   Moore  type.  .  . 

RefriL'iratof,    I'.rine    tank    valve 

Refrigerator,   Santa   Fe    

Reinforced     wooden.     Settlement     prices 

for,   M.   C.   B.   Convention 

I       Repair    parts.     Numbering,     by     W.     H. 
'  Hauser     

Repairs,    Special    tools   for 

Roof.    Steel,    for   box   cars 

isanitafion   of,   by   Thomas   R.    Crowder.. 

Seat,  l>onble  reclining.  Hey  wood  Bros. 
&    Wakefield 

Sheathintr.  Leakage  of  horizontal,  by  A. 
E.    Heffelfinger     

."skylight  for  postal  car  roof.  Can.  Nor.  , 

Sleepers,  Canadian  Government  Rail- 
ways     

Steel  automobile.  Belt  rail  applied  to 
I'nio'i    Pacific    

Steel  box.  The  building  of,  on  the 
Pennsylvania     

Steel   end   box,    Santa    Fe 

Steel  frame  automobile.  Wheeling  8c 
Lake    Erie     

Steel    frame   box,    Bettendorf   Co 

Steel     freieht.    Life    of 

Steel  freight.  The  life  of,  by  Samuel 
Lynn 

.Steel    freight.    Painting   of 

.'^teel  freicht,  .Some  lessons  from  experi- 
ence  with,   by    Millard    F.    Cox 

Steel  Gondola  with   wooden   sides 

Steel  Hopper,  Painting  or  oilinc  the  in- 
terior   of.    Painters'    convention ; 
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Jcommunication. 


.4ge    Gazette. 
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Cars— (Continued) 

Steel.    Life   and   maintenance   of,   by    .M. 

K.     Barnuni     •  • 

Steel,    Maintenance    of ',••••••,•••• 

Steel    ore,    Duluth,    Missabe    is    Northern 

Steel   passcnser  and    freight. 

Steel    passenger,    IJoston    *:    Alaine.  .  .  .  -  . 
Steel   pas-scnuer,    KiiRland's   uka   "'the. 
Steel  passenger,   roofs  and  decks,  Treat- 
ment   of,    I'ainlcrs'    convention 

Steel   passenger.   The   weight   of   the 
Steel,    i'reserving  the   life   of,   by 

Clarence     : 

Tank,    M.    C.    B.    convention.. 

Tank,     specifications     nindilied 

Trap   and   drain,    Double   for    Santa    Fe 
refrigeraiav.  ears     .................. 

L'nderframc,    Canadian    N^jrthern    dinirtg 

cars     .-.....'.  I.  ..«....•  •  •  •  •  ;~ • 

Underfrajnes,     Itoston     &:     .Maine     steel 

coach^      .• .  f .' ,....."...... 

Underfrainos.  -Reinforcing   of .........  • 

Nestibiil'^-    .trap      door,  .  Transportation 

Utilities    Cff. •• 

Wooden,  dnaVletiuate    reinforcement    of. 
Car    and     Locomotive    Painters'    Association 

(see    i'ainters'    Association).  . 

Car  department,  Better  men  needed  in  the.. 
Car   department   convention.   An    imi>ortant.  . 
Car   department.   The   crying   need   of....... 

Car  department,  deneral   foremen   and  tlie.  . 
Car   department,    Problems   of   the,   by    E.    E. 

driest      • ,  • 

Car  department  problems,  General  loremen  s 

convention 

Car  department.    Special   tools   for   the 

Car   design,    Keducing   weight   in 1651 

Car   design,   Suggestions  for   improvement  in 

(competition) •  •      347 

Car    desijmer.    Co-operation    with,    by    \.    IL 

Lake    (coJhpetition) 460 

Car  designciVilow  can  the,  improve? 3311 

Car  designer.    How  can   the,   improve?    (com- 
petition)      ■■•■•      ^^^' 

Car  designer.   Suggestions   for  the,  by  Cyrus 

Hankins      (competition)      456 

Car   door   fasteners.    Effective.    I'niversal   Car 

Seal    &    Appliance    Co 103* 

Car    Foremen's   .Association   of   Cliicago    (see 

Meetings). 
Car    foreman's    responsibility    for    air    brake 

conditions,   by   Lawrence   Wilcox 134 

Car   inspector  and   his  job.  The 85 

Car  inspector  and  his  job.  The  (competition)      451 
Car    inspector.    How    to    develop    the    (Com- 
petition    Articles)      305 

Car    inspector's    position,    Dignifying    the...    12801 
Car   inspector.    The   work   of  the,    by    W.    F. 

Mandrell 353 

Car     Ins|>ectors'    and    Car    Foremen  s    Asso- 
ciation  (see  Meetings). 
Car     Inspectors'     and     Car     Foremen's     .-Xsso- 

ciation     convention     571* 

Car    Inspectors'    and    Car    Foreman's    Asso- 
ciation,   Relation   of   higher   officers  to....      5421 
Car    Inspectors'    and    Car    Foremen's    .Asso- 
ciation,    Thoughts     suggested     by     Indian- 
apolis   convention    569 

Car     Inspectors'     and     Car     Foremen's     con- 
vention      • .      637* 

Car  inspectors.  How  to  keep,  by  A.  C.  Shin- 
aver    298 

Car    inspectors.    Making   efficient,    by    H.    D. 

Wolcomb 31 

Car    inspectors.    OualiScations    and    training 

of,   by   Millard   F.   Cox 181 

Car    inspectors.    The    responsibility    of 221 1 

Car    repairs    and    hilling.    Foreign,    bv    E.    S. 

Way ■ 185* 

Car  repairs.  Jacking  stall  for  steel.   Santa  Fe     535* 
Car    repairs.    Shopping    for    classified,    pas- 
senger.   Painters'    convention 519 

Car    repairs.    Special    tools    fojr    steel.    Tool 

Foremen's   convention    I 472" 

Car   repairs.    Systematic,  by   F.   0.    Lister...      248 

Car   replacers,    Reading   Specialties   Co 1469* 

Car  terminal   competition.   The 2195 

Car    terminal    competition.    Prize    article    bv 

R.   S.   Mounce    '.      239* 

Car  terminal  yard.  The  passenger,  by  \V.  \V. 

Warner    402 

Carbic   Mfg.  Co..   Flare  light 1436 

Carboy   holder,    Chicago   &   North   Western/.      321* 
Carney.   J.    A.      Address   at   Tool    Foremerfs 

convention     479 

Carpet  stretcher,  by   C.   C.  Leech 348» 

Cart.  Boiler  washer's  hose,  by  E.  A.  Murray     260*. 

Case   hardening,   bv   P.    F.    Dugan 535 

Case    hardening.    Blacksmiths'    convention...      469 

Castings,    Preparing   iron    for   malleable 342t 

Catalogues    56.    110,    164.   217.   272, 

330.  384,  491,  548.  610 
Cement,    Fire    brick,    Quigley    Furnace    Spe- 
cialties   Co 1506 

Cement    for   stpam    pipes 483t 

Center  Sills.   Ratio  of  stress  to  end  load   for 

freight  cars,  by  C.  M.   Faris 127* 

Central   Electi-ic  Cj..   Electric  ceiling  fan  for 

passenger    cars    428* 

Central   of  Georgia,    Enginehouse  practice  at 

Macon '    319* 

Central    of    Georgia,    Grinding    rod    packing 

cone    rings    310* 

Central    Railroad   of   New   Jersey.   Pneumatic 

clamping  and   holding-on   devices 655" 

Central   Railway   Club    (see   Meetings). 
Chart     for     determining    the     expansion     of 

metals,    by    W.    F.    Schaphorst 504" 
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Chesapeake  &   Ohio,    Babbitting  crossheads. .      462* 
Chesapeake    &    Ohio,    Boiler    steel    cylinder 

patch     •  •  •  •      655 

Chesapeake    &    Ohio,    Boiler    washer  s    hose 

cart     • •  • 260 

lliesapeake    &    Ohio,    Chuck    for    the    manu-  ^ 

factuie    of    flue    cutter    blades 88 

Clicsapeake    &    Ohio,    Eccentric    keyway    cut- 

tcr     596 

Chesapeake  &  Ohio,  Gage  glass  cutter :.      660* 

Chesapeake  &.•  Ohio,  (grinding  dry  pipe. joints     425 
t  he'^a|>eake  &  Ohio,  Manufacturing  standard 

brake    levers     •  •  •     425 

Chesapeake     &     Ohio,  'Molding    gaskets    for 

feed    valves     ;:•••• 

Chesapeake  &  (Jhio,   Pipe  bending  machine.. 
Chesapeake      &      Ohio,      Pneumatic      riveting 

»   machine    ...., ,••.•■• YoX«   I 

t  he^ai)eake  &  Ohio,   Portable   air   hoist 

Chesapeake   &   Ohio,    Portable   tire   he.iter. .. 
Chesapeake  iic  Ohio,   Rivet  cutter   for    freight 

car     repairs     .  .•. .,  .  • -. •  •  •  •  • 

Chesapeake  &  Olvio  scrap  reclamation,  by  11. 

•  M.    Brown    • 

Chicago    &    Eastern    Illinois,    Numbering    re- 
pair   parts    of    cars • 

Chicago    &     Eastern     Illinois,     Removing    air 

pockets    from    reservoirs 

Chicago     &     Eastern     Illinois.     Straightening 

press   for  steel   car   members 

Chicago   &    North    Western,    Carboy   holder.. 
Chicag'i   &•    ^Corth   Western.    Expanding  man- 
drel   for  turning  locomotive   tires.........        37 

Chicago    &  'North    Western,    Powdered    coal 

in    engine    service 

Chicago     &     .N'orth    Western,     Turning     car 

journals 

Chicago,     Burlington    &    Quincv.    Locomotive 

impact   tests    

Chicago.    Burlington    &    Quincv.    Reclaiming 

car    truck    pedestals    

Chicago,  Burlington  &  Quincj-,  Steel  box  car 

roof ;■■■■, 

Chicago   Pneumatic  Tool  Co.,   Boyer  pedestal 

riveter    

Chicago   Pneumatic  Tool  Co.,   Capacity   regu- 
lation   for    air    compressors 

Chicago  Pneumatic  Tool  Co.,  Fuel  oil  driven 

air    compressor • 

Chicago      Railway      Equipment      Co.,      Third  ^ 

point   brake   beam    support 1262 

Chicago,    Rock   Island   &    Pacific,    Fuel   ecbn- 

omy    on 180 

Chicago   Steel   Car   Co..   Draft   arm 1312* 

Chief    Interchange    Car    Inspectors'    and    Car 
Foremen's  .Association  (see  Car  Inspectors' 
and    Car    Foremen's    .\ssociation). 
Chief    Interchange    Car    Inspector's    and    Car 

Foremen's   .\ssociation    (see    Meetings). 
Chinnock.    Fred,    Better   locomotive   boiler   in 

spection      

Chisels,    bv    Henry    Fowler.  . 

Christy,  (l.  C.  The  importance  of  the  round- 
house   foreman    421 

Chuck  for  driving  trai)S,   Scully-Jones  &  Co.     208* 
Clamping     and     holding-on     devices.     Pneu- 
matic,  by    Frank   J.    Borer 655" 

Clancy.    J.    H.,    Pneumatic   spring   shear   and 

bender    

Clarence.  H.  M.,  Preserving  the  life  of  steel 

cars     

(Tlark,  W.   S..  The  car  inspector  and  his  job 

(competition)      

Clarke.    Russell    R..    Efficiency   in   scheming.  . 
Clarke.     Russell     R.,     Waste     and     abuse     of 

brass    and    bronze     '{■..■ 

Clay    for    babbitting     i. . .  . .      362t 

Cleaning    and    sanitation.    Passenger    car.    by 

E.   P.   Marsh.   Car  Inspectors'  convention.      579 
Cleaning    methods,    effects    of    water    and    oil 

on   paints.   Painters'  convention 519 

Cleaning  of  passencer  cars.   Terminal,  \%y   T. 

E     Ross    (competition) 297 

/"leaning  passenger  cars   for  varnishirvg.  Use 

.   cf   soap   in.    Painters'   convention.... 524 

Cieary.   Daniel.    Turning   a   boiler   maker    ap- 
prentice  into  a   good  mechanic 656 

(Tlerk'   How   about   your   chief ,....    1472 J 

Clerk.    The    mechanical    department 168t 

Clerk,  The  mechanical  department,  168$,  222t,267J 
Cleveland.    Cincinnati.    Chicago    &    St.    Louis. 

Injector  steam  pipe  roller  and  expander.  .      525" 
Clinboard    for   analvzing   indicator   cards,   bv 

H.   K.   Fox    .  . . . : -  .' .  -      504" 

riouser.   George   S..   College  men  in  th^  me- 
chanical   department     . .  _. !•■•.••      334t 

Central   of  Georgia.   Material  delivery 

Macon    shops 

Coal    analysis.    Interpretation    of.    by 

Bailey.    Fuel    convention 

Coal    ash.    Composition    of i  . .  .  . 

Coal     consumption.     Locomotive.^ .... 

Co.-ii   counter  for  use  in  locomotive  tests,  bv 

Hugh    G.    Boutell ._ 

Conl.  Powdered,  in  engine  service,  by  (|.  W. 

Corning      i .  .  .  .      565" 

Coal.    The    prevention    of    spontaneous  |  com- 
bustion of.  by  J.  F.  Springer i . .  . .      179 

Co-il.    Spontaneous   combustion    of.   by    IT.    F. 

Springer I  ...  .      1  24 

Cnal.    Sncgestions   for  team  work  iti   sai'inc.         10 
Coal.   Thtf^ise   of   pulverized,    as   a    fuel,   by 

Joseph    Harrington     399 

Colleoe  men  in  the  mechanical  departmt'nt.  .    15091 
College   men    in    the    mechanical    department, 

by    George    S.    Clouser 334t 

Combustion    of  coal.    Spontaneous,   by   J.    F. 
Springer     \ . .  . .      124 
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Committees,    Co-operate    with    the 1443 

Committee    reports,    The    character    of 1424 

Committee     work.     Obstructing ^^8© 

Competition    for   apprentices,   A 2 

Competition,  The  apprentice 57 

Competition,   Car    department   apprentice — .    1280 

Competition,    The    car    terminal 219 

Competition,    The   eiii'inehouse 2S,      112 

Competition,    How    can   the  -car   designer   im- 
prove r    ;• 

("onii)etition.    Passenger    cor    terminal. — 57| 

Competition,    Steel    freight   car,   award 

Competition:    What   is   heat-trcatcJ   steel?... 

Competitions,    (Jur    prize 

Competitions,    The    Prize 611 

Compressors,     Capacity     regulation     for    air. 

CMcago    i'neumatic    Tool    Co 

Condenser,   Beyer  barometric,   Ingersoll-Rand 

.   Co.     . 

Connector,    Robinson    automatic    train    line.  . 
Consolidated  Railway  Electric  Light  &  Equip- 
ment   Co.,    .Axle    light    panel 1390" 

Constance,     Walter.     Making     bottom     brake 

rods    without    « ebls 

Convention,   An   important   car   department.  . 

Col. vention   iiajKjrs  an<l  <liscus>ion 

Convention    reports,   .Advance  copies  of 

Convention    stories.    The    two 

Convention,    Thoughts   suggested   by    Indian- 
apolis  

Conventions:    Chicago    or    .\tlantic    City?... 
Conventioiis  in   August  and   September,    Me- 
chanical       * 

Convi'iitions,    Railwa\'   mechanical 2201 

Conventions.   The   young   men   at 14431 

Cook,    George,    (kiting    results    from    a    big 

engine    terminal    (competition) 372 

Copper.     Brittlcness    of    annealed 480t 

Copper  Range  Railroail,  A  locomotive  inspec- 
tion   system    J 

Copyright.    Notice    (A 

Corhett,   W.   H.,   Education  of  the  road   fore- 
man, the  engineer  and  the  fireman,  M.   M. 

convention     

Corning.   C.    W.,    Pulverized   coal   in   engine 
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service    -  , 

Co:  respondtnce.    Filing   of,   by   W.   C.    Hunt, 

Storekeepers'    convention    291 

Corresponilence,   Large  cut  in 60t 

Corrosion    and    boiler    steel 494| 

Corrosion,     Prevention    of    boiler,     by    elec- 
tricity     ; 462 

Corrosion,    Prevention   of.   in   pipe,  by   F.    N. 

Speller     227 

Costkecping  for  railroad  shop  power,   M.  M. 

.convention     1494* 

Cost   of  small   shop  tools,  by    T.   J.   Sheehan, 

M.    M .    convention    1 528* 

Cost    versus   service 58| 

Costs,   Locomotive  repair  facilities  and 273| 

Costs.    Mechanical    department 1 507| 

Costs   needed    in    reclamation    work 1661 

Costs,     ."^hop    power 1 507| 

Cotter  ."supply  ("ompany,  G.  F..  Piston  valve 

cliamber    for    slide    vah'e    cylinders 430* 

Counterbalai^ejs.      Locomotive,     by     W.      E. 

Warner,    (iei)eral    Foremen's    convention..      528* 
Coupler    centering    device,     Oliver     Iron     & 

Steel    Co 1267* 

Coupler    pocket,    -Adjustable,    .American    Steel 

Foundries    Co 1312* 

Coupler,  The  standard   M.  C.   B 13551 

Coupler    yoke.    Murray    hinged,    Keyoke    Ry. 

Equipment    Co.     .  ., 47" 

Couplers   and   parts.    Marking  of.   Storekeep- 
ers*  convention    291 

Couplers,    M.    C.    B.    committee   report 1364* 

Couplers,   Truck   for  carrying 452* 

Couplings,   Dimensions  for  flange  and  screw. 

for    injectors,    M.    M.    convention 1455 

Cox.    Millard    F.,    Help    the    apprentices    to 

help    themselves    40 

Cox.   M.    F  ,   Locomotive   power  reverse   gear     602" 
Cox     Millard   F..   Qualifications  and  training 

of    car   inspectors    181 

Cox.    Millard    F.,    Some   lessons   from   experi- 
ence   with    steel    freight    cars 26 

Cox.  Millard  F..  Toning  up  an  organization.        95 

Crane   trolley,   W'hiting 431* 

Crank    pins.    Design    of    hollow,    by    C.    W. 

Benica 66* 

Crawford.    E.    C,    Second    prize    article,    ap- 
prentice   competition     197 

Crosby    Steam    Gage    &    Valve   Co.,    Locomo- 
tive   safetv    valve 1442* 

Crossheads,   Babbitting,  by  H.   C.  Gillespie..      462 
Crowder,     Thomas     R.,     The    sanitation     of 

railway    cars 241 

Cup  phig,   .A   simple,  by  John  P.   Risque 414" 

Curtain     fixtures.     Enclosed,     .Acme     Supplv 

Co '.      482* 

Curtain    roller.    Spring   plug.    National    Lock 

Washer    Co 1261* 

Cushion     cleaning     machine.     Imperial     Car 

Cleaner     Co 1 394* 

Cylinder  bushings.  Design  and  materials  for. 

M.    M.    convention    . 1496* 

Cylinder     patch.     Boiler     steel,     by     W.     P. 

Hobson     655* 

Cylinder   weld,    A    j-ecord ' 199* 


Dalzell,    Joseph.    The    car    inspector    and   his 

job    (competition)    451 

Davis    Machine    Tool    Co.,    Lathe    for    tool 

room    service    1470* 

Defects,  Records  of,  in  equipment 1| 
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Delaware,    Lackawanna    &    Western,    Heavy 

4-6-2   locomotive    4* 

Design     and    materials     for    pistons,    valves, 

rings   and   bushings,   M.   M.   convention...    1496* 
Design,   ^Mloy   steel   in   locomotive,  by   L.   R. 

Ponuroy,   M    M.  convention 1499* 

Design   of   electric    locomotives.   Mechanical, 

by  A.  F.  Batchelder 558 

Design    of    hollow    crank    pins,    by    C.    W. 

Benica    66* 

Design  of  locomotives  to  suit  conditions....    1443J 

Design,   Locomotive   front   end 1444| 

Design,    maintetiance   and   operation   of  elec- 
tric rolling  stock,  M.  M.  convention 1490* 

Design    of    passenger    equipknent,    by    Victor 

W.   Zilen / 189' 

Design,  Kcducini;  wciglit  in  car 16Si 

Designer,   Co-operation   with  the   car,  by   A. 

H.    Lake    (competition)    

Designer,   How  can   the   car  improve?    (com- 
petition   announcement)    

"Detector,"    The    I.    C.    C 

Dejentiuns  from  a  new  angle,  by  S    E.  Sell- 

nfean     

Detroit   Lubricator  Co.,  Improvement  in  De- 
troit    tlange     oiler     

Detroit    \  alve   Co.,    Detroit   ball   valve 155* 

Dickert,    C.    L.,    The    camera    in    a    railroad 

shop 422' 

Dickert,     C.     L.,     Enginehouse     practice     at 

Macon,    Ga 319* 

Dickert,     C.     L.,    X'alue    of    attractive    shop 

grounds 61*t 

Distributing   valves.   Holding,    in    making   re- 
pairs, by    E.   H.   Wolf 142* 

Dodge    Metal   Hose   Co.,   .\ir  brake   hose....    1314* 

Donellon,    J.    F.,    Enginehouse    practice 595 

Door,    National    car,    Union    Metal    Products 

Co 537* 

Doorways,    Safeguarding    dangerous    82t 

Draft  arm.  Cast  steel,  Chicago  Steel  Car  Co.  1312* 

Draft   for  stationary  boilers,   Balanced 661* 

Draft    gear    capacity 1355S 

Draft  gear,  F'riction  tandem.  Universal  Draft 

Gear    Attachment     Co J 1311* 

Draft   gear,   High   capacity   friction,   \V|augh.    1269 

Draft   gear   maintenance.    Slack   and-.j 57$ 

Draft   gear,    ^L   C.    B.   convention '. 1371* 

Draft     gear,      Rocker,      Railway      Supply     & 

Euuipment    Co 1310* 

Draftsman,    \  plea  for    60t 

Draper    Mf>j.    to..    Furnace    attachment    for 

reclaiming!  boiler    tubes 1470 

Drawing  room  apprenticeship  in  the,  by  Will 

C.    Mooney.  Jr 

Drawing  room  tonic,  by  Millard  F.  Cox. . . . 
Drennen,   C.    M.,   .\ir  brake   apprentices.  Air 

Brake   convention    

Drill    (sec   Machine  Toi..sl. 

Drill.     Comoound-geared     pneumatic,     Ingcr- 

sollRand    Co _• 

Prill    jig    for   brake    staffs.   Tool    Foremen's 

c"n\  ftitii'n     

Drills,   Abuse   of   high   speed    120t 

Drilliiic    machine     (see     Machine    Tools) 
Drilling  post.  Old  man,  by  Leroy  Smith.... 

Driving   hux    hra'-s,    Langton 

Driving  box  brasses.  Fitting,  by  \'.  T.  Krop- 

idlow  >ki    

Driving  box   repairs,  by   R.    L.    Preston 

Driving  box   shoe   and   wedge    faces.    Method 

of   facing.    Union    Pacific  ■•;••■; 

Driving    boxes,     drease    lubrication    of,    by 

Ciorge    J.    Burns    .- 234 

Driying    boxes,    Orease    lubrication    of,    by 

]t>hn   V.    Le   Compte    388t 

Driving   boxes.    Lateral    motion 223 

Driving    boxes,     Lateral    motion,    and    side 

play     *. •  •  •  •  • 

Driving  boxes.   Reclaiming,  by   R.   P.   Peter- 
man 

Drop    fnrginv.    Hl.'ieksniiths*    convention 465 

Drop    pit.    Improved,    Pamplin,   &    Morton..      154' 
Dry    pipe    joints.    Grinding,    by    H.    C.    Gil- 
lespie  

Duff    Mfg.    Co.    Geared    automatic    lowering 
idclc    .,,,,.,.•,..••••••••••••••••••"••• 

Dugan,   P.    F.,   Case  hardening    535 

Duluth.    Mis^abe    &    Northern.    Steel    ore    car      354 
Dunn,    S.    O.,    :\dilrcss   at    Fuel   Association 

convention     ,"  * '  * 

Duntley   Co.,   Preparation   for  leather  belts.. 
D\"nanK'nieter   cnr,   Soutiiern  Railway 
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'   62* 


178* 
596* 
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Eaton.  G.  M.,  Chattering  wheel  slip  in  elec- 
tric  locomotives    

Eccentric  key  way  gutter,  hy  E.  A.  Murray.. 

Eccentric  keyway.  Laying  out,  by  R.  S. 
Monnce ; 

Economy    Devices    Corp..    Intercepting   valve 

for    Mallet    locomotives 263* 

Economy.  Fuel,  on  the  Rock  Island 180 

Edison  Storage  P.attpry  Co.,  Portable  emer- 
gency   liehting    unit _.  .    1439* 

Educational   agencies.   Officers   should  advise 

men  concerning 332| 

Efficiency  engineer,  A  word  for  the 222t 

Efficiercy.  Essentials  of  shop,  by  G.  W. 
Armstrrnp    

Efficiency  of  railroad  operation,  by  S.  O. 
Dunn,  address  at  Fuel  .Association  conven- 
tion     

Efficiency  in  «chemirg,  by  Russell   R.  Clarke 
Efficiencv  in  shop  output.  Real,  by  John  V. 
Le  Compte    99 


201" 


278 

250 


Eight-hour  day  question,  iThe 5501 

Electric  furnaces  for  tempering  tools,  Illi- 
nois Central 423* 

Electric  headlight   (see  Headlight). 

Electric    rolling    stock.    Design,    maintenance 

and  operation  of,  M.   M.  convention 1490* 

Electric  Storage  Co.,  Body-hung  axle  gen- 
erator      1393 

Electric  weU:  ing,  Oxy-acetylene  an4,  Black- 
smiths'  cor  vention    — 469 

Electric  weld  ng  tube  safe  ends 653* 

Electrical    department .'    Why  the...........    1356S 

Electriticatior     and    smoke    investigation     in 

Chicago    3S 

Electrification  in   Chicago,   Smoke  and 11* 

Klectrificcation,   Norfolk   &  Western... 121* 

Electrode    holder    for    electric    welding    and 

cutting,  by   C.   W.   Schane 659* 

Elfe,    \V.    W..    Grinding    rod    packing   cone 

rings     310* 

Elgin,  Toliet  &  Eastern,  Boiler  shop  devices.      249* 
Ehvell-Parker    Electric    Co.,    Elevating    plat- 
form  truck    1391* 

Enamel   coach   finish.   Pratt  &  Lambert,  Inc.    1313 
Engineer,    How    best   to   educate   the,    M.    M. 

convention     1494 

Engineer     Co.,     The,     Balanced     draft     for 

stationary   boilers    .:.......     661* 

Encine     failures,    .\nalyzing,     by     A.'    Park 

(competition)     , '. 366 

F.ngineiiouse  and  the  tool   foreman.  The....      4935 

Enginehouse   competition.    The 112| 

KnRinehouse,     Getting      results      in      an,      by 

Thomas    F.    Ryan    (comi)etition) 424 

Eneinehouse,  Jigs  and  devices  /or  tHc  Tpol 

Foremen's   convention 478* 

Kngineliou^e    management.    Some    points   in, 

by   C.    E.   Kelly    (competition) 426 

Enginehouse  methods,  by  J.  S.  Breycr  (com- 
petition)      / .~     461 

Enginehouse    organization,    by    C.    C^-  Leech 

(competition)     • 469 

Enprineij'ouse     organization.     Efficient,,    .by     E. 

W.    Smith    •  143* 

Enginehouse    practice^   by     J.     F.     Donellon 

(competition)    . — ' •,....., 595 

Enginehouse    practice   at    Macon,   Ga.,   by   C. 

L.    Dickert    319* 

Enginehou'^e   work.   Specializing .    220! 

Encine   terminal  competition.   The.... 2% 

Engine  terminal.  Getting  results   from  a  big, 

by    George    Cook    (competition) 372 

Eneinc  terminal.  Handling  a  big.  by  Paul  A. 

fschenck    251 

Eneine  terminal.   Handling  a  big,  by  Harvey 

de    Witt    Wolcomb    (jbompetition)  . . '     417* 

Eneine    terminal.    Operating    a    large,    by    F. 

W.    Schultz    (competition) 205 

Engine    termin.Tl,    The    operation   of   a    large, 

by  T.  H.  Adams  (competition) 368 

Engine    terminals.    Some    notes  on,    by  George 

Twin     252 

Equalization  of  long  locomotives,,  M.  M.  con- 
vention     1488* 

Equipment,   Design  of  new- 112 J 

Equipment,    Do    your,    buying   early 613§ 

Equipment.  Rails  and.  Report  of  committee 
on,  to  the  National  .Association  of  Rail- 
road Commissioners    .■ 76 

Equipment,    Retrenchment   as  affecting 1248S 

Erie    Railroad,   50-toii   hopper  cars... 457* 

Erie    Railroad,    2-10-2    type    locomotive 223* 

Executive,   The  making  of  an. 6115 

Exhibit,  New  devices  on,  at  Atlantic  City..    1249J 
Exhibit.   Railway   Supply  Manufacturers'  As- 
soc i 
Exhi 
Exhibits    at    Atlantic    City    described    during 

the  year  ... 1260 

Exhibits    at    Atlantic    City    described    during 

the    year ,.    1435 

Exhibits,  Railwav  Supply  Manufacturers'  As- 
sociation.    Additional     1384,    1503 

Exhibits,   Visiting  the,  in  groups 12791 

Exhibitors,  Tip.    tc 1248$ 

Exhaii't   nozzle.   A   variable 40O* 

Exhaust    nozzles.    Road    tests    of,    by    E.    S. 

Rarnum    67* 

Exhaust  pipe  seats.  Union  Pacific  extension.     525* 
Expanding    mandrel    for    turning    locomotive 

tires,  C.   &  N.   W 37* 

Exports  of  railway  supplies 614t 


Fan,     Electric    ceiling,    for    passenger    cars, 

Cei  tral     Electric    Co 428* 

Paris,  C.  H.,  Ratio  of  stress  to  end  load  for 

freight   cars 127* 

Paris,    C.    H.,    Suggestions   for    improvement 

in    car    de-ign    (competition). 347 

Faris,    C.    H.,    Tables    for    determining    the 

moment   of  inertia   of   rectangles 184 

Feed   water  heater  question 58| 

Felton,    S.    M.,    .Address   at   Fuel   Association 

convention 277 

Firebox    proportions.    Locomotive,    by    Law- 
ford  H.  Fry 392 

Fireboxes,     Removing    and     replacing    wide, 

floiler    Makers'    convention 314 

Fire   doors,   automatic 3311 

Fire  e.xtinguisher,  Hand,  Johns-Manville. . . .    1506* 

Firem.->n  and  boiler  capacity.  The ;...     2t9| 

Fireman.    How    best    to    educate    the,   M.    M.        1 
convention     14^4 
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Fireman,    The    human,    by    Ralph     Bradley, 

Fuel    Association   convention 280 

Fire  I'rotection  Association,  Fuel  oil  installa- 
tion for  small  shops,  recommended  by....     590* 
Flange    oiler.    Improvement    in    the    Detroit 

automatic     1440 

Flexible   Bolt  Co.,    Boiler  preservative 1438 

Flexible    Bolt    Co.,    Boiler    preservative,    A 

correction    1506 

Flue  shop.  Operation  of  a  general,  by  R.  B. 

Van    Wormer    653" 

Flue  welder  attachment  for  reclaiming  boiler 

tubes.   Draper  Mfg.   Co 1470 

Forge.  Oil  rivet,  Mahr 1438* 

Forge  chop  practice,  by  V.  T.  Kropidlowski .      253" 
Foreman,  How  best  to  educate  the,  the  engi- 
neer and  the  fireman,  M.   M.  convention.  . 
Foremen  and  the  car  department.  General.. 
Foremen,    Relation    of,    to    men,    by    T.    E. 
Freeman,  General  Foremen's  convention.. 
Forge  shop.  Special  tools  for  the.  Tool  Fore- 
men's  convention    

Forging,  Drop.  Blacksmiths'  convention 465 

Formers,  Tools  an^,  Blacksmiths'  conven- 
tion      ,' 466" 

Formulas,    The    Kiesel    train    resistance,    by 

A.   J.    Wood 627 

Fowler,   G.    L.,   Operation   of  radial  coupled 

axles,  discussion  at  A.  S.  M.   E 19 

Fowler,    Henry,    Chisels 204" 

Fowler,    W.     E.,    Horizontal    sheathing    for 

box   cars 334*1 

Fox,     Gordon,     Electric     welding     in     railroad 

shops    

Fox,  H.  K..  Clipboard  for  analyzing  indi- 
cator cards    

Frame    making    and    repairing.    Blacksmiths' 

conveition      , 

France,   Express  locomotives  in,  by  Edouard 

Sau vage     

Franklin  Railway  .Supply  Co.,  Stone-Frank- 
lin lighting  system    1267" 

Freeman,     T.     E.,     Relation     of    foremen    to 

men.    General    Foremen's   convention 533 

Freight,  Loss  and  damage  to 5491 

Freight,    Refrigerating,   in   transit,  by  M.   E. 

Pennington      585* 

Friction,    car.    Interesting    facts    concerning 

grade  resistance   and    345 

Frogs    and    crossings.    Blacksmiths'    conven- 

tioii    , 467 

Front   end   design    1444| 

Front  ends.   Altering  locomotive 220| 

Front  ends,  grate  and  ash  pans.  Fuel  Asso- 
ciation  convention    282 

Fry,  I.awford  H.,  Locomotive  firebox  pro- 
portions         392 

Fry,    I.awford    H.,    What     is     heat     treated 

steel?    335" 

Fuel   analysis.    Interpretation   of,   by    E.    G. 

Bailey,    Fuel   A:;sociation  convention 285 

Fuel   Association   convention 27S| 

Fuel    Association    convention    report 277" 

Fuel  binder,  French . '. 92t.     194t 

Fuel   cost   and    fuel   economy 493| 

Fuel)  economy  and  smoke  prevention,  M.  M. 

cohvention     1475" 

Fuel  ecrnomy,  by  H.  C.  Woodbridge 71 

Fuel    economy.    Locomotive 1472| 

Fuel  economy.  Locomotive  maintenance  and, 
by  A.  X.  VVillsie,  Fuel  Association  con- 
vention         281 

Fuel  economy  on  the  Rock  Island 180 

Fuel    economy   vs.    boiler   maintenance 4391 

Fuel  economies  .Tt  stationary  plants 57| 

f    a    railroad,    by 
Association   con- 
vention         286 

Fuel,  Powdered,  Fuel  Association  conven- 
tion          279 

Fuel,   Pulverized,   for  locomotives 15081 

Fuel,    Pulverized,    for    locomotives,    by   J.    E. 

Muhlfeld    114" 

Fuel,  Saving  oil  and  wasting 331| 

Fuel  st.Ttions,  Fuel  Association  convention..  283 
Fuel,  Suggestions  for  team  work  in  savirig..  10 
Fuel,   The   use   of   powdered,   in   locomotives, 

M.    M.   convention ^. . . . .' 1511 

Fuels,    Low-grade,   in   producers 362t 

Furnace,    Lead    pot,    for    heat    treatment    of 

steel.   Tool    Foremen's   convention 473" 

Furnaces    for   tempering  tools.    Electric,   Illi^ 

nois  Central    423" 

Furnaces,    Oil    burning   forge,    Mahr 1391" 

Furnaces,  Types  of  electric 59St 

Fusible  crown  sheet  plug,  Robert  Bonnett.  .  427 
Fusible  plug.  The,  Boiler  Makers'  convention     316 


Gage,  Ashton  locomotive    1469 

Gage   cock,   Thomas-Langley 367" 

Gage    cock    stems.    Box    tool    for    refinishing 

ends   of.   Tool    Foremen's   convention 477" 

Gages   for   sorting  old   bolts  and   nuts.   Can. 

Pac 34" 

Gardner,      Henry,     Comparative     locomotive 

shop   ratios    ..,<-. 38 

Gary,     S.     L.,     Dcthreading    attachment    for 

Lassiter  staybolt  machines 481* 

Gaskets,    Applying    rubber 504t 

Gaskets  for  feed  valves,   Molding,  by  E.  A. 

Murray    320* 

Gaskets,   Proper  treatment   of  rubber 534t 

Gate,   Acme  folding  tail.   Acme  Supply  Co..      324 
Gates,  Winthrop,   Kingan-Ripken  valve  gear 

device     60t 
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General    Foremen's    Association    (see    Meet- 
ings). 
General  Foremen's  Association  convention..     527 

Generator,   E.   S.   15.  body-hung  axle 1393 

Generator,  L".  S.  L.  body  hung 1468* 

Georgia     Railroad,     I'neumaiic    spring    shear 

and  bender  596* 

Gerber,  .1.   VV.,  Dismantling  of  cars 306 

Gibb  Instrument  Co.,  Pyrometer  for  measur- 
ing  temperature  -of   steel 262* 

Gibbons,  J.   W.,   Rules  for   the  safe  handling 

of   paints   and   oils 147* 

Gibney.  A.   T.,  An  office  kink 60»t 

Gillespie,   if.   C,    Babbitting  crossheads 462* 

Gillespie,  H.  C,  C^rinding  dry  pipe  joints..  425* 
Gillespie,    W.    J.,    Patch    applied    by    electric 

welding 660* 

Glass,    Edward    F.,    Plunger    for   holding  bar 

stock    589" 

Glass  cutter.   Gage,  by   E.   A.   Murray 660* 

Glass.    .Special,    to    jireveut    accident,    Hires- 
Turner  Glass  t"o 376 

Glenn.    Michael.    The    car    inspector    and    his 

job   (competition) 451 

Glenn,  Sr.,  M.,  The  M.  C.  U.  book  of  rules  442t 
Goetz  Co..  KoShovel  mechanical  stoker...  264* 
Gold  Car   Heating  &    Lighting  Co.,   Thermo 


Heating,   Value  of  exhaust  steam  fori.1.. ...     203t 

Heat    treated    steel?     What    is 273$ 

Heat  treated   steel?     What  is,   by    Lawford 

H.     Fry     335* 

Heat  treatment  of  carbon-steel  locomotive 
axles:  water  vs.  oil  quenching,  by  C.  D. 
Young     398* 

Heat  treatment  of  metals,  Blacksmiths'  con- 
vention          469 

Heat  treatment   of   steel,   by   George   Hutton 

(competition) 418 

Heat    treatment    of    steel.    Tool    Foremen's 

convention 470* 

Heffeltinger,    A.    E.,    Leakage    of    horliEontal 

sheathing     276*t 

Heise,  William,  An  apprentice  school  is 
necessary 255 

Helms,  J.  E.,  How  to  develop  the  car  in- 
spector  (competition)    305 

Helms,  J.  E.,  The  readjusting  of  yard  in- 
spection    forces 460 

Henderson,  G.  R..  Four-wheel  trucks  for 
passenger  cars,  discussion  at  A.   S.   M.   E.       28 

Henderson,  G.  R.,  Operation  of  radial  cou- 
pled axles,  discussion  at  A.  S.  ^L  E 18 

Hettenbaugh,     R.     T.,     Injector     steam    pipe 

roller   and   expander 525* 


static   temperature   coiurol   system 1265*    -   Heywood  Brothers  &  Wakefield  Co.,   Double 


Gould  Coupler  Co.,  Automatic  slack  adjuster 

for   freight    cars    1263* 

Gould    Storage    Battery     Co.,    Kew    battery 

plate  1392* 

Grain  door,  Universal,  Universal  Grain  door 

Co 1SS» 

Grand  Trunk,  Test  of  the  Young  valve  and 
valve  gear  229* 

Graphite    in    locomotive    valve   chambers    and 

cylinders,   by    M.    C.   M.    Hatch 118* 

Grates,  Front  ends  and  ash  pans.  Fuel  As- 
sociation  convention    282 

Gray,  Thomas  G.,  Apprentices  on  the  South- 

97 


cm    Pacific 


Grease  cup,  Ratchet,  by  C.  E.  Stocker 426" 

Great  Central  of  England,  Eight  wheel  loco- 
motive          395" 

Great    Northern    cf    England,    Atlantic    type 

locomotive   502" 

Great  Northern,   Finishing  car  journal  brasses       31" 
Great    Northern,    Taper    attachment    for    tur- 
ret  lathes    141" 

Greenfield   Tap   and   Die   Corp.,   The   "Gun" 

tap    429" 

Greenlaw   Mfg.   Co.,   Steam  pressure   regula- 
tor     1313" 

Griest,    E.    E.,    Problem^  of  the   car   depart- 
ment          453" 

Grinder,  Cylinder  head,  by  J.  Lee 595* 

Grinder,    Duniore    portable,    Wisconsin    Elec- 

^  trie  Co 604* 

Grinding   machine   (see   Machine  Tools). 
Grinding  wheels  as  applied  to  locomotive  re- 
pairs.  Tool    Foremen's  convention 477 

Grinding  wheels.  The  proper  tool  for  truing     568t 
Giirnev    Rail    Bearing    Co.,    Ball    bearings    in 
lathe    construction    538" 


49» 
1261* 


643t 

399 

87* 
636* 


H 

Hammer,  Pneumatic  post,  Q.   M.   S.  Co 

Hanger,    Drop-forged    brake    beam,    Q.    &    C. 

Co. ;... 

Hankins,     Cyrus,     Suggestions     for    the     car 

designer     (competition)      456 

Hanna     Engineering     Works,     Large     pneu- 
matic    ri\  eter      45* 

Hardening   in    electric    furnaces S04t 

Hardening  with  the  oxy-acetylene  torch 

Harrington,    Joseph,    The   tise    of    pulverized 

coal   as   a    fuel 

Harris,  H.   W.,  Welding  high  speed  steel  to 

soft    steel    shanks    

Hartough,  E.  W.,  Portable  cutoff  saw 

Hartough,     E.     W.,     Portable     scaffold     for 

car   repair   tracks    237* 

Harvey,    H.     H.,     Freight    car    maintenance. 

Car   Inspectors'   convention .' 638 

Hatch,    M.    C.    M.,    Discussion    of   pulverized 

fuel.    New    York    Railroad    Club 116 

Hatch,    ^L    C.    M.,    Graphite    in    locomotive 

valve    chambers    and    cylinders!; 118* 

Hauck  Mfg.  Co.,  Oil  burner  with  preheating 

arrangement     1436* 

Hauser,   W.   H.,   Numbering   repair   parts  of 

cars 237" 

Hauser,   W.   H.,    Removing  air   pockets   from 

reservoirs      372* 

Hauser,     W.     IL,     Straightening    press     for 

steel   car   members    526 

Headlight,    Buda    incandescent; 1441* 

Headlight    equipment.    Incandescent,    Schroe- 

der     Headlight     Co 101* 

Headlight    generators,    Pyle-National    Co 1442* 

Headlight    hearings     6115 

Headlight  hearings.  The  I.  C.  C 629 

Headlight  law,  Toljesura  Weno  on  the 614t 

Headlight    order.    The    Interstate    Commerce 

Commission      1358 

Headlights,      Incandescent,      and      headlight 

laws     119 

Headlights.    Locomotive,    M.    M.    convention   1479 
Headlinings.      The      essential      requirements 
and    correct     treatment    of,     by     H.     M. 

Baxter      580 

Headlinings,      Treatment      of      light-colored, 

Painters'     convention     518 

Heating   electrically   operated   trains 1471$ 


35* 
146" 


466 


43 


reclining    car    seat 1268* 

Hickman,  R.  T.,  Radial  drill  chuck  for  loco- 
motive   cylinders 

Hickman,  R.  J.,  \'ise  chuck  for  filing:  piston 
rings    

High-speed  steel.  Carbon  and.  Blacksmiths' 
convention    

Hineman,  Walter  W,  How  can  I  help  the 
apprentice     

Hires-Turner  Glass  Co.,  Special  glass  to  pre- 
vent  accident 376 

Hobson.  W.  P.,  Boiler  steel  cylinder  patch..      655* 

Hobson,     W.     P.,     Manufacturing     standard 

brake   levers    425* 

Hocking  \"alley,  Gage  for  steel  wheels 648* 

Hodges,  A.  R.,  The  maintenance  of  the  loco- 
motive boiler 257 

Hoist,  Portable  air,  by  E.  A.  Murray 480* 

Hoist,  Screw-iack,  for  handling  Mallet  loco- 
motives.  Whiting   Foundry   Equipment   Co.        48* 

Ilolderon    for    riveting    the    boiler   .barrel    to 

the  wrapper  sheet.  Elgin.  Joliet  4  Eastern     249" 

Holder-on  for  riveting  tube  sheets  to  the 
crown  and  side  sheets,  Elgin,  Toliet  & 
Eastern    '. 250* 

Hopper,  F.,  Clear  vision  cab  window 603* 

Hose,    Aletal   air   brake.    Dodge    Metal   Hose 

Co 1314* 

Hose  stripping  machine,  by  R.  E.  Brown.  ...      259* 

Houston,     Stanwood    &    Gamble    Co.,    Heavy 

duty  engine  lathe 666" 

Hunt,  W.  C  Filing  of  correspondence, 
Storekeepers'   convention 291 

Huston.    Harolil    A.,    Locomotive    water    and 

coal   consutnption    . .       69" 

Hutton,  Heorgc,  Heat  treatment  of  '  steel 
(competition)    ' 418 

Hydraulic  Press  Mfg.   Co.,  Briquetting  press 

for  metal  borings .i. ...      529" 

Hydraulic  Press  Mfg.  Co.,  Forcing  prists.  ...      374* 


Illinois    Central,    Electric    furnaces    for    tem- 
pering  tools    423* 

Imperial  Car  Oeaner  Co.,  Cushion  cleaning 

machine 1394" 

Indicator  cards,  CTipboard  for  analvzing,  bv 
H.   K,    Fox    .' '. 

Indicatcjr,  locomotive  repair,  St.  Louis  &  San 
Francisco 

Industrial    Development    Corp.,     Spring    nut 
lock    

Ingersoll-Rand    Co.,    Beyer   barometric    con- 
denser         373" 

Ingersoll-Rand    Co.,   Compound-geared   pneu- 
matic   drill     211*- 

Ingersoll-Rand   Co..  turbo-blower ».     266* 

Ingoldsby,  F.  S.,  Steeper  end  slopes  for  hop- 
per   cars    459 

Injector    steam    pipe    failures 25- 

Iniector  steam   pipe  roller   and  expander,  by 

R.    J.    Hettenbaugh     525* 

Injectors.  DiiTiensions  for  flange  and  screw 
couplings   for,    M.    M.    convention........    1455 

Inspection,    Better  locomotive   boiler 93 

Inspection  forces.  The  readjusting  of  yard, 
by  J.   E.   Helms 

Inspection  of  cast  iron  wheels  under  freight 

equipment,  by  J.  P.  Yaeger 

'Inspection  of  locomotive  spark  arresters  and 

ash   pans    659 

Inspection,    Regulations    for    locomotive,    bv 

F.   A.  Whitaker 414 

Inspection  rules.  The  locomotive,  by  Frank 
McManamy    175 

Inspection    svstem,   A   locomotive,   bv   N.    M. 

Barker   . . '. '........      369" 

Inspection,    Tobesura    Weno    on    locomotive     276*t 

Inspectors,   Dealing  with  government 273§ 

Inspector,  I.  C.  C  More  from  Tobesura* 
Weno   334t 

Inspector.  The  I.  C.  C.  Tobesura  Weno 442t 

Insulation  for  tank  cars,  Corkboard,  Arm- 
strong Cork   Co 1393" 

Interchange  rules.  Discussion  of  M.  C.  B., 
Car  Inspectors'  and  Foremen's  conven- 
tion          573 


504* 

98 

601* 


460 
30 


Interchange  rules,  uniform  interpretation  of     5501 

International    Oxygen    Co.,    Bipolar    oxygen 

and  hydrogen  generator 45" 

International  Railroad  Master  Blacksmiths' 
Association   (see  Blacksmiths'  Association) 

International  Railway  Fuel  Association  (see 
Fuel  Association) 

International  Railway  Fuel  Assn.  (see  meet- 
ings) 

International  Railway  General  Fonemen's 
Association  (see  General  Foremen's  Asso- 
ciation) 

International  Railway  General  Foremen's 
.•\ssri.    (see   Meetings) 

Interstate  Commerce  Commission,  Headlight 

hearing     ft29 

Interstate  Commerce  Commission,  Report  of 
division    of    safety 83 

Iron,    Preparing,    for    malleable    castings 342t 

Iron   production.   Pig .^......     666T 

Iron,   Weight  of  wrought ,»..*..      412t 

-*:.'■•■-  J 

Tack  block.  Wheel  clamp  and.  Can.  Nor 2Z* 

Jack,    Geared  automatic   lowering.    Dutf....    1437* 
Jack  support  for  straightening  steel  car  sills, 

Tool  I-oremen's  convention   .»,...     474* 

Jacks,    Liquid    for    hydraulic 157t 

Jacks,   Power  operation  of  ratchet,  by  Allen 

Raymond    91* 

JessoJi,  J.  A.,  Straightening  triple  valvt  pis- 
tons     ,. 43* 

Jig     for     drilling     holes     in     firebox     wrapper 

sheets,  Elgin,  Joliet  &  Eastern 249* 

Johns-Manville     Co.,     H.     W.,     Boiler     wall 

coating     J, 430" 

Johns-Manville  Co.^  H.  W.,  Hand  fire  extin- 
guisher   .- 1506* 

Johns-Manville  Co.,  H.   W.,   A   simale   steam 

trap    J..., 1439" 

Johnston,  William,  The  new  apprenriceship. .     256 
Jones  &  Co.,  Inc.,  B.  M.,  Piston  rod  packing 

for  superheated  steam   1470 

Journal  box  bolts.   Device  for  holding.  Tool 

Foremen's  convention 474* 

Journal   box.    Lateral    motion.    Standard   Car 

Truck  Co , 1268* 

Journal  boxes.  Method  of  packing 459 

Journal  boxes  oa  freight  cars.  Hot 38S| 

Journal  boxes  on  freight  cars.  Hot  (coinpeti- 

tion) 44M 

Journal   boxes,   on   freight   cars.   Hot..' ,.    128Qf 

Journal   boxes.    Preventing  hot,   on   th*   New 

Haven 570 

Jourttal  brasses.  Finishing  car,  G.  N.. .......        31* 

Journal   brasses.    Fitting  up .•...'.'..      581 

Journals,   Brasses  for  worn 12791 

Journal  brasses.  Tool  for  reclaiming..; 452* 

•  Journals,  Diameter  of  driving  axle,  by  L.  R. 

Pomerov    171* 

Journals,  turning  car;  C.  &  N.  W 128* 

Joy,   C.   v..  Care  of  modern   passenger  brake 

equipment.   Air   Brake  convention 302 

Justus,   L.    J., -Freight   car^ maintenance,   Car 

Inspectors'    convention 637 


Kelly,   C.    E.,    Some    point.s    in   enginehouse 

management,    (competition)    426 

Kelly.   John   P.,   Air*  brake   maintenance...'.'  352 

Kennecott  Co.;  Cycloidal  weir  meter 157* 

Kerr    A.   B..  Why  have  an  apprentice  school  651 
Keyoke     Railway     Equipment     Co.,     Murray 

keyoke     '        ^7. 

Kiesel,   W.   F.,  Jr.,  Ope  ration  "of  radial  cou- 
pled axles,  discussion  at  A.  S.  M.  E ig 

Kingan-Ripken    valve   gear  device 60t 

Kipp,  A.,  President's  address  at  Car  Inspec- 
tors'  convention    •  57J 

Koelsch  &  Co.    Protecting  blue  print  paper! !  266" 
Kropidlowski,  V.  T.,  A  broad  conception  of 

apprenticeship    j^g 

Kropidlowski,    V.    T.,     Fitting    di^i'viAg'box 

brasses 360* 

Kropidlowski,  V.  T.,  Forge  shop  practice.  ..  .  253" 
Kropidlowski,  V.  T.,  Grinding  dry  pipes...        87* 
Kuehner,  A.  T.,  A  suggestion  to  officers  (ap- 
prentice   competition)    193 


Labor  and  material.  Prices  for,  M.  C.  B  con- 
vention     1301 

Lake,  A.  H.,  Co-operation  in  designing  cars 

(compietition) ^gQ 

Lake  Superior  &  Ishpeming,  Large  (Consoli- 
dation locomotive    343* 

Lamp  rating.  The  A.  R.  E.  E.  on..........   1397| 

Landis  Machine  Co.,  Threading  machine  for 
hollow  set  screws 604* 

Landon,  W.  G.,  Combined  automatic  and 
straight  air  on  French  passenger  equip- 
ment      

Lathe    (see   Machine   Tools) 

Lathe  tools,  tipped  with  high  speed  steel, 
by  E.  J.  McKernan 

Le  Compte,  John  V.,  Grease  lubrication  of 
driving  boxes   

Le  Compte,  John  V.,  Never  slight  a  job 

Le  Compte,  John  V.,  Piston  valve  packing 
rings 

Le  Compte,  John  V.,  Real  efficiency  in  shop 
output    


442*t 


200" 

388t 

142 
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Toning  up  an  organiza- 


Le  Compte,  John  X' 

tion 

Lee,  J.,  Cylinder  head  grinder 

Lee,    R.    S.,   Better   locomotive   boiler   inspec- 
tion     

Leech,  C.  C,  Carpet  stretcher 

Leech,    C.    C.   Coach    window   raiser 

Leech,      C.      C,      Enginehouse      organization 
(competition)      

Leech,    C.    C,    Supporting    shafting    in    con- 
crete buildings   

Legislation   and   its  eflect   on  business,    Rail- 
way,  Painters'   convention    

Legislation,    the    situation    at    Washington... 

Lemp,    \V.    E.,    Holding   down    wheels   while 
changing  brasses    i •  •  • 

Lentz,  William  L.,  T;eatnwork  Wtween  school 
and   -hop    -^ 

Letter   boarcl   splice.   Cati.    Nor 

Libertv  -Mfg.  Co.,  Twin  oil  strainers 

Lickey.     E.     F.,     IJr^ke    beam    straightening 
press I 

Light,  The  carbic  Haile   .•  . 

Lightinu    ami    e.fuipincnt.    Report    on    train, 
M.    C.    1>.   convention 

Lighting   eiinipmeiit.    Consolidated -  ... 

Lighting   fixtures,   (lean 

Lighting   generator,    E.    .■^.    B.    hodyhnng.  .  .  . 

Lighting  generator,   t,'.   S.   L.  body  hung 

Liphtine    -v-tein.    Stoliel'ranklin    

Lighting  uiiil.   Portable  storage  battery  emer- 
gency.   F.iiisnn    ... -j.  .........■••- •• 

Linn,    John    H..    Prejiareilrtess— The    human 
element    i.    .  •  .....♦•  •.>,».• 

Liquid  tor  hvdraulic  lacks  ... ,'..;;  ........  ■ 

Lister.    F.    G",    Systenjatic    repairs   to   freight, 
eqiiipinent • : 

Loading  rule'.,   M.   C.  IR    convention 

Loading  rules.  The  use  of  the  M.  C  . 

Lock.    Box   car   door.    Tnp'e    I.ock 


B.. 

Co . 


fuel . 


Locomotives 

2-8-0    D.    &    H.    pulverized 

2-8-0.    .\.  high   capacity 

2-8-0  Lake  .^^uperior  &  Ishpeming 

2-10-2,    Erie    Railroad •• 

2-10-2.  New  York,  Ontario  &  Western.. 

4-4  0    British    /V.-rj 

4-4-2   tvpe.   Great    Northern   of    England 

4-6-2.   D.    I..   &   W •.•    • 

4-6  2.    R.    F.    &    P ..-■••. 

2.8-8-0  type,  Baltimore  &  Onto 

Axle   failure    ;•••;.•, \'j"k' 

Axles.    Operation    of    radial   coupled,    .'\- 

S.    ^I.    K ,  «  .  L  .  •  ..i  #  •:•  •  •■•  ....••••• 

Boiler    etlRciency    .1 .  .  .^-..■..  .  .  ....  •■  ■  ■■ 

BoiUr  efficiencv.  by  T.  T.  .\iithony..44.^. 
Boiler.    The    maintenance    of,    by    A.    K. 

Hodges   _• •.■•■;■■;;■  "i' 

Brake  system.  Moisture  in,  by  .Mark 
Purceli.    Air    Brake    convention 

British   express,   by    E.    C.    Poultney. . . 

British  goo<ls.  Modern,  by  E.  C. 
Poultney    V;  ■  Vt'  '  '  "  '  ' 

Cab   window.  Clear  vision,   F.   Hopper. 

Capacity.    Increased     

Cleaning     of     ■ :    '    ;"tt"  '  i  > 

Coal  ana  water  consumption,  by  Harold 

•   A.     Huston     J.".;; 

«r  Counterbalances,  by  W.  E.  V\  arner. 
General    Foreman  s    convention 

Coufder    pocket,    .\diustable,    American 

Steel      Foundries      ;  "  '  X  '  iir' 

Crank  pine,  Dfcsign  of  hollow„  by  C.  W  . 
Benica      .  .  / 

Designing    to    suit    conditions 

Dr!\-ing   box    (see    Driving    Box) 

Electric,  ("battering  wheel  slip  in.  by 
G.    .M.    Eaton    • 

Electric.  Design.  maintenance  and 
op.  ration    of.    M.    M.    convention..... 

Electric,  Mechanical  design  of,  by  .\.  F. 
P.atclielder    ;  •  'i; 

Equalization  of  long,  M.  M.  conven- 
tion   ,■■■■■■; 

Equipnfent  for  burning  jmlvenzed 
fuel      ■.■•'e 

Exhaust  nozzles.  Road  tests  of,  by  E. 
S.    Barnuin    

Exhaust  fiipe  seats.  Extension,  on 
Union     Pacific     

Express   in    France 

Frame,  ("ast  steel  rear  unit,  R.  F.  & 
P.    4  6  2    type 

Frrmt    end    design 

Front    ends,    altering    locomotive 

Front  ends,  grates  and  ash  pans.  Fuel 
Association    convention 

Garratt    type,    for    Brazil 

Getting    the    most    out    of 

Headliglits.     .M.     M.    convention 

High   capacity  and  low   axle  weight.... 

Impact    tests,    by    C.    B.    Young 

Improvements    and    the    stockholders... 

Improving    the    .Vmerican     

Journals,  Diameter  of  driving  axle,  by 
I..     K.     I'oiileroy 

JournaK,     .Macliiiiing    

Maintenance.       The    cost     of 

Alallet,    Intercepting    valve    for 

Modernizing  of  existing,  M.  M.  con- 
vention  

Operating    conditions.    Do    yours    suit?. 

Operation.    Increasing   length   of   runs.. 

Orders     in     1916 

Piping  and  jackets,  by  M.  J.  Cairns.... 


95 
595* 

94* 
348* 
358* 

469 

40» 

519 
612g 

307* 

255 

128* 

1506' 

195' 
1436 

1380* 
1390" 
253 
1393 
1468" 
1267* 

1439* 

440 
15;t 

248 
1376* 
13955 

5-JO* 


1384* 

142.^5 

343* 

223* 
395* 
.s02* 
4* 
4* 
389* 
650 

1.'* 
4405 
SOS* 

257 

303 

552* 

621* 
603* 

58!! 
2735 

69* 

528* 

1312* 

66* 
l-t43§ 


178* 
1490* 

558 
1488* 

115* 

67* 

525 
231* 

9* 

1444§ 

2205 

282 

448* 

221! 

1479 

3863 

288* 

14715 

1444} 

171* 
611$ 
3325 
263* 

1519* 
3855 

ins 
14235 
420* 


Locomotives — (Continued) 

I'roliKnis,    I'reseiit    day,    by    George    M 

Basford    

Reverse    gear,    Brown    power 

Reverse    gear.    Power,    M.    F.    Cox,    L. 

&    N 

Reverse    gear,    Snyder 

Riegel 

Shoes  and  wedges,  fitting  up,  by  W. 
E.  Warner,  General  Foremen's  con- 
vention  

Slide    valve.    Superheating     

Smoke  lifter,  g.  &  C.   Co 

Spark  arresters  and  ash  pans.  Inspec- 
tion   of    .■•••; 

Superheater,    Metallic    packing    for,    .M. 

M.    convention 

Superheater,    M.    M.    convention 

Superheater      performance,      by      S.      S. 

Superheater,  T.    K.   A.   convention 

.Switch.    Comparisons    of    performance.  . 

Switching,    Superheated   steam   in 

Tabtilar    comparison    of   0-6-0   and   0-8-0 

t  ype E.  ...» . 

Tabular  comparison  of  2-10-2  anjl  2-8-0 

tyi)es     ^ ./ 

Tabular     comparison     V)f     4-8-2,     4-6-2. 

■4-00,    2-b-O    and    switching    types.... 

Tabular 'comparison  of   Mallet  and  2-ii-i 

types     _. 

Tenders,  interior  and  exterior.  Treat- 
ment   of,     I'ainters'    convention 

Throttle     and     standpipc     arrangement, 

Baldwin     Locomotive    Works 

Throttle    lever.     Ditterential,     1).     L.     & 

W.     4-6-2     type - 

Throttle,  Woodard,  .\nierican  Locomo- 
tive    Co ■  . 

Tools,    Caring    lor,    by    John    F.    Long. 

Triplex    articulated ■ •  • 

Types,    and    road    conditions 

Types     of,     ordered 

Locomotive   inspection   rules.   The,  by   Frank 

.Mc.Manainy '.  . 

Locomotive  inspection  system,  by  N-.  M.  Bar- 
ker  

Locomotive   maintenance    and   fuel    economy, 

by  A.  X.   Willsie,  Fuel  convention 

Locomotive    Painters'    .Association,    Car    and 

(see   Painters'    .\ssociation) 
Locomotive    repair    facilities    and   costs..... 
Locomotive    repairs.    Classification    of,    Gen- 
eral   I'oremen's    convention 

Long,  John   F.,  Caring  for  locomotive  tools.  . 

Loss  an<l  damage  to  freight   

Louisville  &•  .Nashville,  Holding  down  wheels 

while  clianging  lirasses 

Louisville     &     Nashville,     Locomotive     power 

reverse  gear    • ' 

Lubricants.    Test   of • 

Lubricants.    N'iscosity    of    

Lubrication,  The  cost  of ....... 

Lubrication     of    driving    boxes.    Grease,    by 

lohn  \'.    Le  -Compte 

Liihrication     of     locomotive     driving    boxes. 
Grease,  by  George  J.  Bums   ............. 

Lul>ricaior.  Graphic  cylinder.  E.  H.  Sweeley 

Lubricator  for  locomotive  air  pumps 

Lumber.   Storekeepers'   convention 

Lynn,  Samuel,  The  life  of  a  steel  freight  car 
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.•\d<lress  at    Boiler    Makers' 

,    Boiler    expansion    experi- 

President's  address,    M.   C. 


Mac  Bain.   I), 
convention 

Mac  Bain,    D.    R. 
ments    

MacBain.   D.    R.. 

B.    convention .' .  i . . . 

MacCorkindale,    .\.,    Better   locomotive   boiler 
inspection    • •■",■■■  j 

McAulitTe.    Eugene.   Functions   of  a   railroad 
fuel    inspector.    Fuel   convention 

McConway  &  Torley  Co.,.  Passenger  car  un- 
coupling    rigging     • '  •  ■  —  • 

Water   coolers  Tor   pas- 


K., 


.\<ldress  at   Boiler   Mak- 


McCov,    Georije 
senger    cars     ... 

Mc.Manamy,   Frank, 

cr<'     convention     

McMananiy,      Frank,      .\ddrcss     at     Oncral 
I'oreiiien's    convention     

McManamy.  Frank,  .\ddress  at  T.^E.  A.  con- 
vention  

McManamy.    Frank.    The    locomotive    inspec- 
tion   rules     

Mc(.)uay,    Xorris  Mfg.  Co.,   Closed  joint  pis- 
ton   rings ^ . .  . 

Machine    Tools     j  ^ 

Boring      bar      for     cylimler     and     Aralve 

chamber    bushings.'    E.    J.    Rooksby    & 

Co 

Drilling  and   tapping   machine.   Portable, 

Wiener     Machine    Co 

Grinding  machine;  Modern  Tool  Co... 
Kf>vsenf    milling    and   cottering    machine, 

Newton _ 

Lathe  for  tool  room  service.  Davis.... 
Lathe,     Heavy     duty    engine.     Houston, 

Stanwood  &•   Gamble   Co 

Milling  machine.  Vertical,  Newton.... 
Sawing    machine.    Cold    metal;     Vulcan 

Engineering     Srdes     Co ." 

Selection   of,  by   G.   W.   Armstrong 

Threading      m.nchine      for      hollow      set 

screws,    Landis    Machine    Co . 

Machine   tool   equipment,    .\dequate 
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262* 
374* 
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376' 
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.Magnusson,   John   A.,    Bolt   extractor 

Mahr    Mfg.  Co.,  Oil  burning  forge  furnaces 

.\lahr   ,Mfg.  Co.,   Oil  rivet   forge 

.Main  reservoirs,  Removing  air  pockets  from, 
by    W.    H.    Hauser 

Maintenance,    .'\ir   brake 

-Maintenance,    The    cost    of.  locomotive 

Maintenance,  design  and  operation  of  elec- 
tric  rolling   stock,   M.   .M.  convention 

.Maintenance    of    all-steel    cars.    Life    and,    by 

.M.    K.    Uarnum 

..Maintenance,  Units  for  measuring  equipment 

.Mallet,  Anatole,  Operation  of  r.adial  coupled 
axles     

Management,   .\   weak   spot   in    shop 

.Mandrel,  Expanding  tor  turning  locomotive 
tires,   by   K.   J.    Brewster '. 

Maiidrell,  W.  1'.,  The  work  of  the  car  in- 
spector      

Marsh,  E.  P.,  Passenger  car  cleaning  and 
sanitation,    Car    Inspectors'    convention... 

Master  Blacksmiths'  .Association  (see  Black- 
smiths' Association). 

Master  Blacksmiths'  .\ssociation  (see  Meet- 
ings). 

Master  Boiler  Makers'  .Association  (see 
Boiler    Makers*    Association). 

Master  Boiler  Makers'  .\ssociation  (see 
Meetings). 

Master  Car  and  'Locomotive  Painters'  .Asso- 
ciation of  tlie  United  States  and  Canada 
(see    Painters'    Association). 

.Master  Car  vS:  Locomotive  Painters'  .Associa- 
tion   (see    Meetings). 

Master  Car  Builders'  .\ssociation  (see  Meet- 
ings). 

Master  Car  Builders'  .Association,  Election 
of     otlicers     -  . 

Master    Car    Builders'    Association,    Loading 
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Car    Builders'    .Association    proceed- 

1283*,    1359*, 

Car   Iiuil<lers'  Association,   Prices  for 

and  material 

C.ir  Ituililers'  .\ssociation.  Report  on 
s    and    air    signals    

Master  Car  lluilders'  .\ssociation.  Report  on 
brake   shoe   and   brake   beam  equipment... 

Master  Car  I'nilders'  Association,  Report  on 
car   construction    

Master  Car  Builders'  -Association,  Renort  on 
car    trucks     

Master  Car  Builders'  -Association,  Report  on 
car    wheels    

^Lister  Car  Builders'  Association,  Report  on 
couplers      

-Master  Car  Builders'  Association,  Report  on 
draft    gear     

Master  Car  Builders'  -Association.  Reiiort  on 
settlement  prices  for  reinforced  wooden 
cars 

Master  Car  Builders'  -Association,  Report  on 
standards   and   recommended   practice 

Master  (  .ir  I'uilders'  Association,  Report  on 
train    lighting     

Master  Car  Builders'  Association,  Revision 
of    rules    of    interchange    report.' 

Master  Car  Builders'  Association,  Safety  ap- 
pliance   report    

Master  Car  P>uilders'  Association  specifica- 
tions and  tests  of  materials,  committee  re- 
port      ' 

Master  Car  Builders'  -Association,  Tank  car 
report     .■ 

Master  Car  Builders'  -Association,  Welding 
of  cast-steel  truck  side  frames  and  bol- 
sters  

Master  Car  Builders'  book  of  rules,  by  M. 
Glenn,    Sr .' 

Master  Mechanics'  .Association,  Alloy  steel 
in  locomotive  design,  by  L.  R.   Pomeroy.. 

Master  Mechanics'  .Association.  .Apprentice- 
ship on   railroads,  by   F.   W.  Thomas 

Master  Mechanics'  Association,  Co-operation 
with    other    associations     

Master  Mechanics'  .Association.  Dimensions 
for  flange  and  screw  couplings  for  in- 
jectors   ._ _ 

Master  Mechanics'  Association,  Design  and 
maintenance    of    locomotive    boilers 

Master  Alechanics'  .Association,  Design  and 
materials  for  pistons,  valves,  rings  and 
bushings 

Master  Mechanics'  .Association.  Design,  main- 
tenance an<l  operation  of  electric  rolling 
stock ._. 

Master  Mechanics'  Association,  Election  of 
officers      

Alaster  Mechanics*  Association,  Equaliza- 
tion   of   long    locomotives 

Master  Mechanics*  Association,  Fuel  econ- 
omy and   smoke  prevention 

Master  _  Mechanics'  -\ssociation.  Locomotive 
headlights    

Master  Mechanics*  Association.  Metallic 
packing  for  superheater  locomotives 

Master  Mechanics'  Association,  Moderniz- 
ing of  existing  locomotives 

Master  Mechanics'  Association  proceed- 
ings     1447»,    147S», 

Master  Afechanics'  .Association.  Report  of 
committe.e   on  subjects    

Master  Mechanics'  -Association.  Report  on 
mechanical    stokers    

Master  Mechanics'  Association,  Revision  of 
standards  and    recommended   practice 

Master  Mechanics'  .Association.  Specifications 
and  tests  of  materials 
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Page   numbers    under    1,000    refer    to   Railway   Mechanical   Engineer:   those    over_  1,000    refer    to    the    Daily    Railway    Age    Gazette. 
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Master  Mechanics'  Association,   Standardiza- 
•;„..    „f   ..^,-^u,   threads l-'So 
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334t 
15075 
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668 
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tion   of   screw    

Master  Mechanics'  Association,  Superheater 
locomotives      ....... .  • •  •  • 

Master  Mechanics'  .\ssociation.  Train  resist- 
ance   and    tonnage    rating ._ 

Master  .Mechanics'  Association,  Lse  of  pow- 
dered   fuel   in    locoinotives 

Material,   The   cost  ot .  .  .  . • •  •  •  •  • 

Material  delivery  at  the  .Macon  shops,  by  O. 
VV.   Alexander    '' '  't  r 

Materiial,    I'eriodical    appropnationsl  for 

Material,  Prices  for  labor  and.  M.  jt.  B.  con- 
vention      •••:••••. ,■  ■  ■  ■ 

Materials,  Design  and.  for  pistons,  valves, 
rings   and   bushings,    M.    M.   convention... 

Materials,  Specifications  and  tests  of,  M.  M. 
convention ■•■•■•••• 

M.  C.  B.  billing  and  repair  cards.  Car  In- 
spectors'   convention    

Mechanical'  dcparlinent  clerk,  The 

Mechanical  department  clerk,    1  he.  .  J 

Mechanical   department   clerk,    The... 

Mechanical    department,    Collejie    men    in   the   laOys 

Mechanical  department,  CoUejie  men  in  the, 
by   George    S.    Clouser '. •••• 

Mechanical    department   costs •  •  •  • 

Mechanical     Specialty     Co.,     The     La     Kock 

pipe    wrench     

i 

Meetings 

Air    Brake    Association 159, 

American      Railroad      Master     Tinners', 
Coppersmiths'    and    Pipefitters'    .\sso- 

ciation     ■^13,    268, 

American    Railway    Tool    Foremen's    .\s- 

sociation    2bS,    376, 

American    Society    of    Mechanical    Kn- 

gineers.     The     51, 

American   Society  for  Testing  Materials     326 
Association  of  Manufacturers  of  Chilled 

Car   Wheels    606 

Atlantic    City    Kxhibits    52 

Car  Foremen's  Association  of  Oiicago.  .     606 
Car    Foremen's   Association.  ..  .326,   378,     486 

Central     Railway     Club 159,     214 

Chief    Interchange    Car    Inspector's    and 
General    Foremen's    Association........        51 

International      Railway     General      Fore- 
men's .Association 213,  268,  378,     433 

Master  Blacksmiths' Association. 213,  389,     433 
Master    I'.oiler    Makers'    Association.  .51,     268 
Master  Car  &.  Locomotive   Painters'  .As- 
sociation  213,    379.    433,     486 

M.  C.  B.  and  M.  M.  conventions,  326,  668,  669 

Railway    Fuel    Associations 106 

Railroad    Section,    .American    Society    of 

Mechanical   Engineers   606 

Railway  Storekeei>ers'  Association 213 

Smoke    Prevention   Association 606 

The    Traveling    Engineers'    .Association, 

326,  378,  433,  486,     542 

Western    Railway   Club    51 

Meetings,  Efficiency,  for  toning  up  an  organ- 
ization,  by   J.    A.    Pack 95 

Mellin,    C.    J.,    Operation    of    radial    coupled 

axles,  discussion  at  .\.   S.   M.   E 18 

Men,    I'etter,   iieeded   in   tlie  car  department.    1397 
Men,   College,   in   the   mechanical   department   15095 
Men,  Relation  of  foremen  to,  by  T.  E.  Free- 
man,   General    I'orcmen's    convention 533 

Men,   The  selection   of,  by  John   H.   Linn...      449. 

Men,   The  training   of 14435 

Men,   training  voung,   for?  promotion,   by   F. 

W.    Thomas   '. 597 

Merriman,  .Arthur  J.,  ])on't  scold 255 

Metallic  packing  for  saturated  steam  loco- 
motives.   Molding 264* 

Metallic  packing  for  superheater  locomotives, 

M.    AL    convention  .  . ; 1458 

Metallic     packing.     Specialists     on,     in     the 

roundhouse    536 

Metal,    Self   l^ubricating 648t 

Metals,   Chart  for  determining  .the  expansion 

of,  by  W.   F.   Schaphorst 504* 

Meter,  Boiler;   Bailey  Meter  Co 375' 

Meter,    Compressed    air.    New    Tersey    Meter 

Co .' 428* 

Meter,   Cycloidal   weir,    Kennicott   Co 157* 

Meter,  .A  steam  flow,  Bailey  Meter  Co 323* 

Methods   for   railway   shops.    Standard 493S 

Microscope   and   lK>iler   steel,   The 494S 

Miller,  R.  N.,  Ruffing  stresses  in  box  cars..  409* 
Miller.  Robert  N.,  A  double  thermit  weld..  237* 
Miller,    R.    N.,   Terminal   car   cleaning   vards 

(competition) 357 

Milling    cutters    with     inserted     piece.    Tool 

Foremen's   convention    478* 

Milling    machine    (see    Machine    Tools). 
Milner.     R.     B.,     Piscussion     of     superheater 

performance     340 

Missouri.  Kansas  &  Texas,  Portable  cut- 
off  saw 636* 

Missouri.   Kansas  &  Texas,   Portable  scaffold 

for   car    repair    tracks 237* 

Missouri.    Kansas    S:    Texas,    Pulverized    fuel 

for    stationary    boilers 499* 

Missouri    Pacific,    W.Uer   treatment   on 393* 

Modern    Tool   Co.,   Grinding  machine 374* 

Moment  of  inertia  of  rectangles.  Tables  for 

determininc  the,   by   C.   H.    Faris 184 

Mooney.  Will   C,  Jr.,  .Apprenticeship  in  the 

drawing   room    276t 

Motor,  Induction,  for  turntables  and  trans- 
fer tables.   Westinghouse    373* 

Motors,   .Anti-fricfion   bearings  for  shop 142 

Motors,     Heavy     duty,     for    direct    current. 

Reliance    1437* 


Mounce,  R.  S.,  Laying  out  eccentric  keyways       92* 

Mudge  &  Co.,   Dining  car  blower  ventilator  1265* 

Mud-ring,    The,    and    the    cracking    of    side 

sheets.    Boiler   Makers'    convention 317 

Muhlfeld,    T.    E..    Pulverized    fuel    for    loco- 

lid* 
motives     li* 

Murdock,  John  C,  Piston  valve  packing 
rings 

Murdock,  John  C,  What  can  be  done  for 
the   apprentice    

Murray,   E.  A.,  Boiler  washer's  hose  cart... 

Murray,  E.  .A.,  Chuck  for  the  manufacture 
of  rtue  cutter  blades 

.Murray,    E.   .A.,  Eccentric  kcyway   cutter 


88 

259 
260* 
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596* 


Packing,  Metallic,  for  superheater  locomo- 
tives,   M.    ^^    convention 1458 

Packing,     Metallic,     Specialists    on,    in    the 

roundhouse    536 

Packing,    Molding    metallic,     for     saturated 

steam  engines 264* 

Packing  ring,  dosed  joint  sylinder,  McQuay, 
Norris   Mfg.    Co 1437» 

Packing     rings,     Design     and     materials     for 

cylinder   and  valve,   M.   M.   convention 1496" 

Packing  rings.  Piston  valve,  by  John  V. 
Le  Compte    254 

Pack,  J.  A.,  Efficiency  meetings  for  toning 
up   an    organization 


-Nlurray,  E.  A.,  (jage  glass  cutter 660*        Paint,    Effects    of    water    and    oil    cleaning 


Murray.  E.    A.     Molding    gaskets    for    feed 

valves 320* 

Murray,  E.   .A.    Pipe  bending  machine 321* 

Murray,  E.   A.,  Pneumatic   riveting  machine  656* 

Murray,  E.  A..  Portable  air  hoist 480* 

^Iurray,  E.  A.,  Portable  tire  heater.........  258* 

N  '■;  ■ 

Xagle,    John     H.,     Rack    far     storing    smoke 

box    front    ends 651* 

Name,  Our  change  in '. . .  If 

Nashville,    Chattanooga    &     St.     Louis,    Steel 

frame   single   sheathed   caboose 511* 

National   Brake  Co.,  Geared   hand  brake  for 

blind  end  cars 1314* 

National     Lock    Washer    Co.,     Spring     plug 

curtain     roller     1261 

National     Refrigerator     Car     Co.,     Chicago, 

Automatic   refrigerator  and  heater  car. .  . . 
Nell,  S.  E.,  How  to  develop  the  car  inspector 

(competition  ) 

New     Jersey     Meter     Co.,     C'ompressed     air 

meter    

Newton    Machine    Tool    Wks.,    Inc.,    Duplex 

keyseat  milling  and  cottcriiig  machine.... 
Newton    Machine   Tool    Wks.,    Inc.,    Vertical 

milling    machine.    

New     York     Central,     Boiler     expansion     ex- 
periments      

New     York     Central,     Power     operation     of 

ratchet   jacks 

New     York     Central,     West,     Brake     beam 

straichtening   press 195* 

New  York,  New  Haven  &  Hartford,  Prevent- 
ing  hot    boxes   on    the 570 

New  York,  Ontario  &  Western,  2-10-2  type 

locomotive     223* 

Norfolk   and    Western    electrifications 121* 

Norfolk  &  Western,    Service  of  90-ton  cars.      194 
Nortliirn    Pacific.    Express   refrigerator  cars. 
Nut    lock.    Spring,     Industrial    Development 

Corp 

Nystrom.K.  F.,  Comparison  of  all  steel  and 

composite   coach    consiruction. ....»!. L,,,, 


95 

512 


662» 
305 
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243* 
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191» 


Oatley,     H.     B.,     Discussion     of    superheater 

performance    . 341 

Officers,    attention!     Higher 5495 

Officers.  Selection  of:    .\re  you  guilty? 15085 

(^flicers.    Selection   of    future S50| 

Officers,    The    successful 4405 

Officers,   .\   suLTgestion  to.   on   apprenticeship, 

by   A.   T.   Kuehner , 198 

Oil  cans  of  rational  design,  St.  Louj?  &  San 

Francisco     4. ..... .  91*: 

Oil   installation   for  small  shops,  Fud 59(^* 

Oil,    Light    machine J..*...  660t 

Oil,  Saving,  and  wasting  fuel.. J.J...  3315 

Oil  strainers.  Twin,  Liberty  Mfg.  Co.......  1506* 

(Jiling     the     interior     of     steel     hopper    cars. 

Painting  or.   Painters'   convention 523 

Oils,   Acidity   of   lubricatifig 560t 

Oilstones,  Truing ; . . .  49'}- 

Oliver   Iron   &   Steel   Co.,   (Coupler  centering 

device     1267* 

O'Malley-Beare   Valve   Co..   Multiplate   valve  153* 

Oplinger,  H.  E.,  Portable  kerosene  vaporizer  43* 

Oplincer,   H.    E.,   Steam   gage  testing  stand.  310* 

Orders  for  locomotivesjin   1916 14235 

Organization    and    low    maintenance    costs..  1125 
Organization,  Efficient  enginehouse,  by  E.  \V. 

Smith     143* 

Organization,   Toning  up  an 575 

Organization,   Toning  up   an 95 

Output,  Increasing  shop,  by  H.  D.  Wolcomb  589 

Output,   Real   efficiency  in   shop 99 

Overdoing  things.  The"  danger  of,  by  Harvey 

De  Witt  Wolcomb    73 

Oxy-acetylene    and    electric    welding.    Black- 
smiths'  convention 459 

Oxy-acetylene.  Cutting  off  staybolt  ends  with. 

Boiler    Makers'    convention    31 S 

Oxy-acetylene     cylinder     weld,     by     M      C 

Whelan     ;  sgg.j 

(Jxv-acetylene      process      in      boiler      repairs. 

Boiler    Makers'    convention Jn 

Oxv-acetylene,   A   record,  cylinder  weld...!!  199* 

Oxy-acetylene    torch.    Hardening    with    the.  .  643t 

Oxy-acetylene   welding  in   boiler   repairs 649* 

Oxygen  and  Iiydrogen  generator.  Bipolar,  In- 
ternational   Oxvgen    Co 45* 

Oxygen  tests    ,,-; „^ .  .^. ' '. ".  \  2I It 

310« 
1470 
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Packing  cone  rings.  Grinding  rod,  by  W.  W. 
Fife \ 

Packing  for  «^uperheated  steam.  Jones  pis- 
ton  rod    


methods    on.    Painters*    convention. 

Paint,  The  jjurchase  of,  on  railroad  specifi- 
cations.   Painters'    convention    520* 

Paint,   The   prchase  of,   on   specifications....  494| 

Paint,  Varnish  remover  for  removing.  Paint- 
ers'  convention    523 

Paints  and  oils,  Rules  for  the  safe  handling 

of,  by  J.   W.  Gibbons 147" 

Painters'  .Association  convention.  Master  Car 

.-ind  Locomotive  515* 

Painters'  convention  test  committee  report..  515 

Painting  of  steel  freight  cars 275| 

Painting  or  oiling  the  interior  of  steel  hop- 
per cars.    Painters'   convention    523 

Painting    to    preserve    the    life    of   steel   cars, 

by    II.    M.    Clarence    408 

Paniplin,  W.  J_.,  and  S.  C.  Morton,  Improved 

drop  pit  v 154* 

Park.  .\.,  .Atialyzing  engine  failures  (compe- 
tition)       366 

Patrani,  II.  F.,  Car  department  apprentices, 
first     prizc^..  Car     Inspectors'     Association 

com[)etition 579 

Patterson.    W.    E.,   How  t6  develop  the  car 

inspector    (competition)     305 

Payson,  (ieorge  S.,  .A  correction : 276t 

Peat,    Pulverized,    for    Swedish    locomotives.  120t 

Pennington,  M.   E.,   Refrigerating  freight  in 

transit    585* 

Pennsylvania    Railroad,    Building    steel    box 

cars     193* 

Pennsylvania    Railroad,    Foreign    car    repair 

and    billing 185* 

Pennsylvania  Railroad,  70-fon  Gondola  cars.  406 

Performance,  Comparisons  of  switch  engine.  1444| 

Personals — Generml 

An.lerson,    R.    E 52 

-Avers,    A.    R 542* 

Barrett,  C.   D 327 

Bii.gaman,  C.  A 160     * 

Borell.  E.   .A.    . 214    - 

Burgman,   C.    P 106 

.    ■     Cameron,   H.   D 269,  327 

Campbell.    P.    .A 379 

Conniff,   P.   H 52,   160,  214* 

(  ooper,   J.   A 487 

Cunningham,   Dan  G 434* ' 

Dickson,  J     379* 

Durham,  George    543* 

Fitzmorri*,  James   j 379 

Flanigan,   M.   T A 670 

Gaines,    F.    F 106 

Jackson,    R.    E 542 

Jefferson,  M 269 

Tones,   L.   B 327 

.  Kelly,    William    607 

Kuehner,  .A.  1 ..-.....» 269 

T.ewis,  Thomas i  ....:..  .269,  327 

Lister.   F.   G .'. 160 

Mncbeth.   H.   A 542 

MacRae,  J.   .A _  1O6 

;.-.      McCarthy.  M.  J •......'.,....  487 

McNeill,  J.  J 52 

O'Neill,    W.    T •. 269 

Malone.    W.    H .....487.  542 

Maxfield,  H.   H ...^.269,  327* 

May,    H.    C ..,.,52.  106 

Pearce,    E.    S .... ....  269 

Pfahler.  E.  P 269 

Pyne,  R.  A ^...-'. ...  542 

Randolph.    V.    B ..i....  487 

Reid.  H.  G 670 

Risque.  J.   P 214" 

Scdwick,  T.   D.    .i 16QI' 

Sillcox,  L.  K.  . . . ' 269 

Sumner.    Elliott    i 379,  434* 

Taylor,   F.   \\..j 670 

Wagar,  A.   T. 434 

Warner,   C.   W 487 

Warthen.  H.  T 215* 

Williams.  A.  G.    .  . .  : 379 

Wilson.   F.  W 434 

Wood,   P.   O ....487,  543 

Personals— Master  Mechanics  and  Road  Foremen 
of   Engines 

Adams.   .A.   C 160 

AttHdce.  O.  H 379 

Baldwin.  A.   R 487* 

Basiner,  T    A 543 

Bauer.   Frank    T 379 

Bennett.   Robert  G 328      ' 

Benson,    T.   C 380 

Bettenburg,  N.  C.   607* 

Birsc.    Tohn    670 

Blue.    B     W 543 

BItietee.  Toseph   52 

Brown,    .A.- 215,  328 

Brummel.  T.  L 215 

Butler,  F.  A 670 

Butler.   J 269 
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Personals — Master  Mechanics  and  Road  Foremen 
of   Engines — (Continued) 

ChafFee,  WD • 543 

,         Charles,    M.   G 328 

Clewer,    11     434.  487 

'         Coe,  T.  VV 215 

Cooper,  F.  S 269 

Corbett.  B     52 

Cnlbreth.  Oscar  269 

Cuvler,  G.  W 487 

DaiesJ  A.  E 487.  543 

Davis,   Bertron   H 607 

Dow  linp.  J.  J 607 

Drake.   I.   H 487 

Drescher,   P.   L 269* 

Duffcv,  G.  T 106 

Dunkerlev,  \V.  E 106 

Eidsnn,   B.    B 215 

Elmore.    William    R 487,  607* 

Emhurv.  W.  B 215 

Enpli'li.   H.    A 52 

ExtranH,  Charles  \V , 434 

Farr.    B.    T 607,  670 

Fitzi?er.-?ld,  W.  T .'. 

Flavin.   T.   T     

Frvbnrp,   F.   M 

Gallow.-iv,   A.   K 487, 

Galloway.   G    K 

Gaston.    T.   IT 

Gemlo.  Wm 215 

G-then*.   T.  T 270 

Greetnvoo'd.    H.    E 487 

Grihbin.    C 380 

Hslliclav.    T.    B 106 

Hamhlv.  t 106 

Hamilton.    T.    IT 328 

Hamilton.   Walter    380 

Hankins.    Frederick    W 328 

Hanna.    T.    H 106 

• ,  Harris.   E.    T 160 

Hnrris.    W.'  F 487 

Hawkins.  J 487 

Havlor.   R 215 

Hedce.  G.  H 52 

Heifer,   William    F ' 434 

Howlev,   T.    F 106 

Hii-:sev.    F.   A /... 670 

Hvde.    R.    C ;... 215 

Tneram,  W.  N 487 

Ironsides,   A.   T 4R7 

Tohn=on.    B.    P 160 

teller.  W.   H ,434 

Kendall.    A.   H 607.  /  670* 

Krndrick.    T.    P.    ...  1 '  107 

Kerwin,   T."  M 328 

Leaf,    Charles     670 

T  on?.  W.   TI 328 

McCarra.  M.  F.   215 

MrCarthv.    T.    W 487 

MrOnade.    R.    T 487 

M.rder.   Willi.im    R J 434 

Mothi^kv.  P.  C 7 215.  269» 

Mullen.   Tohn   F 434 

Norton,   C    H.    487.^543 

Knwell.  G.   H 52 

Peers.    A 215 

Pbelan.   T.    F 328 

Porter.  Charles  D 328 

Oiiicle".   T.   E 487 

Ravcroft.  T.   T 607 

Reacan.   Frank   H 607 

Reed.  t.  T 107 

Reid,  H.   G 434 

Reniv.    W.    T 215,  328 

Roberts,   A.   T 215 

S.^d^•er.    F.    W 328 

Schnlr.  Robert    380 

Senrle.  T.  D 107 

Sht.ll.    G.    F 107 

Smith.   G.   F 160 

Smith.    Tr..    Tohn   L. 487.  543 

Smith.  M.  R 160 

Smith.    William    B 670 

Snfl!.   E.    T 543 

Stnrd^ford.    A.    W 434 

St.    Cl.iir,    D.   VV 434 

.«5tow.    T.    P 215 

Strane;   W.   H 107 

Tf rnev.  T.  W 52 

1  wict    G'   328,  487 

Wall.-^ce.   F.   C 487,  543 

Weber,  George  W 380 

We'^t.   A 434.  487,  543 

Wect,    S 215 

WJechert,  W.  T 543 

Windle.   Thomas    487 

Winter'teen.    Tohn 107* 

Wvler.    T.    B.    215 

YonVers'.  F.  J 52 

Personals — Car   Department 

.      Allen.   W.   T 

B(<can.  Frank  S. 
Carter.  W  .V... 
Chown.    T.    C. 


434 

670 

670 

52 

Conslev.  W.  T 487 

Grev.    A 52 

Herrinir,    T 107 

Hnehc«.   T.   E 53 

Hilton,   F.  T 380 

Tollv.  T S3 

torec.'W 215 

tordan,  M.  D. 434 

Knorr.   R 543 

McCowan,   A.  H 380 

McCullouRh.     R.     D 670 


Personals— Car  Department— (Continued) 

McMath.  C.   N. ^ 

Mills.    VV 

Munro.  C.  A 215, 

Neary,  Tohn 

Opie.   E 

Ord.  L.  C 

Orman,   W.    H 

Pierce,  H.  E 

Porteous,    lames 

Redmond,  T j 

Reid.   H 

Rudd,  J 

Saunders,   H 

Schroeder,    John    l\ 

Silverwood,  W 

Siverton.  P.  J 

Stillwell.    VV.    S 

Walters.   R.   J 

Wheaton,    C.    

White,   IT.   T. 

W^ilson.  G.  W 

Woodcock,    B.    ,  .    

Personals — Shop  and   Enginehouse 

Amy,  H.  A 

Arm--tronK.   G.   VV 

Barber.   VV.   T , 

.     Beatt,   P.   S.    ...,..: 

Behan.  F.  VV 

Bennett,   H.    E 

Beyer,   Tr.,   O.    S. 

Black,  :f 

Blackwell.   C.   S 

Boardman,  C 

Brennan,   E.   J ...) 

Canfield,   G.    .  . .  , 

Cardell.  M.  A 53. 

Carlisle.  P 

Carroll,    F 

Clark.   A.  VV 

Clissold,    G 

Coleman.    D.    D 

Cook,    VV 

Corbett,  N.  B , .  .  j 

Cromwell,    E.   G 

Davis,  A.   T 

Dickson.    li. '  S 

Doctor,    C.    T 

Dodd.   T 

Dit  Pue,  E.  T.^ 

Duncanson,  T.  N 

Edwards,    A 

Finetran.  L 

Foiirnier.    A. 

Gibson.  G.  C.    . 

Grancf-r.  L.  M 

Grant.   O.    C. 

Gruvs,   William    

Hannah.  A.  T 

TTarrinEtnn.   H.   H 

Harris   E.   T 

ITcTrts.  G.  C 

Hfrlick,  H 

Hillnmn,    H.    A  ._ 

Hincr'ii.Tn,  C.  VV 

Hoiian.   T 

Houehton,    Edward    F 

Hiickin=.    IT.    C 

Htiey.  R.  A 

TlUnesworth.  S 

Irwin,   J.    B 

Tackson,   T.   VV 

Kraft,  IT.'  B 

I  ancton.    G.    H 

T-arson.    T..    B .' 

Lore.    F     T 

T.nkes.    H:   N 

McGown.    Tr,,   James , 

McT  can,   !^.    .  .' L 

McPhcr'on.  R.   A >. 

M,-il!i<rn.   A 

M.avtin    A.  W 

Mav«i.  A 

Medland,  Tames 

Mneller.    .S,    E 

Millire.    R.    \ 

MilK.  F.  R 

Monltn.-.    C,    TI 

Mtiir.   T.   D 

Murphy,    E.    T  ,  ,' 

N'rwninrch.   T.    C '. . 

Pntferion.    B.    T 

Pentland.    A.    J 

Perrv.   C.   A : 

Petfit.  E.   A 

Piprr,  .\.  R 

Pirio.   A,   G : 

Poole.    E.    P 

Pr,'.tt.   G 

Ouinn.  R 

Reid.  J.   A 

RoRcrs.    Tohn    D 

Rvnn.  T." 

Rv.-in.  T,'  T 

Scoft.   M,   F 

Shepherd.  VV 

Smnllwood.    VV.    F 

Smith.   D.   E 

Siuntrerville,    R 

f^findell,  John   R 

T  aylor.    A 

Thompson.  J.   H 

TonkinK.  F.  T 

Tracer,  S.  "L 

Tracy.   William   J 

Trepaskis,  J 
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215 
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107 
270 
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543 
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435 


Personals— Shop  and  Enginehouse — (Continued) 

Twist,  G 216 

Vincent,  .S 380 

Walker.  H 270 

Warner,  F.  D 329 

Warner,  H.   E 216 

Waterman.  O.  C.  H 544 

Wekb.  J 107 

Wefizel.   J.    T 216 

Wheeler,  C.   A 488 

Williams.  F 380 

Willis,  F.  1 329 

Wilson,   T.   H 107 

Wortman.  VV.  IT 216 

Wright,    VV 380 

Voiine,  T 107 

Personals — Purchasing   and   Storekeeping 

Adams,    R.    H 435 

Akin.  H.  B 544 

Alexander,   E.    J 53 

Bankson,  C.  L 53 

Brown,  A.  S. .' S3 

Castle.  VV.   F 488 

'      Caye.  G.  W. 107" 

Gapp,  C.  D 671 

Qark.  H,   .V 380 

Conwav,   G.    W 160 

Cotton,   G.   E 435 

Culver.   VV.    R 671 

Downiiift.    W.    E J80 

FerRiison.   T.   D 107 

Greenfield,    Hugh    544 

Harrison.  T,  P 671 

.    Harsh.  I.  H 270 

ITumphrvs.    E ; 53 

Tnpold,   G.   T 435 

McCatiphan.   T;  C 435 

M-Onade,  H.'  J 380" 

McQuilkjin,    O.    V 435 

Mevers.  E 160 

Motz.   G.   E 107 

Mnrphv.   F.    A 380 

Mvers.    E,    VV 160 

O'Connor,  Francis  J 544* 

O'Fallon,    William    G 435 

Paul.    E.    A 380 

Porter.    N,    V ^ 544 

Pratt,    T.    F 544 

Russell.    Georpe    K 4S8 

Save.    Samuel    Wilson 329 

Shanks.    IT.   T 671 

Shea.    P.    J 671 

Shoemaker,    H 3R0 

Souter.    T.    N 488 

.^pnn.    Hnrry    P 607 

Spiers.    H.    A 270 

Sutton.    C.    G 3J»0 

Thomas.    Isnac    B 380,  43S 

Thornlev.    E.    VV. .  .  , 380 

Towner.  M,   E 671* 

T'ndrrwood.    R,    T 1 60 

Willi.oms.    G,    F 4R8 

Wood.    O,    TT 544 

Woods,    R.    0 329 

Personals — Obituary 

.Vncell,    William    Arnold 671 

Bundy,    C.    h 435 

Busse.    F.   VV 160 

Clouph,    Colonel    William   P 488 

Conner,    S.   G 160 

Cota,    A.    J 435 

Crew.    R,    H 107 

Elliott.   VV.    H 216 

Elv,  Theodore  N 607,  671* 

Gallapher,   G.    A 216 

Hancock.    G.   A 160 

Hayes.    William    C 53 

Hennessey,    Thomas   J S3 

Hutchinson,    Thomas  J 435 

Kirbv,    Tohn    53« 

Lewis,    H.     L 160 

Lewis,   Thomas    E 435 

McVV'ood.    VVniliam    607» 

Pond.    R.    D 544 

Roberts,    C.    F 216 

Shields.    A 160 

Stewart,    R.    L 216 

Thomas.    W.    A 544 

Tiiriui,    C.    G 160 

Walsh.    L    F 270 

White,    Fred    TT 435 

VVrntten.    William    4R8 

Petermnnn.   R.    P.,   Reclniminp  driving  boxes  206* 

Piece    work,    Bl.Tcksmifhs'   convention 468 

Piece    work.    Storekeepers'    convention 290 

Pier.    Improvements   on  the 12471 

Pipe  bendine  machine,  by  E.  A.   Murray....  321* 

Pipe    connection.    Flexible.    McT.auphlin 49* 

Pipe,    Incrf-.Tse  in  production  of  steel 604t 

Pipe    material     459t 

Pipe   union.    St.ivlock,   Standard  ITnion   Co..  103* 
Pipes      for     reciprocatinp     engines.    Sise    of 

.«team    568t 

Piping.    .Advantages  of  high-velocity  steam..  S24t 

Piston   rirps.   Vise  chuck   for  filing 146* 

Piston    rod    packing    for    superheated    steam, 

Tones    1470 

Piston  valve   Csee  Valve). 

Pistons.    Design    and    materials    for,    M.    M. 

convention     1496* 

Pittsburgh    &    Lake    Erie,    Patch    applied    by 

electric    welding    660* 

Pittsburgh    Locomotive   Power  Reverse  Gear 

Co..   Snyder   reverse   gear 1440* 


Page   numbers   under   1,000   refer   to  Railway   Mechanical   Engineer:   those   over    1,000    refer    to    the    Dailv    Railway    Age    Gaeette. 

feditorial;     t>l>ort  non-illustrmVed  article  or  note;     tcommunication. 


•Illustrated    article ; 


I 


1916— RAILWAY   MECHANICAL   ENGINEER— Index. 


XI 


Philadelphia    &    Reading,   Gage    for   checking 

the  location  of  wheels  on  the  axle 514* 

Philadelphia     &     Reading,     Repairing    angle 

cocks    309* 

Philadelphia    &    Reading,    Testing    pneumatic 

tools    413* 

Phoenix    Manufacturing  Co.,  Turret  toolpost 

for   engine    lathes 1439* 

Planer  clamps,   ^uick  adjustment,  by  Robert 

W.    Rogers 44" 

Pneumatic   clamping  and   holding-on   devices, 

by    Frank    J.    Borer 655» 

Pneumatic    hammers.    Lubricating    tank    for, 

Tool   Foremen's  convention 477* 

Pneumatic     riveting     machine,     by      E.      A. 

Murray    656' 

Pneninatic   tools,   Holder-on    for,   TooJ   Fore 

men's  convention    474* 

Pneutr.ntic  tools,  Testing,  by  J.  D.  Smith...      413* 

Pollard.   Nielsen,  The  right  age  to  start  ap- 
prenticeship is  18 255 

Pomcroy,    I..    R.,    Alloy    steel    in    locomotive 

dc^isn,    M.    M.  convention 1499* 

Pomcroy,    L.    R.,    Diameter    of   driving   axle 

journals    171* 

Pomcroy,    I..    R..    Four-wheel    truck    for    pas- 
senger c;ir«,  discussion  at  \.  S.  M.  F.....        28 

Poultncy,    F.   C,    P.ritish   express   locomotives     552* 

Poultney,  E.  C,  Modern  British  goods  loco- 
motives         621* 

Powdrre<l  fuel.  Fuel  convention 279 

Power,  Assignment  of,  T.   E.   A.  convention     618 

Power,    Costkeeping    for    railroad    shop,    M. 

M.  convention    1494* 

Power  costs.   Shop 1507| 

Pr^tt    &    Lambert,    Inc.,    An    enamel    coach 
finish    1313 

Pr.-tt,    E.    W.,    President's    address.    M.    M. 

convention     1444$ 

Pratt,    E.    W.,    President's    address,    M.    M. 
c»nventi<in     1447 

Preparedness   and    the    railways 620 

Preparedness — The  human  element,  by  John 

II.    Linn    449 

Press.    Brake   beam   straightening,   by   E.    F. 
Lickey 195* 

Press    for    metal    borings,    Briquetting,     Hy- 
draulic Press  Mfg.  Co 539* 

Pre^s    for   steel    car   members.    Straightening, 
by   W.    H.    Hauser 526 

Press.    Hydraulic    forcing,    Hvdraulic    Press 

Mfg.  Co .' 374* 

Prc'ton.   R.   L.,   Driving  box    repairs 100* 

Price,    Towson.    Water    readings   in    locomo- 
tive tests 1 26* 

Promotion:   Are  you   guilty? 15085 

Promotion    of    men.    Systematic «,.,,..-        2? 

Promotifin.   .A   question   of,  by  fiulf ....... ..      450 

Promotion,     The     question     of,     by    F.    A. 

Whitaker 74 

Promotion,    Training    young    men    for,    by 

F.    VV.    Thomas 597 

Promotions  in   the   mechanical   department..     612§ 

Pryor,    Carl    J.,     Four    suggestions    from    an 

apprentice 256 

Pulleys,   Removing   459t 

Pulverized   coal   in  engine   service,  by   C.   W. 
Corning    565* 

Pulverized   fuel   for  locomotives 15081 

Pulverized   fuel.  Use  of,  in  locomotives,   M. 

M.  convention    ;..    1511 

Pulverized  fuel.  M.  K.  Sc  T.  power  plant...     499* 

Pump    for   testing   boilers 147 

Pumps,  Oil,   with  quick  return  stroke.   Bow- 
ser        1390 

Punch    and    riveter.   Pneumatic.   Vulcan    En- 
gineering Sales  Co 26S* 

Punch  press  for  making  washers,  Southwark 

Foundry  &   Machine  Co 601* 

Purcell.  Mark,  Moisture  in  locomotive  brake 

system.   Air   Brake   convention 303 

Pylc-National   Co.,   Headlight  generator 1442* 

Pyrometer     for     measuring     temperature    of 

steer,  Gibb  Instrument  Co 262* 


Q  X  C  Co.,  Drop-forged  brake  beam  hanger.    1261* 
Q  &•  C  Co..   Smoke  lifter  for  locomotives...    1442 

Q.  M.   S.  Co.,  Post  hammer 49* 

Quipley   Furnace   Specialties  Co.,   Fire   brick 
cement    ..•••••••....•;  ....•..»«•,•..•.•••   1 506 


Rack   for  storing  smoke  box   front  ends,  by 

John    H.    Nagle 651* 

Radial    drill   chuck   for   locomotive   cylinders, 

by  R.  J.  Hickman '. 35* 

Rndial    stav.    Notes    on    the    button-head,    by 

Joseph   Smith    96* 

Radiators,   Tests   ol   passenger  car,   by  Prof. 

A.  J.  Wood.  M.   M.  convention 1459* 

Railroad  clubs   falling  down 4391 

Rail  saw,  A  reclaimed,  by  E.  T.  Spidy 359* 

Railway     Electrical     Engineers'     Association 
convention 1398 

Railway  Fuel  Association  (see  Meetings). 

Railway  Fuel  Association   (see  Fuel  Associa- 
ticn). 


Railway  General  Foremen's  Association   (see 

General  Foremen's  Association). 
Railway   Master  Mechanics'   Association   (see 

Master  Mechanics'  Association). 
Railway  Storekeepers'  .Association  (^ee  Meet- 

Railway  Storekeepers'  Association  (see  Store- 
keepers'  Association). 

Railway    Supply    &    Equipment    Co.,    Rocker 

draft    gear    ••. .••:••    HI?, 

Railway   Supply   Manaufacturers    .Association   1251 

Railway  Supply  Manufacturers'  Association 
exhibit    .....' 1270 

Railway  Tool  Foremen's  Association  (see 
Tool   Foremen's  Association). 

Ratios,  Comparative  locomotive  shop,  by 
Henry  Gardner    ••  —  •  •  •       38 

R.iymond,  Allen,  Power  operation  of  ratchet 

13CKS      ,..••.....•••••••••••••••*■•••"•*•  " 

Rcpding    Specialties    Co.,    Car    replacers 1469* 

Reclamation   of  belts  and  nuts.   Efficient,  by 

E.  T.   Spidy    •  •  •  •  ■ 

Rtclamation     of    human    scrap,    by    Harvey 

He   Witt   Wolcomb    ,- 

Reclamation     of    material.     Tool     Foremen  s 

convention     • 

Reclamation  of  scrap.  Blacksmiths  conven- 
tion     • 

Reclamation  of  scrap.  Storekeepers  conven- 
tion      ; 

Reclamation  work.  Costs  needed  in 

Records  of  defects  in   equipment - 

Refrigerating    system,     .Automatic,     National 

Refrigerator    Car    Co V  "%r"  ir' 

Refrigeration  of  freight  in   transit,  by  M.   E. 

Pennington   •  •  • 

Refrigerator.     Heater     and     Ventilator     Car 

Co.,    Mdore   type   car 

Reliance  Electric  &  Engineering  Co.,  Heavy 

duty  motors  for  direct  current 1437 

Re-organization,    Constructive    methods    in..      1678 

Repair   facilities  and   costs.   Locomotive 2735 

Repair  facilities.  The  expense  of  poor 166| 

Repairs   and  billing.   Foreign   car,   by    E.    S. 

Wav 

Repairs.  Classification  of  locomotive.  General 

Foremen's  convention    • 

Repairs.  Shopping  passenger  cars  for  classi- 
fied. Painters'  convention 

Renairs  to  freight  equipment.  Systematic,  by 

F.  G.  Lister   

Replacers.  Car,  Reading  Specialties  Co.....    1469* 
Report   of  the  chief  inspector   of  locomotive 

boilers 41* 

Report  of  I.  C.  C.  division  of  safety 83 

Reserve   gear.   Power.   L.  &  N 602 

Reservoir    support.    Union    Pacific 628* 

Resistance.  Interesting  facts  concerning 
grade,   and   car   friction,   by  Hugh   G.   Bou- 

tell    345 

Retrenchment  as  affecting  equipment 12485 

Reverse  gear.  Prown  power 1441* 

Reverse   gear,    Snyder 1440* 

Richmond,  Fredericksburg  &  Potomac.  Heavy 

Pacific  tj'pe  locomotive    4* 

Riegel,  S.  S.,  Locomotive  superheater  per- 
formance   • .  • 

Rink.  G.  W..  Four-wheel  trucks  for  passen- 
ger cars,  discussion  at  A.   S.  M.  E. 


33* 

169 

474 

468 

293 
1668 
IS 

662* 
585* 
208* 


185* 
532 
519 
248 


339' 


Risque,  John  P.,  A  simple  grease  cup  plug.  . 

■  5.  by  H. 


.28 
414r 
Rivet   cutter   for   freight   car   repairs,      . 

M.    Brown    41 9» 

Rivet  forge.   Mahr 1438* 

Rivet  steel.  The  effect  of  sulphur  in 657* 

Riveter,    Boyer    nedcstal,    Chicago    Pneumatic 

Tool  Co. 603* 

Riveter,  I^rge  pneumatic,  Hanna 45* 

Riveter,  Pneumatic  door  ring,   Vulcan  Engi- 
neering  Sales   Co 157* 

Riveter,    Pneumn-.ic   punch   and,   Vulcan   En- 
gineering   Sales    Co 265* 

Riveting     machine.     Pneumatic,     by     E.     A. 

Murray    656 

Rihinson    Conni'ctor    Co.,    Train    line    con- 
nector         482 

Rogers.  Robert  W..  Quick  adjustment  planer 

clamps    44* 

Rork'by   &   Co..   E.   T..   Boring  bar  for  cylin- 
der and   valve   chamber  bushings 208* 

Ross.   T.  E..  Terminal  cleaning  of  passenger 

cars    Ccomnetition)    =    297 

Roudhoute  foreman.  The  importance  of  the,  . 

by  G.  C.  Christy i . .  ^ . . .  -/  421 

Roundhouse.  Lost  motion  in  the — J.'.-.'....  166| 
Ri>i'nd'hou<=e   wheel.    Spokes_  in    the    (Engine 

terminal    competition    article) 251 

Rules,    Discussion    of    interchange.    Car    In- 
spectors' convention   573 

Rules    for    the    safe    handling   of   paints    and 

oils,  hy  J.  W.  Gibbons 147* 

Runs,  increasing  length  of  locomotive 1118 

Rules.   I  oadinc.   M.   C.    B.   convention 1376* 

Rules.  The  M.  C.   B.  book  of,  bv  M.  Glenn, 

Sr 442t 

Rules  of  interchange.  Revision  of  M.  C.  B.  1296* 
Rules,   Passenger  car.  Discussion  at  Car  In- 

tpector-;'     convention 578 

Rules,  Sueeestions  regarding  M.  C.  B 12798 

Rules  T''niform  interpretation  of  interchange  55(Hi 
Rules,  The  use  of  the  M.  C.  B.  loading...  13958 
Ryan.   Thomas   F..   Getting  results  in   an   en- 

ginehouse    (competition)    424 

Ryder.  G.  E.,  Discussion  of  superheater  per- 
formance          341 

Rversrn.  Jo-^eph  T.,  &  Son,  Pneumatic  spring 

banding   press 104* 


Saddle  bolts,  Old  man  for  drilling,  by  H,  C. 

Spicer   318 

Safety  appliances,  M.  C.  B.  convention....  1375 
Safety    (Tar    Heating    &    Lighting    Co.,    Belt 

tension  device    1436* 

Safety  hangers.   Brake  beam ..".....    12791 

.Safety  tread,  with  diamond  grooving,  Mason  1269 

Safety   valve,    .Ashton    1437 

Safety  valve,  Crosby    1442* 

Safety  valve  test  gage,  Bracket  for,  by  C.  S. 

Taylor    39* 

Safety  valves,  by  M.  J.  Cairns 631* 

Sagstetter.    W.    H.,    Better    locomotive   boiler 

inspection    93* 

Sanitation   of  railway  cars.  The,  by  Thomas 

R.  t  rowder 241 

Sanitation.    Passenger  car   cleaning  and,   by 

E.    1*.    Marsh,   Car   Inspectors'   convention.      579 
Sauvage,    Edoua^d,    Express    locomotives    in 

France    231* 

Saw,   Metal    (see  Machine  Tools). 

Saw,  Portable  cut-off,  by  E.  W.  Hartough..      636* 

.'^aw    teeth.    The    Simonds   inserted 1470* 

Scaffold    for    boiler    work,    Portable,    Elgin, 

Toliet   &    Eastern    249* 

Scaffold    for  car   repair  tracks.    Portable,   by 

E.  W.  Hartough   237* 

Scaling,     Mixtufe    for    preventing,    of     sta- 
tionary boilers  651t 

Scarritt-Comstock    Furniture    Corp.,    Simplex 

coach  seat  538* 

Schaefer  Equipment  Co.,  Trussed  brake  lever   1269* 
Schane,  C.  VV.,  Electrode  holder  for  electric 

welding   and    cutting 659* 

Schane,  C.  W..  Waste  storage  can 259" 

Schaphorst.    W.    F.,    Chart    for    determining 

the  '.'xpansion  of  metals 504* 

Schenck,    Paul    A.,    Handling   a   big   engine 

terminal     , 2S1 

Schroeder   Headlight   Co.,   Incandescent  elec- 
tric headlight 101* 

Schultz,     F.     C,     Handling     and     repairing 

freight  cars,  (Tar   Inspectors'  convention..     642 
Schultz,    F.    W.',    Operating    a    large    engine 

terminal   205 

Schultz,    F.   W.,   Piston  valve   packing 39 

Scott,  J.  R.,  President's  address  at  T.  E.  A. 

convention   561 

Scrap  and   scrap  classification.   Storekeepers' 

convention   291 

Scrap,    human    or    material,    which    is    most 

worth  while?  by  Harvey  De  Witt  Wolcomb     169* 
Scrap,    Pneumatic    hammer    for    reclaiming. 

Tool  Forernen'-s  convention 476* 

Scrap,   Reclamathin  of.  Blacksmiths'  conven- 
tion      468 

Scrap  reclamation,  Chesapeake  &  Ohio 149* 

Scrap  reclamation.  Storekeepers'  convention  293 
Screw    threads.    Standardization    of,    M.    M. 

convention     1456* 

Scully-Tones  &  Co..  Chuck  for  driving  taps.      208* 
Seat,    D<nible    reclining,    Heywood    Bros.    & 

Wakefield 1268* 

Seat,   .'^imr'lcx  coach,  Scarritt-Comstock 538* 

Sellman,  F.  E.,  Detentions  from  a  new  angle     296 

Service,    Cost    versus S8| 

Shafting.    Supporting,   in  concrete  buildings, 

by  C.   C.   Leech 40* 

Shear    and    bender.    Combination   pneumatic, 

by  T.   H.  Clancy •. 596* 

Sheathing.    Leakage   of   horizontal,   by   A.    E. 

HefTelfinger     276*t 

She.^thing  on  box  cars.  Horizontal Hlf 

Sheathing,    Shrinkage   of   box   car 408 

Sheehan,    J.    J.,    Cost    of    small    shop    tools, 

M.    M.   convention 1 528* 

Shinavcr.  .A.  C,  How  to  keep  car  inspectors  298 
Shocks.  The  cause  of,  in  long  freight  trains  21 
Shoes    and    wedges.    Fitting    up,    by    W.    E. 

Warner.   General    Foremen's   convention..      531* 
Shop    efficiency.    Essentials    of,    by    G.    W. 

Armstrong    201* 

Shop  grounds.  Value  of  attractive 61t 

Shop  improvement  committee    165| 

Sh(^   Kinks 

Air   hoist,   Chesapeake   &   Ohio 480* 

Air    pumji    packing    rings.    Finishing,    by 

F.    R.    Stewart .*■. 461* 

Arch   bars.   Hand   mirror  for  inspecting 

the   inner   side   of 452* 

Babbitting    crossheads.    C.    &    0 462* 

Bracket     for     safety     valve     test     gage, 

A.  C.   I 39* 

Brake       beam        straightening        press, 

N.    Y.    C.    West ; 195* 

Brake    levers.    Manufacturing    standard, 

C.    &    0 425* 

Broaching  ,  tool      for     reclaiming      car 

brasses     452* 

Carboy   holder,    C.    &    N.    W 321* 

Carpet  stretcher,  by  C.  C.   Leech 348* 

Chuck     for     the     manufacture     of     flue 

cutter  blades,   C.  &   0 88* 

Coach   window   raiser,  by   C.   C.    Leech.     358* 

Cut-off  saw.  Portable,  M.   K.  &  T 636* 

Cylinder   head   grinder,   by  J.    Lee 595* 

Device    for    holditfg    journal    box    bolts. 

Tool    Foremen's   convention 474* 

Dies    for    reclaiming    car    axles.    Black 

smith's     convention      468* 

Drift   for   truing   up   supply   valve   stem 

guides,  by  F.  W.   Bentley,  Jr 652* 

Drill  jig  for  brake  staffs,  "Tool  Fore- 
men's   convention    475* 
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Shop    Kinks — (Continued) 

Driving    box    brasses,    Fitting .?60 

Driving  boxes,  ReclaiminK.  A.  C.  L..  206* 
Dry    pipes.    Grinding,    by    V.    T.    Krop- 

idlowski     87* 

Eccentric  keyway  cntter.  C.   &  0 596" 

Electrode     holder     for    electric     welding 

and  cutting,  by  C.   W.   Sciiane 659* 

Finishing   car    journal    brasses,    i',.    S...        31* 
Fine  cutter  blades.  (  buck   for  the  manu- 
facture  of,   by    P..    A.    Murray 88* 

Furnace,   Lead  pot,   for  heat   tnatineiit 

of    stt.l     , 473' 

Gage  cock  stems.  I'.ox  tool  for  refini^h- 
ing  ends  of,  Tool   Foremen's  convrn- 

tion     477* 

Gage  for  checking  the  location  of  wheels 

on    tlie    axle.    I'.    &    R 514* 

Gage  for  steel  wheels,  Hocking  Valley..  648* 
Gage  glass  cutter,  Chesapeake  &  Ohio..  660* 
Gages    for    sorting    old    bolts    and    nut-. 

Can.      Pac .U* 

Grinders     for     superheater     heailer     and 

units.  Tool  Foremen's  convention..  476* 
Grinding  dry  pipe  joints,  C.  &  <>....  425* 
Grinding  rod   [tacking  cone   rintf--.   C.   i>f 

Ga i...      .110* 

Holder-on     for     pneumatic     tuoN.     Tool 

Foremen's     convention      474* 

Holder-on  for  riveting  the  tioiji  r  liarnl 
to   tin-   wrapjier   slux-t,    Flgiii.    bijict    & 

Eastern      .' 249* 

Holder-f)n  for  riveting  tube  -htets  tn 
the     crown     and     >ide     slieet~,     Elgin. 

Joliet     &     E.-i-^ttrn 250* 

Holding    distributing    valves    in    making 

repairs,    bv    E.    H.    Wolf 142* 

Hose   cart.    Boilerwa~ber'-.    C.    &    <) 260* 

Hose   stripping   machine,    .\.    ('.    1 259* 

Injector      steam      I'ipe      roller      and      ex- 

jiander.      Rig      Four 525* 

Jack  lor  removing  expanded  tirev  in 
the  roundliouse.  Tool  Foremen's  con- 
vention           477* 

Jack   support    for   straighteniuK   >iteel   dar 

sills.  Tool  Foremen's  conventiii)i .  .  .  474' 
Jacking  stall  for  steel  car  repair^,  ."^unta 

Fe     AyA  ...      5 .<5  * 

Jacking     -^tall     for     steel     car     repairs, 

Santa     Fe      [•'x\' '      ^^^* 

lig  for  drilling  holes  in  firtbox  wrapper 

.sheets,  Elgin,  Jolia  &  EnsternVl;.';  .  249* 
lin     ior     tube     cutters,     Texas     &      New 

Orleans 321* 

Lathe      tools.     ti|>ped      with      high      spt-ed 

steel,    Santa    Fe 200* 

Loconuitive    repair    indicator,    St.    Louis 

\-    ."san    Fraiui-ci>    99* 

M.in     resirvii  r-.    Ki-moving    air    pockets 

from.    C.    &    E.     1 372* 

Milling     cutters      with      inserted     piece, 

Tool     Foremen's     convention      478* 

Molding   gaskets   for    feed   valves,    C.    & 

() 320* 

. '      Old    man    drilling    post    589* 

Gill    man     for    clrilling    saddle    bolt«,    bv 

H.     C.     Spicer 318* 

Pipe    beniliiig    machine,    C.    &   O. '.      321* 

Piston    rings.    \'ise    chuck    for    filing, .  by 

R.    J.    Hickman     146* 

Planer     clamps,     Ouick     adjustment,     bv 

Robert    \V.    Rogers     44* 

Plunger    for    holding   bar    stock 589* 

Pneumatic  clampinc  and  holding-on  de- 
vices.  C.    U.    R.   of   N.  J 655* 

Pneumatic       hammer       for       reclaiming 

-crap,  Tiiol  Fiiremen's  convention...  476* 
Pneumatic     hammers,     Lubricating     tank 

for.  Tool  Foremen's  convention....  477* 
Pneumatic  spring  shear  and  bender.  ._.  596* 
J'l'Wfr    diierati-'ii     of    ratchet     iacks,     N. 

Y.     C.     : 91* 

Pump   for  testing  l)oilers,  C.   &   E.    L...      147 
Quenching   tanks   for   heat    treatment    of 

steel,    water    and    oil 473* 

Rack   for   -toring   -moke  bi>x   front   eniis. 

B.  R.  &  P 651* 

R;iiii.d       dr-M       chuck        for       locomotive 

cvlinders,    bv    R.    J.    Hickman 35* 

Rail    saw.    .\    reclaimed.    Can.    Pac 359* 

Rivet     cutter     for     freight     car     repairs, 

C.  &    0 419* 

Riveting  machine.  Pneumatic,  Chesa- 
peake   &    Ohio 656* 

ScatT.'Id      fpr      boiler      work,      Portable, 

Elgin.    Toliet    &    Eastern     249* 

ScafTchI    f'or   car   repair  tracks.   Portable. 

M..    K.   &  T ■ 237* 

."special     truck    for    movement    of    mate-  ^ 

rial   in    st.-indard   boxes.   Can.    Pac 33 

Steam    cage    testing  «tand,   A.    C.    L....      310* 
Steel,     Welding     high      speed,      to     soft 

steel    shanks,   by    H.    W.    Harris 87* 

Straightening  t>ress  for  steel  car  mem- 
bers.   C.    &    E.    1 526* 

Taper    attachment    for    turret    lathes....      141^ 

Testing    pneumatic    tools,    P.    &    R ^^^t 

Tire   heater.    Double    ring,    .\.    C.    1 310 

Tire   heater.    Portable,    C.    &   0 258* 

Tool    for   boring   car    wheels.    Tool    Fore-        ^   ^ 

men's    convention     475 

Tool   holder.    Special,    for   broken    drills. 

^_    C.    L 44* 

Triple      vaive      pistons.      Straightening. 

bv    J.    A.    Tesson    4.^^ 

Truck   for   carrying  couplers    452 

"Turning    car    journals.    C.^  &    N.    W. ...      128* 

Vacuum    cleaner.    Can.    Nor i..        27 

« 
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Shop    Kinks — (Continued) 

Valve     chamber     boring 


by 


Tool 
fohn 


C.    L. 

build- 


steel 


478* 

88 
43" 

40* 
259* 

87* 

5511 
589 


cutters. 
Foremen's    convention 
Valve,    Pistim,    packing    ring 

C.     Murdock     

Vaporizer,    Portable    kerosene,    .-V. 
Supporting    shafting    in    concrete 

ings,   by   C.   C.    Leech    

Waste    storage    can    ' 

Welding    high    speed    steel    to    soft 

shanks,    by    H.    W.    Harris    ...'. 

Shop  management,  .\   weak  spot  in 

.Shoj*  output.    Increasing,  by  H.   D.  Wolcoinb 
Shop    practice,     Forge,     by     V.     T.     Kropid- 

lowski 253 

Shop     ratios.     Comparative     locomotive,     by 

Henry     Gardner 38 

Shops,    Standard    methods    for   railway 493| 

Side   sheets.   The  mud-ring   and  the   cracking 

of.    Boiler    Makers'   convention 

Simon.ls     .Mfg.     Co.,     Inserted    tooth    metal- 
cutting     saw ^■*?P* 

Slack    and    draft    gear    maintenance. 

Slack    action    in    loiig    passenger    trains,    j\ir 

I'.rake     convention 

Slack    .Tcljuster,    .\utomatic,    for    freight    cars, 

Gould    C  <)Ui)ler    Co 

Slattery,     J.     T.,     President's     .Address,     .Air 

I'.rake     convention • 

Sniitli.    K.    W.,    KfBcient   enginchouse   organi- 
zation 
Smith,    J.    1)..    Test 
i^mith,    Joseph, 
."sinitli,     Josejih,     Notes     on     the     button-head 

radial    stay 

Smith.    I.eroy.   Old   man  drilling   post 

.•sniok«-     and    elect  rification     in    Chicago 

Smoke  elitiiinatinn,  T.   F..   .\.  coiivctition. . , 

Smoke     formation.    Tlio    principles    of....... 

Smoke  investigations  in   Chicago,   F.lectrifica 

and .;..• 

jack    for   passenger   cars.   Can.   Nor..  , 

lifter  for  locomotives,  Q.  &•  C.   Co... 

Prevention     Association     (see     Meet 


I  .1111.  1%.  <tl.         V.   Ilfil.lV   iH^l....,  ...,.,« 

Testing    ]>neumalic    fools.  ., 
Care    of    boiler    tubes 


317 

3' 
57§ 

299 

1263* 

299 

143* 
413* 
321 

96* 
589* 

11* 
S64 

72 


35 
308* 
1442 


tion 
."^niiike 
Smoke 
Smoke 

ings)      

Smoke    jirevention.    Fuel    economy    and,    M. 

M.    convention     1475* 

Soap,    The     use    of,     in     cleaning    passenger 

cars   for  varnishing.    Painters'  convention.      524 
Souders,    J.     .\.,    How    to    develop    the    car 

in-peetnr      ( cooipetitiiin  )      306 

Southern       Locomotive      Valve      Gear      Co., 

l'.ri)wn    f>ower    reverse    gear 1441* 

.•^oiitlurii     Pacific,    .\pprentices    on... 97 

Southern   Pacific,    Method  of  weighing  coun- 
terbalances          530 

Soutliern    Ry..    Dynamometer   Car 62* 

Southwark    J-'oundry   &    Machine    Co.,    Punch 

press    for   making   washers 601* 

Sonth>\ark     Foundry    &    Machine    Co.,    Uni- 

vir>al   t'nbe   welder 665* 

Sjiark     arre-ters,     lnspccti>)n     of    locomotive, 

and   ash   p.ins    ._ 659 

Specifications  and  tests  of  materials,   M.   C. 

T!.    convention     141 1* 

Specifications  and   tests   of  materials,   M.   M.  ^ 

convention     ._ 1514 

Specifications,   The   purchase  of  paint  on....      494§ 
Specifications,    The    purchase    of    paint    on 

railroad.     Painters'    convention 520* 

Specifications,   L'se  of  M.  C.   B.  and  M.   M. 


.Association      1 3968 

Speed    indicators    on    locomotives _.  .  4955 

Speller,    F.    N.,    Prevention    of    corrosion    in 

227 

H.   C,   Double   ring  tire   heater 310* 

TL   C,   Old   man    for   drilling   saddle 

318» 

E.    T.,   Efficient   reclamation    of   holts 

nuts    33* 


pipe 
Spicer, 
Spicer, 

bolts 
Spidy. 

and 


359* 


Spidy,    E.    T.,    A   reclaimed    rail    saw 

Spontaneous    combustion    of    coal,    The    pre- 
vention of,  by  J.  F.   Springer 179 

Spring  ben<ling  press.   Pneumatic,  Joseph  T. 

Rvcrson    S:    Son ;...      104* 

Spring    making    and    repairing.    Blacksmiths' 
convention     .' 466 

Spring   idank   for   c.ir   trucks,    .Sullivan......      513* 

Spring  shear  arid  bender.  Combination  nneu- 

m.itic,    by   J.    H.    Clancy 595» 

Springer,    J.    F.,-    The    prevention    of    spon- 
taneous   combustion    of    coal 

Springer,   J.    F.,    Spontaneous   combustion   of 
coal     

Standard  .Alloys  Co.,  Uranium  in  high  speed 
steel      

Standard     Car    Truck     Co.,    Lateral    motion 
journ.il     box 

Standard    Union    Co.,    Locking   pipe    union.. 

Standards  and   recommended  practice,   M.   C. 

R.    report    on 1286* 

Standards    and    recommended    practice.    Re- 
vision    of    M.     M 1454» 

Standpipe    and    throttle    arrangement,    Bald- 
win    Locomotive     Works 429* 

Staybolt    ends.    Cutting    oflF,    with    nxy-acety- 

lene.     Boiler    Makers'    convention 315 

StavhoU    machines,    Dethreading    attachment 

for   the   Lassiter,    S.    L.    Gary 481* 

Sfeam    page    testing    stand,    by    H.    E.    Op- i        ^ 
linger      .••••/  310 

Steam      pipes      for      reciprocating      engines. 
Size   of    •  •  •  • 

Steaming   with    smaller    sizes    of   coal.    More 
rapid     

Steel,   .Alloy,   in   locomotive  design,  by  L.  R. 
Pomeroy,   M.  M.  convention 


179 

124 

540 

1268* 
103* 


568t 

414t 

1499* 


Steel,  Carbon  and  high-speed,  Blacksmiths' 
convention     466 

Steel,    Conservation   of   high   speed 1| 

Steel,   Corrosion   and  boiler 494| 

Steel,    The    effect    of    sulphur    in     rivet,    by 

J.   S.    Cnger 657* 

Steel    for   gears 318t 

Steel,  Heat  treatment  of,  by  George  Hut- 
ton    (comiictiticin)    418 

Steel,    Heat    treatment    of.    Tool    Foremen's 

convention     470* 

Steel,   High   speed,  tipped  lathe  tools,  by   E. 

J.    McKernan     200* 

Steel,  Uranium  in  High  Speed,  Standard 
.Alloys     Co , 540 

Steel?    What   is   heat-treated lllj 

Steel?       VNliat     is    heat-treated     (conii>etition 

annouiicenKnt)       165| 

.Steel?     What    i',    heat-treated 273| 

Steel?  What  is  heat-treated,  by  Lawford 
II.    Fry     , 

Stephenson,  W.  C,  Special  tool  holder  for 
broken    drills    

Stewart,  1".  K.,  Finishing  air  pump  packing 
rings     

."-t.  Louis  &  San  Francisco,  Locomotive  re- 
pair   indicator    

St.  Louis  &  San  Francisco,  Making  bottom 
brake    rods    without    welds 

St.  ■  Louis  &  San  Francisco,  Oil  cans  of 
rational     design ." 

St.  Louis  &  San  Francisco,  A  record 
cylinder     weld 

.Stocker,    C.    E.,    Hatchet    grease    cup 

Stoker,    Ko-.Shovel    mechanical,    Goetz    Co..  . 

Stoker,    The    mechanical 14451 

Stokers    and    fuel    economy.    Mechanical 332| 

.^tokers,   .Mechanical,  M.  M.  convention 14S1 

Stoking,   -Advantages  of  mechanical,  T.   E.   A. 

convention     561 

.Storekeepers'    Association    convention 274| 

.'Storekeepers'    Association    convention    report  290* 

Strain,   C.    K..  fiage   for   steel    wheels 648* 

."strike    hastens    publication 439| 

."strike    vote,   Train    employees   to    take 1424| 

Stull,    Howard    W.,    Gage    for    checking    the 

location    of    wheels   on    the   a.xle 514* 

Stull,    Howard    W.,    Repairing   angle   cocks.  .  ,309* 
."stNers,    Harold,    Getting    results    in    appren- 
tice   schools 99 

Suggestions,    Encourage,    from    the    men,    by 

John    V.     Le    Compte 95 

Sullivan    spring    jilank    for    car   trucks 513* 

."sulphur.    The    effect    I'f,    in    rivet    steel,    by 

J.   S.   Unger    657* 

Summers    Steel    Car    Co.,    Rolled    steel    truck 

side    frame    1261* 

."Superheat,    Increases   in    degree    of 1423| 

Superheat    in    switching   locomotives 332| 

.Superheater  flues.  Cleaning  and  maintaining, 

ISoilcr    Makers'    convention 314 

Sujierbeater,    Grinder   for    header   and    units, 

lool     Foremen's    convention 476* 

.Superheater   locomotives,    M.   M.   convention  1483 
Sujierheater    I'icomotives,    T.    E.    A.    conven- 
tion  . 615 

Superheater   performance,  by   S.    S.   Riegel. .  339* 
Superheating     slide     valve     locomotives....  1472J 
Supply    manufacturer,    The    mechanical    de- 
partment       386| 


335* 
44* 

461" 

98* 

37* 

91* 

199* 
426* 
264" 


Supply  Trade  Notes 

Acme    Ball    Bearing    Co 330 

Acme     Supplv     Co 271,329,489 

Adams,     J.     L 329 

A.   C.   A.    Rail«av  Light  &  Signal  Co...      381 

Ahrens,     C.     R 608 

Allen,     S.     G 163" 

Alter,    F 161 

.American    .Arch    Co 436* 

.American    Brake    Shoe    &    Foundry    Co. 

270,  382,  544 
American  Car  &  Foundry  Co.,  108,  161*,  163* 
American    Car   &   Ship   Hardware   Co...      162 

Flexible    Bolt    Co 383 

International   Corp 271,     608 

Locomotive     Co 329|  547 

Railway   Supply   Co 608,     672 

.Steel     Founilries 54, 

Steel  &•  Wire  Co 

Tool    Works    Co 

Co 


Co. 


American 

American 

American 

American 

Ami  rican 

American 

American 

Anchor    Packing 

Anthony,    J.    T. . .  • , . . 

Armour   &    Co 

Armstrong   Bros.   Tool 

.Ashton    Valve    Co 

Lfipinecring    Associates 

William     A 

K.    A 

Frank     Howard 

E.    H 

W.     P 

&   .Smith   Car  Co 

Co 

C.    M 

M 

G.    M 


.Austin 

Austin, 

Averill, 

Bailie, 

Baker, 

Barba, 

Barney 

Barrett 

Barron, 

Basford,    G. 

Basford    Co. 


Bentley,  W.  H 
Bethlehem  Steel 
Binkev,  L.  G. . . . 
Bird  &  Co.,  J.  A. 
Bonnot  Co.,  . . . 
Boss  Nut  Co... 
Breckenridge,  H. 
P.riglit,  Frederick 
Brower,    R.    M 


Co... 

'&"w'. 


L. 
W. 


Brown, 


aiiical    Engineer:    those    over     1,000    refer 
tshort   non-illustrated   article   or  note; 


to    the    Pai/.v_  Railway 
tcoimnunication. 


A.    C 

Age    Gatette. 


674* 

491 

272 

609* 

436* 

674 

544 

491 

609* 

609* 

162* 

54 
216 
610 
382 
545 
490 
162* 
162* 
217* 
608 
545 
673 
381 
216 
329 
674 
271* 
271 


'Illustrated    article;    i 
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Supply   Trade   Notes— (Continued) 

Brown    Hoisting    Machinery   Co 271 

Buick    Automobile    Co 436 

Buick,    J.    M 108 

Bunntll,    1-".    0 161 

Buker,    J.    E..... ■  •  •  610 

Burdett  Oxygen   Co O'*,  o/ ^ 

Burnside    Steel    Co .1 608 

Cain,    D.    E f 547 

Cambria    Steel    Co 270,  329,  330 

Camel   Co 161,  6/3 

Cameron   &   Co.,    R.    W .^546 

Canadian    Locomotive    Co.,    Ltd....  161*,  2^6 

Carnegie    Steel    Co 672 

Carroll,    P.    J 1" 

Carry,    L.    F 56 

Casey,    William     216 

Casi.ers.  VV.   F 672 

Caughey,    Edward    0 381 

Central    Foundry    Co 382 

Chicago   tar    Heating    Co 672 

Chur,    Walter    491 

Clements,    B.    A 272» 


D. 


546 
216 

383 
491* 

56* 
383* 
436 
489 
163 
673 

54 
270 


Cloos,    VV 

Coburn,    K.    G 

Commercial    Acetylene    Railway    Light   & 

Signal    Co 381, 

Connecticut    Electric    Steel    Co.,    Inc.... 

Conwell,     VV.     L 

Cook,     Ceorge     T 

Cook.    VV.    G 

Corrugated     Bar     Co 

Crawford.    D.    A 108*. 

Crecr,   HE 217, 

Cross,     C.     VV 

Cullen,    E.    S 

Cuntz,   VVilli.im   Coojicr 672* 

Curtain    Supply    Co ^...'. 216^ 

Damascus    Brake    Beam    Co 548* 

Daniels,     H.     E 544* 

Dauch,    J.    J 490* 

Dayton    Manuf.ncturing    Co 271 

Delamatcr,    G.    R 382 

Denker.     Ilcni^v     i! 545^ 

Derickson,     Thomas     M 381* 

Dick   Company.    Inc.,   R.   &   T 608 

Dickson,     VV.     B 381 

i)ill.in,    Svdiiev    672 

Dimmick,"    latncs     C 329.382* 

Dixon.     J.  "  K 108* 

1  )odge,    James    ^L^pcs 54 

D..W,    lUrlurt    W ..      672 

])rc>scl    Railway    Lamp    Work 330 


E. 


l)uiii)ar.  Thomas 
Duntley  Co.  .  . . 
Eastman,     VVm. 

Eaton,     F.     H. 

Economy  Devices  Cor|i. 
Edgewater  Steel  Co.... 
Edison    Storage     Battery 


108, 


270 

546 

329 

163* 

109* 

608 


Co 

108.  161*,  330, 

Edison   Storage   Battery   Supply   Co 

Electric   Storage    Batterv    Co 

The     Ellcon     C'o 

Elliott,    P.    M 

Ellis.    Clifford    J 270, 

Ellyson,    H.    K 

Engel    &    Havenor 

Equipment     Improvement    Co 

Ettinger,     Charles      D 

Evans,    G.     I 

Evans,    Harry    M 

Evans,    Mitchel    .V 

Fairbanks,    Morse    &    Co 

Farlev.     A.     T 

Fay.    Frank    1 329. 

Fcaron,     Daniels    &    Co 

Finnell,    H.    VV 

Fisher.     Kdward     Cumberland 547* 

Flanagan.    Harry    ; 608 

Flanagan,    T.    F 

Flint   &    Chester.    Inc 54, 

Ford,     P.     J 

Ford    Co.,    P.     T 

For-vtli,    ft     H.' 54.217, 

Fox,'  G.    F 

Francy,     M.    D 

Franklin    Mfir.    Co 

Franklin    Railwav    Supplv   Co 

54,    55,    163*.   216, 

Frohman.    S 

Galena    Signal    Oil    Co 

Garlock     P.Tcking     Co 

Gaston.    Williams   &•    VVigmor»,    Tne 

G,nyley,     O.     C 

Gilnian,     Joseph    Thaver 

(;od<I.ird."  J.    Sli  rliri,''. 

Gold  Car  Heating  &•  Lighting  Co 

Goldschniidt    Thermit    Co .129. 

Goodrich    Co..   B    F 

Goodvear   Tire   &•    Rubber  Co 

Grant.     F.    W 

Grav,     H.     A 

Greenfield   Tap   &   Die   Cor^ 

Greenville    Steel    Car   Co 329. 

Greenwood.    W.    E 381 

Grip    Nut    Co i 329,    544, 

firoce.    G.    H 

Guess,    J.    H 

Hale    &    Kilhurn    Co 

HalKtt.    UeidKu   C 

Hammack.    Henry    C 

Harl.in   &   Tlnllingsworth   Corp 

Harper.    William    P 

Harrison    Railway    Specialties  Co.  ..490*. 

Harrison    Safetv    Boiler    Wks 

Haskell   &    Barker   Car   Co 56*.    108*. 


381 

547 

217 

489 

161 

330* 

545 

489 

54 
546* 
270 
489 
217 
163 

54 
382* 
382 
608* 


490* 

108 

383 

383 

544 

216 

270 

547 


490 
490* 
216 
436 
608 
110* 
382" 
674* 
436 
672* 
270 
436 
271* 
216 
608 
382 
546» 
545 
217 
109* 
217 
544 
329 
54 
381 
608* 
108 
163 
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Supply   Trade   Notes — (Continued) 

Hayes,     VV.     L....^ 

Hendee,  Edward  Thomas... 
Henderson,     George     R...., 

Herington,    C.    F 

Hess-Bright  Mfg.  Co 

Hewitt,    C.    M 

Hewitt     Co 

Hibbard,    Howard    H 

Hill,    T.    A .*.. 

Hill,   R.   W 

Himmelright,    R.   J 

Hoffstot,    H.    P 

Holden    &    White .' 

Hopkins.     Thornton 

Hulst,    John 

Humes,   W.    Sharon 

Hyatt   Roller    Bearing   Co.. 
Hydraulic     Press     .\lfg.    Co. 

Hyndman,    F.    T i, 

Imperial    Iron    &    Steel   Works.; 

Inter-Continental    Machinery  Corp 

Interiiational    Oxygen    Co 

International    Pulverised    Fuel    <porp. .  . . 

Ivers,    W.    H f ....382, 

Johns-Manville    Co.,     H.    W.*...i 

Johnson     Bronze     Co |..J. ...,,. 

•  Johnstone,    Homer    C 1  .  .  .1. 

Jones,    B.    B ' 

Tones  &   Laughlin   Steel   Co 

Jordon,    L.    E 

Jordan,    L.    F J 

Judd.    George   M 

Kansas  City   Bolt  &  Xut  Co 

Kay   &    Ess   Co 

Kilby  Car  &  Foundry  Co 

Kilpatrick.     John      15 

Kincaid    Foundry    &    Machine    Co 

Kincaiil,    R.    N ,.... 

Kirschke.    M.    T 

Kloss,    H.    C 

I.agonda   .\Ifg.  C"o 

I.ameroux.    D.    P ; 608, 

I.andreth,    J.     P ;. . .  .1. 

Lee,     Henrv . .  .|i 

Liddle.    C.    A. . 108*. 

Lima     Locomotive    Corp 

_  108*.    109*.    162,   329,    546, 

Linburg,    VV.    H 

Lincoln,    P.    M , 

Lock-wood,     C.     N. 

Locomotive    Feed    Water    Heater    Co.... 

I.oiin^l.urv,  Charles    608 

McC-jlIister,    M.    M 

McCord    &    Co 

McDonald,    T.    H 

McDonough;    W.    H 

McEnulty,   J.    F 

McGinness,    F.     Y 

McKinnev,    Robert    C'ochran ....'.. 

McVay.     D.     R , 

Maitland,    A.    S ..>...:.;...;. 

Magor     Car     Corp ,....;..... 

Mason.    R.    L... ; 

MetaN    Prfiduction    Ei|uipjnent   f"o 

Miilv.ile    Steel    Co 270     3'9 

Mid  vale  Steel  &  Ortlnance  Co ! 

M'Lain,    J.    E 

Modern    Tool    Co.,     I'he.  .  .  . 
Monarch    Steel   Castings  Co. 

Morris.    L.    P, 

Motley  &  Co.,  Inc.."  Thornton   N. .  . .  . 

Mudire  X-  Co 21! 

Mudce.    Burton    W . 

National    Graphite    Lubricator    Co.... 

National   Tube   Co 

Xeale,    T.    C .' .' ; 

Neeland.    Marvin    A. 

Xicholl.    F.    M. 

Niles-Bemei' 

Xordberg 

Northwest    Stei-1    Compa-v    . .  .  i. 

O'Brian.    T.    P ' 

O'Mallev-Beare   Valve   Co. 
Ostbv.    Oscar    F 


.  329, 


•!•■ 


ert   Pond     Co! ' ! '  !!Jt  iM  ! ! ! !  ! 
Mfg.    C ..|.,.: 


Car  Co., 
L'lie.  . . . 
Co 


•■%  A.*  ••  ■< 

i(  ♦  •  *•" 


»  *.  • 


Ott,     Albert     T 

Peabody.  G.  TL.  .. 
Pennsylvania  Tank 
Pennsylvania  Tank 
Pennsylvania  Steel 
Peters,    Frank    R..  . 

Pflaeer.    C.    W 

Pollak    Steel    Co 

Porter,    H.    K 

Porfrr   Co..    H.    K 

Postlethwaite.    C.    E 

Po-.>;oni,     Kay    E 

Pratt    &•    1. etch  worth    Co. 
Pressed  Steel  Car  Co... 

Pullman     Co ', 

Pyle-National   Co ...'. 

Pyrene    Manufacturing   Co... 

Q.   &   C.    Co 

Quigley   Furnace   &•   Foundry 

Appliances   Cn 

&•   Mine   Supply   Co .'  '.  '.;■.; 

Motor    Car    Co.    of   .Vmerica. 

.Steel    Car    Co 

George    T 

E.  R ;  ■■■ 


;60S. 

no*. 


Co. 


Page   numbers    under    1,000    refer    to 


Railway 

Railway 

Railwav 

Ralston 

Ramsey, 

Ravburn, 

Reeder.    N.    S. 

R(-frigerator,    Heater    &    Ventilator    Car 

Co 

Richev.    E.     VV '. 

Rider.    L    R !.".'.."!!!.'!.'.".'.' 

Robinson    Connector    Co ..'...'.'. 

Robinson,     Dwight     E !.!!!!.! 


491 
674* 

54 
381 
673 
216 
489 
545* 
109* 
271 
436* 

56* 
216 
489 
608 
489 
162 
673 
548* 
270 
610 
436 
382 
436 
608 
162 
608 
163 
608 
216 
381* 
544 
383 
IDS 

108 

330 
545  ■ 
436 
436 
55 
672 
673* 
609* 
163* 
163 

610 
162 

56* 
216 
162* 
672 
383 
217 
329 
271* 

55* 
161* 
609* 
545 
.^81 
544 
108 
216 
330 
381 
270 
672 
672 
272 
608 
673* 
547» 

54 
544 
270 
608 
271 
270 
672 
672 
210 
163 
436* 
329 
545* 
381 
381 
382 

54 
270 
548 
162 

54 

s.";* 

672 
673* 
270 
270 
383 
490* 
490 
216 
217 
545 
547 
544 
381 
547 
SS* 

436* 
489 
55* 
270 
608 


Supply    Trade    Notes — (Continued) 

Ro.-?.    W  illiain   Barluvv 673* 

Roy,    F.    V 163 

Kyerion  &  Son.  Jos.   T 216.  674* 

Safety   Car    Heating   &   Lighting   Co 673 

Safetv    First    Mfg.    Co 547,  672 

Sawyer,     E.    T 330 

Schafer,    A.    t. 108 

Sears,     Louis 546 

Selby    Safetv    Flag    Co 491 

Sharp.    VV.    E 545* 

Shaw,    Henry    M 381 

Sherritt   &    Stoer   Co.,   The 216 

Sherwin,    Henry   Alden 381.  436 

Shoenhcitcr.    H.    K 271 

Schroeder,    C.    F 329 

Sheridan,    K.    B 271 

Sherritt  &  Stoer  Co..  The 329 

Signal    .Vccessories   Co 608 

Sinclair.    Robert    D 672* 

'  Sinkier,     Joseph 109* 

'  S.   K.    F.   Ball   Bearing  Co 54.  270 

Smith,     E.     B 271* 

Smith,    Stanley   H 608 

Smith,    S.    K •. 54 

Smith.     Oliver     T .',  610 

Smyth.    VV.    D.."... 270 

Snyder,      Frank 162 

Southerti    Locomotive   Valve   Gear   Co...  329 

Southern    Wheel    Co 161 

Sperry.    C.    I> .' .  270 

Standard    Forgings    Co '. 489 

St.andard  Heat  &   Ventilation   Co '. .  329 

Stein'e,    Leo   C 672 

Stocks,     VV.     H -  489 

.StodJard,    Soldinon 3g3» 

SutclitTe,    i' 108 

Tempkton,   Kenly  &  Co..    Ltd 608* 

Terry.     (  harles     M..     Inc 490 

Terry,     T.    1 499 

Terry    5team    Turbine    Co .'.'.  329 


109' 
546 
489 
490" 
608 
S6« 
489 
108 


Tesseyman, 

Texas     Co 

Thomas,    VValter    D 

Tliornburgh.     W.     X 

Titanium    .Vlloy    Mfg.    Co... 
Transportation    Utilities    Co 

Trube,    G.    A 

Turner.    H.     X ^^ 

I'nion    -Metal/Products   Co. .....!.!!! .' .'      545 

I'nion    Railvfay    Equipment   Co 217 

United   Stati*  Light  &  Heat  C<»rp..  .491.     608 

L  nited   States   Steel  Corp 608 

I  niver-al    .trch    Co 272      330 

Van    Dorn    Electric   Tool   Co .'     544 

\  iv^lker.     Herman .        544 

"   '     271 

608 

216 

54 

162 
216 
489 
491 
161 
381 
381 
270 
545 
489 
56* 


Vulcan   Brake  Shoe  &   Equipment  Co.. . 

V  ulc.in    I-  uel    Co 

\'ulcan    Process    Co.,    Inc ••••.•• 

Walker.    IL    E 

Wall.   G.    T i '.!.'.'.'.'.!!!!'. ! 

VVallace.   F.  G .'!.'!.'."! 

VVampler,      Wni !!..",' 

Waynesboro    Foundry   &    Machine   Co. 

VV  egener.     ,A.     B 

VV't-nz,     Cieorge     VV '.'.'.'. 

Western    Electric    Co..    Inc '.'. 

Western    Steel  Car  \    Foumlrv  Co. 

VV  est.  Disinfecting   Co ." 

\Ve»tinghouse    .Vir    Brake   Co 

VV'estinghouse   Electric  &■   Mfg.  Co ju 

Westinghouse  Traction    Brake  Co "      489 

VV  heath  y.    A.     \V jgi* 

White,    G.     A '"'■'     fifto* 

White.    V\.    McK .;,...      216 

Whiting,    A.    T 'il-!*!      544 

Willar<l    .Storage   Batterv  Co 546      609 

illcoxson.    VV .    (1 216 

Willson.    Edwin    I '  . .  *      401  • 


.55*. 
.544. 


WiUon.    T.    W... 
Wilson.    W^illar.!., 
VVoltT.    H.    VV.... 

W...mI.    r.   it 

VVoodard.  W.  E 
VV,,o.iin.  VV.  H... 
Worth  Bros.  Co. 
Wvmer.    C.    T 


.108. 


.270, 


108 

4.36 

161« 

t72 

546« 

161  • 

330 

329 


Vetman.    William    H 3S1 

Vouni;sto\yn    Steel    Car    Co 54" 


Sw.i.nson.  f.   \..  r.-ir  deiiartmem  apprent'ce*. 

second   prize.   Car   In-pectors'  comi>etition .' 

Sweeley.   E.   H..   Graphite  cylinder  lubricator 


I09« 

639* 
104" 
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tshort   non-illustrated  article   or  note;     tc 


Tanks,  water  and'  oil  <|uenching.  for  heat 
and  treatment  of  steel.  Tool  Foremen's 
convention ^  .  . 

Tap,  The  •'(uin,"  (Greenfield  Tap  and  Die 
Corp      

Taji.    1  he   "Gun,"   .\  correction 

Tar>er  attachment   f«T  turret   lathe«.  G.   X... 

Tapping  n-achine    (see    Machine   To<ls>. 

Taylor.  C.   S.,   Bracket  for  safetv  valve  test 
page    

Temperature  contr.l  vvstem  for  passenger 
cars.    Thermostatic.    <  "told 

Temj^ring  tools.   Electric   furnaces   for;   llii- 

nois   Central 423* 

Tenders.  Treatment  of  the  interior  and  ex- 
terior of.   I'a inters'  convention 5I8 

Terminal  car  cleaning  yards,  by  R.  X.  Mil- 
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•Terminal   coiniietition.    Passenger   car 57f 

Terminal   rompetition.   Passenger  car lllf 
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Terminal    yard,    The    passenger    car,    by    W. 

W.    Warner    (competition) 402 

Test     Committee    report.    Painters'    conven- 
tion         515 

Test  of  the  Young  valve  and  valve  gear....  229* 
Tests,    Keeping    track    of    service,    by    E.    S. 

Barnum 337* 

Tests,  Locomotive  impact,  by  C.   B.  Young.  .     288* 
Tests,  Water  reading  in  locomotive, iby  Tow- 
son     Price 1 26' 

Texas  &  New  Orleans,  Jig  for  tube  cutters..      321* 

Tkermit  welding  (see  UtKiinR). 

Thomas,   F.   W.,  Apprenticeship  on  railroads. 

M.    M.    convention 1509 

Thv'mas,    F.    W.,    Training    young    men    for 

promotion    597 

Thompson,   W.    O.,    .\d<lress  at  Car   Inspee- 

to!  s     convention 572 

Thomson,   S.   G.,   Four-wheel  trucks   for  pas- 
senger cars,   ilisciission   at   A.    S.   M.    E...        28 
Threading  machine  (see  M:ichine  Tools).... 
Throttle    .ind    "-t.-indpipe    arrangement,    Bald- 
win  Locomotive  Work* 429* 

Throttle,     Woodard,     American     Locomotive 

Co J 48* 

Time,    Prt'cr.Tstin.ntion,    the   Ithief    of,    by    F. 

A.    Whitaker .'.... 414 

Tin\\are,    .Standardization    of.    Storekeepers' 

convention     293 

Tire  heater.  Double  ring,  by  H,  C,  Spicer. .  310* 
Tire  heater.  Portable,  by  E.  .\.  Murray.'...  258* 
Tire"^,  Jack   for   renu'V'ng,  in   the  roundhouse. 

Tool    Foremen's  convention 477* 

Tires,   Turning   of,    M.    M.   convention 1495 

Tolhrtoii,    W.    J.,    Address    at     Hl.acksmiths* 

convention 463 

Tonn.Tue    r.-iting;    Train    resistance    and,    M 

M.   convention 1523* 

Toohcy.   T.    E.,    Better   locomotive   boiler   in- 
spection         94* 

Tool   foreman.  The  engine  house  and  the...      493| 

Tool   Foremen's  Association  convention 470* 

Tool    hc^lder.    Special,    for    broken    drills,    by 

W.    C.    Stephenson 44* 

Tool   room   equipment   and   tools.   Tool    Fore-  j 

men's    convention 478* 

Tools  and  formers,  Blacksmiths*  convention  466* 
■Tools,    Caring    for    locomotive,    by    John    F. 

Long     536* 

Tools,  Cost  of  small  shop,  by  J.  J.   Sheehan, 

Master    Mechanics'   convention 1528* 

Tools    for    steel    car    repairs.     Special    Tool 

Foremen's    convention 

Tools,    Getting   the    most    out    of,    by    B.    W. 

Benedict     

Tools,    Standard  shop 
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door 1262" 
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Trap  doors  on  observation  cars 357 
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Traveling     Engineers'     .Association     conven- 
tion     .....561*,     615 

The    Traveling    Engineers'    Association    (see 

Meetings) 
Traveling     Engineers'     Association     conven- 
tion     561-*,     615 

{^Tre.-jd.  safety,  with  diamond  grooving.  Mason   1269* 
Triangle     for    U'-e    in    tracing,    bv     Hugh    G. 

Bout.  11 568* 

Triple  valve  pistons.  Straightening,  by  J.   A. 
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E'ectric   Co. 1301* 

Truck    fra'iK -.    Wetdinu'   cast   steel 13055 

Truck    pedc-t.-^K.    KeclaiminR    car 82* 
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M.ikers'    convention 313 
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Tube    weldinit.    Blacksmiths'    convention 463 
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vention          313 

Tubes,  Welding,  in  the  back  tube  sheet 274| 
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Tulien,  T.  S.,  The  Santa  Fe  method  (ap- 
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I'ncoupling   rigging.    Passenger   car,   McCon- 
way    &    Torley    Co 

I'nderframes.   The    reinforcing 

L'nderwood     \-     Co.,     H.      B., 
grinding  reflex  water  glasses 

Unger,  J.   S.,  The  effect  of  ^ulphur  in  rivet 
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I'nion  Pacific,  Air  reservoir  support 628* 
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v.   S.   Light  &   Heat   Corp.,   Body   hung  gen- 
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\'alve    chamber    boring    cutters.    Tool    Fore- 
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ders, G.   F.  Cotter  Suppiv  Co ■     430* 

X'alve,  Detroit  ball,  Detroit"  Valve  Ci 155* 

\'nlve   gear  and   valve,  Test   of  the   Young.  .      229* 
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pipes     

safe   ends.    Electric 
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Volume  90 


January,  1916 


Attention  was  directed  at  length  in  last 

month's  issue  to  our  new  ndLtne— Railway 

Change  Mechanical  Engineer.     As  a  successor  to 

in  Name  the  American  Engineer,  and  the  Railway 

Age  Gazette,  Mechanical  Edition,  we  hope  it  will  find  a  warm 

place  in  your  hearts.     The  change  in  name  does  not  mean  that 

there  will  be  any  change  in  editorial  policy;  in  fact,  practically 

the  same  policies  will  be   followed  in  the  effort  to  develop  an 

even  bigger,  better  and  stronger  paper. 


1  F     'liht  '^^^  first  prize  of  $35  in  the  competition 

*^  on  "Lessons  to  be  Learned  From  Experi- 

Car  Competition      ^^^^^  ^^.j^j^   g^^^l  freight  Cars"  has  been 

Award  awarded    to    Millard    F.    Cox,    assistant 

superintendent  of  machinery,  Louisville  &  Nashville,  Louisville, 
Ky.  The  article  appears  elsewhere  in  this  issue,  as  does  also 
an  important  study  on  the  Hfe  of  steel  freight  cars  which  was 
presented  at  the  December  meeting  of  the  Railway  Club  of  Pitts- 
burgh, by  Samuel  Lynn,  master  car  builder  of  the  Pittsburgh  & 
Lake  Erie.  One  thing  which  is  made  clear  in  both  of  these 
articles  is  that  the  problem  of  repairing  and  maintaining  steel 
freight  cars  has  proved  to  be  not  nearly  as  serious  as  was  at 
first  anticipated.  This  was  forecast  several  years  ago  by  the 
American  Engineer,  and  was  later  demonstrated  by  studies 
of  steel  freight  car  maintenance  which  were  made  on  the  Balti- 
more &  Ohio  (May,  1907,  page  157),  Pittsburgh  &  Lake  Erie 
(January,  1908,  page  1)  and  Pennsylvania  Railroad  (March, 
1909,  page  81).  While  special  facilities  have  had  to  be  provided, 
they  have  proved  to  be  simple  and  comparatively  inexpensive. 
Nor  has  it  proved  a  difficult  task  to  train  the  men  for  this  special 
work. 


H  U  .      ,  The    practice    of    having    reported    to    the 

.^  ,  mechanical    department    defects    found    in 

jj  the  construction  and  design  of  the  rolUng 

.t  in  Equipment  stock,  no  matter  how  small  or  seemingly 
insignificant,  is  important.  Reports  from  the  men  in  the  field, 
such  as  inspectors  and  repairmen,  as  to  the  troubles  they  ex- 
perience with  the  equipment  under  their  care  and,  if  possible, 
suggestions  as  to  how  these  troubles  maj'  be  overcome,  should 
always  be  welcomed  by  the  designers  of  equipment.  It  may  be 
very  small  items,  such  as  bolts  or  rivets  that  continually  fail  be- 
cause they  are  not  large  enough,  or  it  may  be  a  more  important 
matter  of  the  frame  construction — all  should  be  considered  and, 
,  being  properh*  recorded,  will  be  of  material  assistance  to  the 
|!  designers  when  new  ecjuipment  is  to  be  built  or  general  repairs 
are  to  be  made.  The  recording  of  defects  should  not  necessarily 
be  restricted  to  the  repairmen  or  the  inspectors ;  the  employees 
all  over  the  line  should  be  in  a  position  materially  to  assist  in 
this  matter.  Roads  that  have  followed  this  practice  consistently 
have  been  able  to  so  improve  their  cars  and  locomotives  as  to 
greatly  reduce  failure,  maintenance  costs  and  loss  and  d^i^ge 
to  freight. 


Conservation         ^'^  '^'^  ^^^^   increase   in  price  of  high   speed 
steel,  since  the  supply  of  tungsten  has  been 
*  cut  off  from  Germany,  it  is  apparent  that 

Speed  Steel  anything  that  can  be  done  to  conserve  this 
product  will  be  very  much  worth  while.  If  the  war  continues 
much  longer  it  will  not  be  so  much  a  question  of  price,  but 
rather  whether  high  speed  steel  can  be  obtained  or  not.  Some 
roads  have  already  made  a  careful  study  of  the  situation  and 
find  that  by  welding  on  high  speed  steel  tips  to  lathe  tools  a 
considerable  saving  can  be  made.  In  one  instance  the  ends  of 
drills  have  been  slotted  out  and  a  piece  of  high,  speed  steel 
welded  in  by  the  electric  welding  process.  It  is  of  the  utmost 
importance  that  serious  consideration  be  given  the  use  and  dis- 
posal of  this  grade  of  steel.  Should  the  supply  become  ex- 
hausted it  is  evident  that  where  it  was  generally  used  the  speed 
of  the  machines  will  have  to  be  materially  reduced,  and  in  this 
wa}'  greatly  affect  the  operation  and  output  of  the  shop.  Those 
of  our  readers  who  have  devised  special  methods  for  using  or 
of  getting  more  service  out  of  their  high  speed  steel  could  per- 
form no  greater  service  to  their  fellow  railway  men  than  by 
publishing  the  methods  they  follow.  To  this  end  we  would  be 
very  glad  to  receive  for  publication  any  suggestions  regarding 
the  use  of  this  steel,  which  will  tend  toward  its  conservation. 


Pitting  of  While    the    pitting   of    locomotive    boiler 

T   K  tubes  and  shells  has  always  been  a  source 

of  trouble  on  a  number  of  roads  using  bad 
and  Shells  water,    some    roads   have    found    recently 

that  the  extent  to  which  the  pitting  takes  place  has  been  in- 
creasing. Many  mechanical  department  officers  look  on  this 
trouble  as  a  necessary  evil  and  make  the  best  of  it.  It  is,  how- 
ever, high  time  that  thorough  investigations  were  made  with 
a  view  of  finding  a  preventive  for  it.  Several  roads,  believing 
that  it  is  caused  by  electrolytic  action,  have  placed  zinc  plugs  in 
the  boiler  at  the  washout  plugs,  only  to  find  that  they  disappear 
in  a  day's  time.  On  one  road  ZZ  lb.  of  zinc  was  placed  in  the 
boiler  in  the  form  of  pigs,  and  it  was  entirety  eaten  aw^iy  in 
fifteen  days.  While  the  experiment  was  not  carried  on  for  a 
sufficient  length  of  time  to  ascertain  whether  the  pitting  de- 
creased, it  would  appear  that  electrolysis  had  considerable  to  do 
with  it. 

Careful  examination  of  various  boilers  indicates  that  the  pit- 
ting takes  place  at  points  of  the  poorest  circulation.  It  has  been 
noted  especially  at  the  bottom  of  the  shell  just  back  of  the  front 
tube  sheet.  On  the  tubes  the  pitting  seems  to  be  the  wqrst  on 
the  under  side.  That  circulation  has  a  good  deal  to  do  with  it  is 
evidenced  by  the  trouble  with  the  pre-heaters  in  the  Mallet  loco- 
motives. In  several  cases  these  have  had  to  be  removed  entirely, 
as  it  proved  too  expensive  to  maintain  the  shell  and  the  tubes 
because  of  pitting. 

Suggestions;  have  come  from  some  of  those  roads  on  which 
pitting  is  increasing  to  the  effect  that,  due  to  the  severe  treat- 
ment received  by  the  interior  of  the  boiler,  in  order  to  completely 
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rid  it  of  scale,  the  metal  becomes  more  exposed  to  the  ravages 
of  the  pittinu  agent  than  when  a  slight  amount  of  scale  is  al- 
lowed to  remain  on  the  shell  and  tubes.  Various  methods  for 
better  protecting  the  metal  have  been  advanced,  such  as  copper- 
plating  or  galvanizing  the  tubes  and  painting  both  the  shell  and 
the  tubes  with  a  graphite  paint,  but  the  results  so  far  have  not 
shown  that  any  of  these  methods  arc  entirely  practical. 

Several  roads  are  filling  the  pits  in  the  tubes  with  the  oxy- 
acetylene  welding  process  and  find  that  this  can  be  done  at  a 
profit,  the  tubes  being  placed  in  service  again.  Some  claim  that 
the  life  of  the  tulies  can  thus  be  doubled  and  a  material  saviui: 
made,  llowexer.  tliis  does  not  <jft'er  any  solution  to  the  dilliculty 
as  far  as  it  concerns  the  boiler  shell,  for  it  is  against  the  law 
to  do  such  welding  on  the  shell. 

It  would  ai)pcar  that  this  prolilem  is  a  subject  for  the  chemist 
to  analyze  carefully,  both  from  the  standpoint  of  the  water  used 
and  from  the  analysis  of  the  steel  or  iron  in  the  tubes  and  shells. 
We  shall  be  glad  to  hear  from  anyone  who  has  real  live 
information  on  this  subject. 


™.      ^    ^.  It  has  occurred  to  us  that  the  annoiuice- 

The  Engine  ^sm     c  .\      r>.  i 

ment  made  on  page  604  or  the  iJecemher, 

lerminai  ^g^-    ■^^^^^^  regarding  the  competition  on 

Competition  (ietting  Results  from  a  Big  Engine  Termi- 

nal, may  have  been  misleading.  It  is  not  intended  to  confine  the 
articles  to  i»ractices  in  e.x'Lemely  large  terminals  only;  what  is 
meant"  is  the  average  engine  house  at  the  average  hu.sy  division 
terminal  on  any  important  road.  Some  of  these  terminals  are 
better  equipped,  better  manned,  and  produce  better  results  than 
otlKM>.  Our  readers  want  to  hear  from  the  foremen  of  such 
enL:ine  houses  as  to  just  what  methods  they  have  pursued  in 
obtaining  results.  There  are,  however,  engine  house  foremen 
wh"  ba\e  to  contend  with  out-of-date  equipment  and  more  than 
ordinarily  curtailed  approi)riations,  and  yet  these  men  have  their 
terminals  so  organized  that  there  is  comparatively  little  friction 
and  locomotives  are  repaired  and  returned  to  service  in  a  mini- 
mum time.  There  are  many  practices  which  foremen  who  are 
so  situated  can  tell  about  to  the  advantage  of  others  all  o\er 
the  country.  Furthermore,  some  of  these  men,  because  of  the 
(lifficulties  with  which  they  have  to  contend,  have  developed  ad- 
vanced ideas  regartling  the  handling  of  an  up-to-date  terminal. 
We  will  give  a  prize  of  $3.^  for  the  best  article,  judged  from  a 
practical  stantlpoint,  on  the  subject  of  The  Handling  of  a  IJig 
Engine  Terminal,  which  is  received  on  or  before  February  1. 
1916.  Other  articles  which  may  be  accepted  for  publication  will 
be  paid  for  at  our  regular  space  rates. 


Iniector  '"  *''^'  annual  report  of  the  Chief  Inspec- 

„.  tor   of   Locomotive    Loilers   to   the   Inter- 

Steam  Pipe  .  »     /•  ,-  11 

state    C  ommerce    I  ommjssion,    which    ap- 

railures  pears  on  another  page,  attention  is  called 

to  the  fact  that  accidents  due  to  the  failure  of  injector  steam 
piping  have  increased  during  the  past  year.  These  failures 
usually  result  in  injury — sometimes  in  death — to  the  occupants 
of  the  cab.  .Many  of  them  occur  at  the  brazing  sleeve  due  to 
imperfect  brazing.  The  brazing  process  is  .strongly  intrenched 
because  of  its  apparently  successful  use  for  many  years,  but  it 
cannot  be  denied  that  the  fjuality  of  the  joint  produced  is  un- 
certain. Two  causes  for  this  are  mentioned  in  the  report,  and 
the  worst  phase  of  the  whole  matter  is  the  inal)ility  to  ascertain 
the  condition  of  the  joint  by  in>;pection.  A  remedy  for  these 
conditions  has  been  jiointed  out.  It  is  the  so-called  mechanical 
•joint  which  ma\-  not  '>uly  be  made  with  certainty,  but  may  readily 
."be  inspected  to  determine  its  exact  condition.  In  his  report,  Mr. 
^IcManamy  says  that  "as  it  is  being  adopted  by  many  carriers 
and  nianufacturers  as  standard,  we  have  refrained  from  recom- 
mending a  rule  requiring  its  use;  but  unless  a  reduction  in  acci- 
dents from  failure  of  steam  pipes  at  brazing  sleeve  can  otherwise 
be    brought    about,    some    action    in    this    direction    will    become 


necessary."  It  is  surprising  that  in  matters  of  this  kind  where 
personal  safety  is  so  obviously  at  stake,  and  where  it  may  be 
insured  at  a  comparatively  small  expense,  compulsion  should  be 
necessary  to  bring  about  the  desired  reduction  in  accidents.  To 
have  the  matter  clearly  pointed  out  should  be  all  that  is  necessary. 


4  ^ ^.^.  For  manv  vears  this  journal  has  consis- 

A  Competition  ,        ,"',,,.         r        j 

tently  advocated  the  adoption  or   modern 
for 

apprenticeship  methods  in  the  mechanical 

Apprentices  department.     The    fundamental  principles 

upon  which  such  a  system  should  be  based  were  enunciated  by 
•  ieorge  M.  Basford,  when  he  was  editor  of  the  American  Engi- 
neer, in  a  paper  which  he  presented  before  the  American  Raihvaj- 
Master  Mechanics'  Association  in  1905.  A  few  years  later  that 
association  adoi)ted  as  recommended  practice  a  code  of  prin- 
ciples to  govern  apprenticeship,  which  included  the  principles 
that  had  been  advocated  hy  Mr.  Basford.  Two  or  three  large 
■*A>tems  adopted  these  from  the  first  and  made  excellent  progress 
in  developing  strong  and  effective  apprentice  systems.  Others 
have  adopted  them  on  a  smaller  scale,  either  in  whole,  or  in 
part.  As  a  result  much  greater  opportunities  have  opened  up 
before  young  men  who  wished  to  enter  the  mechanical  depart- 
ment. 

A  few  months  ago  we  held  a  competition  on  "How  Can  I 
Help  Apprentice  Boys?"  Few  contests  have  excited  more  at- 
tention, or  drawn  forth  so  many  contributions.  What  we  should 
like  to  do  now  is  to  get  some  light  on  the  other  side  of  the 
question.  From  the  standpoint  of  the  apprentice  what  things 
that  have  been  done  for  him  have  proved  most  inspiring  and 
helpful?  How  have  modern  methods  or  improved  practices 
appealed  to  the  young  man?  What  can  be  done  to  make  the 
apprentice  course  of  greater  practical  value? 

We  should  like  to  receive  a  large  number  of  letters  on  this 
subject  from  apprentices,  or  graduate  apprentices  who  finished 
their  courses  after  January  1,  1915.  We  don't  expect  elaborate 
osays;  we  don't  care  particularly  as  to  whether  the  spelling 
and  grammar  are  correct.  We  want  the  ideas — the  rest  can*  be" 
easily  taken  care  of. 

For  the  best  letter  on  the  subject  from  a  practical  standpoint, 
which  is  not  more  than  500  words  in  length  and  which  is  re- 
ceived at  our  office  in  the  Woolworth  Building,  New  York,  on  or 
before  March  1,  1916,  we  will  give  a  prize  of  $15.  For  the 
second  l)est  article  we  will  give  $10.  Others  which  may  be 
accepted  for  publication  will  be  i)aid  for  at  our  regular  rates. 
Here  is  a  splendid  opportunity  to  convince  your  "superiors  that 
you  are  using  your  heads  in  sizing  up  the  opportunities  which 
are  before  you,  and  arc  thinking  of  future  advancement. 
\\  hile  you  may  be  at  the  bottom  of  the  tall  ladder  now,  your  com- 
ments; or  suggestioiis  may  be  the  means  of  stirring  up  some 
railroad  officers  to  give  more  attention  to  this  important  problem 
and  be  helpful  to  many  of  your  brothers  throughout  the  land. 

\\  hat  two  young  men  are  going  to  head  the  list  of  the  wide- 
awake, progressive  apprentices  who  are  capable  of  using  their 
heads,  and  really  have  some  ideas  about  training  and  develop- 
ing of  themselves  for  a  big  job?  What  road  or  what  apprentice 
school  will  be  honored  by  having  the  greatest  number  of  entries 
in  the  competition? 


c..o»«^.,»:^  The  greatest  incentive  for  the  workmen 

Systematic  .  ,      •     ,     .  r 

in    the    mechanical    departments    ot    our 

Promotion  •,  ^     ,  ^,  i        r  .i 

railways  to  leave  the  ranks  of  the  wage- 

oi  Men  earners  to  become   foremen  is  the  oppor- 

tunities they  believe  they  have  for  advancement.  In  many  cases 
they  make  a  sacrifice  in  the  matter  of  income  when  taking 
these  positions.  It  is  therefore  imperative  that  every  road  so 
conduct  its  mechanical  department  that  the  opportunities  of  the 
minor  officers  form  a  real  asset  to  their  position.  The  foreman 
or  any  other  officer  who  sees  but  little  ahead  of  him  cannot 
be  expected  to  have  a  whole-hearted  interest  in  his  work.     He 
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will  be  inefficient  and  the  men  .under  him  will  reflect  his  ineffi- 
ciency in  their  work.    Esprit  de  corps  will  he  lacking. 

There  are  several  roads  that  make  a  practice  of  promoting 
tl'.fcir  own  men  to  fiir\acancies  as  they  occur.  Other  roads  go 
outside  of  their  force*>.jfor  new  men  to  fill  these  vacancies.  A 
comparison  will  show  that  the  roads  following  the  former  prac- 
tice are  much  more  efficient.  Roads  following  the  latter  practice 
may  claim  that  they  have  not  men  competent  to  fill  the  vacant 
positions.  This  excuse  will  in  almost  every  case  show  their 
ignorance  and  lack  of  proper  organization.  Ignorance — because 
they  do  not  know  what  good  material  they  have.  Poor  organ- 
ization— because  they  have  not  been  training  their  rrien  to  fill  the 
\acancies.  Every  man  who  holds  any  kind  of  office  and  who 
desires  to  progress  should  be  constantly  training  an  understudy. 
The  department,  division  or  shop  that  will  carry  on  its  daily  rou- 
tine in  the  same  efticient  manner  with  the  boss  away  is  a  sign 
of  good  organization  and  an  indication  that  the  person  in  cliarge 
can  be  promoted  without  a  falling  off  in  the  efficiency  of  his 
department. 

Tiie  promotion  of  men  is  an  extremely  important  matter.  De- 
partments are  just  as  efficient  as  the  men  in  charge.  These  men 
sliould  be  chosen  with  utmost  care.  The  success  of  the  entire 
organization  is  dependent  on  them.  Some  roads  give  this  matter 
the  consideration  it  deserves.  In  the  mechanical  department  on 
one  road  in  particular  it  is  to  be  followed  in  a  most  scientific 
manner.  I'lans  are  being  completed  for  a  system  similar  to  that 
in  effect  on  the  Lake  Shore*  a  few  years  ago,  by  which  the  men 
axailable  for  promotion  are  to  be  reported  on  l)y  their  immediate 
superiors  periodically,  these  reports  going  to  the  superintendent 
of  ni(tti\e  power.  Ratings  on  some  20  items  are  to  be  made  in 
these  reports,  each  item  l)eing  a  characteristic  necessary  in  a 
man  who  is  to  have  responsible  charge  of  men  and  important 
work.  This  provides  an  excellent  record  of  the  available  material, 
insures  the  choosing  of  the  best  men  and  has  a  moral  effect  on 
the  nun  themselves  that  is  sure  to  show  in  the  net  results  of  out- 
put and  efticiency.  An  organization  thus  built  up  will  prosper  and 
will  iia\^'  the  strongest  support  of  its  subordinates. 


Electrification     and  "^'^^  '^'^'''^  ^^  ^'^^  Chicago  Association  of 
,        ,        C  ommerce  Committee  of  Investigation  on 
*  Smoke  Abatement   and   Electrification   of 

in  Chicago  Railway  Terminals  in  Chicago  brings  the 

discussion  of  the  locomotive  smoke  nuisance  in  that  city  down 
to  a  scientific  basis,  and  shows,  as  was  expected,  that  the  air 
pollution  and  discomfiture  from  locomotive  smoke  is  of  much 
less  magnitude  than  popular  sentiment  has  tried  to  make  it. 
The  report,  part^  of  which  are  abstracted  elsewhere  in  this 
issue,  is  of  a  most  thorough,  scientific  and  painstaking  nature. 
It  shows  that  by  an  expenditure  of  some  $275,000,000  the  total 
smoke  in  the  citj  of  Chicago  will  be  reduced  by  only  five  per  cent 
net.  Of  all  the  smoke  producing  services  investigated  steam  loco- 
motives produce  22.06  per  cent  of  the  visible  smoke  in  Chicago, 
ranking  third  among  these  services ;  and,  further,  inasmuch  as  it 
would  be  impractical  to  produce  electrical  energy  for  the  opera- 
tion of  electric  trains  in  Chicago  from  hydro-electric  plants, 
steam  plants  would  have  to  be  installed,  which  would  reduce  the 
ultimate  saving  in  smoke  from  locomotives  to  about  five  per 
cent.  It  is  further  shown  that  the  electrification  of  the  terminals 
of  Chicago  would  be  the  largest  undertaking  of  electrification 
in  the  world,  and  when  accomplished  Chicago  would  have  a  total 
electrified  mileage  greater  than  the  present  electrified  mileage  in 
the  world. 

\\  hile  the  committee  believed  that  the  electrification  of  the  Chi- 
^ai;o  terminals  was  technically  practical,  it  stated  that  from  a 
financial  standpoint  it  was  impractical.  The  heavy  expenditure 
required  for  electrification,  together  with  the  expenditure  already 
required  by  city  ordinances  for  track  elevation,  would  place  a 
hurden  on  the  railways  entering  Chicago  of  $5,000  per  mile  of 

See  American   Engineer  &   Railroad  Journal,   December,   1908,  page   453. 


line  owned  by  these  railways.  Inasmuch  as  the  laws  would  not 
permit  the  city  of  Chicago  to  participate  in  such  an  expenditure, 
it  would  have  to  be  borne  by  the  commerce  of  these  railways, 
which  if  prorated  over  their  entire  mileage,  would  place  a  severe 
burden  on  many  people  not  Ijenefiting  by  the  expenditure,  and  if 
this  burden  were  placed  on  the  traffic  in  Chicago  the  results 
would  be  disastrous  to  the  city. 

Regarding  the  production  of  smoke  by  the  locomotives  in  the 
city  of  Chicago,  the  committee  called  particular  attention  to  the 
work  the  railroads  have  been  doing  to  reduce  this  to  a  minimum, 
and  the  excellent  results  that  have  been  obtained.  It  also  in- 
cluded in  its  report  the  results  of  several  tests  made  to  deter- 
mine the  amount  of  smoke,  the  solids  and  the  gases  emitted  from 
the  locomotives.  Special  tests  v.ere  conducted  at  the  .\ltoona 
testing  plant  of  the  Pennsylvania  Railroad  and  on  locomotives 
in  yard  and  freight  service  in  the  district  of  Chicago,  to  deter- 
mine the  amount  of  solids  emitted  from  the  stacks  at  various 
rates  of  combustion.  A  thorough  investigation  was  also  oiade  at 
the  Altoona  testing  plant  of  the  benefits  to  be  derived  from  the 
use  of  the  brick  arch  in  locomotives,  both  from  a  fuel  and  smoke 
l)roduction  standpoint.  At  the  sanie  time  comparative  tests  were 
made  with  experienced  and  inexperienced  firemen,  with  the  same 
object  in  view.  In  lioth  sets  of  tests  coal  from  the  various  parts 
of  Illinois  and  Indiana  was  used.  Comparisons  were  also  made 
between  Pocahontas  and  bituminous  coal,  as  regards  the  emission 
of  solids  from  the  locomotive  stacks,  and  an  investigation  was 
niiide  of  the  distribution  of  the  solids  and  dust  emitted  from  the 
locomotives  along  the  right-of-waj-.  The  results  of  all  these 
tests  have  been  included  in  the  abstract  in  this  issue,  and  the 
methods  of  procedure  are  mentioned  in  a  general  way. 
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Tool  Foremen's  Proceedings.  Edited  by  Owen  T).  Kinsey,  .Secretary.  141 
pages.  64  illustrations.  6  in.  by  '>'.'S  in.  Bound  in  paper.  PubHshed 
by  the  association,  Owen  D.  Kinsey,  secretary,  12323  Princrton  avenue, 
Chicago,   111.  i    .        I 

This  book  is  the  report  of  the  seventh  annual  convention  of  the 
American  Railway  Tool  Foremen's  Association,  which  was  held 
in  Chicago  on  July  19,  20  and  21.  It  contains  a  paper  by  B.  W. 
Benedict,  of  the  University  of  Illinois,  on  "Getting  the  Most 
Out  of  Tools;"  a  discussion  on  special  jigs  and  devices,  which  is 
thoroughly  illustrated;  a  discussion  on  the  subject  of  safety  first; 
the  maintenance  of  pneumatic  tools ;  grinding  machine  tools ; 
distribution  of  machine  tools;  and  a  report  of  the  Committee  on 
the  Standardization  of  Locomotive  Frame  Reamers.  This  sub- 
ject has  been  carefully  studied  by  the  members  of  the  associa- 
tion, and  their  recommendations  represent  standards  that  could 
be  satisfactorily  used  to  the  advantage  of  both  the  railroads 
and  the  manufacturers.  .    - 

Mechanical  Drauing.  By  James  D.  Phillips,  professor  of  drawing,  and 
Herbert  D.  Orth,  instructor  in  drawing  at  the  University  of  Wisconsin, 
Madison,  Wis.  283  pages.  295  illustrations.  6  in.  by  9  in.  Bound 
in  cloth.  Published  by  Scott,  Foresman  &  Co.,  Chicago,  111.  Price  $1.75. 

This  book  is  for  use  in  teaching  mechanical  drawing  at 
universities,  and  has  been  arranged  to  give  the  student  an 
appreciation  of  the  best  commercial  drafting  room  piractice  while 
making  complete,  accurate  and  well-finished  drawings  of  indus- 
trial projects.  The  book  is  written  for  students  who  may  not 
have  had  previous  experience  in  drawing.  Each  element  in 
drawing  is  treated  separately  before  the  elements  are  combined. 
The  general  divisions  are  introduced  in  the  order  in  which 
they  would  naturalK'  occur  in  commercial  drafting  rooms,  as 
follows :  Prospective  sketching,  orthographic  sketching,  pencil" 
mechanical  drawing,  tracing  and  blue  printing.  The  problems 
in  the  book  have  been  carefully  chosen  to  illustrate  principles 
of  representations,  dimensioning,  etc.,  and  are  arranged  in  ac- 
cordance with  the  principle  that  the  more  advanced  the  posi- 
tion of  the  problem  in  the  course  the  more  difficult  its  solution 
from  the  standpoint  of  both  the  theor}'  and  the  technique. 


Two  Powerful  4-6-2  Locomotives 


One  Class  Burns  Anthracite,  the  Other  Bituminous 
Coal;  Tractive   Effprt  of  Each  Exceeds  47,000  Lb. 


Two  orders   of   exceptionally   powerful    Pacific   type   locomo- 
tives have  recently  been  placed  in  service,  one  of  five  locomo- 
tives   for   the  Delaware,   Lackawanna   &   Western,   built   by    the 
\.   American  Locomotive  Company ;  the  ^ther  an  order  of  two  loco- 


THE  LACKAWA>,'XA  LOCOMOTIVES 

The  new  Lackawanna  locomotives  are  in  service  between 
Scranton  and  Hoboken.  This  division  crosses  the  Pocono  Moun- 
tains and  has  a  constant  ruling:  prade  between  Stroudsburg  and 
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COMPARISON  OF  RECENT  PACIFIC 

D.  L.  &  W.       R.  F.  &  P. 

Builder A.  E.  Co.  Baldwin 

Cylinders,  dia.  and  stroki,  in.......         27x28  2Ux28 

Driving  wht-els,  dia.  irt "3  08 

Boiler  pressure,  lb.  [x-r  sq.  in 200  200 

Heating  surface,  evaporatinK,  s<|.  ft.           'S,^iiM  4,205 

Heating  surface,  superheater,  sq.  ft.               760  975 

Grate  area,  sq.  ft 91.3  6fi.7 

Weight  on  drivers,  lb 197,300  188,000* 

Weight,  total  engine,  lb 30,-),.J00  293,000* 

Tractive  effort,  lb 47,500  47,400 

♦Weights  estimated. 


•PE  LOCOMOTIVES 

EXERTING 

HIGH  TRACTIVE  EFFORT 

C.  &  O. 

C.C.  &  0. 

C.  &  0. 

B.  &  0. 

D,  L,  &  W. 

Erie 

C.  B.  &  Q. 

Penn 

.  L.  Co, 

Baldwin 

Baldwin 

Baldwin 

Lima 

Baldwin 

Baldwin 

Penr 

27x28 

25x30 

27x28 

24x32 

25x28 

25x28 

27x28 

27x2S 

09 

69 

73 

74 

69 

69 

74 

85 

185 

200 

185 

205 

200 

200 

180 

204 

4,478.8 

3,982 

3,786 

3,936 

3,960 

3,966 

3,364 

4035.9 

991 

955 

879 

833 

740 

879 

751 

1153.0 

80.3 

53.8 

59.6 

70 

69 

58 

58.7 

70 

191,000 

176,900 

179,900 

166,200* 

184,600 

184,300 

169,700 

200,000 

312,000 

280,300 

282,000 

263,800* 

297,600 

281,600 

266,400 

305,000 

40,000 

40.000 

44,000 

43,400 

43,200 

43,200 

42,200 

41,845 

4= 
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motives  for  the  Richmond,  Fredericksburg  &  Potomac,  built  by 
the  Baldwin  Locomotive  \\  orks.  The  Lackawanna  engines  have 
a  tractive  effort  of  47,500  lb.,  which  is  the  highest  on  record 


Pocono  Summit  of  7S  ft.  per  mile  for  a  distance  of  16  miles, 
Avith  curves  of  five  and  six  degrees.  About  three  years  ago 
seven  Pacific  type  locomotives*  were  built  by  the  American  Loco- 


Heavy   Pacific  Type   Locomotive  for  the   Lackawanna 


for  a  Pacific  type  locomotive.  The  Richmond,  Fredericksburg 
&  Potomac  locomotives  are  but  slightly  less  powerful,  having  a 
tractive  effort  of  47,400  lb.  A  comparison  of  the  principal 
dimensions   of   both    classes   with    those  of    several    other   large 


motive  Company,  to  replace  a  class  of  heavy  10-wheel  locomotives 
than  handling  the  through  passenger  service.  They  were  de- 
signed to  handle  a  460-ton  train  over  this  grade  at  a  sustained 
speed  of  30  miles  an  hour  and  have  handled  trains  of  eight  cars 
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Richmond,    Fredericksburg    &    Potomac    Pacific    Type    Locomotive 


Pacific    type    locomotives    exerting    a    tractive    effort    of    about 
42,000  lb.  or  over,  is  given  in  the  table. 

*  For  .-I  complete  description  see  the  American  Engineer  for  August,  1912, 
pagre    391. 


weighing  530  tons  at  that  speed.  The  new  engines  are  haulin,' 
trains  of  nine  steel  cars,  weighing  600  tons,  under  the  above 
conditions.  On  other  trains  they  are  handling  from  one  to  two 
extra  cars   on   schedule  time  on   the   grades,   and  have   made   it 
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T\\ o  Powerful  4-6-2  Locomotives 


One  (llass  Burns  Anthracite,  the  Other  Bituminous 
Coal;   Tractive    Kflfort   of  Kach   Kxceeds  47,000  Lb. 


\*  ■ 


Two  «»r<.Urs  ol\  cxctt)tioii;iII\  iPi>u».Tt'ul  r.iiitic  1>ih'  loroiiio- 
ti\«."«  li;i\e  rtctntlv  liccn  plait<l  ni  ^ct\  ici'.  one  ot  five  l<>o<jtm)- 
tivt'x  l<^r  tin- 'rulauan.  I.;iik:i\\  :iiiii;i  v^  W » -trin,  Iniilt  I'V  tlu 
American  Locomotive  Company ;  (he  ptlicr  an  order  oi  two  loco- 


.  '  IHK    L  \t  KAU  AN  NA   l.OCO.MoTlVI  >  ..■"■• 

TIiC  new  Lacka>vanna  li)Coni<>ti\es  arc  in  service  lictween 
Scranton  an<l  lioboken.  This  division  crosses  tlic  I'ocono  Moun- 
tains and  has  a  constant  niHiiir  cra<lc  hctweiii  Stroudshur;^  and 
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70 
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motives  for  tin  KicIiinniKl,  lmlerKk«.liur;;  Cv:  rotomac,  huih  hy  I'ocotio  Summit  ol  "S  ft.  per  mile  for  a  distance  of  Id  mile- 
the  Baldwin  l.oeoimaix »  Works.  The  l.aikawanna  eni^ines  havi  uitii  cnrves  ol  five  and  si.K  decrees.  Ahont  llir«e  years  apo 
a   tt^active   etYort   of   47..^<KI   11.  ,    uiiivh    i>   the   liii^he^t    on    record       seven  I'.ncitic  type  locomotives"  were  huilt  hy  the  American  Loco- 


Henvy    Pacific   Type    Locomotive   for   the    L^ckawnnna 


for  a   Pacific   t>pi    loc..muti\e.     The   kKhnu.nd.   l-rederickshuri;  motive  (  tmipany.  to  replace  a  class  of  heavy  lO-wheel  locomotives 

&  Potomac  locomotives  are  i>ut  sliuhtly  less  powerfid,  havinir  a  than  handling   the   thronj^rh   passenger   service.     They   were  de 

tractive    effort    of  '47.4(X)    Ih       .\    comparison    of    the    principal  sij:ned  to  handle  a  460-ton  train  over  this  prade  at  a  sustaine<! 

.dimensions    of    hotl,)    chisse-    with    tlio-e   of    several    other    lan:i-  speed  of  30  mile>^  an  hour  and  have  handled  trains  of  eitzht  car 


Richmond.    Fredericksburg    &.    Potomac    Pacific    Type    Locomotive 


Paeific    fytH'    locomotives    exertin,:    a    tractive    elTort    of    about        \v<.iuhin:.4  53<>  tons  .it  that  speed.     The  new  enuine-"  are  haulin  : 


42.(lfXt  li».  or  over,  is  given  in  the  tahlc. 


*.  Fi-.r  ^  t"'f?!1.t«ir  ilis..rii'tf..ti  ".i-f  the  Anurkan  Erginvrr  for  August,  1'>1J, 
paffe   391. 


trains  of  nine   steel   cars,   weiphins  600  tons.    un<ler   the  ahov 
conditions.    On  other  trains  they  are  handliuL;  from  one  to  tw  ' 
extra  cars  on   schedule  time  on  the  crades,  and  have  made   it 
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possible  to  dispense  with  all  helpers  on  the  mountain  district 
on  trains  of  10  cars  or  less. 

The  new  locomotives  have  a  total  weight,  engine  and  tender, 
of  471,300  lb.,  while  the  Pacifies  of  the  older  class  have  a  total 
weight,  engine  and  tender,  of  449.800  lb.  and  a  tractive  effort  of 
40,800  lb.  With  an  increase  in  weight  of  4.8  per  cent,  an  increase 
in  tractive  effort  of  16.4  per  cent  has  been  obtained. 

The  boiler  of  the  Lackawanna  Pacific  type  has  an  outside 
diameter  of  79^  in.  at  the  first  course,  while  the  diameter 
of    the    largest    course    is   88'  j    in.      Baffle   plates    are    installed 


The  engines  are  equipped  with  the  W'oodard  outside  con- 
nected throttle*.  The  throttle  rod  passes  Over  the  outside  of 
the  boiler  jacket  and  in  through  the  front  of  the  cab.  The  throt- 
tle lever  is  arranged  to  provide  a  differential  leverage.  The 
leverage  is  greatest  and  the  movement  of  the  end  of  the  lever 
is  largest  for  a  given  motion  of  the  throttle  rod,  when  the  throt- 
tle is  closed.  After  the  throttle  valve  is  unseated  the  leverage 
increases,  with  a  corresponding  decrease  in  the  travel  of  the  lever 
handle  for  a  given  lift  of  the  valve.  In  this  way  the  travel  of 
the  lever  handle  in  the  cab  may  be  kept  within  workable  limits 


« 


r^^4. 


,M. 
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along  both  sides  of  the  dome  opening  to  prevent  water  from 
washing  into  the  dome  when  roimdinji  curves.  .All  longitudinal 
seams  are  quintuple  riveted.  Four  of  the  engines  have  a  total 
evaporating  heating  surface  of  3.680  sq.  ft.,  while  the  other, 
which  is  provided  with  a  Riegel  boiler,  has  a  total  of  3,935  sq.  ft. 
of  evaporating  heating  surface. 

The  firebox  is  of  the  W'ootten  type,  for  burning  anthracite 
coal,  and  has  a  grate  area  of  91.3  sq.  ft.  The  general  design  is 
the  same  on  all  five  engines,  the  Riegel  firebo.x  differing  only  in 
the  application  of  a  set  of  2]/2-'m.  water  tubes  connecting  each 
side  water-leg  with  the  crown.  There  are  38  of  these  tubes 
on  each  side,  with  a  total  heating  surface  of  260  sq.  ft.,  which, 


Cross  Sections  of  the   t  ackawanna    Boiler  Showing   Tube   Arrange- 
ment 

after  deducting  for  the  holes  in  the  crown  and  side  sheets,  gives 
a  net  increase  in  heating  surface  of  255  sq.  ft.  Each  firebox 
includes  a  combustion   chamber  44  in.   long. 


and   a    starting  pull   obtained   sufficient   to   easily  lift  the   valve. 

All  driving  axles  and  main  crank  pins  are  of  Cambria  Coffin 
process  steel  with  3-in.  holes  bored  the  entire  length  after  the 
completion  of  the  Coffin  process.  The  frames  are  of  vanadium 
steel. 

The  special  equipment  includes  Manchester-Riegcl  by-pass 
drifting  valves,   Walschaert  direct-drive   gear   having  the  com- 


Ikfa'rt  0^  Quorif^nf 

Teefh. 


Differential    Throttle    Lever   on    the    D.    L.    &.    W.    Locomotives 

bination  link  attached  to  the  wrist  pin,  Schmidt  superheater, 
Security  brick  arch,  Ragonet  power  reverse  gear,  Foulder  solid 
back  end  main  rod,  Woodard  inverted  link,  constant  resistance 
engine  truck.  Cole  long  main  driving-box,  self-centering  valve 
stepi  guides  and  radial  buffer. 

THE  R.,   F.    &   p.    LOCO.MOTIVES 

The  Richmond,  Fredericksburg  &  Potomac  is  a  double-track 
line  connecting  the  cities  of  Washington,  D.  C,  and  Richmond, 
Va.     The  distance   is    116  miles,   and   besides   local   traffic,   the 

*This   device   is   described   on   page   48   of   this   issue. 
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road  handles  all  the  through  northern  connections  of  the  Sea- 
board Air  Line  and  the  Atlantic  Coast  Line.  These  trains, 
especially  during  the  winter  tourist  season,  are  frequently  very 
heavy,  and  are  hauled  at  an  average  speed,  including  from  two 
to  six  stops,  of  36  to  42  miles  an  hour.  Including  the  new 
engines,  four  classes  of  Pacific  type  locomotives  have  been 
built  for  this  service  by  the  Baldwin  Locomotive  Works.  Com- 
pared with  the  first  of  these,  which  were  built  in  1904,  the  new 
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230.  Z'4  Tubes    AO.SfFrues 
20' 6' Long 


Cross  Sections  of  the  R.,  F.  &  P.   Boiler 

locomotives   show  an   increase  in  the  tractive  effort   of  82  per 
cent. 

The  boiler  is  of  the  extended  wagon-top  type,  measuring  80 
in.  in  outside  diameter  at  the  first  ring  and  89  in.  at  the  dome 
ring.  It  is  fitted  with  a  one-piece  pressed  steel  dome,  measuring 
33  in.  in  diameter  by  13  in.  in  height.  The  longitudinal  seams 
are  welded  at  the  ends  and  have  a  strength  equal  to  90  per  cent 


The  steam  distribution  is  controlled  by  "Jack  Wilson"  piston 
valves,  14  in.  in  diameter,  driven  by  the  Baker  valve  gear, 
and  the  engines  are  equipped  with  the  Lewis  power  reverse 
gear,  furnished  by  the  Compensating  Specialties  Company,  Rich- 
mond, Va.     Graphite  lubricators  are  applied  to  the  steam  chests. 

Special  material  is  used  quite  extensively  in  the  construction 
of  these  locomotives.  The  driving  and  engine  truck  axles  are 
of  heat-treated  steel.  Nikrome  steel  is  used  for  the  main  and 
side  rods,  the  crank  pins  and  the  cross-head  pins,  and  Hunt- 
Spiller  metal  for  the  cylinder  and  steam  chest  bushings,  as  well 
as  the  piston  and  valve  packing  rings. 

The  main  frames  are  of  vanadium  steel,  5  in.  wide,  each  being 
cast  in  one  piece  with  a  single  front  rail,  and  are  spaced  trans- 
versely 42  in.  between  centers.  The  rear  frames  were  fur- 
nished by  the  Commonwealth  Steel  Company,  and  are  cast  in 
one  piece  with  the  back  foot-plate,  trailing  truck  pedestals, 
radius-bar  cross-tie  and  other  projections  and  braces.  This 
constitutes  an  elaborate  casing,  with  an  over-all  length  of  15  ft. 
454  in-  It  has  a  slab  fit  in  a  recess  formed  in  the  main  frames, 
and  is  secured  to  the  latter  on  each  side  by  13  horizontal  bolts, 
each  I14  in.  in  diameter.  Throughout  the  greater  part  of  its 
length  on  each  side  this  casting  has  a  Z-section  with  walls  12 
in.  deep  and  1^  in.  thick.  A  transverse  brace  is  placed  over 
the  rear  truck  pedestals.  The  holes  for  the  trailer  truck  radius- 
bar  pin,  equalizing  beam  pins,  etc.,  are  bushed. 

The  main  frames  are  braced  transversely  by  the  guide  yoke, 
valve  motion  bearer  and  waist-sheet  cross-tie,  the  latter  being 
a  broad  casting  placed  between  the  main  and  rear  pairs  of 
driving-wheels.  The  front  and  main  driving  pedestals  are'  also 
transversely  braced,  the  brace  at  the  front  pedestal  being  used 
as  a  fulcrum  for  the  driving-brake  shaft. 

The  rear  truck  is  of  the  Rushton  type,  with  inside  journals. 
In  this  design  the  truck  swing  links  are  pinned  to  a  pair  of 
yokes  which  constitute  part  of  the  equaHzation  system,  the  yokes 
being  prevented  from  moving  laterally  by  the  truck  pedestals. 
The  pedestals  on  each  side  are  fitted  with  renewable  wearing 
plates  3/16  in.  thick.  There  is  no  cross-connection  in  the  driv- 
ing equalization  system,  as  the  driving  and  truck  journals  are 
in    line    and    the    equalizers    between    the    rear    drivers    and 


Boiler  of  the   Richmond,   Fredericksburg   &   Potomac   Locomotive 


of  the  solid  plate.  A  complete  installation  of  flexible  stay  bolts 
is  used,  and  the  front  end  of  the  firebox  crown  is  supported  by 
three  rows  of  Baldwin  expansion  stays.  The  firebox  is  carried 
on  expansion  plates  at  the  front  and  back,  and  the  boiler  barrel 
is  supported  by  waist  sheets  at  three  intermediate  points.  A 
Security  sectional  arch,  a  40-element  Schmidt  superheater  and  a 
Chambers  throttle  valve  are  included  in  the  boiler  equipment. 


the  trailer  are  connected  directly  with  the  spring  hangers. 
The  arrangement  of  the  running-boards  and  hand-rails  is  sug- 
gestive of  the  practice  followed  in  certain  parts  of  Continental 
Europe.  The  hand  rails  are  placed  outside  the  running- 
boards,  the  total  width  over  the  latter  being  10  ft.  3  in., 
and  a  flight  of  steps  leads  from  the  running-boards  to 
the  front  bumper. 
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This  arrangement  adds  materially  to  the  convenience  and  safety 
of  the  engine  crew. 
The  principal   data   and   dimensions   of   both   engines   are   as 

follows : 

General  Data 

D.,  L.  &  W.  R.,  F.  &  P. 

(^age 4  ft.  8 J4  in.  4  ft.  Syi  in. 

gg^^-ice    Passenger  Passenger 

Yxxc\  Anthracite  coal     Bituminous  coal 


Tractive  effort    47,500  lb. 

Weight  in  working  order 305,500  lb. 

Weight  on  drivers    197,300  lb. 

Weight  on   leading  truck    52,200  lb. 

Weight  on  trailing  truck 56,000  lb. 

Weight  of  engine  and  tender  in  working  order. 471,300  lb. 


47,400  lb. 
293.000  lb. 
188,000  lb. 

53,000  lb. 

42,000  lb. 
472,000  lb. 


Exhaust  clearance    . . . . .  •>  .'••♦i •  .3/16  in. 

Lead  in   full   gear 9/16  in. 

Wheels 

Driving,  diameter  over  tires 73  in.  68  in. 

Driving  journals,  main,  diameter  and  length, 

IIJ^  in.  by  21  in.     liyi  in.  by  13  in. 

Driving  journals,  others,  diameter  and  length, 

lOJ^  in.  by  16  in.     llj^  in.  by  13  in. 

Engine  truck  wheels,  diameter   33  in.  33  m. 

Engine  truck,  journals 6J4  in.  by  12  in.  6  in.  by  10  in. 

Trailing  truck   wheels,   diameter    50  in.  42  in. 

Trailing  truck,  journals 9  in.  by  15  in.  8 J4  in.  by  14  in. 

Boiler 

Style    Extended  wagon  top  Wagon   top 

Working  pressure  200  lb.  per  sq.  in.     200  lb.  per  sq.  in. 


"i 


^I 

3'         -^ 

tii 

4' 


Cast  Steel  Rear  Frame  Unit,  R.,  F.  &.  P.  Locomotives 


Wheelbase,  driving 13  ft 

Wheelbase,   total    34  ft.  5  ia 

Wheelhase,  engine  and  tender   67  ft.  1  in. 

Ratios 

Weight  on  drivers  -f-  tractive  effott 4.15 

Total   weight  -f-  tractive  effort 6.43 

Tractive  effort    X   diam.   drivers  -H   equivalent  heating 
surface*    719.4 

Equivalent  heating  surface*  H-  grate  area 52.8 

Firebox  heating  surface  -^  equivalent  heating  surface*, 
per   cent 7.7 

Weight  of  drivers  -v-  equivalent  heating  surface* 40.9 

Total   weight   -~   equivalent  heating  surface* 63.4 

Volume,  both  cylinders   18.6  cu.  ft. 

Equivalent  heating  surface*  -H  vol.  cylinders 259.8 

Grate  area  -'-  vol.  cylinders. : 4.9 

Cylinders 

Kind  Simple 

Diameter  and  stroke 27  in.  by  28  in. 

Valves 
Kind    Piston 

Diameter • 14  in. 

Greatest  travel    Cyi  in. 

.Steam  lap  1 !«  in. 


26  in. 


13  ft. 
34  ft.  1  in. 
72  ft.  4  in. 

3.96 
6.18 

569. 
85.0 

4.1 

33.2 

51.7 

17.2  cu.  ft. 

329.4 

3.9 

Simple 
by  28  in. 


Outside  diameter,  of  first  ring 79  VS 

Firebox,  length  and  width 126^^  in.  by  104J4 

Firebox    plates,   thickness;    crown    and    sides,    yi    in.; 

tube,    9/16    in.;    back H 

Firebox,  water  space,  .front,  5  in.;  sides,  5  in.;  back,  4 

Tubes,  number  and  outside  diameter 272 — 2 

Flues,  number  and  outside  diameter 38,  5H 

Tubes  and  flues,   length    17 

Heating  surface,  tubes  and  flues 3,311  sq. 

Heating  surface,  firebox,   including  arch  tubes.  .369  sq. 

Heating  surface,  total  3,680  sq. 

Superheater   heating  surface 760  sq. 

Equivalent  heating  surface* 4,820  sq. 

Grate  area •   91.3  sq. 


in.  80  in. 

in.  114^  by  84^  in. 

in.  }iia.;  14  in. 

in.; in. ;  4  Vz  in. ; 4 ^  in. 


in. 

230—2^  in. 

in. 

40— 5  54  in. 

ft. 

20  ft.  6  in. 

ft. 

3,942  sq.  ft. 

ft. 

263  sq.  ft. 

ft. 

4,205  sq.  ft. 

ft. 

975  sq.  ft. 

ft. 

S,667.5  sq.  ft. 

ft. 

66.7  sq.  ft. 

"Jack 


Wilson" 

Piston 

14  in. 


Tender 

Tank Water  bottom 

Frame     Channel 

Weight   165,800  lb. 

Wheels,  diameter 36  in. 

Journals,   diameter  and  length 6   in.   by   11   in. 

Water    capacity     9,000  gal. 

Coal  capacity   10  tons 


179,000  1b. 

33  in. 

6  in.  by  11  in. 

10,000  gal. 

IS  tons 


*Equivalent   heating   surface    =    total    evaporative   heating   surface    +    1.5 
times   the   superheating   surface. 
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FAILURE  OF  FUSIBLE  TIN  BOILER  PLUGS 

An  investigation  into  the  failure  and  deterioration  of  fusible 
tin  ixMler  plugs  in  service  has  recently  been  conducted  by  G.  K. 
Burgess,  physicist,  and  P.  D.  !Mercia,  assistant  physicist,  of  the 
United  States  Bureau  of  Standards.  In  some  cases  such  plugs 
have  failed  to  melt  and  so  give  warning  of  dangerous  boiler 
conditions,  and  investigation  has  shown  that  the  tin  filling  in 
these  cases  had  become  oxidized,  the  tin  oxide  having  a  melting 
point  above  2.900  deg.  F. 

One  pronounced  and  dangerous  type  of  deterioration  is  the 
oxidation  of  the  tin  along  the  grain  boundaries,  by  which  is 
formed  a  network  of  oxide  throughout  the  tin.  The  plugs 
showing  deterioration  of  this  type  all  came  from  the  same 
manufacturer  and  contained  zinc  in  amounts  varying  from  0.3 
per  cent  to  4.0  per  cent.  It  was  shown  that  this  type  of  oxida- 
tion is  due  to  the  presence  of  the  zinc.  The  latter  metal  is  not 
soluble  in  the  solid  state  in  tin,  and  when  a  tin  with  small 
amounts  of  zinc  is  heated  as  in  a  boiler  to  about  340.  deg.  F.  the 
zinc  coalesces  as  a  network  enveloping  the  tin  crystal?;  or  grains. 
The  boiler  water,  particularly  if  it  contains  alkali,  will  attack 
the  zinc,  eating  its  way  into  the  alloy  along  the  zinc  network, 
and    finally   form   the   oxide   network   described. 

Lead  and  zinc  are  found  to  be  the  principal  impurities  in  tin 
plug  fillings,  and  since  all  failed  plugs  contained  these  or  other 
impurities  the  conclusion  is  reached  that  if  these  impurities  are 
eliminated  by  strict  specifications  and  inspection,  which  will  allow 
only  admittedly  superior  qualities  of  tin,  the  danger  of  failures 
of  these  plugs  will  no  longer  exist. 


SUGGESTIONS   FOR  TEAM  WORK   IN  SAVING 

COAL* 

( 

Engineers. — The  engineer  can  burn  coal,  and  burn  lots  of  it. 
I  would  ask  him  to  pay  strict  attention  to  his  fire  in  order  to  keep 
it  bright  all  over  the  fire  box,  thus  keeping  the  arch  hot  and  keep- 
ing the  flues  from  leaking ;  to  work  his  engine  as  economically  as 
he  can.  If  you  see  that  the  fireman  is  getting  tired,  get  down  and 
shake  the  grates,  knock  over  any  banks  and  brighten  up  the  fire 
to  help  get  her  hot,  and  if  you  can,  dump  the  ash  pan.  And  do 
not  let  the  tank  run  over;  just  take  enough  to  fill  it  properly. 
Get  up  on  the  tank  and  shovel  over  some  to  help  get  it  in.  I 
do  this  almost  every  trip.  Try  to  get  away  from  the  water  plugs 
as  soon  as  the  fireman  is  through  taking  water.  To  have  the  fire 
ready  for  the  quick  movement  of  a  train  means  the  saving  of 
fuel.  Drop  down  every  time  you  stop  and  see  that  your  sand 
pipes  are  open  and  working  and  you  will  save  many  a  shovel  of 
coal  on  a  hard  pull.  Get  your  engine  into  the  yard  and  on  the 
ash-pit  as  soon  as  you  can,  thus  shortening  the  hours  and  saving 
coal. 

Fireincii. —  I  don't  want  to  ask  the  firemen  to  do  too  much, 
but  I  know  they  can  save  coal  if  they  try.  First  of  all,  keep 
your  decks  clean,  as  the  coal  falls  through  to  the  ground  and 
many  a  shovel  fid  is  lost.  Keep  the  coal  back  from  the  corners 
of  the  tank  as  much  as  you  can.  Fire  the  engine  with  as  bright 
a  fire  as  it  will  stand;  fire  light  and  often;  keep  the  fire  shook 
down,  as  an  engine  will  not  steam  with  combustion  from  the  fire 
door.  Watch  the  water  in  the  boiler  when  the  engineer  is  away. 
Don't  let  the  engine  pop — put  in  more  water  to  help  you  get  your 
fire  up  when  the  engine  starts.  Keep  a  bright  fire  up  under  the 
arch  or  under  the  flue  sheet,  for  this  keeps  the  flues  from  leaking 
and  will  save  lots  of  coal. 

Brake mcti. —  I  want  to  ask  the  brakeman  to  take  a  wrench  with 
him  when  he  starts  to  couple  up  the  hose.  After  he  has  gone 
back  as  far  as  he  intends  to  and  starts  back  over  the  train  to- 
ward the  engine  the  air  will  then  be  in  the  train  pipe,  and  if  he 
finds  a  small  leak  around  a  union  or  joint  he  can  tighten  it  up, 
and  if  in  a  coupling,  he  can  give  it  a  tap  and  try  to  stop  the  leak, 

*  I*;in  of.  an  address  l)y  W.  E.  Brewer,  locomotive  engineer,  before  a 
Baltiniorf  &  f)hio  cmployot-s'  meeting. 


for  leaks  keep  the  pumps  running  hard  all  the  time,  and  it  takes 
steam  to  run  them  and  it  takes  coal  to  make  steam.  If  he  finds 
a  brake  not  released,  see  if  a  retainer  handle  is  not  up,  and  let  it 
down  and  let  off  all  hand  brakes  and  see  that  the  shoes  are  loose. 
If  he  does  this,  when  he  gets  to  the  engine,  he  will  have 
helped    to    save    coal. 

Conductors. — I  want  to  ask  the  conductor  to  help  also.  Every 
time  that  a  train  is  stopped  or  an  engine  detached  from  a  train 
at  a  coal  tipple  or  water  plug,  make  an  effort  to  get  over  to  the 
head  end  or  as  near  as  you  can,  and  as  the  train  pulls  by  bleed 
off  any  stuck  brakes.  If  you  just  release  one  brake  you  will  save 
many  a  shovelful  of  coal. 

Round  House  Foremen. — I  would  like  to  see  a  man  instructed 
to  pay  strict  attention  to  the  sanding  arrangement,  to  see  that  the 
sand  in  the  box  is  in  proper  condition  and  that  the  air  is  open 
from  the  sand-valve  to  the  trap.  I  have  taken  pipes  off  and 
found  them  stopped  up  with  rust  and  no  air  going  into  the  trap. 
He  should  also  see  that  the  pipes  are  tightl}'  clamped  atid  in 
place ;  I  have  opened  pipes  and  put  them  in  place  and  the  next 
time  I  stopped  found  them  turned  around  out  of  place  by  the 
pound  in  side  rods,  the  sand  being  blown  out  on  the  ties.  If  this 
man  finds  anything  which  causes  the  pipes  or  traps  to  get  wet, 
such  as  branch  pipes  or  boiler  checks  leaking,  let  him  see  that  the 
leaks  are  stopped. 

Fire-Up  Men. — I  have  sat  on  an  engine  and  watched  the  fire 
builder  shovel  coal  into  an  engine  to  cover  the  grates,  and  I  know 
that  half  he  threw  into  it  fell  into  the  ash-pan  and  after  a 
while  was  dumped  over  the  bank.  Now  if  he  would  make  an 
effort  to  get  down  coarse  coal  to  cover  the  grates  and  not  throw 
in  any  slack  until  he  has  a  fire  burning,  he  would  be  the  means 
of  saving  a  lot  of  coal.  I  have  gotten  engines  out  with  a  foot 
and  a  half  of  unburned  coal  in  the  firebox,  caused  by  the  men 
crowding  the  fire  to  get  the  engine  hot.  These  men  could  be 
taught  to  save  a  great  deal  of  coal. 

Hostlers. — I  would  ask  them  to  be  careful  in  filling  tanks,  to 
place  the  coal  in  the  proper  place  and  to  take  just  enough  to  fill 
the  tanks.  The  coal  which  falls  down  in  the  deck  should  be 
thrown  back  to  keep  coal  from  imder  the  men's  feet  so  it  will 
not  be  kicked  off.  A  machinist,  fire  knocker,  or  anj'  other  man 
who  has  to  get  on  the  engine  likes  to  have  a  clean  place 
to   stand  on. 

Car  Inspectors. — The  car  inspector  comes  in  for  his  part  in 
saving  coal.  If  he  will  take  a  special  interest  in  replacing  any 
badly  worn  gaskets  or  hose  and  in  tightening  old  unions,  or  will 
bold  a  train  a  few  minutes  whi-le  he  does  this  work  (he  has 
the  tools  to  do  so  while  men  out  on  the  road  have  not)  and  put 
on  release  rods  where  missing,  he  will  save  many  a  delay  on  the 
road.  I  was  recently  on  the  head  end  of  a  train  when  a  gasket 
in  a  union  under  the  head  car  blew  out ;  the  union  was  in  a  bad 
place — probably  was  leaking  when  we  started  out — and  the  jar 
and  working  of  the  car  caused  the  gasket  to  blow  out  and  stopped 
the  train.  We  were  delayed  twenty-five  minutes  while  this  was 
located.  .\s  nothing  could  be  done  with  it,  the  helper  held  up 
the  air  from  the  rear  until  we  could  reach  a  point  where  the 
car  could  be  set  out.  Please  notice  that  two  engines  were 
burning  coal  during  this  delay.  1 

Operators. — They  can  help  by  keeping  a  close  watch  on  the 
movement  of  all  trains  and  reporting  to  the  despatcher  the  ap- 
proach of  a  train,  so  that  orders  can  be  gotten  ready  and  ar- 
rangements made  to  keep  that  train  in  motion.  I  stopped  at  a 
telegraph  office  not  long  ago  with  orders  laying  on  the  table,  and 
no  light  out,  Iwaiting  on  the  block  for  fifty  minutes  before  find- 
ing out  what  was  delaying  us.  Just  consider  the  amount  of  coal 
that  was  burned  in  that  time  by  two  engines.  If  only  the  operator 
had  put  a  light  out  this  would  have  been  saved. 

Yard  Masters. — The  yardmastcr  can  help  by  having  trains 
ready  before  asking  for  engines  and  having  them  in  a  place  so 
that  the  crews  can  get  to  them  and  get  out  of  the  yard  in  as 
short  a  time  as  possible.  L^pon  arriving  at  a  terminal  he  can 
help  us  get  rid  of  the  cars  and  get  the  engines  to  the  ash-pit  with- 
out delaj'. 


Smoke  and  ELECTg.iFiCATiON  in  Chicago 

Abstract  of  Report  of  Association   of  Commerce 
With  Results  of  Some  of  the  Special  Investigations 


The  complete  electrification  of  the  Chicago  railroad  terminals 
as  a  means  of  abating  smoke  is  technically  practical,  but  finan- 
cially impracticable.  This  is  the  finding  of  the  Chicago  Asso- 
ciation of  Commerce  Committee  of  Investigation  on  Smoke- 
Abatement  and  Electrification  of  Railway  Terminals,  which  has 
been  studying  the  problem  since  early  in  1911.  The  committee, 
in  addition,  holds  that  the  elimination  of  steam  locomotives 
alone  would  produce  a  hardly  perceptible  betterment  of  the 
Chicago  atmosphere,  and  urges  the  appointment  of  a  perma- 
nent Municipal  Pure  Air  Commission  which  both  through  in- 
struction and  coercion  shall  reduce  all  sources  of  air  pollution 
to  a  minimum. 

The  association  committee,  as  a  result  of  its  painstaking  in- 
vestigations, reaches  the  following  conclusions: 

That  the  minimum  cost  of  electrification  as    means  in  smoke-  ^ 

abatement    would    be    •.  •  •    $1/8,127,230 

That  the  more  probable  cost,  due  to  the  necessity  for  im- 
provement and  rearrangements,  which  would  be  precipitated 
by    electrification,    would    be 274,440,630 

That  the  least  net  annual  operating  deficit  produced  by  elec- 
trification   would    be 14,609,743 

That  the  Chicago  electrification  would  equal  the  combined  electrifica- 
tions of  the  whole  world,  would  involve  problems  never  heretofore  met, 
and  would  I>c  the  first  ever  undertaken  for  air  betterment  where  terminals 
were   adequate    from    an    operating    viewpoint. 

That  the  steam  locomotive  stands  third  among  smoke-producing  services, 
using  but  12  per  cent  of  the  fuel  consumed,  and  that  its  elimination  would 
reduce  the  gaseous  pollution  of  the  air  only  5  per  cent  and  the  solid 
pollution    less    than    4    per    cent. 

That  electrification,  hydro-electric  and  other  long-distance  transmission 
being  inapplicable,  would  add  power-house  smoke  in  quantities  sufficient 
to    offset    much    of    the    gain    through    elimination    of    locomotive    smoke. 

That  suburban  passenger  services,  such  as  those  of  the  Illinois  Centra! 
and  other  roads,  produce  but  1.54  per  cent  of  the  total  visible  smoke, 
and    1.97   per   cent  of  all   the  dust  and   cinders. 

That  electrifi'cation  would  involve  at  least  3,476.4  miles  of  track. 

That  electrification  would  subtract  only  1,291,282  tons  of  coal  from 
the  total  of  21,208,886  tons  now  consumed  annually  in  the  city. 

That,  despite  the  fact  that  Chicago  burns  more  coal  annually  than  any 
other  large  city — eight  tons  per  capita  as  against  four  for  Manchester  and 
one  and  one-half  for  Berlin — its  air  is  better  than  that  of  most  large 
cities. 

That,  in  Chicago  air,  the  products  of  combustion  constitute  only  two- 
thirds  the  total  pollution,  the  other  third  being  due  to  avoidable  and 
unavoidable  dirt  from  the  general  activities  of  the  city  and.  from  poor 
municipal    housekeeping.  "  ,  "  -  .' 

As  regards  the  financial  practicability  of  electrification  the 
committee  submits  these  findings : 

"The  complete  electrification  of  the  railroad  terminals  of 
Chicago  as  a  betterment  to  be  brought  about  by  the  railroads 
through  the  investment  of  free  capital  is,  under  present-day  con- 
ditions,  financially  impracticable." 

Notwithstanding  the  engineering  difficulties  that  would  have 
to  be  ovcrcoine  in  electrifying  the  terminals,  the  committee  be- 
lieves that  these  difficulties  can  be  surmounted.  Its  work  leads 
it  to  the  conclusion  that  the  only  feasible  means  of  electrification 
will  be  the  overhead  contact  system  or  trolley.  ,  Great  obstacles 
e.xist  to  the  installation  of  any  systein,  but  it  is  believed  the 
trolley  wire  more  nearly  meets  all  demands  than  the  third  rail. 

ELECTRIFIC.\TION  AJiD  ITS  COST 

Thirty-eight  steam  railroads  would  be  involved  in  the  Chicago 
project.  Twenty-live  maintain  passenger  and  freight  service  and 
23  are  classed  as  trunk  lines,  while  13  perform  transfer  or 
switching  service  only.  It  was  found  that  the  Chicago  mileage 
would  be  nearly  twice  that  of  all  other  electrically  operated 
mileage  in  America,  and,  exclusive  of  foreign  light-service  lines, 
would  be  about  15  per  cent  greater  than  all  existing  electrilica- 
tions  in  the  world.  Of  switching  service,  which  constitutes  59 
per  cent  of  the  total  locomotive  mileage  and  presents  a  grave 


problem  in  that  it  has  never  been  attempted-  electrically  on  a 
large  scale,  it  has  been  ascertained  that  yard  freight-switching 
services,  on  the  basis  of  car-miles,  is  more  than  65  times  as 
great  as  that  on  all  existing  electrified  steam  roads  in  America. 
In  arriving  at  the  cost  of  electrification,  the  committee  based 
its  work  on  1912  operation,  extended  to  meet  conditions  if  elec- 
trification were  to  begin  in  1916  and  be  completed  in  1922.  The 
following  accounting  statement  shows-  why  th«  committee  holds 
that  electrification  is  financially  impsissible.  The  deficit  on  the 
minimum  outlay  of  $178,127,230  would  be  too  great: 

I.     Annual  Charges: 

1.  Interest     j.Vi «;..'.   $§,906,362  '" 

2.  Depreciation    : '...*....     7,808,278 

3.  Replacement   of   dissipated   assets. .*. '.231,796  •  • -■ 

4.  Indeterminate    charges     »v. . .  ^>.  »,ii>. .  •      '  •: 


■1^ 


Total    charges    ...... 

11.     Annual  Revenues: 

1.  Increase   in   net    revenues. 

2.  Indeterminate    benefits     . . 


..!.'.■■., 


$16,946^43^ 


. ..   $2,336,693 


$2,316,693 
$14,609,74* 


Total    credits ^'. .  |-.',"; . ' 

Balance,  annual  deficit  on  investment ■• 

The  investigations  show  that  electrified  operation  for  all  the 
railroads  taken  together  and  disregarding  depreciation  and  in- 
terest would  result  in  a  decrease  in  operating  expenses.  Under 
steam  operation  those  accounts  th^t  would  be  affected  one  fvay 
or  the  other  by  electrification  showla  total  of  $10,934,064.  Ut^ler 
operation  by  the  600-volt  direct-current  third-rail  system  the 
total  would  be  $8,442,298,  with  the  2,400-volt  direct-current 
system  it  would  be  $7,355,771  and  with  the  11.000-volt  alternating- 
current  system  it  would  be  $7.1-40,495.  The  installation  of  the.se 
three  systems  would  result  in  a  saving  5n  operating  expenses 
respectively  of  $2,491,766,  $3.r<7»,293  and  $3,793,569. 

This  saving,  however,  is  in  part  nullified  by  new  expenses 
due  to  the  operation  of  stations  that  would  have  to  be  estab- 
lished at  the  end  of  electrified  tracks  to  provide  for  a  transfer 
of  trains  from  electric  to  steam  locomotives,  and  also  by  the 
waste  and  consequent  loss  due  to  operating, over  shortened  steam 
railroad  divisions,  which  have  surrendered  part  of  their  mileage 
to  make  the  new  terminal  electric  divisioils. 

AIR   POLLUTION 

As  a  result  of  its  investigation  into  air  pollution  the  committee 
finds  that  one-third  comes  from  sources  other  than  combustion. 
The  air  is  filled  with  vegetable,  animal  and  mineral  matter  which 
rises  from  the  various  activities  of  the  city.  Table  I  shows  the 
standing  of  the  various  services  investigated  as  to  air  pollution. 


Table  I. — Responsibility  of  Each 

Service  for  Smoke  Pollution  NVitui.v 

Chicago,   on 

Percen 

TAGE    Basis 

Visible 

Solids  ol 

Total 

Gaseous 

Ctaseous 

smoke 

smoke 

of  smoke 

carbon 

sulphur 

per  cent 

per  cent 

per  cent 

per  cent 

per  cent 

Steam  locomotives 

.Steam  vessels...  .  '. 

22.06 
0.74 

7.47 
0.33 

10.31 
.0.60. 

10.11 
0.5.5 

IS  22 
0.45 

High  pressure  steam  sta- 

tionary       power        and 
heating   plants 

44.49     ■ 

19.34 

44.96 

40.68 

53. TO 

Low   pressure  steam   and 

other   stationary    heat- 
ing plants 

3.9.3 
0.1.-) 

s.eo 

23.00 

23.00 

19  73 

CJas  and  coke  plants 

Furnaces    for    metallurgi- 

'' 

■  :. 

cal,  manufacturing  and 

other  processes 

One-third  of  all  air  poll 

28.03 
ution  is  due 

04.26 

to  dirt  o» 

21 .  13 
her  than  th 

2.5.60             7.90 
at  of  combustion.   These 

percentages   refer  to  the 

remaining  two-thirds 

In  its  study  of  air  pollution  the  committee  states  that  even 
the  comparatively  small  reduction  to  be  expected  from  electrifi- 
cation is  made  less  significant  when  it  is  recollected  that  sub- 
stantial progress  in  recent  years  has  been  made  in  reducing  the 
smoke  from  locomotives  in  Chicago.     There  is  every  reason  to 
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believe  also  that  the  process  has  not  yet  reached  its  maximum. 
The  improvement  has  resulted  both  from  embellishments  in 
locomotive  design  and  from  the  exercise  of  greater  skill  in 
operation.    The  report  states  : 

"Among  the  more  important  changes  in  design  which  have 
aided  in  smoke  abatement  are  the  enlargement  of  grates,  which 
has  resulted  in  lower  rates  of  combustion  per  unit  area  of  grate, 
and  conse(|uently  in  a  reduction  in  the  amount  of  solids  in  loco- 
motive smoke;  the  adoption  of  the  brick  arch  in  locomotive 
fire-boxes,  ])y  means  of  which  a  reduction  in  the  amount  both 
of  visible  smoke  and  of  the  solid  constituents  of  smoke  has  been 
effected  ;  the  more  efficient  design  of  draft  appliances,  by  which 
the  air  currents  stimulating  the  tire  have  been  modified  and 
smoke  production  diminished ;  the  introduction  of  superheaters, 
whereby  the  efficiency  of  the  locomotive  as  a  whole  has  been 
increased,  the  amount  of  fuel  required  for  the  performance  of 
a  given  service  diminished  and  the  volume  of  smoke  diminished ; 
and  the  introduction  of  steam  jets  and  other  appliances  especially 
designed  to  diminish  visible  smoke. 

"Meanwhile,  the  amount  of  smoke  emitted  within  the  city 
has  been  greatly  reduced  through  the  exercise  of  diligence  and 
skill  in  the  operation  of  locomotives.  The  importance  given  this 
aspect  of  the  matter  by  the  railroads  of  Chicago  is  to  be  seen 


TABLE  II— COXTRIBUTIOXS   MADE    BY   STEAM    LOCOMOTIVES   TO 
THE  POLLUTION  OF  THE  ATMOSPHERE  OF  CHICAGO 


Fuel  con-  Visible 

Service                              sumption  smoking 

per  cent  per  cent 

Yard 5.97  10.25 

Road  freight 0.77  2.01 

Freight  transfer 2.02  4.59 

Passenger  transfer ,.••■-••••.■*•.•          0.12  0.19 

Through  passenger ...<.;'/...■;.           1.01  2.07 

Suburban  passenger 0.S8  1  ..54 

Locomotive  terminals 1.17  1.41 

All  other  classes  of  smoke  producers         88.06  77.94 


Solids 

in 

smoke 

per  cent 

1.73 

1.18 

0.43 

O.Ot 

1.80 

1.97 

0.32 

92.. 53 


Gases 

in 

smoke 

per  cent 

5.17 
0.66 
1.74 
0.10 
0.89 
0.74 
1.01 
89.09 


in  the  number  of  smoke  inspectors  which  they  have  employed." 
Table    II   gives   the  relative   information   concerning   the   im- 
portance of  the  various  classes  of  steam  locomotives  as  a  source 
of   smoke . 

METHOD   OF   ME.^SURING   SMOKE 

In  the  committee's  investigation  in  determining  the  relative 
density  or  visibility  of  the  smoke  the  Ringelmann  method  was 
employed.  In  computing  the  smoke  density  for  a  number  of 
stacks  or  for  those  of  an  entire  service  or  district  the  observed 
results  are  reduced  to  unit  values,  the  value  of  one  stack  for 
a  period  of  one  minute  being  termed  a  "stack  minute,"  and  the 
emission  of  No.  1  smoke  for  one  minute,  or  its  equivalent,  being 
termed  a  "smoke  unit."  By  employing  these  unit  values  the 
percentage  of  density  as  measured  by  the  Ringelmann  scale  may 
be  computed  by  means  of  the  following  formula: 

Smoke  unit  X  20 

Percentage  density  = 

Stack  minutes 

In  the  development  of  the  committee's  investigation  with  refer- 
ence to  the  visible  properties  of  smoke  a  corps  of  from  16  to 
20  trained  smoke  inspectors  under  the  supervision  of  a  chief  in- 
spector were  engaged  in  making  observations  of  smoke  density 
from  April  22,  1912,  to  March  14,  1913.  Observations  of  smoke 
from  locomotive  smoke  stacks  were  made  at  each  railroad  yard, 
at  each  locomotive  terminal,  and  at  various  points  along  each 
line  of  railroad  within  the  area  of  investigation.  This  area  ex- 
tends to  include  Evanston,  111.,  on  the  north,  to  Gary,  Ind.,  on 
the  south,  the  western  boundary  passing  through  Harvey,  Blue 
Island  and  La  Grange,  111.  The  whole  area  was  divided  into 
two  zones,  A  and  B,  the  former  including  the  city  of  Chicago 
and  the  latter  the  territory  outside  the  city  limits.  The  records 
show  that  10,653  observations  were  made  of  smoke  emissions 
from  steam  locomotives  in  railroad  yards  and  at  points  on  the 
line,  and  that  1,323  observations  were  made  of  smoke  emissions 
from  locomotives  at  terminals,  a  total  of  11,976  observations.     It 


was  found  that  more  smoke  was  produced,  or  rather,  the  average 
density  of  the  smoke  was  greater,  in  the  outer  zone,  Zone  B,  than 
in  the  inner  zone,  the  latter  including  the  most  congested  part 
of  the  area  of  investigation.  The  average  density  for  Zone  A 
was  15.30  and  for  Zone  B,  23.17,  making  an  average  of  16.79.  The 
road  freight  locomotives  gave  the  greatest  trouble,  the  average 
density  in  Zone  A  for  this  class  of  locomotive  service  being 
25.32.  and  in  Zone  B,  26.91. 

SOLID  CO.VSTITUENTS   OF   STEAM    LOCOMOTIVE   SMOKE 

Information  concerning  the  solid  constituents  of  locomotive 
smoke  has  been  derived  from  two  series  of  investigations  made 
by  the  committee  in  which  the  solids  discharged  from  the  smoke 
stack  were  measured.  These  embrace  service  tests  conducted  in 
connection  with  locomotives  operating  in  yard  and  transfer 
service  within  the  area  of  investigation,  and  laboratory  tests 
conducted  in  connection  with  a  locomotive  mounted  on  a  test- 
ing plant  and  supplemented  by  tests  on  locomotives  operating 
in  through  passenger,  through  freight  and  suburban  services  in 
the  area  of  investigation,  to  determine  rates  of  combustion.  By 
means  of  special  apparatus  all  or  a  known  portion  of  the  solid 
emissions  from  the  smoke  stack  were  caught  and  deposited  in 
an  arrester  from  which  they  could  be  collected  for  analysis.  The 
samples  were  classified  as  follows : 

Coarse  Cinders — Solid  particles  which  remain  upon  a  coarse 
sieve  of  20  meshes  to  the  inch   (400  apertures  per  square  inch). 

Fine  Cinders — Solid  particles  which  pass  through  the  coarse 
sieve  and  remain  upon  a  tine  sieve  of  200  meshes  to  the  inch 
(40.000  apertures  to  the  square  inch). 

fuel  Dust — Solid  particles  which  pass  through  the  fine  sieve. 

The  road  tests  were  conducted  with  suitable  apparatus  for  ob- 
taining a  known  proportion  of  the  cinders  emitted  from  the  stack. 
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FUEL  FIRED  PER   SQUARE    FOOT  QF   GRATE   SURFACE 

PER  HOUR 
Amount  of  Solid  Constituents  of  Smoke  Emitted   by  a    Locomotive 

on  a  Testing   Plant 

A  record  of  the  number  of  scoops  of  coal  fired  was  taken,  the 
average  weight  of  a  scoopful  of  coal  being  ascertained  by  ex- 
periment, and  with  this  information  the  relation  between  the 
solid  constituents  of  locomotive  smoke  and  the  fuel  consumed 
was, established.  Forty-one  tests  were  conducted  on  steam  loco- 
motives operating  in  yard  and  transfer  services  of  Chicago  ter- 
minals. Bituminous  coal  was  used  for  some  of  these  tests  and 
Pocahontas  coal  for  others. 

Since  iny  method  which  could  be  satisfactorily  applied  in 
service  was  found  impracticable  for  determining  the  amount  of 
solid  matter  contained  in  smoke  arising  from  locomotives  while 
operating  at  high  speed,  data  relating  to  the  amount  of  solids 
emitted   in   smoke  at   various   rates  of   combustion   was   secured 
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by  means  of  a  series  of  tests  conducted  at  the  locomotive  test- 
ing laboratory  of  the  Pennsylvania  Railroad  at  Altoona.  The 
locomotive  used  in  all  laboratory  tests  was  a  Consolidation  freight 
locomotive  of  the  Pennsylvania  type  H-8-B,  weighing  238.300  lb 
The  coal  for  the  test  was  typical  of  that  used  by  the  railroad' 
entering  Chicago.  The  locomotive  firebox  was  equipped  with 
a  brick  arch  and  all  tests  were  conducted  with  the  throttle  fully 
open,  the  speed  being  controlled  by  the  load.  A  total  of  76  tests 
were  made.  The  maximum  rate  of  combustion  for  each  sample 
of  fuel  tested  was  more  than  80  lb.  per  square  foot  of .  grate 
surface  per  hour,  and  in  all  except  two  cases  was  more  than 
100  lb.  per  square  foot  of  grate  surface  per  hour.  The  minimum 
rate  of  combustion  for  the  several  coals  varied  from  23  to  27  lb 
per  square  foot  of  grate  surface  per  hour.  The  accompanying 
diagram  shows  the  percentage  of  the  fuel  burned  which  appears 
as  solids  in  the  smoke  as  averaged  from  all  the  tests  made.  It 
is  shown  by  this  diagram  that  the  amount  of  solids  emitted  in 
smoke  is  a  function  of  the  rate  of  combustion.  To  establish 
these  rates  of  combustion  attending  the  normal  operation  of 
locomotives  in  through  and  suburban  services  in  Chicago  a  serie« 
of  298  tests  was  made  on  locomotives  operating  within  the  area 
of  investigation.  The  rate  of  fuel  consumption  was  found  by 
counting  the  scoops  of  coal  fired,  the  value  of  the  average  scoop- 
ful  having  been  carefully  determined.  The  grate  area  of  each 
locomotive  was  obtained  from  the  railroad  and  all  the  rates  of 
combustion  determined.  These  were  found  to  be  for  the  several 
services  involved,  as  follows : 

Lb.  per  sq.  ft.  grate  Per  cent  of  fuel 

Service  surface  per  hour  fired  while  running 

RoaH  freight 40.6  92.7 

Through  passenger 52.2  98.2 

Suhurban  passenger 62.7  96.4 

By  combining  these  rates  of  combustion  with  the  values  for 
the  emission  of  cinders  as  set  forth  in  the  diagram,  and  by  mul- 
while  running,  the  emission  factors  for  solids  emitted  by  locomo- 
tiplying  the  values  ascertained  by  the  percentage  of  fuel  fired 
tives  operating  within  the  area  of  investigation  were  established. 


PERFORMANCE  OF  ILLINOIS  AND  INDIANA,  COAL 

The  following  is  a  more  detailed  description  of  the  test  made 
by  the  committee  on  the  Consolidation  locomotive  at  the  testing 


TABLE    IV.- 

-AVERAGE 

AMOUNT    OF 

EACH    CLASS    OF 

SOLIDS 

DEPOSITED  IN 

PANS, 

PE^  CENT 

Per  Cent 

Dis- 
tance 

Cinders  from  locomotives 

Matter 
not  from 
locomot'es 

Pan 

Place 

Zone 

Coarse 

Fine 

Dust 

Yards 1 

A 

oS.03 

34.40 

2.98 

4.59 

1 

20  ft. . . 

B 

19.86 

22.85 

12.12 

45. 17 

Main  line..  . 

A 

57.55 

24.68 

4.51 

13.26 

B 

54.62 

25.25 

1.82 

18.31 

Yards 

A 

57.16 

35.75 

2.60 

4. 40 

2 

40  ft... 

,     B 

43.66 

22.25 

9.99 

24.10 

Main  line.. . 

'     A 

62.63 

26.91 

4.35 

6.11 

,     B 

56.02 

28.25 

1.86 

13.87 

Yards 

'     A 

62.84 

30.88 

2.16 

4.12 

3 

60  ft... 

■ 

,     r 

54.98 

22.30 

6.46 

16.26 

Main  line..  . 

'     A 

58.54 

28.06 

5.50 

7.90 

i     B 

59.11 

26.23 

1.92 

12.74 

Yards 

'     A 

65.08 

29.19 

2.11 

3.62 

4 

80  ft.,. 

^     B 

56.86 

29.04 

2.95 

11.15 

Main  line..  . 

^     A 

54.24 

36.27 

5. as 

4.41 

' 

I     B 

52.02 

32.28 

2.93 

12.77 

Yards 

A 

62.10 

27.69 

3.16 

7.65 

5, 

100  ft.. 

. 

I     B 

51.05 

28.20 

2.47 

18.28 

Main  line..  . 

A 

47.54 

36.56 

7.26 

8.64 

I     B 

34.63 

24.04 

9.93 

31.40 

fYards 1 

A 

45.41 

34.14 

4.20 

6.25 

6 

125  ft.. 

I     B 

9.81 

11.65 

3.91 

74.63 

Main  line..  .1 

A 

43.00 

38.71 

8.32 

9.97 

\     B 

33.15 

31.59 

17.30 

17.96 

, 

Yards 1 

A 

52.77 

37.49 

3.66 

6.08 

7 

150  ft.. 

1      B 

21.38 

23.70 

7.57 

17,35 

Main  line..  . 

A 

42.37 

36.65 

8.55 

12.43 

B 

35.11 

34  80 

5.56 

24.53 

Yards 

A 

35.53 

46.54 

6.02 

11.91 

g 

200  ft.. 

B 

12.29 

24.81 

14.78 

48.12 

Main  line..  . 

A 

39.90 

28.61 

8.28 

20.11 

B 

26.74 

36.76 

7.84 

28.66 

Yards 

A 

21.34 

37.28 

13  08 

28.30 

9 

250  ft. . 

I     B 

19.11 

22.44 

7.14 

51.31 

Main  line. .  . 

A 

30.97 

33. 9S 

9.84 

25.21 

B 

10.81 

20.07 

3.89 

6.5.23 

Yards 

A 

30.76 

47.77 

9.56 

11.91 

10 

350  ft. . 

B 

9.82 

22.73 

11.15 

56.30 

Main  line..  . 

A 

20.92 

32.66 

12.40 

34  02 

. 

B 

14.34 

27.57 

6.13 

51  .96 

plant  of  the  Pennsylvania  Railroad  at  Altoona.  The  tests  were 
planned  for  the  prime  purpose  of  establishing  facts  with  refer- 
ence to  the  smoke  discharges  of  steam  locomotives,  and  to  show 
also  the   value  of  the  brick  arch  in  the  locomotive   firebox  as 


TABLE  III.— EMISSION   FACTORS   FOR  SOLID  CONSTITUENTS  OF  STEAM  LOCOMOTIVE  SMOKE 


Service 

Yard 

Yard 

Road  freight 

Freight  transfer...  . 
Freight  transfer...  . 
Passenger  transfer.  , 
Passenger  transfer.  , 
Through  passenger. 
Suburban  passenger 


Kind  of  fuel 

Pocahontas 

Bituminous. 

Bituminous 

Pocahontas 

Bituminous 

Pocahontas 

Bituminous 

Pocahontas  and  bituminous. . 
Bituminous j.  /. 


Solids  in  lb.  per  ton  of  fuel  burned 


Solids  in  per  cent  of  fuel  burned 


Coarse 

Fine 

Dust 

Total 

Coarse 

Fine 

Dust 

Total 

1.30 

9.72 

24.54 

35.56 

0.065 

0.486 

1  227 

1.778 

0.76 

3.42 

5.24 

9.42  c  .     • 

0.038 

0.171 

0.262 

0  471 

11.30 

34.68 

6.86 

52.84 

0.565 

1,734 

0.343 

2.642 

1.84 

7.92 

19.64 

29.40 

0.082 

0.396 

0.982 

1.470 

0.62 

2.16 

4.46 

7.24 

0.031 

0.108 

0.223 

0.362 

1.30 

9.72 

24.54 

35.56 

0.065 

0.486 

1.227 

1  778 

0.76 

3.42 

5.24 

9.42         : 

0.038 

0.171 

0.262 

0.471 

15.08 

39.40 

7.84 

62.32 

0.754 

1.970 

0.392 

3.116 

20.54 

47.42 

9.26 

77.32  ■. 

1.032 

2.371 

0.463 

3.866 

% 


•!fi 


The  emisson  factors  for  solid  constituents  of  locomotive  smoke 
thus  determined,  and  also  those  for  yard  and  passenger  service, 
as  determined  by  use  of  the  cinder  arrester  in  service  tests,  are 
presented  in  Table  III. 

SPREAD  OF   SOLID   MATF.RI.VLS    IN    THE   SMOKE  OF   LOCOMOTIVES 

For  the  purpose  of  ascertaining  the  facts  concerning  the  physi- 
cal properties  of  particles  emitted,  and  the  distance  traversed  by 
them,  an  extensive  series  of  tests  was  uaidertaken  and  conducted 
by  the  committ^.  These  tests  were  conducted  throughout  the 
two  zones  of  investigation,  both  in  the  switching  yards  and  on 
the  main  lines  of  the  railroad.  Of  the  total  number  64  were 
conducted  in  Zone  A  and  36  in  Zone  B.  A  series  of  10  galvanized 
iron  pans,  each  18  in.  square  and  6  in.  deep,  constituting  an  open 
receptacle  with  an  area  of  2.25  sq.  ft.,  were  placed  at  definite 
distances  on  the  lee  side  of  the  track.  The  average  duration  of 
each  test  was  5.5  hours.  The  total  amount  of  the  cinders  caught 
were  computed,  and  further  divided  .as  coarse  and  fine  cinders, 
fuel  dust,  inorganic  matter  and  organic  matter,  the  last  two 
being  deposited  in  the  pans  due  to  the  suction  created  by  the 
train  and  not  from  the  locomotive.  The  average  amount  of  each 
which  were  deposited  in  each  pan  is  shown  in  Table  IV. 


a  factor  promoting  economy  in  the  use  of  fuel,  a  reduction  of 
cinders  and  fuel  dust  in  smoke,  a  reduction  of  the  density  of 
visible  smoke,  reduction  of  loss  of  heat  units  in  smoke  and  ash 
discharges,  and  boiler  efficiency.  The  value  of  experience  in 
locomotive  firing  as  a  factor  in  promoting  economy  of  fuel  con- 
sumption, a  reduction  of  cinders  and  fuel  dust  in  smoke,  a  re- 
duction in  the  density  of  visible  smoke  and  in  boiler  efficiency 
was  also  considered. 

A  total  of  75  tests  were  made,  in  56  of  which  the  locomotive 
firebox  was  equipped  with  a  brick  arch  and  in  19  the  arch  was 
removed.  Si.xty-four  tests  were  made  with  experienced  firemen 
''  and  11  were  made  with  inexperienced  firemen .  The  coals  selected 
for  this  series  of  tests  were  representative  of  the  coals  burned 
in  locomotives  operating  in  the  Chicago  terminci|s.  Coals  were 
obtained  from  the  following  10  counties :  Macoupin,  111. ;  Marion, 
111. ;  Saline,  111. ;  Sangamon,  111.';  Vermilion,  111. ;  Williamson,  111. ; 
Greene,  Ind. ;  Sullivan,  Ind. ;  Vermilion,  Ind..  and  Vigo,  Ind. 
The  coal  from  Saline,  HI.,  has  an  average  heat  value  of  13,247 
B.t.u.,  while  the  other  nine  varied  between  11,227  and  11,919, 
with  an  average  of  11,598  B.t.u.  per  lb.  In  Table  V  are  given 
the  general  averages  obtained  from  these  tests.  They  are  divided 
into  three  classes.    The  first  class  is  an  average  of  the  ten  coals, 
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fired  \\  ith  a  brick  arch  :  the  second  gives  the  results  of  the  coal 
from  Macoupin,   111. ;   Williamson.  111. ;   Sullivan.  Ind.,  and  Ver- 

T.ABLE   v.— AVERAGE   RESULTS  OF   THE   ALTOONA   TESTS. 
Group*  BA— 10        NA— 4         BA— i 

Fgiiivalt-nt  tvaporaticin  per  pound  dry  coal  (lb.)  9. .'5                 8.0  9.2 

Boiirr  efficicncv  (pt-r  cent) 07 .  7  63.4  07  .  2 

l)l  y  coal  per  dynamometer  horsepower  hour  (Ih.)  4.."1                 4.6  4..'J 

Smoke  densities  (per  cent) 23.0  30.. 5  24  .  1 

Cinders  and  fuel  dust  (per  cent  of  fuel  fired).  .  .  4..')G               5.56  4.  IS 
Carhon  contained  in  the  cinders  and  fuel  dust 

(p.r  c.nt  of  fuel  fired) 3.11               3.79  2.88 

*BA— 10   ■=,  .Average  of  10  different  coals  with  the  brick  arch. 
N.^ —  4   =   Average  of  4  different  coals  without  the  brick  arch. 
B.A—   4    =    .Average  of  4  different  coals  with  the  brick  arch. 

milion,   Ind.,  witliout  the  hrick  arch :   while  the  third  gives  the 
results  of  these  same  coals  with  the  hrick  arch. 

From  the  results  of  these  tests  the  following  summary  of 
the  advantages  of  the  hrick  arch  in  the  firehox  were  determined : 

Increases  in  number  of  pounds  of  water  evaporated  per  pound  of  coal  from 
8.0  to  9.2. 

Increases  of  boiler  efficiency  from  03.4  per  cent  to  07. H  per  cent. 

Decrease  in  the  amount  of  coal  consumed  per  dvnamometer  h. p. -hour  from 
4.0  lb.  to  4.3  lb. 

Decrease  in  average  density  of  visible  smoke  emissions  from  .30. .5  per  cent  to 
24.1   per  cent. 

Decrease  in  the  total  average  quality  of  cinders  and  fuel  dust  emitted  in  smoke 
from  ."»..">0  per  cent  to  4.1.S  per  cent  of  the  fuel  fired. 

Decrease  in  the  number  of  heat  units  per  pound  of  cinders  in  fuel  dust  emitted 
in  smoke  from  9,010  B.t.u.  to  9,001   B.t.u. 

Decrease  in  the  amount  of  carbon  contained  in  cinders  and  fuel  dust  per  ton  of 
coal   consumed,  from  7.^.8  lb.   to  57.0  lb. 

Deciease  in  the  number  of  heat  units  contained  in  the  ash  and  clinker  discharges 
per  pound  of  fuel  fired,,  from  0.2S  to  4.9S. 

Decrease  in  volume  of  air  intei  mingled  with  the  gases  of  combustion,  discharged 
through  the  stack,  from  20. i)  per  cent  to  22. .5  per  cent. 

Increases  of  the  portion  of  the  carbon  in  the  fuel  which  combines  with  oxygen 
to  form  carbon  dioxide,  from  .ll.!   per  cent  to  .53.2  per  cent. 

Table  VI  gives  the  results  obtained  with  experienced  and  with 
inexperienced  firemen  operating  the  locomotive  at  80  revolutions 

TABLE    VI.— RESULTS    OF    TESTS      WITH      EXPERIEN'CED       AND 
IXEXPERIEXCED    FIRE.MEN. 

Test  Group*  BA— 9— E  B.A— 9— I   NA— 2— E   NA— 2— I 

Dry  fuel  fired  per  sq.  ft.  grate  surface 

per  hr.,  lb 46. 1  .57. 5  51.5  55.0 

Equivalent    evaporation    per   sq.    ft. 

H.  S.,  per  hour 7.1  7.2  7.0  7.1 

Equivalent   evaporation    per   lb.    dry 

c.ial 9.7  S.O  8.0  S.2 

Boiler  horsepowert 700.4  707.7  684.7  711.0 

Efficiency    of    boiler    based    on    fuel 

percent 73.2  59.7  05.2  02.7 

Drv     fuel     per     dynamometer     h.p. 

hr.,  lb 3.9  5.2  4.3  4.0 

Thermal     efficiency     of     locomotive 

based  on  furl,  per  cent .5.0  3.9  4.7  4.5 

Average  smoke  density,  per  cent..  .  .         18.  30.  27.  31. 

Cinders  and   fuel  dust  in   per  cent  of 

fuel  fired 3.44  4.00  2. .37  2.98 

*BA — 9 — E   =   Average  of  9  different  coals  with  the  brick  arch  and  experienceil 
firemen. 
B.A — 9 — I     ^   Average  of  >9  different  coals  with  the  brick  arch  and  inexperienced 

firemen. 
NA — 2 — 7    =    .Average  r)f  2  different  coals  without  the  brick  arch  and  with  experi- 

ei^ced  firemen. 
NA — 2 — -I     =    Average  of  2  different  coals   without  the   brick   arch   and   with   in- 
exjjrrienced  firemen. 
tOne  boiler  horsepower  =  34.5  lb.  equivalent  evaporation   per  hour. 

per  minute  and  at  2.S.6  per  cent  cutoff,  burning  coal  with  and 
without  the  brick  arch  in  the  lirebox.  The  lirst  column  is  an 
average  of  the  coals  obtained  from  Marion,  Saline,  Sangamon, 
Vermilion  and  Williamson  counties.  111.:  and  (ireene,  Sullivan, 
Vermilion  and  \'\go  counties,  Ind.  The  last  two  columns  in  the 
table  consider  the  coal  from  Macoupin  and  Williamson  coun- 
ties, 111. 

\\'hen  burning  the  same  kinds  of  coal  in  a  locomotive  firebox 
equipped  with  a  brick  arch,  firing  by  inexperienced  firemen,  as 
compared  with  that  by  experienced  firemen,  results  in  the  fol- 
lowing: 

An  increase  in  fuel  consumption  from  46.1  lb.  to  57.5  lb.  of  fuel  fired  per  sq. 

ft.  of  grate  surface  per  hour. 

An  increase  in  boiler  horsepower  from  700.4  to  707.7. 

A  decrease  in  boiler  efficiency  from  73.2  per  cent  to  59.7  per  cent. 

An   increase   in   fuel   consumed    per   dynamometer   horsepower   from   3.9   lb.    to 

5.2  lb. 

An  increase  in  smoke  density  from  18  per  cent  to  36  per  cent. 


.An  increase  in  cinders  and  fuel  dust  discharged  in  smoke  from  3.44  per  cent  to 
4.00  per  cent  of  the  fuel  fired. 

.A  decrease  in  thermal  efficiency  from  5.0  to  3.9  per  cent. 

A  similar  comparison  of  the  values  obtained  when  firing  the 
same  kinds  of  coal  in  a  locomotive  firebox  not  equipped  with 
a  brich  arch  shows  that  firing  by  inexperienced  firemen  results 
in  the  following: 

.■\n  increase  in  fuel  consumption  from  .51.5  lb.  to  .55.6  lb.  of  fuel  fired  per  sq 
of  grate  surface  per  hour. 

An  increase  in  boiler  horsepower  from  084.7  to  711.0. 

.A  decrease  in  boiler  efficiency  from  0.5.2  per  cent  to  02.7  per  cent. 

.An  increase  in  fuel  consumed  per  dynamometer  horsepower  from  4.3  lb.  to  4.0 
lb. 

.An  increase  in  smoke  density  from  27  per  cent  to  .31   per  cent. 

.An  increase  in  cinders  and  fuel  dust  discharged  in  smoke  from  2.37  per  cent  to 
2.9S  per  cent  of  the  fuel  fired. 

\  decrease  in  thermal  efficiency  from  4.7  per  cent  to  4. .5  per  cent. 

KLIMIXATION    OF    SMOKE   AT   TERMI\.\LS 

As  a  means  of  eliminating  smoke  at  engine  terminals,  round- 
houses, etc.,  the  committee  referred  to  various  smoke  washing 
devices,  calling  particular  attention  to  the  smoke  vv'ashing  plant 
of  the  New  York  Central  at  its  Englcwood  roundhouse  in 
Chicago.  This  plant  was  described  in  the  Railway  Age  Gazette, 
Mechanical  Edition,  for  October,  1915,  page  511.  Referring 
generally  to  the  smoke  washing  process,  the  committee  said : 
"The  possibilities  of  the  process  have  long  been  understood.  Its 
application  has  been  retarded  by  difficulties  encountered  in  main- 
taining the  plant  in  the  presence  of  the  corrosive  acids  developed 
by  the  process,  and  by  operating  costs  arising  from  the  consump- 
tion of  water  and  power."  Smoke  washing  as  a  process  of 
general  application  is  still  in  an  experimental  stage.  Enough 
has  been  accomplished  to  prove  that  by  means  of  it  practically 
all  the  objectionable  elements  in  smoke  can  be  suppressed. 

The  precipitation  of  suspended  matter  and  gases  may  also  be 
accelerated  by  electrical  -means.  If  the  products  of  combustion 
are  made  to  traverse  an  electrostatic  field,  the  solid  particles 
may  be  intercepted.  This  principle  has  been  employed  in  the 
removal  of  solids  from  the  gases  of  metallurgical  and  other  in- 
dustrial furnaces.  A  few  applications  have  been  made  in  con- 
nection with  the  furnaces  of  boiler  plants  :  the  approaching  soot 
or  dust  particles  responding  to  electrical  intluences,  attach  them- 
selves to  the  grating  as  do  metallic  particles  to  a  magnet.  The 
grating  is  cleaned  by  interrupting  the  current.  The  New  York 
Edison  Company  has  experimented  with  this  process  as  a  means 
for  the  suppression  of  fuel  dust  and  ash  from  the  stack  of  one 
of  its  stations. 

The  committee  was  appointed  in  March,  1911,  and  consisted 
of  four  members  appointed  by  the  mayor,  four  appointed  by  the 
railroads  and  nine  appointed  1)y  the  Chicago  Association  of  Com- 
merce. The  late  Horace  G.  Burt  was  chief  engineer  for  the 
committee  until  May,  1913.  and  was  succeeded  by  W.  F.  M. 
Cioss,  dean  of  the  Engineering  Department,  University  of  Illinois. 
The  report  was  submitted  to  the  association  at  a  dinner  on  Wed- 
nesday evening,  December  1. 


Ixsi'LATiox  Strexc.th  OK  OiL. — The  insulation  strength  of 
the  oil  in  all  transformers  used  on  circuits  operated  above  6,600 
volts  in  the  system  of  the  Georg-ia  Railway  &  Power  Company, 
Atlanta,  Ga.,  is  tested  once  each  month.  When  the  oil  shows 
an  insulation  strength  lower  than  40,000  volts  it  is  filtered  and 
tested  until  this  strength  is  secured.  It  is  well  known  that  a 
small  amount  of  moisture  in  oil  greatly  reduces  the  insulation 
strength,  and  inasmuch  as  a  small  sample  must  be  taken  for  test, 
it  has  been  found  that  extreme  care  must  be  exercised  to  secure 
and  deliver  the  sample  to  the  test  room  in  the  same  state  as 
that  in  which  it  is  found  in  the  transformer  case.  To  make  this 
possible  a  specially  prepared  4-oz.  sample  bottle  is  furnished 
to  station  operators  for  delivering  the  monthly  samples  for 
test.  These  bottles  are  prepared  by  washing  and  rinsing  in 
petrol,  then  dried  and  the  corks  inserted.  The  cork  and  mouth 
of  the  bottle  are  then  dipped  in  heated  paraffin,  which  seals  the 
bottle  air-tight. — The  Engineer. 
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Operation  of  Radial  Coupled  Axles 

Methods  of  Driving  Articulated    Systems   from  a 
Single    Set    of    Cylinders;    Future     Possibilities 

BY  ANATOLE  MALLET,  Paris,  France 


In  locomotive  construction,  it  is  often  necessary  to  introduce, 
at  one  or  both  ends,  carrying  axles  with  radial  play,  in  order  to 
facilitate  the  handling  of  curves.  Such  construction  reduces, 
however,  the  amount  of  adhesive  weight.  Hence,  for  a  long 
time,  arrangements  have  been  sought  which  would  make  it 
possil)le  to  transmit  power  to,  convergent  axles  without  in- 
creasing the  number  of  steam  cylinders.  These  various  systems 
of  transmission  may  be  divided  into  two  classes:  Those  which 
involve  elements  having  rotary  motion;  and  those  which  in- 
volve   elements    having    reciprocating    motion. 

TRANSMISSION   BY   ROTARY    MOTION 

This  class  includes  gear  transmission,  transmission  by  end- 
less  chain   and   transmission   by  imiversal   joints. 

Gear  transmissions  appear  to  have  been  first  utilized  for  operat- 
ing locomotive  axles  having  freedom  of  radial  movement  in 
1838,  in   a   locomotive  built   at   Heath    Abbey    for  the   Rhymney 


Fig.  1 — Gear  Transmission  Locomotive 

foundry  in  \\  ales.  This  locomotive  was  carried  on  two  trucks 
with  two  axles  each,  as  shown  in  Fig.  1,  which  is  reproduced 
from  The  Engineer,  November  15,  1867.  The  two  trucks  could 
turn  so  that  they  were  at  an  angle  with  each  other  without 
throwing  the   driving  gears   out   of   mesh. 

In  1841,  the  Baldwin  Locomotive  Works  built  a  locomotive 
in  which  the  rear  axles  were  driven  by  means  of  a  coimter- 
shaft  and  connecting  rods,  and  the  axles  of  the  front  truck 
were  operated  by  a  gear  transmission  located  on  the  longitudinal 
axis  of  the  machine.  This  locomotive  weighed  I35/2  tons  and 
was  designed  for  use  on  a  quarrj-  railroad.  The  results  were 
satisfactory,  but  the   type   was   afterwards   abandoned. 

The  French  engineer.  Tourasse,  presented  at  the  Competition 
of  Semmcring  in  1831  a  design  of  locomotive  with  six  axles 
similar  to  the  Rhymney  locomotive.  This  locomotive  was 
to  weigh  60  tons  with  the  water,  carried  in  a  saddle  tank  on 
the  boiler.  The  power  developed  would  have  been  extraordi- 
narily  large    for   that   time,    since,    according   to    the    author  of 

'Abstract  of  a  paper  presented  at  the  annual  meeting  of  the  American 
Society   of   Mechanical    Engineers   in   New   York,    December    7-10,    1915. 


\  ■■■■■" 

the  design,  the  locomotive  was  to  be  able  to  start  with  a  load 

of  250  tons  over  a  grade  of  2^  per  cent.  The  Locomotive 
Works  of  Winterthur,  Switzerland,  built  in  1883,  for  an  in- 
dustrial railroad  in  the  south  of  France,  a  locomotive  similar 
to  the  one  just  described.  It  appears  that  this  type  was  un- 
successful. .1  • 

.     ..  r 

The   famous   Engerth   locomotive  built  after  the   Semmering 
Competition,    from    whidi    no    practical    results    were    obtained. 


Fig.  2 — Gear  Arrangement  in  the  Engerth   Locomotive 

was  at  first  characterized  by  the  use  of  gear  transmission  for 
connecting  the  last  axle  of  the  locomotive  to  the  forward 
axle  of  the  tender.  The  arrangement  of  these  gears  is  shown 
in  Fig.  2.    The  intermediate  shaft,  carrying  the  middle  toothed 


Fig.  3 — Haywood's   Hollow  Axle   Locomotive 

gear  is  arranged  to  slide  longitudinally  in  its  bearings,  if  neces- 
sary, to  cut  out  the  connection  with  the  wheels  of  the  tender. 
Quite  a  large  number  of  Engerth  locomotives  were  built.  As 
the  gears   did  not   give   satisfactory   results   in   actual   practice. 


13 


16 


RAILWAY  MECHANICAL  ENGINEER 


Vol.  90,  No.  1 


however,  they  were  eliminated  and  the  complicated  gear  trans- 
mission type  has  long  since  entirely  disappeared  from  practice. 

Before  1830,  W.  N.  James,  of  Birmingham,  proposed  to  con- 
nect not  only  the  axles  of  the  locomotive  and  tender  but  also 
those  of  the  cars  by  means  of  gear  wheels  operated  by  a 
longitudinal  shaft  running  the  length  of  the  train  and  pro- 
vided with  ball  and  socket  joints  to  give  them  the  flexibility 
necessarj-  for  making  the  curves.  The  locomotives  of  the 
Climax,  Shay  and  Heisler  systems  use  this  principle,  the  Climax 
and  Heisler  locomotives  having  been  actually  built  in  sizes' of 
75  to  80  tons  and  the  Shay  locomotives,  up  to   135  tons. 

The  use  of  endless  chain  for  coupling  axles  which  may  be 
thrown   out   of  parallelism   appears   to   have   been   adopted   for 


Fig.  A — Central    Connecting    Rod   Arrangement    Designed    by   Societe 

John  Cokerlll 

the  first  time  in  1851,  by  S.  A.  Maffei,  of  ^^unich,  in  the  con- 
struction of  the  locomotive  Bavaria,  presented  by  him  at  the 
Semmering  Competition.  This  machine  had  seven  axles,  driven 
by  two  cylinders.  The  axles  were  divided  into  three  groups 
and  the  wheels  of  each  group  were  coupled  by  external  con- 
necting rods,  while  the  groups  were  connected  by  endless  chains 
made  of  links  and  studs.  The  engine  was  given  the  first  prize  at 
the  competition.  It  was  said  that  the  victor}'  was  due  only 
to  the  very  brief  duration  of  the  tests,  and  that  this  loco- 
motive could  be  maintained  in  good  operating  condition  only 
by  constant  repairs  to  the  chain  transmissions.  As  a  matter  of 
fact,  the  Bavaria  has  never  been  reproduced  in  full  or  in 
part. 

Lievesey,  in  1860,  devised  an  arrangement  of  chains  and 
sprockets,  not  mounted  directly  on  the  axles,  but  carried  on  a 
spherical  ball  joint  in  such  a  manner  that  the  toothed  wheels 
and  chains  remain  always  in  the  same  plane.  In  the  United 
States  a  type  of  small  locomotive  designed  to  operate  over  roads 
made  of  logs  placed  end  to  end  is  sometimes  used  in  lumbering 
operations.  This  locomotive  is  set  on  two  trucks  and  its  axles 
are  driven  by  means  of  chains  from  a  countershaft  operated 
by  the  cylinder.  The  wheel  treads  are  groove-shaped,  fitting 
over  the  log  rails  on  which  they  run. 

The  transmission  by  universal  joints  may  be  considered  as 
including  all  transmissions  by  ball  joints.  The  term  ball  joint 
applies  here  to  any  device  involving  wheels  mounted  on  a  hollow- 
axle,  in  the  interior  of  which  is  a  shaft  that  receives  the  power 
from  the  steam  cylinders  and  transmits  it  by  means  of  a  ball 
joint,  or  universal  joint,  to  the  hollow  axle.  On  curves  the  hollow 
axles  take  the  radial  displacement  while  the  interior  shafts  re- 
main parallel.  The  hollow  axles  are  coupled  by  external  rods  in 
such  a  manner  as  to  make  the  converging  movements  of  the 
outer  axles  and  the  movement  of  the  transverse  displacement 
of  the  central  axle  correspond.  This  ingenious  device  appears 
to  have  been  invented  by  Percival  Haywood,  who  made  use 
af  it  about  1880  on  a  small  locomotive  running  on  a  15-in.  gage 


railroad   having  curves  of   16-ft.   radius.     This   transmission   is 
shown  in  Fig.  3. 

E.  P.  Cowles  applied  the  same  principle,  but  a  different  ar- 
rangement, to  a  locomotive  on  a  quarry  railroad  in  Kentucky. 
Only  the  central  carrying  axle  of  each  truck  was  hollow,  con- 
taining a  rigid  shaft  acted  upon  by  the  steam  cylinders.  The 
other  axles  were  coupled  by  external  connecting  rods,  in  the 
middle  of  each  of  which  was  provided  a  slot  for  the  crank 
pin  of  the  fixed  shaft,  which  is  carried  on  external  supports 
and  is  connected  with  the  hollow  axle  by  a  central  universal 
joint.  The  inventor  utilized  the  pecuHar  idea  of  operating  both 
trucks  from  the  same  cylinders  in  order  to  simplify  the  general 
construction  of  the  machine.  To  accomplish  this,  each  piston 
rod  was  arranged  to  pass  through  both  covers  of  its  cylinder 
and  to  engage  at  each  end  with  a  connecting  rod.  Due  to  the 
obliquity  of  these  connecting  rods,  however,  their  midpoints  of 
stroke  did  not  correspond  to  each  other,  and  a  sliding  of  the 
wheels  twice  in  each  revolution  resulted. 

TR.\NSMISSION   BY  RECIPROCATING   MOTION. 

The  mechanisms  of  this  class  may  be  divided  in  the  following 
manner :  Coupling  of  convergent  axles  by  connecting  rods  lo- 
cated in  the  longitudinal  axis  of  the  engine,  these  connecting 
rods  being  either  simple  or  double,  rectilinear  or  triangular; 
coupling  by  oscillating  levers  or  equalizers ;  use  of  a  free  axle 
coupled  by  connecting  rods  to  the  converging  axles,  and  coupling 
of  axles  by  means  of  external  connecting  rods  of  which  the 
length  varies  with  the   radial  displacement  of  the  axles. 

The  use  of  central  connecting  rods  acting  on  spherical  crank 
pins  located  in  two  contiguous  axles  is  a  very  simple  idea,  but 
there  is  serious  difficulty  in  passing  the  dead  center.  This  "can 
Ije  remedied  in  several  wajs.  Fig.  4  shows  a  design  of  loco- 
motive presented  by  the   Societe  John   Cokerill   to  the   Semmer- 


Flg.  5 — Allges'   Four-Axle   Locomotive 

ing  Competition.  In  this  design  two  cylinders  act  on  the  two 
front  axles  while  two  other  cylinders  act  on  the  two  axles  of 
the  truck  in  the  rear.  The  first  axle  of  this  truck  is  coupled  to 
the  two  axles  of  the  engine  by  a  central  connecting  rod  engag- 
ing with  three  axle  cranks.  This  design  is  referred  to  here 
because  of  the  arrangement  of  center  coupling.  It  has  never 
been  put  into  practice. 

Thouvenot  took  up  the  idea  of  locating  rods  on  the  axis  of 
engine  al)out  1860.  He  deflected  the  connecting  rods  so  as  to 
bring  them  back  into  the  axis  of  the  engine,  the  crank-axles 
being  so  designed  as  to  bring  both  cranks  on  the  longitudinal 
center  line.  This  arrangement  does  not  appear  to  possess  suf- 
ficient strength. 

C.  Aliges,  former  engineer  of  the  Cail  factory  in  Paris,  de- 
veloped a  design  for  a  four-axle  locomotive  (Fig.  5),  in  which 
one  of  the  two  axles  forming  the  truck  was  connected  with 
the  driving  shaft  by  a  central  connecting  rod  and  the  other 
with  the  third  axle  by  a  like  arrangement. 

The  idea  of  using  oscillating  levers  for  coupling  convergent 
axles  was  first  disclosed  about  1855  in  an  invention  by  Lucien 
Rarchaert.  There  is  a  model  of  this  arrangement  in  the  galler>- 
of  the  Conservatoire  des  Arts  et  Metiers  in  Paris,  but  the 
system  itself  has  never  been  actually  used. 

A  German  engineer.  Christian  Hagans,  invented  the  arrange- 
ment shown  in  Fig.  6.  The  axles  of  the  truck  were  acted  upon 
by  a  vertical  lever  a,  oscillated  through  the  intermediary  of  a 
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longitudinal  rod  by  lever  a ,  oscillated  by  the  piston  rod.  The 
upper  end  of  the  lever  a  is  connected  to  the  top  of  an  equalizer 
;  h,  pivoted  in  the  middle  and  having  its  lower  extremity  attached 
,  by  a  distance  rod  to  the  rear  axle  c,  of  the  truck.  The  result 
of  this  arrangement  is  that  if,  on  curves,  the  axles  of  the  truck 
are  displaced,  the  lower  part  of  the  lever  a  has  a  displacement 
in  the  same  direction  and  to  the  same  amount,  so  taking  care 
of  the  convergence  of  the  axles.  The  Hagans  system  was  at 
first  considered  quite  a  success  on  the  Prussian  State  Railroads 
on  five-axle  coupled  locomotives  weighing  72  tons  in  service,  but 
it  has  since  been  entirely  abandoned  because  the  introduction  of 
locomotives  with  five  axles,  parallel  and  coupled  by  ordinarj-  side 
rods,  has  made   it  unnecessary. 

The  Johnstone  system,  which  has  been  applied  on  several  large 
duplex  locomotives  built  in  the  United  States  for  the  Central 
Mexican  Railroads,  has  some  resemblance  to  the  preceding  type. 
Fig.  7  shows  one-half  of  this  locomotive,  the  other  half  being 
entirely  similar.    The  piston  rod  acts  on  the  middle  of  a  lever  a. 


Fig.   6 — Hagen's   Five-Axle    Locomotive 

1 
which  is  vertical  when  in  its  normal  position.  The  main  con- 
necting rod  is  attached  to  the  lower  extremity  of  this  lever  while 
from  the  upper  extremity  a  short  coupling  rod  connects  to  the 
top  of  equalizer  h.  This  equalizer  oscillates  about  its  middle 
and  operates  from  its  lower  end  a  connecting  rod  to  a  crank 
pin  set  at  180  deg.  from  the  working  pin  of  the  counter-crank. 
The  lever  a,  to  which  the  piston  rod  is  attached,  moves  always 
parallel  to  itself,  vertically  on  straight  track  and  at  a  slight  in- 
cline on  curves. 

The  use  of  a  free  axle  coupled  by  connecting  rods  with 
radial  axles  appears  to  date  back  to  the  Semmering  Competi- 
tion. Maffei  there  presented  several  designs  in  which  the  axles 
of  locomotives  and  their  tenders  were  coupled  by  inclined  or 
triangular  connecting  rods.  A  similar  design  (Fig.  8),  submitted 
at  the  same  Competition  by  a  Hannoverian  engineer,  Kirchweger, 
shows   a   locomotive   carried   on   two   trucks   having  two   axles 
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F'fl.  7 — Johnstone  System  of   Equalizer  Transmission 

each,  the  coupling  of  the  trucks  being  effected  by  an  arrange- 
ment of  this  kind.  It  may  be  seen  that  there  is  a  connection  be- 
tween the  journal  boxes  of  the  wheel  axles  and  of  the  free  axle. 
The  Austrian  engineer,  Pius  Fink,  tried  to  retain  in  the 
Engerth  machine  its  original  property  of  total  adhesive  weight 
by  substituting  for  the  gear  train  an  articulated  device,  using 
a  free  axle.  These  locomotives  were  in  service  for  several 
years. 

Rarchaert,  after  having  abandoned  the  system  of  oscillating 
levers,  designed  an  arrangement  coming  under  the  present  cate- 
gory (Fig.  9).  This  was  applied  on  a  locomotive  with  two 
trucks  having  two  axles  each.  The  cylinders  operated  a  free 
axle  coupled  with  the  carrying  axles  by  a  triangular  central 
connecting  rod.  The  pins  of  the  cranks  had  spherical  heads. 
The  locomotive  gave  good  results,  but  at  the  death  of  the  in- 


ventor experiments  with  it  were  discontinued.  It  is  of  interest 
to  recall  that  the  author  of  this  ingenious  system  was  a 
watchmaker.  •-    .' 

The  well-known  designer,  Krauss,  of  Munich,  proposed  in 
1893,  an  arrangement  permitting  of  the  operation  of  the  axles 
of  a  truck  by  steam  cylinders  carried  on  the  main  frame  of 
the  engine,  as  shown  in  Fig.  10.  To  accomplish  this,  the  crank 
pins  on  the  driving  shaft  carry-  pin  blocks  working  in  slots  in 
the  trussed  connecting  rods.  The  use  of  such  connecting  rods 
is  subject  to  serious  objections.  Stress  is  exerted  on  the  crank 
pin  in  a  vertical  direction  only  and,  moreover,  the  pin  blocks 
have  on  curves  a  periodic  displacement  in  a  direction  trans- 
verse to  the  axis  of  the  connecting  rod.  None  of  these  systems 
appear  to  have  been  utilized  practically. 

Under  the  classification  of  external  connecting  rods,  the 
lengths  of  which  vary  with  the  convergence  of  the  axle,  .refer- 
ence will  be  made  first  to  the  Klose  system,  which  has  been 
fairly  widely  applied.  It  may  be  seen  from  this  figure  that  the 
crank  pin  of  the  working  axle  carries  a  kind  of  rocker  lever  to 
two  points  of  which  are  connected  the  coupling  rods  of  the 
other  axles.  The  other  two  points  are  connected  to  the  extreme 
axles  by  a  systern  of  connecting  rods  and  triangles   in   such  a 


Fig.    8 — Kirchweger    Free-Axle    Locomotive 

manner  that  the  convergence  of  the  axles  corresponds  to  the 
variation  in  length  of  the  coupling  rods.  This  system  has  been 
employed  in  locomotives  having  a  gage  of  5.77  ft.  on  the  Bos- 
nian-Herzegovinian  Railroads  and  on  large  five-axle  locomo- 
tives of  the  Wuerttemberg  State  Railroads. 

In  the  Vogel  system  (Fig.  11),  it  has  been  proposed  to 
couple  the  fixed  axles  of  the  locomotive  with  the  axle  of  a 
pivoting  truck  placed  under  the  tender.  The  crank  pin  of 
the  wheel  glides  in  a  slot  cut  in  the  external  connecting  rod 
and  the  main  rod  connects  with  the  spherical  head  of  an  equal- 
izer connecting  the  two  coupling  rods.  This  system  appeared 
in  1878. 

CONCLUSION. 

An  examination  of  these  devices  gives  the  impression  that 
all  of  them  involve  a  serious  inconvenience,  and  that  all  of 
them  can  operate  in  a  satisfactory  manner  only  when  they  are 
in  vertical  play,  parallel  to  the  longitudinal  axis  of  the  engine, 
t.  e.,  when  the  latter  runs  along  straight  sections  of  track.  More 
than  fifty  years  ago,  J.  J.  Meyer,  author  of  the  first  system 
of  articulated  locomotives  which  has  given  practically  satisfac- 
tory results,  wrote  the  following:  "In  the  systems  proposed 
for  coupling  in  a  rigid  manner  in  whatsoever  way  it  may  be. 
the  several  axles  belonging  to  two  diverging  trains,  the  addi- 
tion of  coupling  mechanism  introduces  a  greater  complication 
than  the  addition  of  two  extra  steam  cylinders,  and  the  main- 
tenance of  these  mechanisms,  as  well  as  keeping  the  drive 
wheels  rigidly  to  the  same  diameter,  will  be  of  greater  cost 
than  that  of  the  two  extra  cylinders  and  the  two  mechanisms, 
without  taking  into  consideration  the  loss  in  efficiency." 

DISCUSSION 

E.  A.  Averill:  It  is  possible  in  a  two-cylinder  locomotive  to 
obtain  a  tractive  effort  around  100,000  lb.  as  far  as  the  cylin- 
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ders  are  concerned.  In  view  of  the  limitations  of  a  satisfactory 
factor  of  adhesion  and  safe  weiijht  on  each  driving;  axle,  snch 
a  tractive  effi-rt  would  necessitate  the  use  of  12-cf)ui)1e(l  drivers, 
which  means  a  driving  wheel  Ijase  of  approximately  26  ft.  6  in. 
for  drivers  60  in.  in  diameter.  Such  a  ripid  wheclhase  would 
be  impossiMe  for  ordinary-  use,  with  no  arranircmcnts  allow- 
ing sidewise  action  of  the  drivintr  wheel  other  than  the  setting 
in  of  the  tires  or  the  use  of  Mind  tires.  We  have  reached  a 
tractive  effort  of  nearly  8.S,000  Ih.  and  a  wheelha.se  of  22  ft. 
It  is  not  a  verj-  ^r^-'at  step  from  tiiat  to  1(X),0(X)  Ih.,  a  step 
that  is  desired  and  prohahly  will  he  undertaken,  hut  there  is 
an  important  pruhlem  to  solve  in  connection  with  this  very 
long  wheelbase. 

,     W.  F.   Keisel,  Jr.   (Pennsylvania  Railroad):     Apparently  few 
of  the  designs   shown   in    Mr.   Mallet's  paper  have   reached   the 
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Fig.   9 — Rarchaert's   Free-Axle    Design 

experimental  stage  and  none  have  come  into  general  use.  This 
is  sufficient  indication  that  tlieir  practicability  is  doubtful.  The 
further  fact  that  other  solutions  of  the  problem,  less  expensive 
and  complicated,  have  been  found  would  lead  to  the  conclusion 
that  such  schemes  will  proliably  never  be  adopted,  their  only 
advantage  being  that  all  the  axles  can  be  driven  from  a  single 
set  of  cylinders. 

The  weight  and  size  of  modern  locomotives  are  so  great  that 
the  cylinder  diameters  are  now  as  large  as  road  clearances  will 
4)ermit.  If  larger  locomotives  are  built,  the  application  of  two 
or  more  sets  of  cylinders  will  probably  be  obligator}'.  If  the 
number  of  sets  of  cylinders  is  increased  the  Mallet  type  is  the 
logical  type  to  use,  as  no  change  in  the  customary  construction. 


Fig.  to — Krauss'  Slotted   Rod  Arrangement 


of  side  rods,  pins,  etc.,  is  necessary.  In  the  Mallet  type  all 
necessary  flexibility  that  may  be  required  on  account  of  track 
curvature  can  readily  be  obtained,  making  it  unnecessary  to 
consider  further  the  flexible  drive.  Another  reason  why  such 
types  are  not  likely  to  come  into  practical  use  is  that  the  loss 
in  efficiency  would  be  greater  than  the  loss  due  to  carrying 
10  or  15  per  cent  of  the  weight  of  the  locomotive  on  truck 
axles. 

C.   J.   Mellin :      Various    forms   of   gearing   were   among   the 


'first  means  sought  to  transmit  motion  from  one  set  or  group 
of  axles  to  another.  This  has  probably  been  the  most  success- 
ful principle  applied  for  this  purpose.  The  application  of  chains 
for  tlie  transmission  of  power  from  one  axle  to  another  was 
also  tried  at  an  early  date,  but  probably  owing  to  defective  or 
weak  chains,  it  was  abandoned  at  the  outset  and  reintroduced  at 
a  comparatively  recent  time  on  log  engines.  A  number  of 
such  engines  have  been  built  and  are  reported  giving  satisfac- 
tory service,  the  chains  permitting  greater  freedom  of  the  axles 
than   the  coupling  rods,  on   a   rough   road  bed. 

Theoretically  the  nearest  correct  method  for  self-alignment  of 
individual  axles  on  curves  is  that  developed  by  Haywood  (Fig. 
3).  The  axles  not  only  assume  a  radial  position,  but  the  entire 
wheelbase  conforms  to  the  curve,  the  middle  axle  being  forced 
out  against  the  outer  rail.  It  does  not  appear,  however,  that 
it  can  be  applied  to  any  but  light  engines,  due  to  the  unfavor- 
able carrying  of  the  weight  on  the  crank  axles  at  the  ball  con- 
nections in  the  middle  between  the  frames.  It  is  also  a  question 
whether  the  wheels  will  run  steady  on  a  straight  track,  as  it 
appears  that  they  are  liable  to  wabble  from  one  rail  to  the 
other,  being  confined  only  by  the  single  ball  in  the  hollow  axle. 
G.  R.  Henderson :  When  a  large  number  of  axles  are  oper- 
ated by  one  pair  of  cylinders,  we  have  the  following  oI)jectionaI 
features:  Large  and  unwieldy  cylinder  proportions  and  parts; 
great  loads  on  rods,  crossheads,  guides  and  main  crank  pins ; 
heavy    rods    and    reciprocating    parts ;    increased    difficulty    in 
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Fig.   11 — Vogel   System   of   Offset    Rods 

lidjricating  the  bearings  and  rubbing  surfaces ;  greater  labor 
in  making  Vound  house  repairs  and  adjustments.  When  oper- 
ating ,on  the  road  the  most  objectionable  feature  is  found  in 
the  loss  of  headway  due  to  slipping  of  the  drivers,  practically 
stalling  the  train  on  heavy  grades,  whereas,  in  the  Mallet  type 
of  locomotive,  it  is  a  well-known  fact  that  the  drivers  of  both 
high  and  low  pressure  imits  practically  never  slip  at  the  same 
time.  This  is  one  of  the  most  valuable  features  of  the  Mallet 
type  locomotive  and  ordinarily  is  not  given  sufficient  considera- 
tion in  selecting  locomtives  for  heavy  drags. 

W.  E.  Woodard  (American  Locomotive  Company)  :  From 
the  standpoint  of  tracking,  the  problem  of  operating  a  long 
coupled  wheelbase  with  a  single  pair  of  cylinders  could  un- 
doubtedly best  be  solved  by  arranging  certaiii  of  the  wheels  so 
that  th^y  could  deflect  radially.  However,  this  involves  mechan- 
ical difficulties  which,  .so  far,  have  appeared  to  be  difficult  to 
solve,  at  least  for  heavy  locomotives.  A  practical  solution 
would  seem  to  be  a  compromise  construction  which  permits  of 
lateral  motion  of  certain  of  the  coupled  wheels  in  a  plane 
parallel  with  the  other  coupled  axles.  A  comparatively  simple 
side  rod  construction  can  be  used  which  will  readily  take  care 
of  the  side  motion  required.  The  Zara  and  other  similar  tnick 
constructions,  which  have  been  used  abroad,  are  based  on  this 
general  principle.  Floating  coupled  axles  in  which  an  abnormal 
amoimt  of  lateral  play  is  allowed  to  accommodate  the  curving 
of  the  wheelbase,  have  also  been  used  abroad  and  to  a  limited 
extent  in  this  country.  Floating  axles  with  lateral  play  will 
certainly  allow  long  wheelbase  engines  easily  to  pass  sharp  curves, 
but  their  use  is  open  to  the  objection  that  they  do  not  contribute 
any  guiding  effort  on  curves,  or  steadying  action  on  tangent 
track,  until  the  full  lateral  play  is  taken  up.    Moreover,  because 
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such  axles  are  free  to  move  laterally,  almost  all  the  flansre  wear 

f  comes  on  those  coupled  wheels  which  have  normal  lateral  play. 

-The    ruling    of    the     Interstate    Commerce    Commission,    lately 

made,  covering  allo\vaI)le  lateral  play  between  driving  wheel  hubs 

'and  driving  boxes,  is  also  an  objection  to  this  construction. 

It  is  evident  that  the  design  of   lateral  motion  coupled  axles 

wliich    will    best    meet    the    conditions    of    the    case    should    be 

^capable  of  application  to  any   or   several  pairs   of  the   coupled 

'§  wheels.     Thus  it  may  be  desirable  to  equip  the  first   and  last 

f  coupled    axle    with   a    lateral    motion    device,    or    possibly    even 
s  the  first,  last  and  middle  pairs  of  wheels.     There  has  recently 
been  placed  in  service  an  arrangement  of  lateral  motion  coupled 
axle  which  meets  these  requirements.    It  provides  sufficient  flexi- 
^  bility  to  admit  of  a  locomotive  with  a  long  driving  wheelbase 
i  curving  easily  and  at  the  same  time  affords  a  definite  resistance 
against  lateral  motion.     This  design   is  in  successful  operation 
on  a  number  of  heavy  10-coupled  locomotives  on  the  New  York, 
Ontario  &  Western  and  has  also  been  used  on  a  similar  class  of 
^  locomotives  of  unusual  weight  and  power  just  going  into  service 
on  the   Erie   Railroad.     Briefly,   the   design  consists   of   an   ar- 
rangement which  permits  of  about  2  in.  total  side  play  of  the 
J   leading    coupled    wheels    and    boxes.      This    lateral    motion    is 
'   resisted   and   controlled   by   a   constant    side   resistance   which   is 
■i  obtained  through   the  action  of  the  load  carried  on  the  boxes. 
•^'  In  this  way,  a  positive  gravity  control   is  obtained   against   an 
J  initial    side   motion   of   the    wheels   and   throughout   the    entire 
range  of  this  motion  up  to  its  limit.     The  side  rods  connecting 
this  pair  of  driving  wheels  with  the  second  pair  of  wheels  are 
arranged   with   ball   knuckle-joint   pins   and   a   special   design   of 
spherical  crank  pin.    The  New  York,  Ontario  &  Western  2-10-2 
type  engines  have  28-in.  by  32-in.  cylinders,  57-in.  driving  wheels, 
a  rated  tractive  effort  of  71,200  lb.  and  a  driving  wheelbase  20 
ft.   long.     The   Erie  2-10-2  type   has  31-in.   by  32-in.   cylinders, 
v;  63-in.  driving  wheels,  a   rated  tractive  effort   of  83.000  lb.   and 

-  a   driving   wheelbase  of  22   ft.   6  in.      In  both    designs    flanged 
tires  are  used  on   all   the  driving  wheels.     These  engines  pass 

,    readily    around    yard    curves    of    20    deg.    without    craniping    or 

-.   grinding. 

*       The  principle  of  applying  a  yielding  resistance  to  control  the 

>  motion   of   the   driving   axle   having   lateral    play   appears   to   be 
fully  justified  by  the  results  of  operation  so  far  obtained.     Ob- 

.  servations  of  the  engines  in  service  show  that  there  is  no  lateral 
■..  motion  of  these  wheels  on  tangent  track  and  on  ordinar>^  line 
■■  curves,  even  when  the  engine  is  working  very  hard  at  moderate 
;  speeds.  The  tire  wear  also  appears  to  be  about  evenly  divided 
.?    between  the  first  and  the  second  driving  wheels.     These  applica- 

>  tions  seem  to  justify  the  expectation  that  this  construction  can 
V  readily  be  extended  to  a  12-coupled  locomotive  having  lateral 
:;  motion  driving  axles  front  and  back.  With  such  a  locomotive, 
^'.;  a  tractive  effort  of  100.000  lb.  with  a  single  pair  of  cylinders 
J  could  be  obtained  within  the  limit  of  wheel  loads  which  hav« 
__  been  used  on  a  numl)er  of  existing  locomotives.  The  construc- 
';  tion  is  also  applicable  to  Mallet  locomotives,  thiis  increasing  the 

-  nunil)er  of  pairs  of  coupled  wheels  in  each  unit. 

[      ( ico.  L.  Fowler :     I  have  made  a   few-   investigations  relative 

-  to  lateral  wheel  pressures  on  cur\es,  and  have  gotten  what 
:  were,  to  me,  astonishing  results.  There  is '  one  thing  that 
r    .stands  out  very   clearly    and  that  is   the    fact   that  the  leading 

;  truck  has  a  very  material  effect  upon  the  distribution  of  the 
_^  lateral  tlirust.  I  found  that  in  negotiating  curves,  the  lead- 
A  mg  truck  of  a  Consolidation  locomotive  has  the  greatest  amount 
I  of  pressure  on  the  rail,  then  comes  the  second  driver,  followed 
•.>  by  the  first  driver,  the  third  driver  and  fourth  driver,  in  the 
■^  order  named.  Turning  the  engine  around  and  running  it  back- 
^  ward,  the  rear  wheel  strikes  a  tremendous  blow  and  the  rest 
f  of  the  wh.eels  travel  around  with  very  little  pressure.  The 
same  thing:  was  manifest  in  connection  with  Pennsylvania  elec- 
.;  trie  locomotives.  The  leading  driver  on  the  rear  unit  put 
J;  most  of  the  pressure  on  the  rail.  I  have  never  investigated 
I  the  Mallet  type,  but  I  believe  the  blow  from  the  leading  wheel 
J  of  the   second   unit   would  be  a   pretty   serious   thing  at   high 
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speeds  on  sharp  curves.  As  to  switcl5\  engines  and  Consolida- 
tion locomotives  running  backward,  I  believe  the  speed  should 
l)e  limited  to  not  more  than  20  or  25  miles  an  hour. 

The  easiest  riding  locomotive  is  the  old  American  type,  fol- 
lowed by  the  Pacific  type,  if  the  weight  is  not  considered. 
With  the  latter  type  the  lateral  pressure  from  the  trailing 
wheel  was  invariably  much  higher  than  that  from  the  rear 
driver.  The  pressure  in  the  case  of  tenders  was  very  liv;ht.  but 
with  a  train  negotiating  a  sharp  curve  at  high  speed,  the  effect 
of  the  locomotive  is  slight  compared  with  that  of  the  sleeping 
cars  following.  With  a  Pacific  type  locomotive  pressures  were 
recorded  from  13,000  lb.  to  14,000  lb.  for  a  single  wheel,  fol- 
lowed by  a  sleeping  car  with  32,000  lb.  to  36,000  lb. 

In  regard  to  the  limitation  of  lateral  motion  in  the  driving 
boxes,  I  could  find  no  difference  in  a  large  number  of  en- 
gines on  curves,  where  the  engine  apparently  bears  over  against 
the  outer  rail,  but  on  tangent  track  side  motion  is  an  impor- 
tant factor.  A  dilapidated  locomotive,  with  from  IY2  in.  to  If^ 
in.  side  motion  and  just  ready  to  go  into  the  shop,  slides  over  a 
tangent  track  with  an  ease  that  is  surprising.  With  about  -ys 
in.  lateral  motion,  heavy  blows  may  be  expected. 

E.  B.  Katte  (New  York  Central)  :  Some  experiences  de- 
rived in  the  development  of  the  earlier  types  of  high-speed 
electric  locomotives  do  not  agree  with  Mr.  Fowler's  experience 
in  regard  to  lateral  motion.  We  found  in  the  early  type  of 
electric  locomotive,  w-hich  only  had  a  two-wheel  guiding  truck, 
that  if  there  were  considerable  lateral  motion,  either  in  running 
into  a  curve,  or  in  nmning  off  a  cune.  there  was  a  tendency 
to  throw  over  from  one  side  to  the  other.  The  effect  of  the 
low  center  of  gravity  was  accentuated  by  the  lost  motion,  and 
we  would  gradually  get  such  a  cumulative  <«hock  at  speeds  of 
80  or  83  miles  an  hour  that  we  would  break  the  track,  which 
was  relatively  light.  Taking  the  same  locomotive  with  hardly, 
any  lost  motion,  we  could  run  it  at  almost  any  speed  without 
getting  a  knock  against  the  rails. 

W.  E.  Woodard :  I  do  not  see  w  by  it  should  not  be  possible 
to  provide  cylinders  large  enough  to  take  care  of  12-coupled 
drivers,  although  they  will  slightly  exceed  tlie  sizes  we  have 
been  using  up  to  this  time.  The  12-coupled  locomotive  would 
probably  take  a  32-in.  or  33-in.  cylinder,  well  imder  the  size  of 
cylinders  used  on  the  Mallet.  If  any  one  had  said  anything  a 
short  time  ago  about  building  85,000-lb.  tractive  effort  units 
we  would  have  thrown  up  our  hands,  but  we  have  done  that. 
I  see  no  obstacles  to  prevent  going  up  to  a  simple  locomotive 
with  100,000-lb.  tractive  effort. 

On  the  New  York,  Ontario  &  Western  engines  there  are  no 
indications  whatever  of  the  driver  deflecting  under  the  most 
severe  working  of  the  engines,  even  at  seventy-five  revolutions 
per  minute,  when  there  was  the  greatest  tendency  to  nose.  In 
fact,  an  indicator  on  the  lateral  motion  device  showed  no  de- 
flection on  any  curve  or  tangent  track  except  when  going 
over  a  cross-over,  or  a  ver)-  sharp  turn-out  in  the  yard. 

C.  D.  Young:  I  can  see  no  particular  difliculty  in  reaching 
100,000-11).  tractive  efforts,  but  I  do  not  believe  that  the  use 
of  two  cylinders  is  the  way  to  do  it.  It  should  be  done  either 
with  two  pairs  of  simple  cylinders,  or  with  three  simple  cylin- 
ders. In  that  way  the  long  overhang  of  the  main  pin,  which 
would  result  from  the  wide  spread,  would  be  overcome,  as 
well  as  the  trouble  with  cylinder  clearances.  If  the  cylinders 
were  made  large  enough  to  limit  the  full  gear  position  to  a 
reasonable  cut-off,  I  believe  a  boiler  could  be  made  which  would 
develop  the  possibilities  of  100,000-lb.  tractive  effort.  I  see  no 
use,  however,  for  such  a  locomotive  if  the  boiler  will  not  supply 
the  steam.  There  should  be  three  or  four  cylinders  large  enough 
to  permit  the  valve  gear  to  be  so  arranged  that  the  maximum 
cut-off  would  not  be  over  65  or  70  per  cent,  thus  making  it 
possible  to  develop  full  tractive  effort  at  a  reasonable  water 
rate.  The  water  rate  of  the  two-cylinder  engine,  working  full 
gear  at  seven  or  eight  miles  an  hour,  is  about  31  lb.  per  hp.  hr. 
with  225  deg.  of  superheat.  If  the  cut-off  is  reduced  50  per  cent 
the  water  rate  drops  to  18.5  lb. 
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AUXILIARY  CAR  FOR  WRECKING  CRANE 

The  engraving  shows  a  well-arranged  auxiliary  car  which  has 
been  developed  on  the  Canadian  Northern  and  made  standard 
for  use  with  wrecking  cranes  on  that  road.  One  end  of  the 
car  is  enclosed  for  a  length  of  14  ft.  3  in.  This  compartment  is 
fitted  with  two  bunks,  one  upper  and  one  lower,  a  stove,  a  sink, 
a  drop  table,  a  clothes  locker  and  a  tool  and  supply  locker.  Along 
the  sides  of  the  open  portion  of  the  car  are  weatherproof  bins 
about  2  ft.  6  in.  wide  inside,  divided  into  sections  in  which  are 
stored  cables  and  chains  of  various  sizes  together  with  a  supply 
of  waste.    These  bins  are  3  ft.  high  and  between  them  is  a  space 


tributed  between  the  draft  gear  and  end  sill.  The  point  of  con- 
tact between  the  horn  of  the  coupler  and  striking  plate  is  assumed 
to  be  2  in.  above  the  top  of  the  coupler  shank.  For  a  shank  5 
in.  deep,  the  distance  from  the  center  line  of  draft  gear  to  the 
assumed  point  of  contact  of  coupler  horn  is  AYz  in.  This  is  the 
first  time,  to  my  knowledge,  that  any  mechanical  body  has  ever 
conceded  that  the  center  line  of  end  force  is  above  the  center  line 
of  the  coupler.  This  is  as  it  should  be,  as  there  is  no  draft 
gear  of  sufficient  capacity  to  entirely  absorb  this  end  force.  I  do 
not  think  that  the  assumed  250,000  lb.  is  sufficient.  The  assumed 
end  force  should  be  not  less  than  400,000  lb.  static,  basing  my 
opinion  on  what  I  see  in  the  field,  and  the  tests  made  by  Prof. 


Vfrecking 

Crane 

End 


Canadian    Northern   Wrecking   Crane   Auxiliary   Car 


3  ft.  6  in.  wide  within  which  hang  the  crane  hooks  when  the 
wrecking  train  is  made  up.  The  train  consists  of  the  crane,  the 
auxiliary  car,  a  tool  car,  a  flat  car  for  trucks,  blocking,  etc.,  and 
a  boarding  car  for  the  crew,  in  the  order  named  from  the  loco- 
tive.  The  auxiliary  car  was  developed  by  A.  L.  Graburn,  assist- 
ant superintendent  rolling  stock  of  the  Canadian  Northern. 


THE  CAUSE  OF  SHOCKS  IN  LONG  FREIGHT 

TRAINS* 

The  Master  Car  Builders'  Association  Committee  on  car  con- 
struction has  stated  that  the  intensity  of  end  force  on  freight 
cars  is^  assumed  to  be  equivalent  to  250,000  lb.  static,  which  may 
be  concentrated   on   the  center   line  of   the   draft   gear,   or   dis- 

.»,r  n""*""!.^^  V^V^r  by  H.  C.  Priebe,  Chicago  Steel  Car  Company,  read  before 
me  Lar  i-oremen  s  Association  of  Chicago,  December  13,  1915. 


Enslej-  during  the  past  year.  The  statement  was  made  by  D.  F. 
Crawford,  general  superintendent  motive  Rpwer,  Pennsylvania 
Lines  West,  at  Atlantic  City  last  June,  referring  to  the  tests 
made  in  1903  and  1904  with  a  dynamometer  car:  "At  that  time 
it  was  found  that  the  shock  recorded  by  the  dynamometer  car 
was  about  100,000  lb.  per  mile  per  hour,  up  to  six  miles  per 
hour,  when  the  entire  capacity  of  the  dynamometer  car,  which 
was  some  615,000  lb.  was  absorbed."  Using  this  as  a  basis,  let 
us  see  what  we  find  in  everyday  service.  First,  take  a  level 
yard,  where  the  switching  is  usually  done  by  a  switching  crew 
of  three  men.  Do  you  find  any  of  them  setting  brakes  ^o 
diminish  impact  with  other  cars?  Do  they  switch  cars  at  leis 
than  four  miles  per  hour?  The  hump  yard  conditions  are 
somewhat  improved  because  there  are  usually  enough  men  to 
ride  all  cuts  of  cars  that  go  over  the  hump.  But  the  worst  of  all 
are  our  road  conditions,  due  to  the  slack  in  our  trains. 

The  heavy  shocks  in  trains  are  sometimes   attributed  to  the 
recoil  of   the  draft  gear,   but  this  is   not  the   case.     They  are 
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caused  by  the  slack  in  the  train.  Many  shocks  occur  every  day 
and  it  is  only  when  actual  damage  is  done  or  passenger  trains 
delayed  that  the  trainmen  will  even  report  them. 

The  ^L  C.  B.  coupler  committee  has  been  working  on  a  new 
standard  coupler  for  some  time.  The  only  objection  I  have  to 
this  coupler  is  the  size  of  the  slot.  In  the  present  coupler  we 
have  a  55^  in.  bj'  1^4  •"•  slot.  In  the  new  coupler  wc  should  have 
an  opening  for  at  least' a  7  in.  by  1^  in.  key.  The  bearing  area 
in  both  the  coupler  and  key  is  insufficient  and  is  one  of  the  many 
causes  of  so  much  slack  in  our  trains. 

Attention  should  also  be  directed  to  the  draft  gear,  which  is 
the  greate.'it  slack  producer  we  have.  The  M.  C.  B.  committee 
sent  out  a  circular  of  inquiry  early  in  1915,  with  a'  number  of 
questions  for  the  purpose  of  finding  out  general  practices.  One 
of  the  questions  was :  "What  is  your  recommendation  for 
coupler  travel  in  connection  with  high  capacity  draft  gears?" 
Of  the  replies,  36  per  cent,  expressed  a  preference  for  more 
coupler  travel  than  the  present  standard  of  2^  in.  between 
coupler  horn  and  striking  plate,  some  of  them  as  high  as  .t  in. 
It  is  strange  that  so  many  people  overlook  the  fact  that  in  train 
service  there  are  always  two  draft  gears  between  two  cars,  and 
every  time  the  draft  gear  travel  is  increased  one  inch,  the  move- 
ment between  two  cars  is  increased  four  inches,  and  the  slack 
two  inches. 

To  illustrate,  many  modern  friction  draft  gears  have  a  travel  of 
3J4  i"-  This  allows  the  coupler  to  move  in  3^4  •"■  and  out  3J4  in- 
from  the  normal  position,  allowing  each  coupler  to  move  6^'2  in. 
As  there  are  two  couplers  between  two  cars,  we  have  13  in.  of 
actual  movement  without  considering  clearance  between  knuckles. 
which  will  average  another  inch,  making  a  total  of  14  in.  between 
each  two  cars  in  a  solic^  steel  train.  Thus  in  a  train  of  100  cars, 
we  have  116  ft.  8  in.  of  movement  between  cars,  of  which  there 
is  62  ft.  6  in.  of  slack  and  54  ft.  2  in.  of  resistance  when  new. 
After  a  year  of  actual  service  the  gears  will  have  lost  another 
inch  of  resistance  due  to  the  wearing  down  of  friction  surfaces ; 
we  then  have  but  Zl  ft.  2  in.  of  resistance  and  79  ft.  2  in.  of  slack, 
and  so  on.  The  result  is  the  growing  cost  of  freight  car  repairs. 
We  are  trying  to  absorb  momentum  with  the  draft  gear,  that 
should  be  controlled  by  the  brakes.  My  experience  has  been 
that  whenever  an  engine  fails  to  start  a  train  with  resilience 
enough  to  e(iual  one  revolution  of  the  drivers,  it  will  be  unable 
to  take  the  train  to  destination.  Then,  why  should  there  be  60  ft. 
or  more  of  slack,  in  addition  to  the  resilience? 

Drawl  lar  resistance  shoidd  be  increased  and  the  travel  should 
be  reduced  to  produce  results  without  depending  on  the  en- 
gineer's judgment  as  to  how  much  slack  he  can  take  with  safety. 
The  facts  are  that  excessive  drawbar  travel  produces  excessive 
slack;  and  while  the  draft  gear  may  act  as  a  .shock  absorber, 
slack  is  certainly  a  shock  producer.  Trainmen  can  be  instructed 
on  the  book  of  rules,  bulletins  may  be  posted,  additional  traveling 
engineers  employed,  but  slack  cannot  be  reduced  by  such  methods. 
Emergency  ai)plications  of  air  brakes  are  bound  to  take  place; 
therefore  the  slack  must  be  reduced  to  avoid  collision  shocks 
in  road  service. 

If  we  must  have  friction  to  retard  momentum  let  us  have  it 
on  the  brake  .shoes  which  can  be  properly  adjusted  and  removed 
when  worn  out  without  going  to  the  repair  track,  and  insist 
that  the  brakes  be  used  for  this  purpose,  instead  of  the  draft 
gear. 

The  best  results  in  railroad  train  service  were  obtained  whenlf 
the  resistance  in  the  end  of  the  cars  exceeded  the  carrying  ca- 
pacity of  the  cars.  Today  the  capacity  of  the  cars  exceeds  the  *^ 
capacity  of  the  draft  gear.  Go  out  in  any  yard  when  tonnage 
trains  are  pulling  out  and  you  will  find  90  per  cent  of  the  draft 
gears  stretched  out  aI)S()lutely  dead  by  a  locomotive  with  a  trac- 
tive effort  of  less  than  70,000  lb.  I  find  that  most  of  the  friction 
draft  gears  are  creepers,  and  will  become  dead  under  sudden 
jerks,  thrusts,  or  constant  load  and  remain  so  until  the  load  is 
entirely  removed,  not  having  return  power  enough  to  come  back 
under  the  strain  of  an  ordinary  engine.  I  also  find  this  to  be 
true  in  placing  friction  springs  in  car  trucks ;  the  capacity  of  the 
springs  exceeding  by  far  the  capacity  of  the  standard  coil  truck 


springs,  yet  when  forced  down  going  over  rough  track  they  re- 
main dead,  absoluteh-  worthless  imtil  the  load  is  removed. 

The  greatest  argument  against  the  spring  gears  is  a  supposed 
recoil,  but  recoil  we  must  have  or  we  have  no  draft  gear.  If 
the  recoil  were  as  great  as  some  people  say  it  is,  some  of  our 
trains  would  be  aeroplanes,  as  no  one  hesitates  to  place  sufficient 
springs  in  the  trucks  of  cars  to  properly  carry  the  load. 


WHEEL  CLAMP  AND  JACK  BLOCK 

A  combination  wheel  clamp  and  jack  block  for  use  with 
journal  jacks  when  changing  brasses  is  shown  herewith.  This 
device  was  developed  by  H.  J.  White,  supervisor  of  car  work, 
Canadian  Northern,  Eastern  Lines,  and  is  extensively  used  on 
that  system. 

,  The  jack  block  is  a,2-in.  by  9-in.  white  oak  plank  3  ft.  9  in. 
long,  to  the  center  of  which  is  attached  an  upright  piece  of 
spring  steel  4-in.  wide  by  Yi-m.  thick.    This  extends  to  a  vertical 


Method  of  Using  Combined  Jack  Block  and  Wheel  Clamp 

height  of  9}4  in.  above  the  block  and  is  provided  with  a  num- 
ber of  7/16-in.  holes  spaced  ^  in.  apart  on  its  vertical  center 
line.  A  band  sliding  over  the  upright  piece  is  provided  at  one 
end   witli   a   1^-in.   projection   1   in.   in  diameter. 

One  of  the  drawings  indicates  the  method  of  using  the  jack 
b^ock.     It   is  placed  under  the  journal   box,  the  ends   spanning 
I' ,  , 
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Journal  Jack   Block  with   Wheel   Clamp 


two  adjacent  ties.  The  projection  on  the  sliding  band  is  then 
dropped  down  against  the  inside  rim  of  the  wheel  tread  and 
held  in  that  position  by  means  of  a  pin  placed  through  one  of 
the  7/16-in.  holes  in  the  upright.  Tlie  wheel  is  thus  clamped 
against  the  rail  and  prevented  from  lifting  as  the  journal  box 
is  raised. 

British  Locomotive  Exports. — There  was  a  slight  improve- 
ment in  British  locomotive  exports  in  September,  the  value  of  the 
shipments  for  the  month  having  been  about  $1,454,500,  as  com- 
pared with  $1,439,590  in  September,  1914,  and  $1,395,525  in  Sep- 
tember, 1913.  The  improvement  was  due  to  an  increase  in  the 
value  of  the  deliveries  to  the  Argentine  Republic  during  the 
month  to  $118,720,  as  compared  with  $34,855  and  $274,775.  South 
Africa  imported  locomotives  in  September  to  the  value  of  $189,- 
330,  as  compared  with  $64,105  and  $133,185,  but  there  was  ^  great 
falling  off  in  the  deliveries  to  India  and  Australia. 
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Steel  End  Box  Cars  for  the  Santa  Fe 

Box  Cars  of  40  Tons  Capacity  With   Interesting 
Examples  of  Steel  End  and  Side  Door  Construction 


The  Atchison,  Topeka  &  Santa  Fe  has  recently  received  from 
the  Haskell  &  Barker  Car  Company,  700  36-ft.  box  cars  of  80,000 
lb.  capacity,  which  include  a  number  of  interesting  details  of  con- 
struction.    These  cars  have  steel  ends  and  the  truss  rod  type  of 
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the  ends  beinp:  of  especially  substantial  construction.  The  under- 
frame  is  made  up  of  5  in.  by  9  in.  wooden  longitudinal  sills  located 
9  in.,  2  ft.  l}i  in.  and  4  ft.  4  15/16  in.  each  side  of  the  center  line 
of  the  car.     The  two  center  sills  are  reinforced   with  8  in.  ship 
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End    Sill    for    Santa    Fe    Box    Cars 


underframe,  and  weigh  43,300  lb.     The  following  is  a  list  of  the 
general  dimensions:  -i  :.•■•.. 

Length   over   end   sills .......'.. 37  ft. 

Length    inside    , 36  ft. 

Width    over    side    sills 9  ft.      1  ^in. 

Width    over    siding    9  ft.     3 '^in. 

Width    inside    8  ft.     6  in. 


channels  located  directly  underneath  them,  which  form  the  draft 
members  of  the  underframe.  The  l>olt  holes  in  the  side  sills  are 
located  to  give  the  car  body  a  camber  of  1  in.,  which  must 
be  maintained  with  no  tension  on  the  truss  rods.  The  truss  rods 
are  \y^  in.  in  diameter  and  are  located  6  in.,  2  ft.  6Vi  in.,  and 
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Atchison,   Topeka   &   Santa    Fe   40-Ton    Steel    End    Box    Car 


Height   inside,    clear    space 7  ft.  11^  in. 

Height  from  top  of  rail  to  top  of  running  board 13  ft.  3i'sin. 

^hee    base  of  car 32  ft.        ;4in. 

\V  heel   base   of   truck 5  ft.  4  in. 

These  cars  were  built  for  grain  and  heavy  merchandise  service, 


3  ft.  6^  in.  each  side  of  the  center  line  of  the  car.  They  pass 
over,  chairs  on  the  body  bolster  and  are  anchored  in  the  end 
sills.    Cross  beams  consisting  of  8-in.,  18-lb.  channels  are  located 

4  ft.  3  in.  each  side  of  the  transverse  center  line  of  the  car.    They 
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c.'iu>ctl  I>y  tlie  sl;»ck- in  tlic  train.  Manx  sliock>  oixiir  i\rrv  il:i.\ 
an<l  it  i-  «>nly  wluji  actual  ilaniauc  i>  <luiu'  or  pa>>cn:..:iT  trains 
<ifla\i(l  that  till-  trainnun  will  cvi-n  report   tluni. 

TIk'  M.  r.   [1.  conj»kr  coniniittco  lia>  lncu   uorkiiii:   on  a  new 

•   standanl  (.ouplcr   for  some  time.     Tin    only  ohjtvtioii    I   lia\f  to 

-  this-  f  <>irj>liT  is  the  size  of  tin-  ^lot       In  tin-  protnt  coiii>lcr  \vc 

ha\c  a  3's  in.  1)\-  I'j  in.  slot.     In  tlic  ntu  louitKr  ui-  -lioiild  have 

an  optnint:  U'.>r  at  k'a>t  a  ~  in.  l>y  1;^4  in.  kiy.     'Ilic  luariiii;  ana 

.iiftliotli  tlic  conjilrr  aiul  ki-y  r>  in^miniiin  a.nl  i.->  oiu    oi   tin-  many 

<aiiso«.  of  so  mmh  shuk  in  onr  train>. 

.\tttntion  ^lioulfl  aNo  In-  ilirtctrtl  to  tlu'  <lraft  ■^inv.  wliivli  is 
the  .urvati^t  "hn-k  pro<liKtr  \\\  h:ivi-.  'Ilu  M.  ("  I'.,  comniittoi- 
sent- cHtt/a-.  ciroukir  of  in»|tiini-- early  in  l''l.^.  with  ;i  nnmlar  of 
ilUe»tiotis  for  the  pitrpo^e Of  tin^lin-.:  out  general  jiraitites.  Ojic 
of  the  qiiestions  was:  "What  is  yotir  reronnnendation  for 
conpUr  travel  ill  .connevlion  with  liii:h  capacity  draft  uiars.'" 
Of  the  replies.  3(»  per ,  cent,  expressed  ;i  jin  lert  n*  e  for  more 
cojipler;  travel  •  thait  the  present  >tandard  «if  i'l  in  Ipetueen 
con|>Ur  horn  and  striking  jtlate.  -onie  of  tluni  ;i^  Iiiu;h  ;i^  .">  in. 
It  is  stnini:e  that  "^o  nratry  j>euple Overhxtk  tlie  fact  tliat  in  train 
service  there  are  always- 'tv\a  draft  iiear-  I>it\\cin  iwo  c:ir>.  and 
tviry  time  the- draft  R<'«tr  ti"itvel  is  jiKrea-se<l  oiu  incli,  the  tnn\e- 
ment  1 -et ween,  two  .C^iirS  i>  im-r<?a5e<l  four  inchc-.  ;intl  tlu  -lack 
two  inche'i. 

To  iHn>tr;»i.i!,  nran\  mcdcrn  friction  drait  ^ear->  haM  a  traxcl  of 
3'.t  in.  Tlii;».uH*5>vs  t^ie  coupler  to  nio\e  in  3' i  in  and  ont  ^'  :  in. 
from  the  nornial  po>ition.  allowin;.:  each  coupler  to  move  (»  _■  in. 
As  there  are  two  c«niplerS.het ween  two  car>.  we  have  13  in.  of 
actual  moxement  without  considering'  clearance  Let w ten  kinickU -. 
which  will  averaViv. another  inch,  makinu  a  total  of  14  in.  Lctwien 
each  two  cars  in  a  solid  steel  traitt.  'Ihu-  in  a  train  of  KM)  car>. 
we  have  116/ ft.;'*^  in.<>f  nnuenutu  Intwien  car-.  «>f  which  tlure 
is  (>2  ft,  <i"  in.  of  slack  and  .^4  ft.  2  in  of  re-i-taiice  when  new. 
\fter  a/y*:tr  iH' acfital  >eryicc  the  iiear-  will  lia\c  lo-t  another 
•inch  of  T»  si>tance  due  to  the  vvearini;  down  of  friction  surlaces: 
we  then  havt-  hut  37  ft.  2  in.  of  re-istance  an<l  "''  ft  -i  in.  of  slack, 
and  soon,  'ihe  result  is  tin-  JrowiuL;  co-t  ol  irri.^Iit  car  repairs, 
\Ve  ate.  trviii^-.to  ahsorh  nionuntnm  witli  tli»  drait  ve.ir,  tiiat 
•should,  ImL-  fonttolled  Uy  the  i>rake>.  M\  >  xperience  ha-  been 
that  whenever  an  engine  fails  to  -tart  a  train  with  n-silietice 
vnou.L;h  to  eipial  one  revoliuion  <>i  tin-  driver-,  it  will  lie  imatiie 
to  take  the  train  to  cU->Hnati«>n.  Tlun.  w!i\  -liotiM  tlunln  od  ft 
<>r  m<»re  or'^tick.  ill  addition  to  the  re-ilience? 

hrawhar  re-istance  -hould  he  increa-ed  and  thi-  travel  should 
he  n-duced  to  pr<Mlnci;  rc-nir-  without  tUpendin'..  on  iju-  en- 
uim'.envjndtjnH'nl  a-  lii  how  much  -lack  he  can  take  with  -.ilety. 
1'h»'  f^H'ls  are  -that  'execssive  drawhar  travel  pr<idnces  i  \.ce--i\e 
-hick:  ajid  While  the  draft  -jear  may  act  a-  a  slnnk  ah-orher; 
-lack  is  ceriaiirly  a  -hock  producer.  'Irainmen  lau  l>e  in-truct<d 
<>n  tile  IjUok  .i^if  r.irle's,  huHetin-  may  U-  pi.»sted.  additional  travtlirv: 
en;..:ineer-  eniploved,  hut  slack  catuiot  he  r«<Incid  l'\  -nch  methods.- 
Kmtr'.j<iic\  applications  »if  air  hrakv-  are  i'onn<l  to  take  place; 
tlu  refor.i'  tlu-  -hn  k  nni-t  ht  mlncid  to  a\<iid  coMi-i'-n  .-hock>» 
iii  roa«l  Service.  -  ■ 

lf;V\e-:niuVt  1i:rve' friirjitat  to  retanl  monunliim  h  t  n-  ha\i'  it 
■  ■n  the  lihrke.  slu>e-  w InCh  oiii,  he  proper! \  a<ijn-teM  aiul  renu>\ed 
when  woni  out  withou.t  i.;oin:.:ti>  the  repair  track,  and  in-i-i 
that  the  yiinako  In-  iised   f«»r  t1u««  pttrf-MJse,  in-tead   <.f   tlu    draft 

;^e;ir-  .,.• :;./  •;  ••'    .'.  _ 

P^Tie  hi -t  ri-uif-- Ml  r.idr".id  traui  .-erxice 'w ere  ohtainiii  when 
Im  resislance.  in  the  end  of  the  cars  evceedetl  the  carrviu.;  ca- 
jianty.oT  the  car-. Tothn  tlte  capacity  of  the  cars  exceeds  the 
cap:K"ity-.  of.  the. '.draft- .ui^rr.  .<i6  ont  in  an>  >ard  when  tonnage 
train-  are  plilliu-:  out  aiul  >ou  will  tinrl  *H)  pi  r  c<  in  ot  tlu'  draft 
.liar-  -tretclu'tl  out  aii-"hUel_\  dead  \<\  a  Ii>c<>nu>ti\  i-  with  a  trac- 
tive etTort  of  Uss  than  TOjHH)  III.  1  find  that  mo-l  of  tlu-  friction 
draft  pears  art"  ereepers,  and  will  lieiome  dead  inidt  r  -u<Men 
ii-rk-,  thritst-s.  or.  con-tant  load  and  remain  -o  until  »he  load  is 
entirely  renu>\e<l/not  havin..:  return  powir  enough  to  come  hack 
under  the  -train  of  an  ordinar\  en.:ine.  I  also  find  thi-  to  he 
true  in  placini:  friciinn  -prinu-  in  lar  tnu'k-;  the  cajiacitv  of  the 
-priiiJiS  e-xceeilin--:  li>    far  tlu'  cajiacitx    I'l    the   -tandard  loil   truck 


>pri.u.v;s.  \  i-t    wluti    lorcid  (lown   voinu:   over  rouLih   tr.u"k  they  n 
main  <lea<l.  ah-olutel>    worthle-s   niuil   the  load  is   renu)\e(l. 

The  ureate-t  aruumeiu  auiain-t  the  -luiuv  uear-  is  a  supposef' 
rt'coil.  hut  iccoil  we  nui-t  ha\e  or  we  ha\e  lui  draft  L'ear.  Ir 
the  rccc'il  w  <re  a-  •-;reat  a-  -onu'  people  sa>  it  is,  som<-  of  our 
trains  would  he  aeroi»lanes,  a-  im  oiu- he-itate-  to  place  -niiicii-m 
spriims  in  the  triKk-  of  cars  to  i>roperly  carry  the  load. 

WHEEL  CLAMP  \\D  JACK  BLOCK    v     v 

A  comhinatiou  wheel  clamii  and  jack  liluck  for  u-e  with 
journal  jack-  when  chan:.:inu  l'r;i--e-  i-  shown  herewith.  Tin- 
device  wa-  developed  h>  H.  J.  White,  ^njiervisor  "i  car  work. 
Canailiaii  .\orllurn.  l-..i-teni  Line-,  aiul  i-  e\ten-i\el\  n-ed  on 
th.it  s>-tem.  .,   ..■-■    .    .■'■'.      .-.-... 

The  jack  hlock  i>  a  i-iu.  hy  M-in.  white  oak  jdank  3  ft.  9  in. 
Ioiil;.  to  the  ceiitiT  of  whicli  i-  attached  an  niniuht  jiiece  ui 
-priiiu  -tetl  4-in.  wiile  Ia    '  j-in.  thick.     Thi-  exteiuls  t(»  a  vertical 
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Method  of   Using   Combined   Jnck   Block   and   Wheel   Clamp       ••.■.' 

hei'.^lil  ot  '*' I  ill.  ahove  the  Mock  and  i-  pri>\ided  with  a  nnm- 
l>«-r  i.f  7  lO-in.  holes  si)ace<l  '.;  in.  aiian  on  it-  vertical  center 
liiu-.  .\  h.iud  slidiiu:  o\tr  the  upri-ht  piece  i-  j>rovided  at  one 
incl    witii    a    l-i^-iii.   projeitioii    1    in.    in   diameter. 

<  )ne  ot    the  drawm-.:-   indicate-  tlu-   mt-tliod   of    n-itiL;    the  jack 
lilock.      It    i-    ]ilaci-<l    under    tlu-   junrnal    hox.    tlu    eiul-    -paniiiu.L; 


-.  -^n     '.^  ' ^  Hghe  for  Ring  forming  fv  •rfcfifin 
la    'Si  *'3r  Sh>p  Pin  Chain  __/'' 


Sfopf>inChoin  --J*  '^  '  ' -->     -f  '  oaf  *  '        , 


vi-^ji  Wv*  ■.; 


\ 


f^Bolfi 


->'a'«>*.'4''-'/,*  .'y.9»;?5  :.         •    ■    U4,jrpSpr-ngSfeef  ..        .- 


T   »>:.«  ..Jf'i    ,       r-^'f 


■/•iy  "V  ■<» 


-^^ 


.   .  ■.,-'^^.   .    .    .  '   Journ.il  J,ick    Block   with    Wheel    Clamp,.    ;    ■...:,       .V 

tw(»  adjact-nt  ties  The  projection  on  the  sli<liu<:  h.uid  i-  tlun 
d.roppt-tl  down  a:;aiii-t  the  fti-ide  rim  of  the  wlu-el  tread  .-ind 
luM  in  that  po-itioii  h\  mean-  of  a  jiiii  placed  thniiiL'h  one  of 
the  7  loin  hoh  -  in  ilu-  njiriLjlit.  The  w^ieel  is  thu-  ilain]H-i| 
a.:.:ain-t  tlu  rail  aihl  pr»\rni(<l  ir«im  liftihi:  a-  the  j.t)nrn.il  h<i\ 
i-   rai-id.  .'   .        ••■.  ^  -    ..      '-  . 

Hriii-ii  l.iKiiMojivi  l'.xi'(iKi>. — There  was  a  -li^ht  itnprove- 
ment  in  Hritish  locomotive  exjiorts  in  SepteinlH-r.  the  value  of  the 
shipments  for  the  month  haviii).;  heeii  ahout  $l,4.M,.^(Hl,  as  com- 
pared with  $1.43*^>,.=^*><»  in  ."^eptemher.  1014.  and  $1.3').=;,.='2.5  in  Sep- 
temher,  1^13.  The  imi)rovement  was  due  to  an.  increase  in  the 
value  of  the  deliveries  to  the  .\r;..:entiiu-  Ri-puhlic  during  the 
month  to  $11S.72(>.  as  cimipared  with  ?34..'s5.^  and  $274,775.  .^outh 
Africa  imported  locomotives  in  .Septcmher  to  the  vahie  of  $189,- 
330,  as  compared  with  $f)4.1().s  and  $133,1S.=^.  hut  there  was  a  great 
falling;  off  in  tlu-  deliveries  to  India  and  .Australia.  .-.    ^^ 
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Steel  ExD  Box  Cars  for  the  Santa  Fe 
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Box  Cars  of  40   Tons   Capacity  With    Interesting 
Examples  of  Steel  End  and  Side  Door  Construction 


v.|-.__ 


Thf  Atcliisoii,    Topt'ka  ;\-  Santa   \'\    ha-  rtctntly  received   frMin  the  tiid-  li<_iir_;  <>l  t>]>L'cially  .Milistahtial  c<»iistnKlinii      'I  lu    iinder- 

the  Maskell  &  Barker  Ca|  Comf»any,  7(K)  36-t't.  hox  cars  of  SO.OlKI  fraiiic  is  mado  up  ot'  5  in.  h\  •'  in.  Miooik-n  Inntiitmlinal  >ill«  located 

lb.  capaiity.  wliich  include  a  nunihor  of  intircstiuL:  (letail>  of  con-  9  in..  2  ft.  1 '4  in.  and  4  ft.  4  15,  1()  (in.  each  '•ide  of  the  center  line 

These  cars  have  steel  en<ls  and  the  truss  rod  type  of  of  the  car.     'ihe  two  center  sills  are  reijiforved  with  >^  in    ship 


struction. 
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End    Sill    for    Snntn    Fe    Box    Cnrs      .V;..    '   - 


■underfi  anie.  and   uii^li  4i^..^<t(l  Hi.      'liu    following;   i-  a  li-t   of   tin- 
general  dinnn-i(tns ; 

;;,;V;.':.;V;.^.V;.  :3.7  ft 
... .. . :.,..;.  :...;:":.<'^  ft. 


■J>titrih   in.i-r   (till   sill-.., 
J.tiiV!lIV   iiisidc     .  ,. 
Wiiltlr  nyft:    sii.lc   .sill.*;..  ; 

Wi'lili    (■v<r,  -klinii    i.j..  ; 

\Vi4tli    in-irlc  •.  ;,  .  ...  . .  . 


I-- 


'>  it.     1-shi. 

..,     ''  ft.        .HK;itJ. 

->.  ';«  f t     fj  in. 


iliaiuiii-  Iocate<l  directl\  nndriuiath  tluni.  .which  form  tlu-  draft 
nietnliers  m*  llie  ini<lerfranu  .  I  lu  hoU  hoU-  itj  the  >i<U-  "-ill-  are 
'located  to  t^ive  the  car  li'd\  a  ^ainher  of  1  in.,  whicli  nni«t 
he  niaintain«(l  with  no  ten-ion  on  tin-  trn—  r<M,l-.  'I'he  Irii--  rod- 
are   l'{    in    in  <lianuter  .md   are  located/)  in.  J    ft.  Tj.'ig.in..  and 


H<  ii;lu    iii-i.lr,    it<".Tr    sp.ice.  .  . 
Il'iiiht  jmiii  to].  ..I   r.iil  to  t..i. 

\\  lui'l    ll.-iso     of    O.-IT.  .  .  .  .  .  ...  . 

Whtfl   ti.-iso   (if  triick.  .  .  .". . , 


of  r'u>>>>i>iK  boaxil . 


,;.I.Ut.     ^iVim 
..    5ftr   4  in. 


1  he-e  cars  win-  Iiuilt  f(l)r  j:rain  ami  luaw   nurchandi-e  service. 


3  ft.  (I'j  in  each  -ide  of  the  center  line  of  the  car. 
ovcT  cJiair«-  <>»  the  hodv  hol-ter  imd  are  anchore<l 
sills.     Cro-s  heani-  cou-istini;  of  S-in..  1S-1I>.  ch.innel- 

4  ft.  3  in.  each  side  of  the  tran-\irsie  center  line  of  the 
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l"he>  pass 
in  the  »-nd 
are  located 
car.     Tlun- 
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Body    Bolster   for   Santa    Fe    Box   Cars        * 

are  cut  to  fit  against  and  between  the  draft  sill  channels  and  to  the  cover  plates  and  center  draft  sills  with  ^-in.  rivets.     The 

are  riveted  to  gusset  plates.    They  are  bolted  to  the  side  and  in-  body  center  plates  are  drop  forpings  and  the  side  bearings  are 

termcdiatc  sills  and  support  the  queen  posts  for  the  truss  rods,  located  2  ft.  6  in.  each  side  of  the  center  line,  the  Standard  Car 

The  body  bolsters  are  located  5  ft.  2  9/16  in.  back  of  the  end  Truck  Company's  roller  truck  side  bearings  being  used.       The 
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Santa    Fe    Box    Car — Side    Door   Construction 


sills.  They  are  made  up  of  5^-in.  by  12-in.  top  and  bottom  cover  end  sills  are  9-in.,  28.6-lb.  ship  channels  with  3j/2-in.  by  8-in. 
plates  with  two  Yz-in.  pressed  steel  center  fillers,  four  S/16-in.  oak  fillers.  The  channels  are  pressed  to  form  a  bearing  for  the 
pressed  steel  intermediate  fillers  and  four  ^-in.  end  fillers  riveted     truss  rod  nuts. 


^ 
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A   unique   feature   in   the   design   of   these   cars   is   the    sub-     is  33^A  in.  wide.     It  is  offset  at  the  sides  to  lap  over  the  end 
stantial   end   construction.     It   consists   of   two   4j^-in.,    12.5-lb.     sheets  and  is  riveted  to  the  end  ^osts  with  the  end  sheets  by 
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Elevation,  Plan  and  Section,  Santa  Fe  36-ft.  Box  Cars 


Z-bar  end  posts,  3/16-in.  outside   steel  sheathing  and  a   \Y^-\n. 
wood  lining  inside.    The  outside  steel  sheathing  is  applied  verti- 


5/2-in.  rivets.  The  side  sheets  are  bolted  to  the  corner  posts 
both  at  the  ends  and  sides  by  Y2-\n.  carriage  bolts.  The 
ladder  irons  are  fastened  to  the  car  by  these  bolts  at  one  end 
and  are  riveted  directly  to  the  steel  sheets  at  the  other  end.  The 
side  sheathing  is  gained  out  to  receive  the  end  of  the  side  sheets 
and  they  are  both  attached  to  a  cripple  post  by  ^-in.  carriage 
bolts.  At  the  bottom  the  steel  plates  are  riveted  to  the  end  sill 
and  bolted  to  the  side  sills  and  at  the  top  are  fastened  to  the  end 
and  side  plates  by  J/4-in.  carriage  bolts. 

The  side  framing  consists  of  eight  3-in.,  5.5-lb.  I-beams  for 
side  posts  and  twelve  4J^-in.  by  3-in.  wooden  diagonals.  The 
I-beams  are  provided  with  IJ^-in.  by  2^-in.  wood  fillers  on  one 
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Steel    End    Construction,    Santa    Fe    Box    Cars 

cally  in  three  sections,  the  two  outside  plates  extending  around 
on  the  sides  of  the  car  for  a  distance  of  23  in.    The  middle  sheet 


Half-Sections    Through    the    Underframe 


side  and  3-in.  by  3-in.  fillers  on  the  other  to  which  is  nailed  the 
inside  sheathing.  The  inside  sheathing  extends  only  5  ft.  2  in. 
above  the  floor.  It  is  13/16  in.  thick  at  the  sides  and  1^  in. 
thick  at  the  ends.  As  will  be  noted  in  thfe  section  through  the 
framing,  an  opening  is  provided  just  aboVe  the  lower  belt  rail 
and  at  the  floor.  This  precludes  the  possibility  of  grain  lodging 
between  the  lining  and  the  outside  sheathing.     There  are  two 
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belt  rails  on  the  side  of  the  car  and  one  at  the  end.  They  are 
beveled  on  the  upper  face,  as  is  the  grain  .strip  at  the  bottom, 
to  prevent  the  grain  from  lodging  on  them.  Seven  4-in.,  9.5-lb. 
I-beams  are  used  for  the  carlines.  These  are  bent  at  the  middle 
and  split  at  the  ends,  the  legs  thus  formed  being  spread  out  and 
bolted  to  the  side  plate  as  indicated  in  the  plan  view  of  the  car. 
The  ridge  pole  and  purlins  are  bolted  directly  to  the  carlines. 

The  side  doors  are  of  particular  interest.  They  operate  on 
bottom  rollers,  the  track  being  an  inverted  unsymmetrical 
U-section  the  long  flange  of  which  is  bolted  to  the  side  sill  with 
K'-i"    carriage  bolts.     The  roller  housings  have  two   legs  which 
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steel    End    of    the    Santa    Fe   36-ft.    Box    Car 

hook  over  the  short  flange  of  track,  the  latter  serving  as  the 
door  gui<le.  The  top  guide  is  a  4-in.  by  l/»-m.  steel  plate  which 
with  a  2  3/16-in.  filler  block  is  secured  to  the  side  plate  by  Ij-in. 
carriage  bolts.  Both  the  front  and  back  door  stops  are  rein- 
forced with  steel  plates,  and  cripple  posts  are  placed  directly 
behitul  the  back  stop.  The  door  itself  is  reinforced  with  two 
1  23/32-in.,  2.6-11).  Z-bars,  one  />«  in.  from  the  top  and  the  other 
10!  J.  from  the  bottom.  Security  weather  strips  are  applied  at  the 
back  of  the  doors,  \ailing  strips  are  applied  to  the  inside  of 
the  door  posts,  with  burlap  between,  to  which  arc  nailed  the  grain 
(b'ors  when  the  car  is  used  in  grain  service. 

These  cars  are  equipped  with  the  Class  A-19-C  Minor  friction 
draft  gear,  Andrews  cast  steel  truck  side  frame.  Camel  Com- 
pany's side  door  fixtures.  Standard  Railway  Equipment  Com- 
pany's outside  flexible  metal  roofs  and  the  Standard  Car  Truck 
Company's  truck  roller  side  bearings. 


AfTOCENors  VVF.LniNT.  IN  Roir.FR  Repairs. — Autogenous  weld- 
ing for  effecting  boiler  repairs  is  convenient  in  many  instances, 
but  its  advantages  are  apt  to  lead  to  oversight  of  the  real 
causes  which  produce  the  defects  the  welding  is  intended  to 
remedy. — The  Engineer. 


SOME  LESSONS  FROM  EXPERIENCE  WITH 
STEEL  FREIGHT  CARS 

BY  MILLARD  F.  COX 
Assistant  Superintendent,  Machinery,  Louisville  &  Nashville, 

Louisville,  Ky. 

FIRST  PRIZE  ARTICLE* 

Since  the  advent  of  the  all-steel  freight  car  about  15  years 
ago,  it  has  grown  steadily  in  favor.  It  has  come  to  stay.  Be- 
ginning with  the  all-metal  bolster,  the  use  of  steel  has  extended 
to  nearly  all  parts  of  the  car,  including  end  and  center  sills, 
under  frame  and  superstructure.  Complete  all-steel  freight  cars 
are  now  made  in  the  following  types :  hoppers,  gondolas,  flats, 
bo.x  and  house,  and  cabooses.  This  does  not  mean  that  there  is 
no  wood  used  in  connection  with  their  manufacture.  In  some 
instances,  such  as  the  house  car,  it  is  necessary  and  essential 
to  have  a"  wooden  lining  to  protect  the  lading  against  the  sweat- 
ing  of    the    steel    and    for    general    insulation    purposes. 

All-steel  freight  cars  are  so  new  that  the  best  information  as 
to  their  life  is  subject  to  modification.  Like  the  modern  steel 
building,  it  remains  for  time  to  get  in  its  work  before  definite 
data  of  practical  value  can  be  obtained.  There  are  some 
things,  however,  that  we  are  reasonably  sure  of.  All-steel  freight 
cars  will  stand  more  hard  service  and  general  abuse  than  the 
best  wooden  car  ever  designed.  They  may  be  damaged  in  a 
variety  of  ways,  just  as  other  cars  are,  but  seldom  beyond 
recovery. 

Steel  cars  should  be  painted  occasionally,  and  they  require 
some  attention  and  repairs.  All  of  this  combined  is  consider- 
ably less  than  for  the  wooden  cars,  while  the  cost  of  mainte- 
nance is  decreased  correspondingly.  Experience  with  all-steel 
equipment  is  convincing  that  the  maintenance  bugbear  is  not 
nearly  so  formidable  as  was  anticipated. 

The  high  type  of  Impper  gondola  car  is  costly  to  repair.  The 
entire  car  must  be  dismantled  in  some  cases,  in  order  to  straight- 
en it  properly.  The  cost  for  this  is  considerably  more  than  for 
the  composite  car  of  the  same  capacity.  By  composite  I  mean 
the  steel  underframe  and  wooden  superstructure.  The  steel  car 
is  seldom  demolished  beyond  the  repair  point  and  while  it 
re<|uires  more  time  and  money  to  put  it  back  into  commission, 
it  remains  in  service  longer  and  takes  extraordinary  abuse 
without  being  destroyed.  The  design  is  more  substantial  and 
the  material  is  of  more  lasting  (luality ;  therefore,  we  Uave  a 
better  car.  For  this  we  have  paid  more  in  the  initial  cost 
and,  have  increased  the  weight  somewhat,  but  have  also  added 
greatly  to  the  life  of  the  equipment.  The  all-steel  car  is  the 
only  kind  that  can  be  handled  by  the  unloading  machines  in 
use   at   the   Great    Lakes   and    other    points. 

The  deadliest  enemy  of  the  steel  car  is  corrosion.  We  have 
watched  this  clo.sely.  and  our  observation  shows  a  wasting  of 
some  of  the  members  at  various  places  on  coal,  refrigerator 
and  ore  cars,  from  30  per  cent  to  60  per  cent  from  the  original 
dimensions.  In  some  cases,  for  short  distances,  their  strength 
is  not  only  impaired,  but  almost  destroyed.  The  cars  on  which 
we  noticed  as  much  as  f)0  per  cent  loss  have  been  in  service  about 
14  years.  The  side  and  center  sills  require  reinforcing.  We 
find  it  is  cheaper  to  reinforce  in  some  cases  than  to  ctit  out 
the  old  member.  Our  engineers  may  do  well  to  take  this  into 
consideration  in  future  calculations  in  connection  with  load 
and  bufhng  shocks. 

If  it  were  practicable  to  paint  steel  cars  as  we  do  bridges 
and  other  structural  work,  their  life  would  be  indefinite.  If 
corrosion  could  be  eliminated  the  fatigue  of  the  metal  would 
be  its  only  limiting  factor.  Protecting  the  metal  work  by 
cleaning  and  painting  js  therefore  highly  important.  Cars 
should  be  periodically  sand  blasted  all  over,  as  if  they  were 
new  and  just  turned  out  by  the  manufacturers.  If  it  were 
practicable  to  do  this  systematically  and  thoroughly,  there  is 
no   telling   how    long   a    steel    car    would    last.      Sand    blasting 

*  Awar<le<l  the  first  prize  of  $.35  in  the  .Steel  Freight  Car  competition  which 
closed    l)ecember   1,   1915. 
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the  mill  scale  from  new  steel  plates  is  essential  to  obtain  the 
best  results  from  painting. 

Theiiretically,  there  arc  no  weak  points  in  a  well-designed 
steel  car,  hut  like  all  equipment  of  this  character,  there  is  a 
part  which  will  fail  if  it  is  hit  hard  and  often  enough.  Some 
of  the  outside  and  center  sills  have  cracked  and  been  patched 
with  inside  and  outside  riveted  cover  strips.  Some  of  the 
center  sills  are  spreading,  due  to  the  buffing  stresses.  This  is 
uoticeable,  also,  on  cars  of  other  roads  of  similar  design.  Less 
important  members  are  also  showing  more  or  less  distress.  We 
find  the  cutting  and  welding  torches  ver>-  handy  on  this  class 
of  repairs. 

Steel  cars  may  be  strengthened  by  a  liberal  use  of  pressed 
Steel  shapes  in  place  of  rolled  ones.  These  shapes  should  be 
kept  as  nearly  to  the  standard  section  as  possible,  and  the 
weight  of  these  details  reduced  to  a  safe  working  minimum. 

Rolled  shapes  have  their  advantages,  but  unquestionably  in- 
crease the  weight  of  the  car,  one  of  the  things  we  are  endeav- 
oring to  minimize.  Holding  cars  awaiting  the  arrival  of  special 
pressed  steel  parts  is  a  cause  for  much  complaint.  This,  how- 
ever, should  diminish  as  the  railroads  become  better  equipped 
for  steel  repairs. 


VACUUM  CLEANER 

The  vacuum  cleaner,  shown  in  detail  in  the  drawing,  was 
developed  by  H.  J.  White,  supervisor  of  car  work,  Canadian 
Northern,  Eastern  lines,  for  use  in  cleaning  coaches  at  ter- 
minals. Compressed  air  from  the  usual  service  line  is  used 
to  produce  the  vacuum. 

The  essential  features  of  the  device  are  a  collector,  an  ejector 
nozzle,  a  vacuum  tip  and  suitable  hose  and  pipe  connections 
to  the  compressed  air  line  and  the  vacuum  tip.  The  collector 
is  a  special  Y-fitting  of  cast  iron,  one  branch  of  which  is 
connected  to  the  air  supply,  and  the  other  to  the  vacuum  tip 
through  a  hose  of  suitable  length.     The  compressed  air  enters 


FOUR-WHEEL  TRUCKS  FOR  PASSENGER  CARS 

At  the  annual  meeting  of  the  American  Society  of  Mechanical 
Engineers,  held  in  New  York,  December  7-10,  1915,  was  pre- 
sented a  paper  by  Roy  V.  Wright  on  four-wheel  trucks  for 
passenger  cars.  An  abstract  of  the  paper  appeared  in  the 
November  issue  of  the  Railz^ay  Age  Gasettc,  Mcchatncal  lidi- 
tion.  page  569.  The  paper  was  discussed  by  several  members, 
the  following  being  extracts  from  the  more  important  part  of 
the   discussion : 

C.  D.  Young,  Pennsylvania  Railroad. — The  railroads  have 
been  too  prone  in  recent  years  to  use  six-wheel  trucks,  based 
upon  their  experience  with  wooden  trucks.  Due  to  the  flexure 
in  these  trucks,  it  was  necessary  to  go  to  the  six- wheel  truck, 
simply  on  account  of  the  wheel  load.  Obviously,  as  far  as  cost, 
and  probably  maintenance,  is  concerned,  due  to  the  fewer  parts, 
the  four-wheel  truck  is  preferable  to  the  six-wheel  truck,  pro- 
vided it  gives  satisfactory  service.  With  the  advent  of  the 
steel  truck.  I  believe  that  the  total  weight  of  the  car  which 
will  be  satisfactorily  carried  on  the  four-wheel  truck  can  be 
materially  increased.  The  practicability  of  this  is  proved  by 
the  use  of  four-wheel  trucks  under,  say,  98  per  cent  of  the 
heavy  passenger  locomotive  tenders   in  this  country. 

Axle  loads  as  high  as  43,000  lb.  are  permitted  on  passenger 
tenders,  yet  when  we  design  a  passenger  car  it  is  with  fear  and 
trembling  that  we   put  31.000  lb.   on   the   same   axle. 

In  order  to  ascertain  what  effect  on  the  train's  resistance  the 
two  extra  axles  of  the  six-wheel  truck  would  have  we  made 
three  round  trips  each,  with  a  dynamometer  car  on  a  ten-car 
train,  using  four-wheel  trucks,  and  a  ten-Car  train  using  six- 
wheel  trucks,  the  car  bodies  being  the  same  in  both  trains. 
The  diflFerence  in  total  weight  per  car  was  due  entirely  to  the 
difference  in  weight  of  the  trucks,  the  cars  with  six-wheel  trucks 
each  weighing  66  tons  and  those  with  four-wheel  trucks  weigh- 
ing 39  tons  each.  The  tests  indicated  that  the  only  material 
difference  in  resistance  was  due  to  the  difference  in  weight  of 
the    vehicles.      With   the   cars   in   question    we    would    have    the 
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the  collector  body  through  a  3/16-in.  opening  in  the  special  brass 
nozzle  shown  in  detail  in  the  illustration.  In  the  outlet  from 
the  collector  is  placed  a  brass  bushing  with  a  3^-in.  opening, 
the  inner  end  of  which  is  located  about  Yz  in.  in  front  of  the 
end  of  the  nozzle. 

As  the  small  stream  of  air  issuing  from  the  nozzle  passes 
through  the  bushing  it  produces  an  induced  current  in  the  suc- 
tion branch  of  the  collector,  which  is  connected  to  the  vacuum 
tip.  The  air  and  dust  which  is  thus  drawn  into  the  collector 
is   blown   out   through   the   delivery   pipe. 

The  vacuum  tip  is  secured  to  a  short  section  of  one  inch 
pipe,  which  is  provided  in  two  lengths,  one  for  cleaning  carpets 
and  the  other  for  cleaning  seats.  In  order  to  facilitate  changing 
the  nozzles  for  the  two  classes  of  work,  a  coupling  is  placed 
at  the  upper  end  of  this  pipe.  Between  this  coupling  and 
the  hose  coupling  is  placed  a  1-inch  globe  valve,  by  which  the 
suction  line  may  be  closed  when  changing  the  nozzles. 


same  resistance   in    13  cars  with   six-wheel   trucks  as   would  be 
offered  by  14  cars  with  four-wheel  trucks. 

The  development  of  the  clasp  brake  outlined  in  the  paper  was 
the  result  of  observation  of  the  clasp  brakes  used  on  the  Phila- 
delphia &  Reading.  They  were  tested  in  1912.  a  complete  report 
of  the  tests  already  having  been  made  to  the  American  Society 
of  Mechanical  Engineers  by  S.  W.  Dudley,  of  the  Westinghouse 
Air  Brake  Company.*  The  single  shoe  brake  had  a  total  weight 
of  3,()82  lb.  per  car.  and  the  movable  parts  weighed  3,084  lb. 
The  clasp  brake  had  a  total  weight  of  4,433  lb.  per  car,  the  mova- 
ble parts  weighing  2,832  11).,  showing  an  increase  in  total  weight 
of  the  clasp  brakes  of  24  per  cent,  whereas  there  is  a  decrease 
in  the  weight  of  the  movable  parts  of  the  clasp  brakes  of  8  per 
cent.  It  was  developed  in  our  brake  tests  that  it  was  desirable 
to  have  as  low  weight  in  the  moving  parts  of  the  brake  rigging 
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*See    Railway    Age    Gazette,    Mechanical  Edition,  for  March,  1914,  page 
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I'tit  .r:\'\\^  <'ii   tlu-   >i<lf '<U".  tile  car  ;in<l   ftu    ;it   ilu-  iii'l.      'I'lux    are 

fie\t:li<l   I'll   thv  ujijii-r   fact",  as   i>  tlu-   L;iMiii    -trip   :it    tlic   lioilotu. 

t'>  iirt\r?it  ilu-  uraiii   Irivm  ludi^inu  <>n  tlum      Si  \  t-ii  4  iir.  "'.3-llt. 

l-Ju-airi-i  are  jiM-d   for  tlu-  oarlitu>.      I  lu--r  an-  Iiciit  at  tlu-  iniildU- 

yfiij  -^plit  at  tlu-  iikI*.  tlu-  K'.;-  thii->  lUrtiu-t!  Iirin'^  si>r«  ad  cut  and 
■•jM3h'e«l.tif*  tlu    -idi-  iil.itt.-  a-  iiuliiTiti-d   in  tlu-  jil.iti   \  ii-w    ol    tlu-  car. 

rtit-  ridyt-  |)i>lv  and  imrliii--  arc  lodttd  <tirntly  t<>  tlu-  rarliiu-. 
Tlu-.  >idi-   door-,   art-   <>t    parlictilar    iulin-t.       I  lir\    (•iK-rafi-    on' 

lM»tf«i!Tn  rolK-r-.  tlit-  track  lititiL;  an  iimrtitl  iiii>\niiiu  triial 
'U~Sti-.tJ<'ti  tlu-.  loijsr,  llanuif  <>l'  \Aliicli  is  I'ultid  lo  tlu  -idr  -ii!  uiili 
/•'■'j;in.- 0:irria.v:tv'lH>lt!i;     Tlu-   roller  IiKUsin-.  h;,\t    two  l<-^>   uliirli 
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■[;  :U':  Steel    End    uf    the    Santa    Fe    36-ft,    Box    Car  ' 

.".Ji«»«>kv  over  llu-  -Nliort-  ihiHU'v  of  tratk.  tlu  latter  -«r\  in:;  as  tlif 
vlcMir  unjth'.  ■ 'l^fiV  toff  vtiidt-  i^  .1  4  in.  li\  s  in  -In-l  plat*-  wliirli 
uitWa  J  J,' lO-iii.  tilK  r  ;l>lo«"k  i-  >t-ciired  tu  tlu  -idi-  plali-  li\  '.-iir 
tnirriasft'rtMdtii;  .  tiotii;  tliv  tr.oHt  aiul  hack  door  >tops  arc  niii 
l(»rti*«J  \\frh  \stt-i'l:  j»hiti^*,;  aiid  Vt;ili]ili  pM-ts,afc  pla.-td  dir<etl> 
l<(liin<f  tlu  liai'k  '«|t»j>.  .  Ttiii-  iliior  it>cli  i-  n  inl'>  •rci-d  with  two" 
I  J.S' Ji-in.,  •2.fi-Il>.  /d'af,-.  on.*'  7,>s  in.  from  tlu  top  .md  tlu-  oilu-r 
.Ii»i.^/ft*«;mrt^c-lMiti<>iir  Scctirity  wt-atht-r  -.trip-  arc  ai>plict|  at  tlu 
.ltac4i  or  till-  (Kwir"...  XaiUivj. .>triii>  arc  applied  to  tlu  in>i(K'  of 
liu'  «lo«>r  pti-t-,  \\  till  Inrrlap  l>ct\\cVn.  to  wliidi  art-  nailed  tlu  urain 
finors  ulun  llu'  car  i-<.  ii>cd  in  t;r;iin  -cr\  ice. 

.:T|H^se.  crir-*  art'!<-<iMil»|K'rl  Avitfi  the  .<  'la^.A-V'-^"    .Minor   friction 
tlrtift  «var,  An»hTXVs.ca.«>l  sUh'I  trjick    siile    frame.   ( "amd    ("om- 
jKmy'<i    -id«    doftr    fivlnrc.    Stan4lard    l\aiK\a\     Ki|iiip!iuiit    <  otn 
]*Om's  <)nt-*idi-  t1<-\ililv  trutal   ro(if>.  aiid  the  Standard  <  ar   Truck 
rompam's  truck  rf>ller  ^idt-  iHariiiiis.  •    ;.. !,         '   !• 


.  AtnurirMii  s  \\  i-.i.uiNd  i\  lioitJK  kii-MKS  —  .\iitoi:pnon.«;  weld- 
mi;  for  efTcctin-j  hoiler  rt-i»air>  i-  convenient  in  m.iny  in<tancc<i. 
hilt  it^  ad\anta'ce<  are.ai>t  to  lead  to  oxer-ivht  of  the  real 
causes  which  jirodnce  tlu-  defect-  tlu-  weldiiu:  is  intended  to 
remedy.  —  Tlw   Ffiifiuvcr. 


SOME  LESSONS  FKOM  EXPERIENCE  WITH 
;  STEEL  FREIGHT  CARS     ■:^-::-:^:^:.,^:^0'^i 

H\    Mil  I.\Rn  F.  COX 
Assistant  .Suporinioiuk-ni,  Machinery.  Louisville  &  Nashville.        ./  , 
;.  .  ,-.  .  l-«>uisville.  Ky.  ,  ....  '.  .. 

Since   the   ad\etit    of    tlu    all--ieil    frei^jiit    car    ahoiit    15    year- 
av:o.    it   ha-   urouii   -teadilv    in    fa\or.      If  ha-  conu-  to   -tay.      Ke 
uinniiu;   with  the  all-metal  hol-ler.  tlu    use  of  -teel  has  exteiulei 
to    nearl\    .dl    )iart-    of    the    car.    inclndinL;    eiu!    and    center    -ill- 
imderlraTni    and   -nperstriictiin-.      ( 'omplete   all--ti-c]    fr«.-i'-;ht   c;ir 
are  now    madi    in   the    follow  iiil;   t\pes:   hojiper-.   uoiidola-.   Ilat- 
ho\  and  lioii-e.  .-md  caiioo-i--.       Tin-  doi--  not  mean  that  thcri-  i- 
no    wo.i.j    n-»d    in   coniu-cti.-n    with   tluir   manufacture.      In    -oiiu 
in-Iaiices.    stich    a-    tlu-    lion-i-    car.    it    i-    necc--ar>    and    i---ential 
to  ha\e  a. wooden  liiiiti'.:  to  jirotcct  the  kuliiiL;  ai.:ain-»t  tlu-  -weat- 
inv    ol    llu-    -ti-cl    and    for    :^i-nctal    in-iilation    iiiirpo.-c-. 

.\ll--leil  freiv:ht  car-  are  -o  new  that  the  iie-t  infi'rmation  as 
to  llu-tr  lif«-  i-  -iihjcct  lo  nuidifu-ation.  I.ikt  llu-  modern  -tei-l 
liiildiiu;.  it  r»-main-  for  time  to  '.ii-t  in  its  work  lielorc  <Iefiiiiti- 
<la1a  of  practicd  \;iiiu-  can  he-  ohtaini-<l.  'riu-re  are  -onu- 
thiiiL;-.  howevir.  thai  we  are  rca-onaM_\  -lire  of.  .-\H--tecl  frii'jlit 
car-  will  -t.iiul  niori-  hard  -t-r\  ice  ami  Liciu-ral  ahn-t-  than  the 
he-t  woodtii  car  i-\  er  de-iuiied.  The\  ma\  he  dama--:ed  iti  a 
\ari(t>  of  wa\-.  jn-t  ;i-  other  car-  are,  hiit  -ehloiii  hevond 
rt-covi-r\.  t 

."..S.U.'eJ.^cars  should  he  )iainted  occa-ional!\.  .md  lhc\  re(|nirc 
-<'n>e  :iltt'ntion  ;iii<l  rep. iir-.  .MI  of  thi<  comhin<d  i-  cfiiisider- 
ahty  K---  liian  for  liie  woodt-n  c;ir-.  wliiK-  tlu-  <-o-t  ol  maiiitt-- 
nance  i-  decr»-a-c<l  corre-iioiulin-.:l\  l-.\pirii-ncc  w  ith  .  all--tcel 
e<|iiipnuiit  i-  coin  iiuin-j  that  the  ni.iiiiteiiaiice  hiiuheat  is  UOl, 
iie.irly   >o    jorniid.-ihli-   a-   wa<   aniicijiiitcd.  ..'     .-"     '   ■.■•.■••--.  '•■' 

'l"iic  hi-^li  t>lK  of  hojipcr  '-loiidol.-i  car  is  costly  to  rep;iif.  "  Tlu- 
entire  car  m;i-t  he  di-imantlnl  in  -oine  c;i-e-.  in  ordir  to  -tr.ii-jht- 
iii  it  pr..pi.r]\.  Tlu-  co-t  for  tlii-  is  con-ider;ihl\  mort-  th.'iii  tor 
ihrs  I'ompo-itc  car  of  tlu-  sanu-  ca|)acit\  I'.x  loinpo-ite  I  nu-;in 
'in  -lei  i  undcrframe  ami  wooden  -n]ier-trnctiire.  'llu  -^ti-cl  c.ir 
i-  -eliloin  denuili-hed  hc\ond  the  rt-]iair  iioint  and  while  it 
re<|Miri-  mole   tinu-   ami  money   to  i>iit    it   hack   into  commi-sif>n, 

•  it  rtiii.iin-  in  -er\ii-e  lon-jer  and  tak<--  e\tr;ior<linary  ahiise 
witl/imt  heinu  <Ie>.trii\ecl.  The  <le-i'.:n  i-  nion-  -iih-tantial  atul 
thy  niaten.d  i-  ol  nuirc  la-i.ii'-;  (|iialil\  ;  tlu-rilore.  wi-  -ha\e  a 
littler  car.  lor  tlii-  wc  ha\«-  paid  more  in  the  initial  c(->-t 
and  lia\e  incrca-t-<l  the  wci-^ht  -onu-what.  hut  ha\c  al-o  :i-<hled 
•-:re.itl\  to  tlu-  life  of  the  e(|nipmint.  The  all--teel  car  is  the 
oii1\  kind'  that  c;in  l.i  handled  h>  the  imloadiii-^  machiiu-  in 
use    at    the    « ireat     l.aki-    and    otlur    point-. 

The  deadlie-t  enem\  of  the  -K-el  car  i-  corro-ioii.  We  have 
watched  ihi<  ck'sely.  and  <>tir  ohser\aliini  .sjmws  a  \va>itint:  o.f 
-onu-  of  tin*  memh«-r-  at  varioii-  place-  on  coal',  refrii:er:ilor 
and  ore'car-.  from  J(l  iier  ci-nt  to  <i(>  per  cent  fmm  the  ori^iinal 
dinu-ii-ion-.  In  -onu  c;i-e-.  ffir  -hurt  di-tance-.  l|u-ir  -lren;^th 
i-  not  oiiK  inipaire<I.  hnt  ahiio-t  rIe-tro\ed.  The  cars  on  which 
wi-  noticed  a-  much  a-  Ml  per  cent  lo--  have  heeii  in  Scr\  ice  ahoiit 
14  \ear-.  Tlu-'-idc  .-(iid  center  -ill-  rt-«|iirre  reinforcinv.  \\  c 
t'md  it  i-  chcapi-r'fii  reinlorci  in  -oiiie  case-  than  lo  ciil  on! 
till-  old  iiu-mhcr.  '  >nr  ciu.;iiuei-  ma\  do  \m  II  to  take  thi-  into 
coii-iih-ratioii  in  Intine  <  .-ilcnlalioii-  in  comuitioii  with  load 
•md    hiilliii-j    -hock-. 

If  i\  were  practjcahU-  to  paint  -ltd  car-  a-  we  do  hridL:es 
and  other  -tnntiir.nl  work,  their  life  wonld  l.c  imh  rniite.  If 
corri>-ioii  < onld  he  eHmin.ited  the  l.itiuiie  ol  the  nutal  would 
he    it-    onI\     limitiiiL:     factor.       I'rotcttinu    the    met.d     work    hy 

,  cleaninu  and  i)aintin::  is  therefore  liiL'hlx  imiiortatit.  (  ar- 
shoiild  he  periorIii-;il1\  -an<l  hl;i-ted  all  o\  <  r.  a-  if  they  were 
new  and  jn-t  turned  otit/  hy  tlu-  mamif.'ictiirers.  If  it  were 
]ir.'iciicahle  to  do  this  -y^temiitically  atul  thoronL:lil\.  there  i< 
no    tellini:    how     lotiir    a    -teel    car    wonkl    last.      S;uid    hlastiiit: 

•  .\w.-ir>lc<l  tin-  lir<t  prize  of  $.V^  in.the  .Steel.  ^VeiKl*'  l'.-ir-Ci»HiiK-titioii  which 

cli'-cii    I  >ci-<  iiil"-r    I.    I'M-.     '.  .'  ■  ■'    ,;■  '  :     '  ..        ,    ■         '■'':■•    •    ■- 


y 
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till    mill    -i;ilr    Ironi    luu    -tiil   plati'^   is  i'Sscnti;tl   t<>   ol'taiii    tin 
1,1-1   a-iilt-   from  paintiim.  .  •..  .,       ... 

'I'lu-"ntiiall>.  tlui\'  aio  no  wtak  iioints  in  a  \vc11-desiv:nt'd 
stVi-l  lar,  I'lit  iikr  all  o(|iii|inHnl  <>i'  tlii«.  i-|iar;utrr,  tluTc  is  a 
part    wliicli    will    lail    it    it    i-    liit    liai<l   ami    urtcu    in<>tiL;li.      S">mc 

■  lit  ilu'  iiiitsidi-  and  crntir  -ilK  lia\i-  rraoki-(l  and  Iitiii  iiatclic-d 
witli  in^idr  and  ont^ido  ri\ilrd  lovir  >trip<.  Sonu-  oi  the 
cvnliT  sills  arc  spria<linL;.  dm-  t<i  tlic  lniU'inL;  ^tr(.--is.  Tlii$  i< 
iKtiiiH'aMi-,  also,  on  rar>  of  otlur  roa'K  of  -imilar  iK--i-.^n.  ,  Less 
iin|>orlaiit  nu'inlurs  arc  al>o  sl:..\\iii-  more  '•v  K^-;  distrr-<.  We 
nnd  tlio  cntlinL;  ami  wildiiiL;  tonlu-  \rr\  I'an'ly  on  tliis  (.dass 
ol    rciiairs. 

. 'Sti't'l    i-ars   Tna>    In-    -ti\n'>;tlKn(d    li.\    a    liln-ral    nse'of    pressed 
steel    »liai>eN   in    jilaii'  ol    rolK-d   ones.      These    >hai>e^    shonhi   he 
ki-pt    a>    nearl\     !■'    tlii'    "-tandard    -^crtion    a^    ]>o<>ihle.    and    the 
\\riL;ht  t>r  ihesi-  (Ktail-   n-dnei"!   to   a   -afc   workiiti:   niininnini. 
l\oIk-<!    <liapes    Iiave   their   ad\  aiitaLit-,    hnl   un(|iu-vti»)nali!y    in- 

■crea-e  the  u(.iu;ht  "i  the  car.  oiu-  <•(  \\iv  thinu:>  \\<.'  are  in<Kav- 
oriiijL,'  to  niiniini/e.  lloldinu  ears  awaitinu  the  arrival  ol  special 
prc'^sed  -"tnl  i«art-«  i>  a  ean^e  for  nrneh  vom]il;,iint.  Thi^.  h<nv- 
t\(T.  >lionl<I  <limitii^h  a>  the  railroad>  hieome  hetter  i.(|iiipp».d 
for  .■«teel   ri-]iairs.  .'•■-.;  .  / 


'f  ;    ;     VACllM  CLEANER  ^:  V^ 

;.  .Tiu-    vaeiimn    elcanvi\-  -h<i\\  n    in    ihtail    in    the    <lra\\Mii:.    \\a^ 
developed   hy    11.    I.    White.    >nprr\i-or   of   ear    work.   (  ana<iian 
;X<.>rthern.    La-tirn    lini-.    tor    n^r    in    ekaninu    eoarhes    at    ter- 
niiiiaJs.      ("<Mni)fe-is«.<l    air    from    ili<     n-nal    Mr\iee  . lilae  JS    used- 
to  prod uei'  the  v.ientim.     '  •  1     ,  ■.  ■':  ■■'"■^- ^- '    /-     -..•■. 

,  -Tii.e  essential  features  «if  ftlie  device  are  a  ciotUi-tor.  ari  ejector 
•noz>K";  it  \aciuini  tip  and  ;  suit.ihU-  hose  and  pipe  coiniectious 
to  ttrc •conipre.ss'ed  air  lint-  ami  tin  \aiunni  tiji.  The  collector 
i^  a  -jK-iial  ^'-tittiIlu'  i^l'-  t*»st  iron,  our  hraiiclt -of '  whicli  is 
coiimcted  to  llie  air  >ii]iply.  an<l  tlu-  other  to  the  Vacmim  tip 
lhrotf..;h   a   hose  of  .siiituhie  ieUiith,     Tiie  c'ouiiirtsscti  air  enters 


FOIR-WIIEEE  TRICKS  FOR  PASSEN(;ER  CARS 

.\t  tlu'  animal  nuttrnii'oi'  \hv  .Nnnfican  -So*'iety  ofMecflanical 
KiiL-intHTs.  luld  in  .\e\v  ^(lrk.  I  )eceniher  7-l(l.  1*M.=^.  \va*  pre- 
sented a  paper  1>\  Koy  V.  W  rii;lit  on  iottr-wheeL  tritck>  tor 
passeii.ucr  C4irs.  An  aV>stract  ot'  the  paper  appeared  in  the 
Xovvmhir  i^-ni-  of  the  k'liiluay  .i;/f  iiazi^tlc.  .l/.\ //.m;/."!/'  Idi- 
t'titv.,  patic  5<i'.>.  1  he  paper  Ava-  di-vnt-s<'d  hy  s<-veral  ni«.mlters. 
the  I'oUctwini.'  hein;;;  e.\traet.»  from  the  moie  important  .i>art  «"f  ■ 
the  vHscn-^ion  :  '  "    }.".  •       "'-^  ^   -'"""f.^/.-         :  '-•..-'•■: 

(■.1).  Vonn--:.  l^'itinsvivania  Kailroad.-  Tlu'  railr<Va«1s  liave 
heett  too  prom-  in  recent  vcars  t"  nsc  -i\-\\heel  trucks.  haM'd 
iij/oti  their  ixpiriiiice  with  woodin  trucks.  Due  to  the  tUxtiTO 
in  these' triK'ksv  it  wa^  nece^^.irv  t<>  no  t^r  the  «-i\-\\1iivl  truck. 
simjil\  on  accomit  of  the  wheel  h»ad.'  Ofi\i(Mi>l>.  as  far  as  Vo>l. 
and  prohahI>  maii'-teiianee.  i?-  concerne<I.  <hie  to  the  fewer  parts, 
the  four-wheel  trmck  i>  preferahle  to  the  si \-wiuvL  truck,  pro-^ 
xided    it    .c.fvi*s    SUtis factory    service.      With    tlie    advent, of    the 

— leel  truck.  1  helieve  that  the  tola)  weight  of  the  car  which 
will  lie  -.tti^factorilv  carried  oil  the  four-wheel  truck  can.  1m.- 
nialerialK     increased.      The    jiracticahility   .<if    this    is    |)n»Aed    h> 

..the.  ii>c  iof"  foin-uluel  tnuk-  muleri  ^av.  ^  per  oetvt  of  the 
iieavy  passcnLicr   locotnotixe   ten<krs   in  this  eountr\:.,  .'  ;; 

.\\!e  loa<is  as  hiuh  a-  4.^.<HNl  Ih.  are  permitted  <m  passenuier 
teuder>.  yet  when  we  <le~i-:n  a  jia^^enuer  car  it  i~  with  tear  and 
IremhlinL;  that  we  I'lit  JI.IMK)  11,;  ..u  the  >anie  axlc.  ..•.';;;■'•■,. 
ill  t«rdiT  io  asA."ertain  what  i  If ert  on  tlie  train'^  .re^i^latice  the 
two  extfa  axles  of  the  ^i\-wheil  truck  wouKl  have  we  made 
thri*,-  ropnd  trip>  each,  with  a  d\  nanioiueter  car  «)n' a  ten-car 
train,   usitisi.  four- w  heel    trucks,    .nid   i.tcn-^'viF    tr.i4n    itsini:    m\- 

owheel  truck*,  the  car  lio<lie>  hiiiiL  the  '»ame  in  l>oth  train* 
The  diiTerence  in  total  weii^ht  fier  car  wa*  dm-  entirelv  to  the 
ditfereiue  in  wei'Jit  «if  the  Irutk*.  tlu  car*  witli  *ix-wheel  trucks 
each  wei;:hinii  fiif>  tuns  ami  tho>e  with  f<»ur-whtvl  truck*  weiyh- 
iiiii  .^'*  tons  each.  The  te*l*  iiidic;!te<l  thiit  the  only  ni;UeTial 
ditTeienCi    in   r(  *i*taivci'   wa*   due  tt.   tin-  ditTerenci-   in   weight   of 
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\ehiele*. 
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W  itii    the   cars    in   «iUi^tion    w»«    wouM    h.i\e    the 


''( e.  Tap 
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Of^.a'  241' 
Vacuum  Tip.  *  'i/fwwm,  mkfvtr^:  .';■ 


thee^dkrtor  ImkK   throii'_:li  a 


Hpse-  Covp/tnefi-l 
Brass.  2-fieefu!r»d:- 


Defnils  of  Cnnpclian  Northern  Vacuum  Cleaner  for  Conchies 


ii3/U»-in-.  opening  in  tlie  special  lirass 

:-'ti'v/!e  *lio\\u  in  dvt.iil  in  tite  illu-tralion.  in  the  outlet  froiu 
tile. Collector  is  place<i  a  hra**  hu*hinu  witli  a  '4-in.  opeiiini:. 
the-  inner  end  of  which  is  located  aliout  1..  in,  in.ffout  of  the 
etui  of  the  uo/zK-. 

■  :A-s  the  vtuall  -triam  of  air  i**uiuu  from  \\\v  nozzle  i>;i-*i-< 
thr;out;li  the  lii;*liin'.^  it  produce^  an  iudnccd  cuirml  in  the  *uc- 
tJon  hratudi  of  the  (dllerti>r.  wliitli  i*  eounected  to  the  \aiuum 
tip. The  air  .and  du^l  wliich  i*  llui^  dr:ivvil  into  tlje  collector 
IS  Mown  oiit  throu'.:h  the  delivery  pipe.  •' ;  "',' ■■'.'v''-  ■■'''•■"■ ' 
'  Mie  vaiiuun  tip  i*  *ecured  to  a  -liort  section  of  one  inch 
pipe,  which  is  ]iro\ided  in  two  K-n-th*.  one  for  cle.iuiuu  carpet* 
and  the  other  for  cleaning:  *eats.  In  order  to  facilitate  chanuii'^ 
tile  nozzK*  for  the  iwt)  cla*ses  of  work,  a  coniilin-  is  placed 
at  tile  ujiper  end  of  thi*  I'ipe.  Ilelweeii  thi*  cou|diiiL:  an<l 
the  hiisc  loiipliui:  is  ]ilaced  .1  1-imh  l;1o1h-  \alvi'.  h\  wliicli  tlie 
suction  line  mav  lie  chxeil  wlnn  chaiiLiiu'.:  the  nozzle*. 


same  rreststaiu-e  in  l.S  car*  with  *i\-v\heel  Irncks  as  woijh)  1><? 
ol'fered  hy    1-1  c^its.rAvith  four-wheel  ti?'itt;ks.;.  '.;^-<. -. 

I  he  dexeloptuentof  the  <  Ia*p  Krake  c>utlinic<l  i«i  the  ^laper  was 
the  re*ult;e>f  ohservatiou  of  the  cla*p  hraki  i  used  on  the  lliila- 
deh'hia  \  K\ailinii.  Tluy  were  te*ted  in  l*JlU,  a  coniplete  refnoft 
ol  the  te*t*  alrea  l.\  havini:  heeii  niadef^tp  rilk-  .\nu-rican  SfMycty 
of  Mechanical  LuLMiieersTn  .^.  \\  .  I  Midley.  <|f  the  \\  e*tini;house 
Air  i'.rake  (^mipaux.  The  siiv^le  >hoe  iirakl-  had  a  total  wei:^hl 
ol  .^.fk'Sj  111.  iKi  c.u-.  and  the  movahle  ]).irli*  A\ei-Jie<LJ,<>S4  Ih. 
The  I  la*p  hrake  ha<4-a  total  wei-ht  of  4.433  \\\.  pt  r  ear.  the  mova- 
iile  p,.   -  •    '■         ^-^'  "         .         ■  • 

of    llu 

in  the  wett;ht<>f  the  m.)\ahle  parts  of  ihe.  ctl^p  hrake*  ol  N  per 
cent.  •  It  >ft-lw- de\  elopi-d  in  our  hrake  tj^sts  mat  it  w  .i>  de*irahle 
to  have  as  low'wei-Jit   in  tlu    mo\  in-  pftrts  i^.f  the  hrake  ni;i:ini; 


I  la*p  hrake  ha<4-a  total  wei-ht  of  4.433  ll>.  pt  r  ear.  the  mova- 
i.iri*  weiuhitiy  1^>1  Ih..  *howiiv.^  an  incrk-ase  itt  total  weinht 
le  cla*p  hrake*  of  24  jier  cent,   wheiea*' there  i*  a   <lecre;ise 
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as  possible,  to  overcome  the  effect  of  inertia,  for  obviously  the 
heavier  the  movinp  parts  the  more  inertia  and  the  longer  time 
it  takes  to  get  full  braking  pressure  at  the  wheel  with  a  given 
pressure  in  the  cylinder.  By  reducing  the  weight  of  the  parts  of 
the  clasp  brake  we  therefore  Have  the  right  to  expect  that  we 
develop  the  full  braking  power  slightly  quicker  than  we  do  on 
the  single-brake  car. 

At  sixty  miles  an  hour,  with  125  per  cent  nominal  braking 
power,  the  clasp  brake  car  made  a  stop  in  the  brake  shoe 
tests  in  808  feet,  which  I  believe  is  the  shortest  stop  ever  made 
on  a  passenger  car  under  that  braking  power.  The  corresponding 
length  of  stop  with  single  shoes  is  about  1,250  feet,  showing 
a  distinct  gain  in  the  length  of  stop  by  the  use  of  two  shoes 
per  wheel,  with  an  increase  in  the  total  weight  of  the  brake 
rigging  of  only  about  24  per  cent. 

The  use  of  the  clasp  brake  is  economical  in  brake  shoe  ma- 
terial. We  have  recently  made  a  series  of  road  tests  of  brake 
shoes,  cuusidoritig  the  wear  under  single  and  clasp  brake  con- 
ditions. On  the  five  different  runs  on  which  the  test  was  made 
the  clasp  brake  shows  a  saving  in  brake  shoe  material  of  about 
30  per  cent  as  compared  with  the  single  brake.  ' 

S.  G.  Thomson. — The  Philadelphia  &  Reading  has  had  100 
cars  equipped  with  clasp  brakes  in  service  for  a  number  of 
years..  The  brake  is  very  highly  efficient;  the  stops  with  the 
clasp  brake  seem  to  be  very  much  shorter  than  where  the 
higher  pressures  are  used  to  get  nearly  equal  braking  power. 

G.  R.  Henderson. — It  is  well  known  that  the  Pennsylvania 
track  is  nearly  perfect  and  it  is  a  question  whether  the  Penn- 
sylvania four-wheel  passenger  trucks  would  give  satisfactory 
service  on  average  track  with  the  loads  which  they  now  carry. 
The  abandonment  of  the  equalizers  accounts  for  considerable 
saving  in  weight,  as  the  equalizers  and  spring  seats  are  quite 
massive  for  heavy  cars.  It  is  still  the  practice  of  many  roads 
to  use  equalizers  under  tenders  of  passenger  locomotives  and 
also  under  high  speed  electric  cars,  and  it  is  an  interesting 
question  as  to  just  how  far  we  can  go  in  abandoning  them  and 
still  not  interfere  with  the  comfort  of  the  passengers.  The 
condition  of  the  track  is  a  very  important  factor  and  should 
not   be   overlooked    when    considering   this    question. 

L.  R.  Pomeroy. — Six-wheel  trucks  have  been  developed  more 
generally  in  the  West  than  in  the  East  and  it  is  only  in  recent 
years  that  their  use  has  become  general  on  ordinary  passenger 
coaches.  This  refers  particularly  to  passenger  coaches,  not 
sleeping  cars  or  diners  or  heavy  weight  cars. 

Some   of   the   reasons   why  the   six-wheel   truck    was   applied 


TABLE      I.-WEIGHTS     OF     TYPK  AL     FOUR  WHEEL     AND      SIX- 
WHKEL   TRIXKS    FUU    PASSENGER   CARS 


Kiiad  Type 

Hatriman  Lines Kiiur-wheel 

Western  Pacific  ...■.,.;.»..». Kour-wheel 

Rock  Island  Lines,  v;  :.';;.  ..'> Four-wheel 

Barney  &  Smith  huilt-up  truck Four-wheel 

Canadian  Pacific Four-wheel 

N.  Y.  N.  H.  &  H ...,.,..., Four-wheel 

Harriman  Lines ..„'..:.........  Six-wheel 

Rock  Island  Lines .'.....: Six-wheel 

Commonwealth    Truck Six-wheel 

Pullman  Standard Six-wheel 

New  York  Central Six-wheel 

Barney  &  Smith  built-up  truck. Six-wheel 

C.  P.  R.  70-ft.  diners..  .  ,..4 .  ....... . . .....  Six-wheel 

C.  P.  R.  72-ft.  sleepeis.  ..'..'/...  i Six-wheel 

^Equipped  with  clasp  brakes. 


to  cars  which  would  be  considered  quite  light  today  were  that 
from  60-lb.  to  70-lb.  rails  with  very  light  gravel  ballast,  in  some 
cases  nothing  but  gumbo  ballast,  were  used,  and  further  because 
of  the  use  of  cast-iron  wheels.  At  one  time  the  Chicago,  Mil- 
waukee &  St.  Paul  was  using  cast-iron  wheels  even  on  parlor 
cars,  these  wheels  being  considered  absolutely  safe  under  six- 
wheel  trucks,  but  not  under  four-wheel  trucks. 

The  following  data  has  been  compiled  partly  from  the  col- 
umns of  the  J\uilz>.a\'  Age  Gazctfc,  Mechanical  Edition,  and 
partly    from   information    furnished   by   the   builders.     In    Table 


Diam.  and 

length  of 

Weight  of 

journals 

trucks  per  car 

Inches 

Lbs. 

5x9 

20,500 

51  2X10 

31,000 

5x9 

31,120 

5x9 

27,000 

5x9 

20,400 

5^2x10 

31,400 

5x9 

42,()00 

5x9 

41,220 

5x9 

45,900 

5x9 

42,720 

5x9 

*45,000 

5x9 

42,000 

5     x  9 

41,200 

5x9 

45.900 

I  is  shown  the  weight  of  typical  four-wheel  and  six-wheel  trucks. 
In  Table  II  the  weights  of  typical  examples  of  recent  passen- 
ger construction.  Most  of  these  cars  are  carried  on  six-wheel 
trucks.  Allowing  42,000  lb.  per  car,  where  the  weights  of  the 
latter  are  not  known,  and  27,000  lb.  per  car  for  four-wheel 
trucks  a  comparison  is  made  of  the  actual  total  weight  of  each 
car  with  the  weight  had  four-wheel  trucks  been  used. 


TABLE  II.— WEIGHT  OF  TYPICAL  PASSENGER  CARS  SHOWING 
SAVING  IN  WEIGHT  BY  THE  USE  OF  FOUR-WHEEL  TRUCKS 


Road 


Class 


Wabash 60-ft.  mail 

N.  Y.  C Coach 

N.  Y.  N.  H.  &  H Coach 

N.  Y.  N.  H.  &  H Coach 

G.  T 74-ft.  coach 

A.  T.  &  S.  F Coach 

A.  T.  &  S.  F Chair  car 

lersey  Cent Coach 

U.  P 09-ft.  bag.    Steel 

U.  P tiO-ft.  mail   Steel 

Long  Island Parlor  car    Steel 

♦Weights  estimated. 


Con- 
struction 

Steel 

Steel 

Steel 

Steel 

Compo.site 

Steel 

Steel 

Steel 


Weight 

with 

six-wheel 

trucks 

lb. 

124,000 
142,000 
131,000 


137,000 
1.34,000 
136,000 


Weight 

of 
car  body 

lb. 

82,000 
100,000* 
89,000 
90,000 
97,000 
91,000 
93,000 
81,800 
79,000* 
^,600* 


Weight 

with 

four-whee  I 

trucks 

lb. 

109,000* 
127,000* 


121,400 

124,000* 

118,000* 

120,000* 

115,800 

106,000 

111,0(X» 

124.000 


There  are  many  cars  running  successfully  on  -  four-wheel 
trucks  that  weigh  as  high  as  124,000  lb.  The  Long  Island  parlor 
car  of  this  weight  shown  in  Table  II  is  carried  on  four-wheel 
trucks  with  5-in.  by  9-in.  journals,  and  the  load  on  the  pro- 
jected journal  area  is  only  344  lb.  per  sq.  in. 

Under  ordinary  conditions  of  service  there  is  no  justification 
for  a  six-wheel  truck  under  a  suburban  car,  and  yet  there  are 
a  great  number  of  suburban  cars  which  are  running  on  six- 
wheel  trucks.  I  will  go  further.  I  have  never  yet  seen  a  70- 
ft.  car  of  the  ordinary  passenger  coach  type  where  the  six- 
wheel  truck  was  justified  with  the  track  we  have  today. 

The  following  instance  is  given  because  of  its  bearing  upon 
the  difiiculty  from  hot  boxes.  On  a  certain  railroad,  where, 
from  the  weight  point  of  view,  the  5  in.  by  9  in.  journal  was 
perfectly  satisfactory,  and  they  were  maintaining  their  journals 
in  good  shape,  they  were  having  trouble  from  hot  boxes.  They 
substituted  the  next  larger  M.  C.  B.  axle,  and  still  had  trouble 
from  hot  boxes.  An  analysis  of  the  situation  brought  out  the 
fact  that  with  the  new  form  of  high-speed  brake  the  pressure 
with  one  shoe  per  wheel  was  such  that  it  caused  the  brass  to 
tilt  and  prevented  the  proper  contact  on  the  journal.  When  the 
clasp  brake  was  applied  no  trouble  was  experienced  with  the 
5  in.  by  9  in.  journal. 

S.  G.  Thomson. — We  made  some  tests  on  the  Atlantic  City 
Railroad  to  determine  the  cause  of  hot  boxes  in  very  high  speed 
service,  up  to  80  or  90  miles  an  hour  on  some  parts  of  the  road. 
We  took  some  temperature  readings  of  the  boxes  and  found 
that  the  trains  would  come  into  the  terminal  with  the  boxes 
almost  at  the  flashing  point.  In  the  rush  season  we  had  to 
turn  these  trains  back  on  the  reverse  trip  at  once,  and  no  doubt 
the  accumulated  heat  in  the  wheels  and  journals  had  some- 
thing to  do  with  the  hot  boxes  on  the  way  back.  We  ran  these 
trains  sometimes  six  trips  during  a  day  and  occasionally  the 
boxes  would  heat  up,  without  any  apparent  reason,  having  had 
careful  attention  at  both  ends  of  the  route  on  all  trips.  The 
cars  were  all-steel,  weighing  about  118,000  lb.,  and  in  my  judg- 
ment were  about  at  the  limit  for  the  four-wheel  truck  for  that 
speed.  We  took  the  same  cars  on  our  New  York  division, 
where  we  have  a  couple  of  stops,  and  do  not  run  at  such  high 
speeds,  and  they  gave  us  no  trouble  whatc\  cr.  The  speed  seems 
to  be  a  factor  in  the  question  of  using  the  four-wheel  truck,  and 
when  our  last  cars  were  designed  we  considered  very  seriously 
the  use  of  six-wheel  trucks.  We  concluded  to  stick  to  the  four- 
wheel  truck  and  have  done  so  with   fairly  good  results. 

G.  W.  Rink  (C.  R.  R.  of  N.  J.).— I  would  like  to  ask  Mr. 
Thomson  whether  it  was  with  the  type  of  truck  with  the  springs 
directly  over  the  journal  boxes  that  the  trouble  with  hot  boxes 
occurred.  We  had  a  few  cars  built  with  trucks  of  that  type, 
and  eventually  went  to  the  one-piece  Commonwealth  truck,  be- 
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cause  of  trouble  from  hot  bearings 
equaHzers,  having  the  coil  springs  placed  directly  over  the  jour- 
nal boxes,  there  is  a  tendency  for  the  boxes  to  tilt  and  bind  in 
the  pedestal,  producing  uneven  distribution  of  bearing  pressure 
and  wearing  the  box  flanges.  These  trucks  weighed  15,200  lb. 
each  and  the  Commonwealth  trucks,  which  we  novv  use,  weigh 
17  000  lb.  each.  Both  types  of  trucks  have  clasp  brakes,  with 
beams  across  the  truck. 

S.  G.  Thomson. — The  trucks  tested  were  not  the  ones  with 
the  springs  over  the  journal  boxes,  although  that  type  has  given 
more  trouble  than  the  other  type. 


A  SUGGESTION  FOR  COMPOSITE  FREIGHT 
CAR  CONSTRUCTION* 

The  connection  between  the  wood  and  the  steel  center  sills 
is  of  utmost  importance  in  the  construction  of  wood  cars  with 
the  steel  underframes.  Many  such  cars  have  been  hit  so  hard 
that  the  striking  castings  were  driven  through  the  end  sills  and 
the  underframe  completely  disconnected  from  the  car  body. 

The  manner  of  bolting  the  two  together  is  largely  responsible 
for  this  result.  In  all  cases  the  bolts  should  pass  through  both 
flanges  of  the  channel  sills.  This  more  than  doubles  the  strength 
of  the  bolts  and  while  it  takes  longer  bolts,  the  difference  in  cost 
is  well  worth  while.  In  the  first  place,  when  the  bolts  are  used 
in  the  upper  flange  only,  part  of  the  thread  is  above  the  channel 
in  the  wood  sill.  Between  the  two  sills  is  the  point  where  the 
bolt  should  be  strongest,  but  the  section  of  the  bolt  is  reduced 
by  the  threads,  which  nick  it  sufificiently  to  cause  it  to  break  easily 
at  this  point.  Furthermore  the  inner  face  of  the  flange  is  rolled 
at  an  angle  so  that  the  nut  bends  the  bolt  as  soon  as  drawn  tight. 
If  the  bolt  be  extended  through  both  flanges  its  strongest  point 
is  between  the  wood  and  the  steel  sills  and  the  nut  is  drawn  up 
on  the  lower  face  of  the  lower  flange,  which  is  perpendicular  to 
the  center  line  of  the  bolt. 


THE  LIFE  OF  A  STEEL  FREIGHT  CARt 

BY  SAMUEL  LYNN 
Master  Car  Builder,  Pittsburgh  &  Lake  Erie,  Pittsburgh,  Pa. 

In  preparing  this  paper  it  was  decided  to  get  the  opinions 
of  some  other  car  men  regarding  the  life  of  a  steel  car  and  I 
wrote  to  several  friends  who  have  had  considerable  experience 
with  such  cars.  Their  replies  showed  that  there  is  quite  a 
diversity  of  opinion  and  that  a  steel  car  will  last  anywhere 
from  eight  to  fifty  years. 

Years  ago  while  working  on  the  shop  tracks  repairing  the 
old  wooden  cars,  I  can  remember  distinctly  seeing  an  occasional 
train  of  steel  cars,  or  "battleships"  as  we  called  them,  go  by; 
the  repairmen  would  get  together  and  discuss  the  question 
of  where  they  would  get  their  bread  and  butter  when  the  old 
wood  car  finally  went  to  the  scrap  pile.  There  are  some  car 
department  officers  at  even  this  late  day  who  apparently  feel 
that  the  steel  car  does  not  require  much  attention.  However, 
this  theory  is  no  longer  given  much  consideration,  as  any  one 
responsible  for  steel  car  maintenance  realizes  that  while  the 
steel  car,  with  its  larger  carrying  capacity,  increases  the  earn- 
ings of  a  road,  after  the  car  reaches  a  certain  age  its  main- 
tenance cost  increases  over  that  of  the  old  wooden  car.  As  a 
consecjuence  there  are  several  things  that  must  be  considered 
when  discussing  this  subject. 

I'irst. — It  seems  to  me  that  the  problem  of  most  importance 
is  the  design  of  the  car.  Care  must  be  taken  to  get  the  required 
strength  in  the  underframe  in  order  that  the  car  may  withstand 
the  shocks  incident  to  present-daj-  transportation.  In  addition 
to  a  good  solid  luidenframe,  the  draft  sills  and  draft  gear  must 
be  equally  strong  to  stand  up  to  their  work.     I  have  seen  new 

•  From  a  paper  bv  H.  (A  Priebe,  read  before  the  Car  Foremen's  Associa- 
tion of  Chicago,  December  13,  1915. 

t  .\l)stract  of  a  paper  presented  at  the  December  meeting  of  the  Railway- 
Club  of  Pittsburgh. 


cars  turned  out  of  a  car  plant  and  after  the  first  or  second  load- 
ing the  draft  sills,  or  center  sills  extending  from  the  end  sill 
to  the  front  of  the  body  bolster,  were  so  badly  buckled  that 
they  had  to  be  removed  and  replaced  and  reinforcement 
added  to  strengthen  the  weak  members;  and  these  cars,  al- 
though practically  new,  were  useless  until  the  parts  mentioned 
had  been  reinforcd  to  take  care  of  either  oversight  or  poor 
judgment  in  the  drafting  room.  Consequently,  too  much  stress 
cannot  be  laid  on  proper  design. 

Second. — The  commodities  with  w^hich  a  car  is  loaded  and 
the  climatic  conditions  in  the  territory  through  which  it  travels 
are  important  factors  in  the  life  of  a  steel  car.  The  cars  in  this 
territory  used  exclusively  in  the  coal,  coke  and  ore  trade  are 
subject  to  very  severe  serv^ice,  as  they  are  usually  hauled  in 
heavy  tonnage  trains,  and  the  acids  in  the  coal  and  coke  eat 
through  the  floor  sheets  rapidly.  In  addition  to  the  injuri- 
ous effects  of  the  acids  on  the  inside  of  the  car,  the  varying 
weather  conditions — rain,  snow  and  heavy  damp  atmosphere — 
play  important  parts  in  the  deterioration  of  the  car. 

As  previously  stated,  at  one  time  a  number  of  car  department 
officers  were  of  the  opinion  that  the  steel  car  required  but  little 
attention,  and  as  a  result  in  its  early  existence  even  the  car 
inspectors  would  look  over  the  car  primarily  for  safety  appli- 
ance defects,  hot  boxes,  etc.,  and  take  it  for  granted  that  because 
the  car  was  of  steel  construction  it  was  all  right.  For  some 
reason,  the  steel  car  from  the  time  it  first  went  into  service  did 
not  seem  to  have  a  friend.  At  the  industrial  plants  where  the 
cars  were  unloaded  the  men  took  frequent  cracks  at  them  with 
sledges  and  as  a  result  the  side  and  hopper  sheets  soon  became 
bent  and  distorted.  During  the  winter  season  when  ore  became 
frozen  in  the  cars,  some  of  the  plants  used  dynamite  to  loosen 
it  up  and  in  addition  they  frequently  loosened  up  the  floor  and 
side  sheets  at  the  rivets.  If  the  steel  car  was  given  reasonable 
treatment  and  repairs  made  when  needed,  and  repainted  when 
the  steel  became  exposed  to  the  weather,  the  renewing  of  some 
of  the  parts  would  not  become  necessary  for  a  longer  period 
than  is  now  the  case. 

The  original  painting  of  the  steel  car  is  usually  faulty.  Owing 
to  the  hurry-up  methods  of  the  building  the  required  quafity 
of  paint  is  liable  to  be  dryer-sacrificed,  or  made  to  fit  the  build- 
ing time  of  the  car,  without  giving  the  protective  qualities 
of  the  paint  due  consideration.  I  do  not  want  to  be  understood 
as  saying  that  paint  will  cure  all  the  ills  of  the  steel  car,  but 
do  believe  that  if  a  liberal  quantity  of  good  paint  was  used 
to  protect  all  outside  exposed  parts,  the  life  of  the  car  would 
he  lengthened  considerably.  Occasionally  w'e  may  hear  some 
railway  officer  use  the  expression  that  "a  steel  car  will  run 
and  earn  just  as  much  money  without  paint."  This  may  be 
true,  but  the  question  is,  how  long  will  it  run?  I  firmly  believe 
that  part  of  the  expense  necessary  on  steel  equipment  today 
is  due  to  paint  neglect.  I  do  not  favor  painting  the  inside  parts 
of  any  steel  car— the  first  loading  would  cut  and  mar  the  paint 
so  that  moisture  would  get  under  it — but  by  keeping  the  outside 
exposed  parts  painted,  the  corrosion  of  the  outside  parts  of  the 
sheets  would  be  counteracted  to  a  considerable  extent. 

On  hopper  cars  it  has  been  found  that  after  the  first  10  or 
12  years'  service  the  floor  and  hopper  sheets  deteriorate  from 
y4  in.  in  thickness  to  a  very  light  gage.  In  fact,  along  the 
seams  and  sides  of  the  cars  where  the  floor  sheets  are  riveted 
to  the  sides,  in  some  cases  the  steel  is  completely  eaten  or  rusted 
through,  and  in  order  to  get  any  further  service  from  the  car 
it  is  necessary  to  renew  the  floors  and  hoppers.  This  has  been 
done  on  a  large  number  of  steel  hopper  cars  at  an  approximate 
cost  of  $225  a  car.  After  this"*class  of  repairs  is  completed  and 
the  cars  have  been  in  service  for  about  four  years  we  find  that 
the  car  sides  which  were  in  fairly  good  condition  when  the  new 
floors  were  applied  have  deteriorated  to  such  an  extent  that 
it  is  necessary  to  renew  the  sides  of  the  cars.  This  work  can 
be  done  at  an  approximate  cost  of  $130  a  car,  making  a  total 
expense  of  $355  a  car  on  the  car  body,  exclusive  of  various 
light  repairs  necessary  at  different  times. 

While  this   class  of   repairs  are   being   made   it   is   found   in 
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a  few  cases  that  the  center  sills  have  deteriorated  to  some  ex- 
tent from  corrosion.  They  may  also  have  hiickled,  making  the 
application  of  new  sills  necessary.  Where  new  sills  are  applied 
on  such  cars  there  is  an  additional  cost  of  $4.^,  making  the 
total  amount  spent  on  the  car  body  approximately  $40().  How- 
ever, on  a  very  large  percentasic  of  the  cars  on  which  this  class 
of  repairs  is  beinj;  made  we  do  not  find  it  necessary  to  renew 
the  center  sills.  These  sills,  in  most  cases,  have  heen  reinforced 
between  the  bmly  bolsters  and  the  hopper  sheets  by  a  tie  plate 
or  channel  section  riveted  to  the  sills,  the  cost  of  this  application 
beinj:  included  in  the  estimates  already  jiiven. 

From  the  above  it  would  seem  that  the  bodies  of  the  ma- 
jority of  the  first  steel  cars  built,  or  cars  that  have  Iteen  in 
service  16  or  17  years,  will  re(|uire  repairs  amounting  practically 
to  the  rebuilding  of  the  car  l)ody.  This  rebuilding  process, 
however,  occurs  at  different  periods,  whereas  if  all  the  parts 
of  any  unit  of  c'(|uipnunt  deteriorated  at  the  same  rate,  there 
nould  be  no  (|uestii)n  Ijut  that  the  average^  depreciation  could  be 

Iixed  very  closely,  as  every  part  of  the  unit  would  become 
vorn  out  at  the  same  time  and  the  whole  body  of  the  car  would 
herefore  j)rol)aI)ly  be  scrapi)ed  or  rebuilt  as  a  new  unit.  The 
toresent  policy  of  maintaining  the  steel  car  as  different  parts  fail 
is  practically  the  same  method  as  was  employed  in  the  main- 
tenance  of   the   wooden  car  equiimient. 

It  has  been  the  custom  of  car  departmtnt  otVicers  to  estimate 
the  life  of  the  wooden  car  of  either  the  box  or  gondola  type 
at  20  years.  The  old  wooden  car,  during  the  20  year  period, 
received  at  different  times  rei)airs  such  as  two  or  more  lon- 
j*itudinal  sills,  the  renewal  of  the  top  side  plate,  new  floors. 
aftui  other  repairs  which  amounted  practically  to  the  rebuilding 
0f  the  car,  yet  for  general  purposes  20  years  was  considered 
the  aNt^rage  life  of  the  wooden  car. 

Allowing  the  same  treatment  for  a  steel  car,  that  is,  giving 
it  general  repairs  when  necessary  and  properly  maintaining  the 
car  so  as  to  get  maximum  service  from  it,  the  steel  car  is  still 
irt  serviceable  condition  after  it  has  run  16  or  17  years. 

I  Some  mechanical  department  othccrs  take  the  position  that 
itt  is  more  economical  to  prolong  the  life  of  the  car  by  repairs, 
wlule  others  say  it  is  better,  from  an  economical  standjjoint,  to 
run  the  car  imtil  it  requires  repairs  such  as  have  already  been 
descril>e4  as  necessary  for  the  car  aft<>r  it  has  been  in  service 
about  12  years,  and  then  scrap  the  bod>'  and  place  a  new  body 
on  the  trucks.  They  take  the  position  that  when  the  floors 
and  hoppers  are  worn  out,  the  balance  9f  the  car  has  deteriorated 
to  such  an  extent  that  it  is  cheaper  to  scrap  the  body  than  to 
try  to  maintain  it. 

The  first  metal  car  purchased  l»y  the  Pittsburgh  &  Lake  Erie 
has  been  iu  continuous  service  since  June,  1897,  except  for 
short  i)erio(ls  when  it  was  in  the  shop  for  class  repairs,  and 
is  tlurtfore  over  IS  years  old.  It  is  an  80.0(K)  lb.  cajtacity  car 
of  the  ho(>per  t_\pe;  has  a  cubical  capacity  of  1,2S6  cubic  feet; 
weight  new  33,700  lb. ;  weight  last  time  weighed  in  June  of 
this  year,  3.^,2(K)  11).  The  car  was  built  of  wrought  iron  by  the 
Voungstowu  Bridge  Company  and  is  in  good  condition  today. 
The  original  sills,  bolsters,  end  sills  and  draft  members,  as  well 
as  the  si<les,  arc  still  on  the  car.  It  received  heavy  repairs  in 
the  years  1912  and  1915  at  an  approximate  total  cost  of  $450. 
-After  a  close  inspection  of  the  photograph  I  do  not  believe 
there  is  any  one  present  who  will  say  that  the  appearance  of 
this  car  indicates  that  it  should  go  to  the  scrap  pile. 

F.  W.  Dickinson,  master  car  builder  of  the  IJcssemer  and 
Lake  Erie,  advises  that  their  first  steel  cars,  over  19  years  old, 
are  in  almost  as  good  condition  as  when  first  built.  The  Besse- 
mer and  Lake  Erie  is  one  of  the  pioneers  in  the  steel  car  game, 
yet  Mr.  Dickinson  advises  it  is  practically  impossible  for  him 
to  make  any  definite  statement  as  to  the  probable  life  of  a 
steel  car. 

There  is  one  other  reason  why  we  should  refrain  from 
placing  a  limit  on  the  life  of  the  steel  car,  and  that  is,  the  steel 
that  is  now  being  purchased  and  used  for  repair  parts  is  inferior 
to  the  steel  that  went  into  the  first  cars  built.  While  I  am  not 
a  steel  man  and  know   nothing  about  the  business,  the   fact   re- 


mains that  the  steel  plates  that  are  being  purchased  and  used 
for  repairs  are  deteriorating  much  faster  than  the  original 
.sheets  placed  on  the  cars.  Whether  this  is  due  to  the  composi- 
tion of  the  metal,  or  to  some  other  cause,  I  do  not  know.  If 
this  same  grade  of  steel  is  being  used  by  car  builders  today  on 
new  e([uipmeut,  and  an  estimated  average  life  was  placed  on 
cars  based  on  the  lasting  qualities  of  the  material  used  when 
steel  cars  were  first  built,  the  steel  in  the  cars  that  are  being 
built  and  turned  into  service  today  might  not  last  more  than 
one-half  the  time  of  the  steel  in  the  cars  first  built,  and  it  is 
therefore  my  opinion  that  we  would  be  doing  the  steel  car  an 
injustice  to  say  that  at  the  end  of  any  stated  period  it  should 
be  relegated  to  the  scrap  pile.  I  believe  that  the  steel  car  can 
be  maintained  as  long  as  the  owner  desires  to  run  that  par- 
ticular  type   of    car. 


INSPECTING  CAST  IRON  WHEELS  UNDER 
FREIGHT  EQUIPMENT* 

BY  J.  P.  YAECER 
Wheel  Inspector,  Lehitih  Valley 

Wheels  are  guaranteed  by  the  manufacturer  for  a  certain  life 
under  fair  usage.  If  they  fail  to  make  this  guarantee,  and  have 
defects  for  which  the  manufacturer  is  responsible,  sucli  as  worn 
hollow,  worn  through  chill,  seams,  shelled  out  or  cracked  plates, 
they  are  preserved  after  being  pressed  off  the  axle,  and  at  the 
expiration  of  the  month  the  manufacturer  is  given  notice;  a 
joint  inspection  is  then  made  by  a  representative  of  the  foundn,* 
and  the  wheel  inspector  to  determine  what  wheels  will  be  re- 
placed. The  gentlemen  from  the  foundries  are  usually  "from 
Missouri ;"  they  want  to  be  shown,  and  it  has  sometimes  been 
necessary  to  put  the  wheel  under  the  hammer  to  convince  them 
of  the  true  conditions.  This  is  said  with  all  due  respect  to  the 
foundry  people  and  simply  to  emphasize  the  importance  of  hold- 
ing only  such  wheels  as  have  manufacturer's  defects. 

YARD  INSPECTION 

When  cars  are  received  at  an  inspection  point  the  car  inspector 
should  make  a  careful  examination  for  wheel  failures,  confining 
himself  to  M  C  B  Rules  68  to  83.  He  should  also  be  familiar 
with  the  serious  results  that  arise  due  to  wheel  defects  if  allowed 
to  run.   • 

Worn  Flanges. — The  flange  directs  the  truck,  and  therefore  one 
flange  or  the  other  is  in  almost  constant  contact  with  the  rail  and 
subject  to  friction  or  grinding  under  considerable  pressure.  This 
is  especially  true  when  traversing  a  curve ;  the  continuous  grind 
in  the  absence  of  lubrication  results  in  flange  wear.  Worn  flanges 
are  the  cause  of  many  derailments  in  the  yard.  If  the  point  of 
the  switch  is  worn,  or  there  is  a  slight  opening  at  the  point,  be- 
tween the  two — the  worn  flange  and  switch  point — a  dangerous 
combination  is  formed,  and  the  wheel,  owing  to  its  worn  con- 
dition, mounts  or  splits  the  point,  and  the  result  is  a  costly  de- 
railment. 

Broken  flanges. — These  are  mostly  due  to  seams  which  develop 
below  the  surface  of  the  metal.  They  cannot  be  detected  imtil 
the  surface  metal  is  broken  througli.  I  have  usually  found  this 
defect  to  exist  on  wheels  under  the  heavier  class  of  equipment; 
when  striking  a  curve  about  two-thirds  of  the  flange  breaks  off. 
It  is  my  understanding  that  when  the  iron  is  poured  into  the 
mould  it  first  fills  the  lower  part  of  the  hub,  then  travels  through 
the  bottom  plate  and  brackets,  filling  up  the  flange.  The  section 
of  the  mould  forming  the  flange  is  thin  and  the  upper  part  is 
formed  by  the  metal  chiller.  It  will  be  readily  seen  that  the  metal 
in  the  flange  will  be  cooled  somewhat  by  passing  over  the  cold 
sand  of  the  mould  and  coming  in  contact  with  the  chiller.  The 
more  rapid  cooling  and  contraction  of  the  metal  in  the  flange, 
as  compared  with  that  of  the  tread,  tends  to  cause  a  separation 
or  seam.  As  previously  explained,  this  is  an  inherent  defect  and 
develops  much  quicker  on  the  higher  capacity  cars,  for  the  reason 

•  From  a  paper  read  at  the  August,  191S, -meeting. of  the  Niagara  Frontier 
Car  Men's  Association.  ' 
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that   contour  and  conditions  being  alike,  the  friction  due  to  the 
increased  load  brings  it  about  sooner. 

IVIieels  Slid  Flat. — It  is  an  easy  matter  to  distinguish  this  de- 
fect from  worn  through  chill  by  observing  the  fine  hair  lines 
which  are  caused  by  the  separation  of  the  chill  due  to  the  friction 
between  the  wheel  and  the  rail.  This  is  a  delivering  company's 
defect  and  must  be  charged  on  a  defect  card  when  received  from 
a  connecting  line,  or  the  charge  must  be  absorbed  as  a  "no-bill" 
when  occurring  on  the  handling  line. 

lilicels  Worn  Hollon'. — The  amount  of  wheel  wear  on  the 
tread  to  warrant  its  removal  from  service  is  left  largely  to  the 
judgment  of  the  inspector.  A  good  interpretation  of  M  C  B  Rule 
76  should  provide  for  wheels  being  removed  when  worn  suffi- 
ciently to  permit  the  rim  to  project  far  enough  below  the  top  of 
the  rail  to  render  it  liable  to  breakage  when  passing  over  frogs 
or  crossings,  or  when  the  flange  becomes  so  high  that  the  apex 
is  likely  to  strike  the  bottom  of  flange-ways.  It  is  the  practice 
in  track  work  to  allow  a  minimum  of  5^  in.  for  flange  clearance 
at  the  bottom  of  flange-ways  in  frogs,  crossings  and  guard  rails. 
This  allows  the  tread  to  wear  down  ^  in.  before  the  flange 
strikes  the  frog  and  crossing  filler.  The  minimum  amount  a  wheel 
shall  be  worn  hollow  is  not  specified,  but  is  generally  conceded 
to  be  3/16  in.  In  the  Master  Car  Builders'  proceedings  for  1905 
it  was  recommended  that  wheels  be  allowed  to  wear  down  }i  in. 
before  condemning  them,  unless  worn  through  chill.  Wheels  of 
the  ordinary  taper  can  become  worn  ^  in.  from  the  original 
contour  at  the  throat  before  they  become  worn  3/16  in.  hollow 
on  the  tread. 

Brake  Burn. — In  brake-burnt  wheels  the  tread  is  broken  up  into 
fine  hair  lines  running  parallel  across  the  tread  of  the  wheel, 
generally  covering  a  considerable  portion  of  the  circumference; 
if  kept  in  service,  the  continuous  pounding  causes  the  metal  to 
<lroj)  out  little  by  little,  resulting  in  a  comb\-  condition  of  the 
wheel  tread. 

Shelled  Out. — This  refers  to  spots  where  the  metal  has  dropped 
from  the  tread  in  such  a  way  that  a  raised  spot  is  left  m  the 
center  with  a  cavity  more  or  less  circular  around  it. 

Broken  Rints. — These  are  usually  due  to  wheel  being  worn  hol- 
low or  having  seams  or  hollow  rims. 

Worn  Through  Chill. — This  is  a  manufacturer's  defect  and 
can  often  be  discerned  by  the  appearance  of  the  tread  and  the 
manner  in  which  it  is  worn.  If  worn  irregularly,  i.e.,  deeper  at 
some  places  than  at  others,  or  if  worn  flat,  it  is  evident  that  the 
chill  is  destroyed.  By  breaking  the  flange  at  a  point  where  the 
wheel  is  worn  it  is  an  easy  matter  to  determine  the  amount  of 
chill  left  in  the  wheel.  If  the  wheel  was  slid  it  would  make  itself 
apparent  by  discoloration  of  the  chill. 

It  must  be  understood  that  the  maintenance  of  wheels  involves 
a  large  amount  of  money,  and  an  over-zealous  inspector  can 
divert  to  the  scrap  heap  many  wheels  that  have  not  outlived  their 
usefulness.  It  therefore  behooves  each  one  of  us  to  use  his  gage 
with  discretion,  so  that  each  wheel  may  perform  its  proper 
duty  in  the  mileage  that  is  expected  of  it. 


FINISHING  GAR  JOURNAL  BRASSES 

•  In  order  to  provide  a  smooth  bearing  on  new  re-babbitted  car 
journal  brasses  and  thereby  eliminate  the  heating  of  the  journals 
when  new  brasses  are  first  applied,  the  Great  Northern  has  in 
service  at  the  Dale  street  (St.  Paul)  shops  the  belt-driven 
milling  machine,  shown  in  the  accompanying  illustration.  The 
milling  cutter  finishes  the  face  of  the  bearing  and  rounds  off 
each  end  to  the  proper  radius.  The  brass  is  held  in  jaws  oper- 
ated on  the  toggle  joint  principle  and  is  forced  into  the  milling 
cutter  by  the  air-operated  plunger  shown  under  the  machine. 
The  method  of  operation  is  as  follows :  The  brass  is  placed  in 
the  jaws  of  the  machine  and  the  air  pressure  is  applied  by 
turning  the  handle  A  to  the  left.  The  plunger  B  is  then  raised, 
dosing  the  jaws  tightly  onto  the  brass  and  at  the  same  time 
moving  them  with  the  brass  upward  and  onto  the  milling  cutter. 


A  special  clutch  is  also  provided,  which  throws  the  milling 
cutter  into  action  as  soon  as  the  air  is  applied  to  the  plunger. 
The  air  pipe  C  with  a  push  button  valve  is  used  to  blow  away 


Milling  Machine  Used 


in  Finishing  the   Bearing  Surfaces  of  Journal 
Brasses 


the  babbitt  shavings  after  each  operation.  A  finished  brass  is 
shown  on  top  of  the  gear  box  at  the  left.  This  machine  was 
made  at  the  company's  shops   from   scrap   material. 


MAKING  EFFICIENT  CAR  INSPECTORS* 

BY  HARVEY  DE  WITT  WOLCOMB 

The  car  inspector's  relationship  to  a  railroad  is  the  same  as 
a  traflic  policeman's  relationship  to  a  large  city.  Their  duties, 
though  widely  separated,  have  several  features  in  common.  The 
car  inspector  works  under  far  more  dangerous  conditions  and 
his  surroundings  are  not  as  pleasant  as  the  traflic  policeman's, 
yet  he  should  perform  his  duties  with  the  same  thoughtfulncss 
and  painstaking  care  as  if  he  were  stationed  on  one  of  the  most 
prominent  streets  of  any  large  city. 

To  secure  faithful  and  loyal  service  under  the  most  trying 
conditions  is  a  sure  indication  that  the  training  has  been  along 
the  right  lines  and  the  cost  of  this  kind  of  training  so(m  repays 
the  investment ;  the  first  step  to  l)e  considered  in  the  selection  of 
a  future  car  inspector  is  not  his  training,  but  his  qualifications, 
for  some  men  receive  die  very  best  of  training,  yet  fail  when  it  is 
put  up  to  them  to  properly  apply  the  many  rules  and  regulations 
they  have  been  taught,  or  how  to  handle  themselves  when  placed 
on  their  own  resources.  In  order  to  avoid  wasting  time  and 
money  on  this  kind  of  a  man,  prospective  car  inspectors  should  be 
examined  to  see  if  they  have  the  '"foundation''  to  build  on. 

The  very  first  point  to  be  settled  is  w  hether  the  man  is  physi- 

•  Entered  in  the  Car  Inspector's  Competition,  which  closed  October  1, 
1915.  For  prize  article  see  November  issue,  page  575.  See  also  December 
issue,   pages   624,   627   and    628. 
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;i .  u  u    C.J -t^  that,  tlu-  miui    «.i[I>  hsiv^  «U'U'rior:i1<  >!   i<i   -oiiu    t\- 
tfiit   frtnil  oifr\>.>ii>n.     Tlity  may;  :il>«<  li;t\r  lnukhd.  iiiakin.:   tlit- 

appUi-atrv'V  V'*' ''«"'^  -siH^  .t':*-'^"*'^""''^''y-^^^  "'^^    '''"^  *"''  ^il'l'^fl 

^■•Vj»i    svicl1--c:Vr.v  tlicr^^^  of   J*45.    ni;ikiii'j    lliV 

t"t.nl  aimiimt  spi-Ht -cin  till*  car  IkmIv  al>i>r<>\imatil\    S4(M).     Il«i\\- 

V:\cr.  <ui  a  Acrv  ]nr..x-  |iirci"t»kv:V'  «'•  tli«-  «.;ir>  <»ii  wlinii  tlij^  clas> 

•iff..  .rt'|»iUfs .'is  .Jii*in!i,j>Va«U*-  \vV  *U>  utTt  fiiul  itr  nVci-«..»ary  io  rriicAV 

.llif.  fiiuvr'  sni».    .'l"JHs<'j*inv  iiinKxt  cuM;>,;lia\o  Ikhmi  rihititrci't! 

bflvvtih   tln'  I'l-iiK    t>»>l>t.<T<  au<i  tlu'  liojiVicr   sh«tt>  Ky  a   ti«    jilatt- 

iir.  i-}i;uin«.r-titi>'n  riv«.ti-<l  li^  lhi:-iU>.  the-  cm>i  ul  lln'>  appliraiioii 

V>*;ilJ,i;  itKHu»lo«l  hv  tlic'XMiinafiS.  alrvat^^^^ 

Ifrimi   t!iC--.;t!.H>\ii»  it    \\ntiM  . Mrin    thai    tin     LmHi-    i>\'    the    mn- 
jorily  oi"  i|n-    flr^t  iMiii'l   tar.-i   htiift.   <»r   cars   iliat    ha\i-    lucii    in 
>»  rviVi',.l<i  i>r  1^  >i;lrs.  will  ri-cfiurc  repair-  ;tni<>iini  in  l;  i)raitically 
tt)    the    ri'h;iil<hi|ii;    ol     tlie    car    body.       'I'ln>     rrlui'ililinL;    iirmv--. 
i.  hoviv\«T4   «*"Ciir^  .a*  (HlTfrcnt    pcriixls,   wht-rt-as    ii'    all    ilie    parts 
•;    i».f  any   uttrl  <it'U'(iiiiiitnriit  >K'tiriitratc<1   ai    tin-   -ainc    rate,    tin  re. 
I    niiuhl  Ik-  M«»  •fiiV'^tiv'ii  I  ".it  that  tlu-  a\rra:^r  iK  pr»ciati"ii  i<>iil<l  hc; 
1  .})\i<l    vxry  :c!<»s|'^Jy.    u^.  y'yxry    part    of    thi-    tmit     uould    iKcmm*  ' 
- !  ■.  iv»»Hi~VK»I  at'  thctsa«i.v  tiniV  aii<l  tin-  ulioK-  lirt«ly  of  ihv  car  uoiilil 
thVrcf«jri-   prohahK    lif  ^rrapi«.«l   «>r    nlniih    a-    a    tuw    iinii       'llie 
j)rv-cnt  policy  i>|  niailitaiiiiii:^  tlu    -tcil  car  a-  <liri«irtu  pari-  fail 
,  ^^  practicall>    thji-   same   iHrlliml   n<    was   tniplowd    in   tin-    main 
:   tvwtmTc  bf:  thi'".  j\*>u«li;ri>;;tr  ajiiipniitit.      V'  ,•■"'!,    -.;.  '  ' 

t   •.•ft  ha"<  hcc'n  tliv  cnsH»Tii  of  car  <1»  parinu-iit   oMivirs   !>•  i-titnaic 
"'   the  life  i»l   iIk-  \\tnwlrn  car  fKr^itiur  tlu-  l"i\    or   -.ionilola   t\pe 
at  JO  Mar*.  '   'rfu'  t>l<,l  Avootkii  car.  dnrin,:    liu    Jd  >iar   piri"'!. 
I  frj.cm»«f  at   «Hltvi7tnt   timi-^    repairs   *tich   as   luo    or   more    Inn 
f  j^iliuh'iial    ^rllrr.   thv' /riiu-\Val   of   the    top    -jiK    plaie.    new    ll.ior-. 
'.  rtii'I  «»thvr  rei»:iifs   which   airionnteil   practicallx    to  the   rel>nil<lin:j 
of  -the   car.    >et    for  >:eneral    purpo-es    J(>   >  ear>    was    c««nsi<lere<l 

^  ifiV  .:ivvni;:v  Ji/e  '<>f;"tlrer.wi.ro<lcn  car.        -  -^V  ^■^     ■         ->  '    ''"' 

AII<.>»vrHi:  tju-.  >aiHe  t;rt'atmViit    for  a   steil   car.   th.it    i>.   liivini; 
;  it  .sieiieral   repair-   wfieti  tleCcssary  aivl   projurlx    maintainiii;:   the 
I  car  -<»  aj-  to -uel  nia\iinnm   sir\  ire    frotn    jt.   llie   -leei   var   i-   >till 
in  >.er\iccai«lv  efnitliti«»ii  alter  it  li.i-  rnn   hi  or  17  \i-.ir-.    ;•  " 

^^ome    nuchahical    (Ivparinu-nt    oilicir-    take    llu     po-ition    that 

It   is  more  economical   to  pnihini;   the   life  of   tlu    car  }<\    repair-. 

,  whih    «.tiK;r>  >a\    it   i-  U-tter,   fri>m  an   eicmotnical   -t;tn<l]ioint.  to 

'[  nm  thf  car  inilil   it   re<iiiires  rc|»air-   -luh   a-   lii\e   alrea<ly   het*n 

'  ih'>crif'tcd   as  tWcessar>    ior  the  car  afti-r   it    ha-   I-een   in   -ir\lee 

jahoiit    li  >ear-.  an'V  then   -cr.ifi  the  ho<l\    .in<l  place'  a   lu-u    hody 

;t»ii    the    trucks.      They    t.ike    the    jio-itii-n    tlu.i    wlien    tlu-    llixirs 

-laivl  hoppelr«  hri*  wofii  oftl,  the  hahince  of  the  car  lias  lUterinrate'l 

:    'i«».  ^ich  siiv  tVteiilthat.  »t'li.<  chvaiKT  to- scrap  llu-  l.cdv    ilian  to 

jtry  to  maintai-ii  it. 

...i.  -The  ftrst  nu-tal  car  puri-haM-il  li\    tlu    I'lti-l'uruli  iV    Lake   l.rie 

V-jiijkv   ^n-t'ti    in    co'ilirnMiu*;    ser\  ice    >iiice    Jnm-.     li^'T.    e\cipt     fcir 

ish'«irr   pefi^rtjs   when, :i.i.  was    lit  1he-^hoi)    tor   d.i--    reiiair-.    an<l 

.  •]>  theTet>.r«r-:  iKtT-  j}^  xVurv  ol<l  .    It   i-   ati  SnjHM)   lli.   cap;iciiy   car 

of  th«-  luipi^r  typi-: -has  a  ;culiicalca|iacit\    o^    1,J.'<(»  cnuii-    feet; 

w'eiylii    nt  w  .»i^.7^^^)   Ih  :.  weitiht   .la">t.  tini»Vweii:lu  il    in    Junt-   of 

this  year^  353l'>  llh    .7^H^  car  was  l»nili-:i»f  wronulu   iron   !■>    the 

'\^oi,mp-t"\vn    f!riilt;e    ('onij>an_\    ami    i-    in    i;«><>il    Cdntiilion    t'Mla.\' 

riTie  «>ri;;inaJ  .--ill-i  holfSler*.  enil  ;?iJl-  and  draft   meml-er-.  a-  well 

trS   the  -fde-.  are.  still   on  the  CUr.'     It    recei\ed   hea\>    re|»;iir>   in 

the  A'car>«   l'/12  and    I'M.^  at.  fiii.aiM"  "^'"I'lte  t"tal   c<>-t   ..f  $4.^0. 

fXltiT   a  vhist    in.-pectro»i    uf    the    jilutto-raph    I    do    not    helieve 

there   i*   un\' <»in- |Vre^ent,\\-h<i    will    -a_v    that    tlu    .ipjx-.n  aiui-    of 

■  this  car  indicate-  that  it  :sh<Aild  i;o  to  tin-  >cra]>  piU. 

K.  \\'.  [>ickiivs4in.  nia.-ti't  car  hnilder  of  llu  r.(--<.iner  .md 
L;ikc  Krie.  ad\  i>es  th;it  their  fir-i  steel  car-,  mei  1''  \eai-  old, 
arc  in  almo-t  a<  uciod  condition  as  wluii  tir-t  huilt.  Tlu  I'.c-se- 
mer  and  Lake  Krie  i^-  <ine  of  the  ]>ioiuer-  in  tlu  -tcel  car  -anu*. 
3fe<  'Mr.  l*ickin-on  ad\i-es  it  ,i-  ])racticall_\  iniim-^il.K-  im-  Inm 
t«>  make  any  .xtetini.te. vst;jt».ineHt  as^losthe  proiialile  life  of  a 
steel  car.  ;;.  >.     .   '  ;    : . " 

TluTe  is  ont  other'  reaspj^  \vli>  ue  -liould  refrain  fioin 
jilacini;  a  liinit  «>n  tlu-  lift  uf.. tlu  -tei  1  car,  an<l  that  i-.  liic  -tct-l 
tlial  I-  iH'U  heiiii:  purchased  and  ti-ed  ti.r  rejiair  ji.irt-  i-  inferior 
to  the  -teel  that  Went  into  the  tir-t  car-  Iniilt.  While  I  am  imt 
a    -tei  I   tn.in    and   kmiu    iiolhiiiL;    ;iliont    the    iin-iiu--.    tlu-    fact    re- 


m.nins  that    the   -teel   p1ate<   tliat  are   heinLT  pnrcha>ed   and    iised 
lor    repair-    at'i-    dcteriiu.itiir.:     nincli     fa-fcr    tliaji     the    original  . 
-lieel-  ]ilace<l   mi    llu    c.ir^       Wlutlur   tlii-    i-   due  to   the  comi)OsiT;, 
tioii   .•!    till    iiu  tal.   m    t"'   -ipin<    ■•tlicr   c.iti-i-,    I    do   nui    know.      If '-  ' 
thi-   -anic   L;rade  ol    -led    i-   lieinu:   n-td   \>\    car   liiiihlers   t<id:i\    on'   '-' 
.new    e'jnipnieiit.    and    an    tstimated    axerauii-    Hfe    was    jdaced    «>n 
carv  hased    on    the   la-titf..;   f|itaHties   of   the   material  Used    when-, 
steel   Car-   were   tir-I    Imilt.   the   -teel    in    the  ca.rs   that    are   hcinu    ;■ 
hiiilt    .iiid    tnrncil    iiitn    -ei  \  ice    ti><ia\    jniulit    liot    la-t    niMic    than 
one-half   the   linu    ol    tlu-    -icel    in    llu    car-    first   Imilt.    .iiid    it. is. 
lluTelore   m\    o|iini"ii   tli.it    we   would   he   'luin-.tlie    -teel    car   Hh  . 
injii-tice   to   sa_\    tli.'it    at    tlu-   end    ni    any    .-t.'ited    ]ierrod    it    -IiorJd      ■ 
he    relegated    to   tile    -craji   liile        1    helie\e    th.'il    the    -tcel   c.ir    can 
he   mainiaiiud   a-    hiii.;    a-    llu    owiur    de.-ire>    to    rnn   that  jwr-  '  ' 
ticular    t>pe    of    car.  •.' ',     .    .'  '.''.,_'   .";■".    ■■->.. 


I.NSPECTING  CAST  IRON  WIIKKLS  INDKR 
,  ];■..      FRKKiUT  KOI  Il^iKNT*      v  .|>   : 


n\  .1    i».  \  \i;(,i.R 

>\  lu'ol   Inspi-ciiir.  I.ehiiiti  \  alley 


■      ■  '.■,'-■''  .■-■' 

W'lieels  .-ire  unaranteed  h\   the  mamifacttirer  for  a  certain  life 

nnder  fair  nsaL:e.     If  they  f.iil  to  m;ikt'  thi-  v:tiaraiite«-.  an<i  have" 

th-lecis    for  which   the  mamilactnnr  i-   re-pon-ihle.  such   a-   worn     •' 

luillow.  wiirn  tltroivjh  cliill.  -eam-.  -helled  "iit  or  cracked  plates,    ■- 

they  .'ire   pre-er\e<i   after   hcin'.j    pr( --cd   oti    the   a\le,   ami   at    the-;'" 

«  .\jiiration    of    tlu    month    the    manufacturer    is    iiiven    notice;   a   . 

joint  in-pection  i-  then  made  hy  a  n-iireseiitative  of  the   fnmdry    \ 

and   the.   wheel    inspectig-   to   detennini-   wli.it    wheel-   will   he   re-.' 

jilaci-d.      'I  lie    •_i.iiilenu-n    from    the    foiiihlri*--    are    nsnallv    "from  '".' 

Mis-onri;     tlie_\    w.mt   to  he   -liown.   and   it    has   -(jmetimes   liecn" -"^ 

nece--ar\    to  pnt   tlu    wheel   nnder  the  hanmur  ti>  com  inc.-  them.;- 

of  the  true  condition-.    Thi-  i-   -aid   with   all   due  re-|>ect   to  the  ■ 

foiindr>   pe-ipK-  and  -imi>l>    to  empha-i/e  llu    impi«itance  of  hold-    '■ 

in::  only  -ncli  wheel-  a-  lia\  e  maiinfactiirer's  defects.  .:':'  --^ '.,■..■    '. 

.  -.-..   •■•    ■  ■ :  J-  ■■''. 

.-■      ■■■-•.•■     '^''-'-'v  V  \Kli   INSI'KC  I  loX-  .       ■        V'/-^    '■'       '■■■'■'.     ■'-■"'■ 

When  car-  art-  recei\ed    it  an  in-peclion  point  the  car  in-pector  " 
<hfiiild  make  ;i  careful  t'xaniin.ition    for  wheel    f.tihires,  continint;  ;  . 
him-elf  to    M    <      I'.    I\nle<  (i.S  to  ."-ij.      lie   -lumld  also  he   familiar     • 
with  the  .seriou-  re-iilt-  that  arise  dnt  to  wheel  defects  il  allowed  ''/■ 
to  nm.         -      : 

//'■>-)(  I  laiifir.-i.     The  llaii'..;i-  direct-  the  truck,  and  therefore  one- 
tlani;e  or  the  other  i-  in  almost  constaiij  contact  with  the  rail  and'c 
snhject  to  friction  or  L;rindinu  nnder  considerahle  i)res-nre.     This    • 
is  e-]ieciall>    true  when  traversiiu^  a  cnrv«- ;  the  contimion-  srind    : 
in  the  ah-ence  of  Inhricatioii  re-nlt-  in  nam.;e  we.ir.     W Orn  fiances  ,; 
are  the  cait.se.  of  manv    der.iilnunt-  in  the  >ard.     If  the  j)oint  of 
the  -witch  i-  worn,  or  then-  is  a. slight  opeiiiiu;  at  the  pi>int.  be-  .•.. 
tween   the  two     the   worn   li:in'-:e  and  switch   point     a  <lan:'.erous     - 
comhination  i-    formed.  ;ind  the  wheel,  owiii:;   to  it-   worn  con- '  - 
ditioii.  nunmt-  or   -j'lit-  the  point,  and  the   rc-nli   i-  a  c<istly  do-  ■/ 
railmeiit.  -     .  •      -.  i     ,. 

/!r.ihrn  / /i///t/c.v.-^'These"are  mo>tl\  due  to  seams  which  develop     - 
hehiw    tin    -iirfac<-  of  the  metal.     The\    cannot   Ik-  <let»ited   until  -/. 
the  -nrface  metal   i-  hrokeii   tliron]L;h.      I   ha\e  n-iially   found  this.— 
defect  to  e\i-t  on  wheels  under  the  heavier  d.i--  of  erpiipment  ;  "' 
when  -tr'ikiir'.;  :i  curve  .ihoiif  two-third-  of  the  llaiu^i-  hreaks  otT. 
It  .i-    my    tinder-tandim:    that    when    the    iron    i-    jioiired    into   the', 
niou'ld  it  fir-l  fill-  the  lower  part  of  the  huh,  then  tr.ivds  throui;h   ;• 
the  hottoni  pl;ite  and  hraiket-,  tilling  n|i  the  llaiiue.     The  section./, 
of  the  nuttihl    formituj   tin-  llanue   i-  thin   ;ind   tlu-   npjur   part   is  - / 
fftrmed  h\  the  metal  diillir.     It  will  he  readily  -ten  that  the  metaL:.. 
in   the  thim^e  will  he  cooled   somewhat  hy  pas-inu  over  the  cold  .•' 
<an<l  of  the  mould  and  coinin;:  in  contact   with  the  chiller.     The   .•" 
mo're  rajiid  coolim:   ;ind   cotitnictitm   of   the  mutal   in   the   flanue, 
as  compare<l  with  that  of  the  tread,  tencls  to  c.in-e  a  sepanition  "•. 
or  scam.     As  previoti-ly  e\]il;iined.  this  is  an  itilurcnt  defect  and    n 
develop';  much  <|iiicker  on  the  hiijher  c;ii>acit\  car-,  for  tlie  reason 

•  From  a.  |>.-ii)ir  n-.-nl  .-it  tho  .-Xmiusl,   I'/^l.^,  tnt-i-ling  of  ttu"  Xiagara  Frontier',. 
Car    Men's  'Associatidn.  ....        ... 
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..  that,  coil t<nir  anfl  oonditioiKlioni^^  alike,  tire  friction,  due  to  the 
nuTra>itl,  I'-a'l  l-rinu^  it  ab<nit  sooner. 

H7uv/.«  Slid  1  let  — h  is  ani  easy  matter  to  di-tin^ui-li  tl-i-  <lt- 

'•' feet   from   wnin   tlirouvhcliill   \<y  ol'^ervini;   tlie   fiiu'   liaii    liiu- 

wliich  arc  caused  Iiy  tlie  se|Kirati<>ii  ol  the  eliill  due  to  the  I'liction 

.  l„.t\\evn  ll'*^'  ^\heel  ytid  the  rail.     This  is  a  delivering:  Company's 
'■■det'eel  an<l  mn-l  he  ehar.ued  >ai  a  diUet  card  ulien  received  from 

'  a  connectinir  line,  or  the  cliar^c  niu^t  lic  ali«(rhed  a-<  a  "iio-liill" 

V^Vlien  ort'Jirriii^  •'"  the  handling:  line. 
•.         rf/;.-i7>-    //'"'■"    //"//I'tv.-   The    amount    of    wla-el    wtar   ;^   tin' 

-tread  t«>  warrant  its  removal' from  service  i-.  left  lar^ely/io  the 

•  'judgment  of  liie  in<i>ictor.    A  t:oo<l  intcri)relation  ()f  M  <'M'  Knh 

7(1   «;li.  .uM   jtrovidf    for   whfiN   heimr  removc<i   when   worn   snffi- 

-  ciently  to  permit  tlic  rim  to  project  far  inou'.:;h  helow  tlu-  t<ip  of 

=    the  rail  to  nudi-r  it  Hahle  to  hreakai^e  when  pa-sin-   ovir   fro^;- 

.  •  or  cros.sini:s.  or  when  the  fiance  becomes  so  hiL:li  tliat  tlie  ajn\ 

.\''if.  likely  to  strike-  the  iM.ttom  of  flaiiycr"\vay.«.     It  is  tiu    i)ractic!^ 

-..'in  track  work  to  allow  a  minimmn  of  ->?<  in.   f«ir  fhuiLie  cle.irance 

Vat  the  bottom  of  tianyc-wa}  s  in   frocrs.  crossiim<  and  yiiard  raiK. 

"^Tlii'i    allows    iIr    tnail    to    wear    down    Vs    in.    before   the    llanue 

strikes  tlii.>  trot;  and  crossiiii:  tiller.   The  niiiiimiim  amount  a  wheel 

'    siuiU  be  worn   liollow    is  not    spi-iitied.   but    is   '.^merally  conci<Ud 

'':,  to  be  3-  Ifi  in.     In  tin    Master  Car  Ihiihlers'  proceedinu<   fi>r  1*W)5 

:■;    it  was  recommende<l  that  wheels  l>e  allowed  to  wear  down    ^v  in. 

l»efore  condemning  them,  unless  worn  throu-h  cliill.     Wh'.eK  oi 

•.the   ordinary   taper   can   become   worn    S    in.    from    tlie   ori-hial 

•.'t'oiVtour  at  llu  llimai  before  ►they  l>eci>ine  worn  J,  It)  in.  lioUow 
•..■•.<•»  thivlreadv  ■  ,  ''■•'..,  :-■.:'  '':"'■■'■■''■■.'■■.■':■.'■■'/■:■  "''■! 
■*'.C.  .;  7<nj/-i'  Jiitrn.-  In  hraki-hiunt  wluils  tlu'  trrail  is  broken  up  into 
■;..ifine  hair  lines  nmnini;  parallel  across  the  tread  of  the  wheel. 
■'XC"  IK  rally  covering  a  cousidtrabU-  iiortion  of  the  circumference : 
:'!..it/kepl  in  service,  the  coiitiinnnis  poundin-^  causes  the  metal  to 
-    ■'•/nop  4 Hit-  little  b\    littb.    resuhin-.:    in    a   comh\    couditi«m--«f   the 

/-.w'beel  tread../:'  ;  •■  ■■  7 -v.;  :.x-".  ■■  -    .'  ■■■[,■'.■'''.■''■'—'■■ 

•!:'     Slirf!,-t!  ()uf:—ThU  fcifers  to  spots  where  the  mctnV  has  dropped 

".],■  from  the  trea'l  in   such   a   w^iy   that   a   raised   spot    is  left   ;n  the 

• 'Oenter.wljlv  u  cavity  more  oft  1cs<  circtdar  around  it. 

'  "      Krokt'ti  /v*i»«.v.^-These  are  usuallv  due  to  wheel  beiii-  worn  hol- 

-.      low  or  haxinu  se:tms  or  liollow   rims. 

ll'irtt    Throuiih    Chill. — This    is    a    mamif.icturc  r's    defect    and 

;:.can  often   lie  discerne<i   li\    the  ai)pearance  of  the  tread  ajid   the 

I  '   maimer  in  which   it  is   worn.     If  worn  irreL;ularly.  i..-..  deei>er  at 

some  place*,  than  at  others,  or  if  worn  flat,  it  is  evifleiit  that  the 

;.   chill  is  <le<lro\ed.     I'.y  hreakini.:  the  flanue  at  a  jioint  where  the 

''•'wheel   is   worn  it   is  an  easy  matter  to  determine  the  amomit  of 

chill  left  in  the  wheel.     If  the  wheel  wa-  >lid  it  would  mak'.-  itself 

•'•.apparent  by  <lis(.<doration  of  the  chill. 

It  must  be  nnderstoorl  that  the  maintenance  of  wheels  involves 

;.•  a    larce   amfiunt   oi   money,    anil    an    over-/ealous    insf)cctor   can 

•^  divert  to  the  scrap  heap  many  wheels  that  have  not  outlived  their 


.\    special    chrtcii  I  is   al^^   yr'  >\  ided.    w  hic|lj    tlj 

cutter  into  aciioit  as.stion  as  the  air  is  ^pplivil  to  tlu-  pUniu:er. 

The  air  pipe  ('  with  a  iimsii  button  \  ah cl.is.«4i**lito|»1<»«-a\va> 
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Milling   Machine   Used   in   Finishing   the  Bearing  Surfaces  of  Journal 

Br.Tsses 

the   liabbitt    sha\  in;:s  _afkT  <'a^"h    o}H-ratioi(,      .Vjtini>hed    brass'is^. 
shown   on   topof  l!ie   uoar  1m>\    ;i1   the"  Wft      ~1  his   machine   was 
ii^ade  at  the,  ciimHanv's  >lK4ps  f r. .m  «Tai(  mat^'rial. 


M akim;  efficient  car  inspectors* 

in    ll\K\l  V  l)K  WITT  \V()M;<)MB 

The  c.ir   insi>ect< 'r's   relationship   to   a   railroad   i-   tbe   ^anu-  n? 


'  iiseiuhiess.     It  therefore  behooves  .each  one  of  ns  to  use  his  page      a  traMic  iVo^i*^"*^'"!-^"  s  relati<»nship  to  a   lartie  city.     Their  duties 
;    with    discretion,    '-o    that    f.ach    wlutl    may    jierform    it-;    proper 
■  .<lut\    in  the  milea.i;e   that   is  expected  of    it. 

,''.''J''  ':■■'-:''   '  '-'  "^v'X.'.-  ■  ■  .'7'^-  ■■  ■■  -'  •' .  ;■•  ?^-      ■  •  .  •; 

FINISHING  CAR  JOIRN.M    BRASSES 

III  order  to  pro\  idi-  a  Smoi'th  beariu'.:  on  new  re-babbitted  car 

..journal  Iira--.ses  ami  thereby  eliminate  the  heatin.u  of  the  journals 

.     wluii   luu    brasses  are   t'u  st   ;ip])lied.  the  '  ireat   Northern   has   in 

•."service    at    the    Dale    sireet     ( .*<t.     Paid  I     shops    the    belt-driven 

.  .nullin-;   machiiu.   shown    in   the   accompaii\  iin^    illustration.      The 

.     niilliiiK  cutter   finish,  s   the   face  of   the   hearin-,.:   and  rounds   oil 

:■  each  end  ii.  the  propir  radius.     The  brass  is  held  in  jaws  oper- 

,.   .attd  on  the  to--le  joint   jirinciple  and   is    forced  into  the  millitv^ 

-.  .cuttt  r    by    the    air-opirated    pluii'^er    shown    under    the    machine. 

'The  inethi>d  of  operation  is  a-^  follows:     The  brass  is  placed  in 

the    jaws.oi    the    machine    and    the    air    pressure    i<    applied    by 

tlirnin-.:   the  handle  .•/   to  the  left.     The  plun!.:er   l>   is  then  raised, 

t!o<iim  the  jaws  tiuhtly   onto   the   brass  and   at   tlie   same   time 

moMiiy  them  with  the  brass  upward  and  onto  the  milling  cutter. 


thonvh  widel\  separated,  have  several  featnrt-s  in  common.  The 
car  inspector  works  un<l«r  far  more  dan;.;er«,(Ut  ci>n<litions  and 
his  sui  roundiiVLis  are  not  ; as  ideasaiit  as  'tin-  trallic  i»olicvnjaii  s. 
\et  lie  slidiild.jterlOrm  his  duties  with  the  same  ihoUijluiulness 
and  pain>>t;ikin!.;  care  as  if  be  were  st.iti,,n<-«l  on  one  ot  ^lie  most 
proiniutul  streets  of  an.v  larue  cit\. 

Ti»  secure  laitlrftd  and  bnal  service  niidfr  the  most .  trying 
conditions  is  a  sure  indication  that  the  tniininii  liar*  Ikvh  aloii^: 
the  ri:..:ht  liiVs  .and  the  ct>st  of  this  kin<l  of  tr.iinini;  <oon  repays 
the  iiuestmeut:  tlu-  first  step  t<»  be  coiisiderfl  u^  thi-  sele»tioii  ol 
;i  finure  car  iiisiuctor  is  not  his  trainiiv^.  btit  hi-s  titlalitications, 
for  some  men  receive  the  vt;rv  ln.st  of  tr.iininu.  vet  fail  when  it  i- 
put  '.ijt  to  them  ti"  luoperlv  applv  the  nianv  rules  and  re:.;ukitions 
tluv  havi-  been  taUL:ht.  < -r  how  to  ban<lle  themselves  wluii  jilaced 
on  tluir  own  rt-soui-ees.  In  ordi-r  to  avni«l wastinu  time  and 
monev  on  this  kind  ol  a  m.in.  prospective  car  inspectors  shonkl  be 
examined  to    -ee   if   thev   have   the  "■foniidalion"  t<>  build   on. 

The  very  first  point  to  be  settled  is  whether  the  man  is  physi- 

*  Enlfrt-il  ill  the  Car  liispt'ctor's  ("..iiip«titi<in.  wliuih  fl..s«'ii  <  Kt<.tKr  I. 
I'>t5.  Ki>r  |>rizc  articli-  set-  Novenilx-r  issiw,  pagii-  57y:  See  atsf»  1  )eeftiil.iei 
is^iiif,    |«a)i«>   f'_'4.    <-27    aiiil    (.JS.  .   i. 
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cally  perfect,  or  in  other  words,  has  he  a  constitution  strong 
enough  to  stand  working  outdoors  in  all  kinds  of  weather  and 
to  stand  the  sudden  changes  of  weather  without  complaint,  for 
car  work  must  be  handled  in  all  sorts  of  weather  and  train 
schedules  must  be  strictly  adhered  to.  This  question  can  be 
easily  answered  by  an  examining  physician.  The  next  question 
is  whether  the  man  is  regular  in  his  habits.  Is  he  reliable,  for 
when  a  man  promises  to  come  to  work  at  7  a.  m.  and  does  not 
report  until  near  8  a.  m.,  he  is  not  reliable;  one  of  the  most  im- 
portant requirements  of  a  good  inspector  is  his  reliability.  In 
fact,  the  railroad  depends  on  the  inspector's  word  in  the  same 
way  as  we  depend  upon  the  word  of  the  president  or  cashier 
of  a  bank. 

The  foreman  selecting  a  man  to  be  trained  for  a  car  inspector 
should  know  that  he  is  of  the  observing  type  and  will  not  lose 
his  head  in  exciting  times.  Observation  plays  an  important  part 
in  the  success  of  an  inspector,  and  while  it  may  not  be  developed 
to  a  great  extent  at  first,  it  will  be  developed  by  actual  experi- 
ence. 

The  last  two  qualifications  are  easy  to  investigate  and  while 
they  seem  insignificant,  if  not  noted  before  training  a  man,  the 
entire  training  may  be  wasted  by  either  one  of  these  traits.  They 
are  the  man's  home  life  and  hobbies.  Several  large  industrial 
organizations  have  found  it  beneficial  to  investigate  the  home  life 
of  their  employees  and  in  the  case  of  a  car  inspector,  I  believe 
it  is  an  absolute  requirement.  We  cannot  expect  much  in  the 
way  of  study  from  a  man  who  never  remains  home  nights,  but 
who  is  out  late  attending  "lodge"  or  some  other  social  function. 
Such  a  man  will  not  have  time  to  study  his  rule  book  and  besides 
his  rest  is  broken  so  that  he  will  not  be  physically  able  to  con- 
centrate his  mind  on  his  work.  If  a  man  does  not  have  time  to 
read  the  papers  at  home  evenings,  it  is  a  safe  bet  that  he  will 
neglect  his  work  the  next  day  to  get  enough  time  to  read  at  least 
the  baseball  news.  Home  life  has  a  lot  to  do  with  the  success  of 
any  job. 

"Hobbies"  have  spoiled  many  a  man's  chances.  It  is  only 
necessary  to  talk  to  a  man  a  few  minutes  to  find  out  if  his  mind 
is  on  one  thing  only,  or  if  he  is  broad  enough  to  see  some  good 
in  all  things.  You  may  say  that  you  would  expect  your  car  in- 
spector to  have  one  "hobby,"  and  that  is  "car  inspection,"  yet  it 
is  possible  to  have  this  overdone  as  an  athlete  sometimes  over- 
trains. My  interpretation  of  the  word  "hobby"  may  be  peculiar ; 
I  mean,  for  instance,  do  not  place  a  German  and  Englishman  to- 
gether inspecting  cars  and  then  wonder  why  they  neglect  their 
work  to  talk  war.  Try  to  carry  on  a  conversation  with  a  traffic 
policeman  when  he  is  in  the  center  of  a  busy  thoroughfare  and 
note  the  answers  you  get.  He  will  be  civil  and  polite  but  will 
soon  turn  jou  away,  for  his  mind  must  be  on  his  work  and,  if 
his  attention  is  attracted  otherwise,  traffic  will  soon  become 
blocked.    Your  car  inspector  should  be  the  same. 

TR.MMXc; 

Training  should  start  in  the  office  work,  for  we  demand  accu- 
rate reports  from  our  inspectors,  and  I  do  not  believe  any  man 
realizes  the  importance  of  making  good,  neat  and  accurate  re- 
ports until  he  has  tried  to  handle  office  work.  Very  often  im- 
portant law  suits  depend  on  the  word  or  record  of  a  car  in- 
spector and  unless  he  shows  he  understands  what  a  record  is 
or  how  it  should  be  kept,  his  word  is  useless.  I  have  known 
inspectors  to  keep  a  book  record  of  the  dajs  it  rained,  or  the  date 
of  the  first  snow  fall,  or  some  other  such  common,  every  day  hap- 
penings. Then  again,  office  work  develops  what  records  to  keep 
and  how  to  keep  them  as  briefly  as  possible.  Keeping  note  or 
book  records  can  be  overdone  by  trying  to  keep  a  record  of  too 
much,  and  office  training  is  invaluable  to  get  a  man  started  right 
in  this  respect. 

Following  office  training,  the  man  should  be  given  a  careful 
course  in  observation,  for  on  observation  depends  the  success  of 
good  inspection.  A  head  inspector  whose  duties  should  consist 
of  instruction  onlj",  should  get  in  touch  with  every  inspector  and 
talk  with  him  about  his  work.     Today  we  find  that  men  who  are 


supposed  to  go  over  a  railroad  and  instruct  the  different  inspect- 
ors, imagine  the  success  of  their  jobs  depends  on  how  many  fore- 
men or  inspectors  they  can  "write  up"  for  little  things  that  get 
by  them.  To  my  mind,  the  ideal  chief  inspector  is  a  man  who 
seldom  writes  letters  and  then  of  praise  only,  yet  can  point  to 
the  good  inspection  that  is  being  carried  out  by  the  men  on 
his  road. 

Aim  to  keep  your  inspectors  satisfied,  for  it  is  well  known  that 
a  satisfied  man  will  do  far  more  work  than  one  who  has  a  griev- 
ance. The  lot  of  a  car  inspector  is  bad  enough  at  the  best  and  we 
should  watch  to  better  the  conditions  wherever  we  can.  Inspect- 
ors should  be  sent  on  little  trips  to  other  points  to  see  the  condi- 
tions under  which  other  men  have  to  work.  If  the  conditions  at 
other  points  are  better  than  their  own,  then  it  will  act  as  an  in- 
ducement for  them  to  "tidy"  up  or  make  a  just  request  to  have 
some  conditions  corrected.  If  on  the  other  hand,  they  find  con- 
ditions much  worse  than  at  their  own  place  of  work,  they  will 
return  with  a  greater  appreciation  for  their  home  and  be  more 
satisfied. 

.  The  heads  of  the  departments  should  keep  in  touch  with  the 
inspectors  by  getting  out  in  the  car  yards  and  meeting  them  "as 
man  to  man."  Imagine  how  pleased  an  inspector  would  be  to 
have  "the  Old  Man"  come  down  to  the  car  yard  and  thank  him 
for  a  nice  report  or  good  inspection  record.  Do  yoti  know  of 
any  more  profitable  time  spent  than  a  little  "heart-to-heart"  talk 
by  the  superintendent  of  the  car  department  with  a  number  of 
inspectors,  letting  them  know  that  by  their  close  attention  and 
good  work  the  company  had  saved  money — that  the  average 
wreck  cost  so  much  money  and  that  as  there  had  not  been  any 
wrecks  in  the  past  year,  approximately  so  much  money  had  been 
saved.  Write  a  nice  little  article  of  praise  and  publish  it  in  the 
company's  magazine  or  in  the  town  paper,  for  anj-  man  likes  to 
see  his  name  in  print,  particularly  if  it  is  the  result  of  his  good 
work. 

Offer  cash  prizes  for  good  work,  or  for  some  specified  results, 
for  as  a  rule  the  car  inspector's  pay  is  not  very  liberal  and  if  he 
can  increase  his  earnings  by  closer  attention,  he  is  bound  to  do  so. 
As  a  grand  prize,  offer  to  take  the  inspector  to  the  Master  Car 
Builder's  convention  if  he  meets  certain  requirements.  Every 
car  inspector  in  the  United  States  would  like  to  attend  one  of 
these  conventions  and  see  for  themselves  just  how  the  car  rules 
are  gotten  up. 

As  to  the  correct  use  of  the  many  rules  that  govern  car  work, 
it  is  a  sure  bet  that  the  inspector  cannot  repeat  the  rules,  word  for 
word,  but  he  should  be  examined  occasionally  to  keep  him  from 
getting  rusty.  I  know  of  a  certain  head  inspector  that  will  some- 
times go  to  one  of  his  inspectors  and  ask  his  advice  about  a  cer- 
tain question  that  has  come  up.  The  head  inspector  will  act  as 
if  he  was  "floored"  and  needed  advice.  The  chances  are  that 
the  inspector  will  get  so  interested  that  he  will  not  stop  at  this 
one  case  but  will  study  his  rule  book  from  the  front  to  the  last 
page. 

As  to  working  conditions,  the  car  inspector  is  a  human  being 
and  can  be  coaxed  better  than  driven.  You  cannot  ask  a  man  to 
walk  three  miles  down  through  a  car  yard  and  then  expect  him 
to  give  you  high  efficiency.  He  has  wasted  a  lot  of  energy  in  the 
walk  that  should  be  put  into  his  work ;  it  is  a  good  thing  to  see 
that  the  inspector  is  taken  to  and  from  his  work,  when  such 
arrangements  can  be  made  at  a  nominal  cost.  You  do  not  expect 
to  get  the  full  rating  from  a  locomotive  when  the  steam  pressure 
is  only  half  of  what  it  should  be,  so  do  not  expect  your  inspector 
to  use  half  his  energy  to  overcome  some  unnecessary  disadvantage 
and  still  give  you  perfect  efficiency. 

Car  yards  should  be  kept  clean  so  that  inspectors  will  not  be 
liable  to  trip  and  fall.  The  inspector's  mind  should  be  concen- 
trated on  his  work.  Avoid  having  him  climb  up  or  on  cars,  for 
when  he  starts  to  climb  his  mind  is  taken  off  his  work  and  he 
loses  the  benefit  of  his  previous  close  attention.  Furnish  him 
with  car  construction  books  and  good  reading  on  his  work,  so 
that  if  he  has  any  idle  moments  he  can  put  in  the  time  to  good 
advantage. 
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EFFICIENT  RECLAMATION   OF  BOLTS  AND 

NUTS 

BY  E.  T.  SPIDY 
Assistant  Ueneral  Foreman,  Canadian  Pacific,   Winnipeg,  Man. 

No  material    is   more   penerallj-    used    in   the   maintenance   of 

^  railway  equipment  than  bolts,  nuts   and   washers.     The   annual 

4  expenditure   for  these  commodities  is  very  large  and  the  ques- 

i  tion  of  scrap  reclamation  is  an  important  one.     The  Canadian 

«  Pacific  has  maintained  a  reclamation  plant  at  the  Winnipeg  shops 

if  for  several  years,  and  this  plant  has  always  shown  itj^lf  to  be 

"$  a  paying  proposition.     In   order  to  increase  the  outpu|-  of   the 

V  plant,  however,   a  careful   study  of   its   operation  was  Irecently 


Exterior  View  of  the  Nut  Storage  Bins  Showing  Additional  Storage 
^Capacity   Below  the  Main   Bins 

made,  w  ith  a  \  iew  to  improving  conditions  without  a  large  money 
expenditure. 

The  following  is  a  complete  analysis  of  the  essential. operations 
in  the  process  of  reclamation : 

1  Bolts 

Collected    from    various    sources 

.Sent  to  the  reclaiming  plant 

Sorted  for  length  and  size 
f  ("ut   to   serviceable   lengths 

•Straightened 

Threaded 

Delivered  to  stores  or  shop. 

Nuts 
Collected    from    various    sources 
.Sent  to  the  reclaiming  plant 
Sorted    for   size 
Retapped 
Delivered  to  stores  or  shop. 

Washers 

Collected    from    various    sources 
Sent  to  the  reclaiming  plant 
C  leaned 
Delivered  to  stores  or  shop. 

These  operations  divide  themselves  into  two  groups — machine 
operations  and  handling.  The  machine  costs  are  usually  well 
known  and  may  be  determined  without  difficulty.  The  cost  of 
handling,  however,  is  always  more  or  less  indefinite  and  is  much 
less  readily  determined,  since  there  are  so  many  variable  condi- 
tions effecting  the  efficiency  of  handling.     The  investigation  was, 


"1^ 


i 


therefore,  largely  devoted  to  the  latter  phase  of  the  problem. 
An  important  factor  in  the  cost  of  handling  is  the  location  of  the 
plant.  This  did  not  enter  into  consideration  in  the  present  in- 
stance, however,  because  the  plant  w  as  already  located  in  a  build- 
ing adjoining  the  main  scrap  dock,  a  very  convenient  location. 

The  handling  of  material  such  as  bolts  and  nuts  is  a  matter  of 
especial  importance,  because  of  the  small  size  and  comparatively 
small  value  of  the  pieces,  each  of  which  must  be  handled  separ- 


P/afform 


Xl 


3o/f^_j    '^Nu's 


M/fs  fo  Stores 
■  Sfondofxt  Boxes  < 


t^^^^^^^^\3fondafXi  Boxes  ^        ^  «  i 


Arrangement  of  Canadian   Pacific   Bolt  and    Nut  Reclamation   Plant 

ately  in  some  of  the  operation.  If  handled  more  than  once  to 
complete  a  single  operation,  the  total  cost  of  reclamation  may  be 
considerably  increased.  The  following  system  was  developed 
in  order  to  eliminate  all  unnecessary  handling  and  as  far  as 
possible  to  handle  the  material  in  quantities.  The  entire  system 
is  based  upon  the  use  of  a  so-called  standard  box.  This  box  is 
built  up  of  3/16-in.  plate  with  1-in.  by  1-in.  angle  irons  at  the  top. 
The  box  is  24  in.  long  by  15  in.  wide  by  12  in.  deep,  and  is  moved 
about  the  shop  by  means  of  a  special  truck  shown  in  one  of  the 
drawings.     The  truck  is  so  designed  that  one  man  can  readily 
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Special  Truck  for  Movement  of   Material   in  Standard   Boxes 

lift  and  handle-  a  load  of  600  lb.,  which  is  about  the  average  load 
of  bolts  or  nuts  handled.  All  movements  of  material  through 
the  plant  are  made  in  these  boxes  with  the  special  truck  which 
is  so  constructed  that  it  may  be  wheeled  over  a  loaded  box  and 
the  hooks  dropped  over  short  angles  riveted  to  each  end  of  the 
box  for  that  purpose.  The  hooks  are  controlled  by  a  rod,  the 
handle  of  which  is  placed  near  the  handle  of  the  truck.  The 
box  is  then  lifted  by  pulling  down  the  handle  to  a  position  con- 
venient for  pushing  the  truck.     In  this  position  the  weight  of 
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V:illy  portV't.  or  iti  other  uokU.  fias  "he  a  Voftstitntioh  Vtf'>iTit; 
«n«>HL;Ii  to  >t;niil  ui>rkiiiii.'  oiiul<»<ir>  in  all  kin<ls  of  wiather  and 
"jtq  staml. the  su<l<i<,n  changes  of  weather  witlioiit  complaint,  for 
far   wtirk   nin>t   l>c   haivllirtl    in   all    sorts   i>f   wiatlur   and    train 


<tipl»oscd  to  uo  over  a  railroad  and  in^u  iKt  the  diticrcnt  inspect-. 
.Mr-«.  imagine  the  >iicce'«s  of  their  johs  depends  on  how  many  fore- 
men f>r  in-«pe(.tors  they  can  "write  nji"   for  little  thinus  that  get: 
l>y  them.     To  my  mind,  the  ideal  chief  iii'^pector  is  a  man  who 


5;<:hedido>    mn>t   he    strictly    adhered    to.      This    tpie-tion    can    he       sehlom   writes  letters  and  then  of  praise  only,  yet  can  point  to 
easily  .answered  hy  ail  cxamininu  ])hy»ician.     The  next  <|nesti<Mi      tl)e   good    inspectitui    that    is  heing  carried    out   hy   the    men   on 


..    is  whether  tht^  man  is  regular  in  his  hahits.     Is  he   reiiaMe.   for 
.■^•hc'n.a  man  promises  tu  come  tt>  work  at  7  a.  m.  and  does  not 

V    jfeport  until  near  S  a.  ni.,  liv  is  not  reli.ihle;  one  oi  the  mn>t  ini- 

•'.portaiU   re<iiiirvnutJts   f><    a   i;iM>d   in>peciur   is  hi-s   reliahilily.      In 

'.-  .ItiVt/ the  railroad  depiiid*  on  the  in>.pector's  word  in  the  same 
vay  a-s   we  deiu-nd  upon  the   word   of   the  prr^idenr  or  ca>hier 

■-;  cif  a  hank. 

The  foreman  .-eki-ttng  a  man  to  he  trained  for  a  car  inspector 

ihould'know  that, lie  is  of  theol'Serxing  type  and  will  !iot  l-.^e 

his.  head  in  f>j.Qiting  tinics.    Ohscrvation  plays  an  imimrtant  part 

in  the  •'Ucce>-. of  an  in>p«ctor,  and  wliile  it  may  not  he  developed 

•  to  a  i;teat  exteiU  at  tn<f.  it   wil)  he  deveU>p.ed  In   actual  experi- 

:.  e^wcei^'.-'  ".  ,;  •■'\"^"^  •■..;.•,-■.    '"■■■ 

.'f he  last  ivio  riualiticatiows  ate- ea>_\    to   iine^tiuale   ,iiid    wliilt 

tliey  senn'  insigtdficant,  if  n'>t  noted  hefoie  trainiti-.,'  a  man.  the 

.    t^niire  training  may  he  wasted  h\  eitlur  one  of  xhv^r  tr.iit*.     The> 

■  '.afe  the  man  >«  home  life  and  hohhit-*;.  Sevi-ral  larL:«  industrial 
ofgani/ations  ha\;C  touiul  it  heneficial  to  in\e-tijate  the  home  life 
tif  their  emido>V-e»  and   in  the  case  of  a  car   inspector.    I   lielieve 

.  it  is  ail  ahsolute  rejjuirement.  We  caimot  exi»ect  much  in  the 
Avtiy  >>t  study  Iri-m  aiuan  who  ne\er  remains  home  nights,  hut 
w|^o  i^  out  late  .'^ttt-ndiiig  "liMlgt"  or  -ome  other  social  fnui  tioii. 
.*^iich  a  man  ■will  not  ha\e  time  to  studv  lii>  rule  hook  and  l.e*i<les 
his  :^e->t  is  hroken  so  that  lie  will  not  he  t)h\Mc.illy  ahle  to  con- 
centitate  his  mind  on  hi>  work.  If  a  man  dot  >  tu.t  have  time  to 
read  the  papers  at  homt*  exrniti..;-.  it  isja  siu'e  hit  that  iu  will 
neghn-t  his  \vork  the  next  <la\  to  get  eiionuh  time  tr>  read  at  hast 
th<'  hasejtall  utw-     Home  life  has  a  lot  to  do  with  tin-  succe-s  of 

.'.any'  jtth.  ;^.-;',.  ■   .  •  . 

*?lloh^ity'    haVe^siioilecl    many   a    man's    v'hanc?es.      It    is    only' 
nok'cssary  to  talk  to  a  mana  feU*  minutes  to  tin<l  out  if  his  mind 

'■■■■-*".■ 

is  <iji  <ine  thinu  only,  or  if  he  is  hroacl  enough  to  ^ee  "-ome  g(jod 
in  all  ihin;^«.  ^'oii  niay.  say  that  you  wouM  exjiect  \oiir  car  in 
.'speJL'tor  to  •have  OR*-'  "hohhy,*"  and  tli.it  is  "car  in-jn  ctioii.  '  ytt  it 
is  |>os>ihh;  to  have  .this  overdone  as  .an  athlete  sometimes  oxer- 
trains'  My  inierpretatinii  «if  the  word  "hohhs"  may  he  pccidiar  ; 
I  ineari.  for  in>taiKe.  do  not  place  a  '  lerman  and  luicli^lnn.tn  to-. 
getl>er  in'^pccting  car*  and  then  Wondi  i  wliy  tlu>  tuulect  their 
work  to  talk  war.  Try  to  carry  on  a  con\er-ation  witii  a  irattic 
policeman  v\ lien  he  i-;  in  the  center  of  a  l>us\  ilioiouuhfare  and 
note  the  ansv  crayon  get.  lie  Avill  he  civil  and  polite  hut  will 
-oti^n  turn.  V«>n  away,  ffir.  his  .miml  must  lie  on  lii-  work  and.  if 
his  attention  is  attrpx'toil  otlurwi^r.  traflic  will  ^oon  Keconir 
lilofked,   .  Vonr  car  iii'-pector  viiiinld  lie  the  »aine.       .    , 

Training  should  start  in  the  oHice  work,  for  we  detnancl  accu- 
rakj  :rei>c>rts  f rtan  otir  ins^pectors,  an<l  1  do  n<it  helieve  any  man 
realt/es  the  importance  of  making  g<»od,  neat  and  accur.ite  re- 
ports until  he  has  trie<l  to  handle  oliice  Avork.  \"ery  often  im- 
portant  law   .vuit>,  «le|»end  on   the  word  or   record  of   a  car  in- 


his   road.  •  -.;  '■  -,     ■ :  "\/'--.,. 

.\ini  to  keip  \our  iii-jicctors  satisfied,  for  it  is  well  known  that 
a  s;itishfd  man  will  do  far  m^'re  work  than  one  who  lias  a  griev- 
ance. The  lot  of  a  car  inspector  is  had  enough  at  the  hest  and  we 
should  watch  to  hettcr  the  conditions  wherever  we  can.  Inspect-. 
or>i  sliould  he  s»nt  on  little  trips  to  other  poiiUs  to  see  the  cotldi- ■ 
tioiis  luider  which  other  men  ha\e  to  work.  If  the  conditions  at 
other  ]»oints  .are  In  Iter  than  their  own,  then  it  will  act  as  an  in- 
ihicement  foi  ihein  to  "tidy"  up  or  make  a  just  recjuest  to  have 
some  lonilitious  corrected.  If  on  the  other  hand,  they  find  con- 
ditions much  worse  than  at  their  own  jilaCe  of  work,  they  will 
return  with  a  greater  appreciation  for  their  h<mie  and  he  more 
s.itistii-d. 

Tile  heads  ..f  ilu  d<partnuiits  should  keep  in  touch  with  the 
iiispKtors  iiy  v:ettint;  out  in  the  car  \ards  an<l  meeting  them  "as 
man  to  m.tu."  Imauiiu-  liow  pleased  an  itispector  wouM  he  to 
li.ue  "ilie  (  )]d  Man"  conic  down  to  the  car  \ard  an<l  thank  him 
for  a  nice  laport  or  -ood  ins|n(tion  record.  I  >o  >oii  know  of 
aii_\  more  jirofitalile  tiiiu  s|unt  liian  a  little  "heart-to-heart"  talk 
h\  the  su]nriiitendeiil  of  the  car  dejiartnieiit  with  a  niimher  of 
iuspect'Ts,  littiiiij  them  know  th;it  !>>  their  clo>e  attention  and 
•cood  work  the  companv  h.id  sa\cd  money  'hat  the  a\«rage 
w  reik  cost  VI,  much  iiioncx  and  that  as  there  Iia<l  not  heen  ati_\ 
wncks  in  tlu-  jiast  >tar.  a]»iiro\imalel\  so  muih  nioin\  had  heen 
~.i\nl.  Write  a  nice  little  article  of  praise  anil  ]Mihlish  it  in  the 
conipau\'s  niaea/iiu-  or  iu  the  town  paper,  tor  an\  m.iii  likes  to- 
«ee  hi-  uaiiie  in  print.  |>articnlarl_\  if  if  is  ihe  result  of  his  g(Hi<l 
w  ork. 

(  )t'ter  cash  pri/^s  i<,i-  -d.id  work,  or  lor  s..uu-  sjucilied  risulls, 
for  as  a  rule  the  car  iiispicior's  |ia\  is  uot  \  er>  liheral  and  if  he 
c.iii  increase  his  tarninurs  \i\  clos«i-  atieiitiou.  lu'  is  liound  to  do  SO, 
\s  a  graiul  prize.  otTer  to  lake  the  iiisjiector  to  the  Master  Car 
Builder";  coinentirm  if  he  meets  certain  rei|uir«  ments.  Kvery 
car  ins|)icior  in  the  I  nit«-d  States  would  like  to  attend  one  of 
these  coiuculions  .mrl  set-  for  theuisehis  jusi  how  the  car  rules 
are   gotten   up.,.      ....  ;  ;   . 

\s  to  the  correct  tise  of  the  man_\  rules  that  !.:o\  ern  car  Avork. 
it  is  a  sure  het  that  the  iirspector  c.ituiot  repeat  the  rules,  word  for 
word.  Imu  Iu  slmuld  he  eAamined  occasionall\  to  keeji  him  irom 
iieltini.:  rusty.  I  know  of  a  certain  hea<l  inspector  that  will  some- 
times '^it  to  ttue  of  his  inspectors  an<l  ask  his  advice  ahout  a  cer- 
tain (|U<  stion  that  has  eoiue  up)  The  head  iuspictor  will  act  as 
if  he  was  "lloored"  and  neeiled  a<l\ice  Ilu-  chancer  ;ire  that;, 
the  insj>ector  will  L;et  s,,  interested  that  he  will  not  stop  at  this 
one  case  iiut  will  stud\  his  rule  hook  frmn  the  front  to  the  last, 
page.  ' 

As  to  woikinu:  coiiditii.us.  thi  car  inspector  i>  a  human  heing 
and  can  he  coaxed  heller  than  driven.  S On  cannot  ask  a  man  to 
walk  three  miles  down  throui^h  a  car  \ard  and  then  expect  iiim 
to  i;ive  you  liii:h  elliciency.  lie  has  wasted  a  lot  <<f  energj-  in  the 
walk  that  should  he  luit  into  his  work;  it  is  a  good  thing  to  see 


spector   and   uritess   he  shows  lie   understands   what   a   record   is       that    tlu-   iu-i>eci./r    is   t.tken    to   .md    from   his    work,    when    such 


or  how  it  should  he  kept,  his  word  is  useless.  1  have  known 
inspectors  to  keep  a  hook  reconl  of  the  days  it  raine<l,  or  the  date 
>'i  the  first  snow  fall,  or  some  other  such  conmion.  everv  day  hap- 
penings. Then  again^  oflice  work  develops  what  record*  to  keep 
and  how  to  keep  them  as  hrielly  as  possihie.  Keejiiug  note  «u- 
hf'ok  r«cords  rati  he  overdone  h\  trying  to  keep  a  record  of  too 
much,  and  otnce  iraiuin.;  is  inv.duahle  to  get  a  man  startid  right 
in  this  respect. 

Follow  ing  otiice  training,  the  man  sliould  he  given  a  ctreful 
Course  in  «.>hsorvation,  for  on  ohscrvation  depetnls  the  success  of 
.m'pd  inspection.  A  head  inspector  whose  duties  should  consist 
of  ritistrurth^n  only.  shouM  pet  in  touch  with  every  inspector  and 
t.ilk  with  him  fihotit  his  vyork      To<lav  we  liiid  that  nun  who  are 


arrangements  i  an  he  m.ide  at  a  nominal  cost,  ^'on  do  not  expect 
to  get  the  full  rhting  frt>m  a  locomotive  when  the  steam  jiressure 
is  otily  half  of  what  it  sh<»uld  he.  so  do  not  expect  your  inspector 
to  usi-  half  hi-  energy  to  o\  trcome  souie  unnecessary  dis,id\antage 
and  still  give  you  jterfect  efliciency.-       :..     v    ..     -  v         »  .' 

<  ar  yanls  should  he  ke)>t  chaii  so  that  inspectors  will  not  he 
li.ihle  to  tri])  and  tall.  The  itispectors  mind  shouM  he  concen- 
trated on  his  work,  .\void  liaviui:  him  climh  up  or  on  cars,  for 
wluu  he  st.uts  to  climh  his  mind  is  taken  off  his  work  and  he 
loses  the  heiieht  of  his  jirev  ioiis  close  attention,  rurnish  him 
with  car  construction  hooks  and  yood  rea<ling  on  his  work,  sq 
that  if  he  has  anv  idle  moments  he  can  put  in  the  time  to  L;ood 
adv  aiita'.^e.  -  *•  ■■.•  -.;. .;  ■..-.     ■.•'  ■ ' 
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-,.■.■..;'•    AsMi^tant  iicneral  Foreman,  Canadian    I'aciHc,    Winnipi-il.    Man. 

■'!.;•  Ko"  in;ii I  ri;il    i>   mow   urm  r;ill>    n-nl    in   the    maintiiianco   of 

■'^  :railu:t\    »<|iiii>iiuiit    than    l)!!!!-,   iiut^    and    washers.      The   annual 

:  '"e\i'iii<linne   for  these  ecunnxxlities   is   very   lar.ue  and  the  qno- 

.-.  tion   Hi    .scraj»  reclamation   is   an   imjiortant    one.      The  Canadian 

.  i'aiifie  has  maintaineil  a  reclamation  plant  at  the  Winnipeg  shops 

for  -"ex  eral  year<.  and   this  plant  has  always   shown  itself  to  ]ie 

a   pa\inLj    propo-iticiii.      In    order    to    iiunase   the    outpnt    of    the 

.'•plant,   iiu\\e\er,   a  carcfnl    study   of    its   oi)cration    was    reccntlv 


Exterior  View  of  the  Nut  Storage   Bins  Showing  Additional   Storage 
Capacity    Below  the   Main    Bins 


A 


;•;:;■:-.•  hi;i<li.  will)  rivleW  to  itn)iro\in}i  condition*  witlnHlt  a  larce  mom  \ 
■■'  .T  cxprndilurr.      ■  ;^ 

■ :'     ■  ■     '  l'<    l"l!<>\\  in'.:  is"a  coiupirtc,an;i.i\>i.-  oi  tlieessi  iilia!  op,eralion- 
;■..'..••.- Ml   ilu-  i.r.ii-t>-.  uf   reclamation:  .' .  .■,";.:■•..         -.■:::•■-; 

■■'■;    ;^';^  /  "  '  /V\' .■■-.■':'■  ■    ■■',■'  Bulli*.  ..'■'■''  •    v    .-.*/;',.■      ^'  ■■■:■"  '■_■ 

":  .. ..;.  ■ .',.-'  ■    <.J"lfwtv<l .  t roiii    various    snuA-es    '  "  '  '• ...  .•     -  .'/■    .     •'. ' 

..'  _';.  -v        ■.'*|«-»ll   •<•   l)"-*   rtvI.iiiiiiiiK  iil:iin      '  '"  '    '    '' 

■.   .-■'."'-•■      .  I^."''t<;>I    f..r    Kiiirtli    .iii.l   >\zc     ■ 
.•.••■,:•.""'   .    *^1t    ri>    .•rt-rvuialik-    linnllis 
•.."."■    ■.••■•.•.    •  SliaiiiliH'turtl'         ••;     ••     ./ . 
■  ..;  , '.■:^;,   Tlir.a.h'.l       :'  r./^::  ^  '  - -''• 
;.r  ■         ■■'■•.  ...1  Mi  vrrol  to' stores'. or>liop. 

'^;i;;.' •■s.-'.'vV;'' .';■•:-:.   ;■:  'Xftsi: . 

.•  .':    <■    ^..•\  -  V?!W<^oJe<l    frtiin    various    Sf.uiic^s    •-•. 
.    .  ',■•/.  !^<tit  to  ihr   rci-laiiiiiii^:   jilaiiir.  ...•;  . 

;      -'■>".:•  >.      Siirtfcl   for  size  i"-'     ■'• 

'■■■..'-;'.'  .:■      Krfai'>iuNl  ,  {.;.';..  .^. 

".-■■'.'■    ..;  _         I'rlivirc.j   to   stores  or   shop,  j   ' 

,-.,     '•     ■    .".■.    •-•'"•'•■■■:.■■:■■'    V-     'V   ''.,■■■:■-"   -■         \\f.'VSIltRS  . 

'  V".-.    ■ '  •.  .•.    •  .roHw-tol    fn.ni    v.iriniis    soutjces 
?•■ .      ■.,••'■     ■  ^.•■"'   '"  '111'  nvlainiiii^:  v'-'int  !  -" 

;■   .  .  ;  •••   ■;.   '  Kaiii'ii 

•    .^      •.  •  -  '     T'Vlivcrcil  to  Sitorcs  or  stiop. 

:•  ■•^i^Tllt'Si':  operations  divide  tlienisolvcs  into  two  uroup-  marlnne 
-  ^  operations  and  liandlinjr.  The  machine  costs  are  nsnally  well 
known  and  may  he  determined  without  dit"licnlt\.  Tlie  cost  of 
,  :  handlin::.  howo\rr.  is  always  more  or  less  indetniite  and  is  ninch 
•  •..•  .  jess  readily  (Ktennined.  since  ithcrc  arc  so  many  \arial.le  condi- 
•.'.^         ti..!i-  etTeciinu  the  etricicncy  oihandhir?.     The  in\  e-ti-atiou  \va-. 


therefore,   larn^ely   devoted   to   the   latter  plia>e   <>j    iht   tvft^fjk'in. 
\n  important  factor  in  tlie  cost  of  han<Hinu  is  the  locati»>a  of  the 
plant.     Tlii?  did  licit  t'litef  into  cottsideration  in  the  present  ill-, 
>taiice,  however,  hccatise  the  i)lant  was  already  located  in  a  iMiiW- 
inu  adjiiinin.;  the  inain  scrap  <h>ek.  a  very  cotivciiieiit  locttion. 

'i'lie  handJinji  of  material  such  a»  holt*  and.  nuts  is  a  matter  of 
especial  inri»ortancc,  hecan.s*.-  of  the  ^niall.  size  and  comiKirativOlV- 
*inall  \alue  of  the.  pitvos.  each  of  which  nni>t  he  handled  se-paf!- 

a. ...-,..„  -■  -■      "  ■  '  \? '»1fe*Srif»-   •      , 

•    .  -  .:  '  _  •  »  •  • 

i  "'a^  ^'^  S^iei  ^ — r^"    ■ 

IJJ JJJJJJJJ 


Arrangement  of  Canadian  Pacific   Bolt  and   Nut  Reclamation   Plant 

ately  fit  some  of  the  operation.  If  han<lleil  more  t1l.^lv  once  to 
((imj)lete  a  sinule  operation,  the  total  cost  of  .reclamation  may  be 
cousidcrahly  increased.  The  following  system  was '  developed 
in  order  to  iliminaie  all  mineces.-ary  handlin'-T  an<I  as  far  as 
possihle  to  handle  the  material  in  quantities.  The  entire  s>>tem 
is  hased  npon  the  use  of  a  s<*-calkd  standard  hox.  This  1>ox  is 
liuilt  u]>  of  3 'Ui-in.  i»Iaie  with  i-in.  1i>  1 -in.  angle  irons  at  the  top. 
The  hox  is  24  in.  loiiii  hy  1.^  in.  wide  hy  12  in.  deep,  and  is  moved 
.iliout  the  >hop  h\  means  of  a  special  truck  shown  in  one  of  the 
drawing-.    The  truck  is  jso  desi;^ned  that  one  man  can   readily 


'fisir fy- i;>,icry  r^.^.-r-^%.  ''O'ffiHc 


Special  Truck  for  Movement   of   Material   In   Standard    Boxes 

lift  and  handli  a  load  of  (i<K)  Ih.,  which  is  aUml  tlie  avera!.;e  load 
ol  holts  or  nuts  handled.  .\!1  movements  of  material  through 
the  plant  are  made  in  these  hoxes  with  the  special  truck  which 
i*  <()  constrticted  that  it  may  he  wheeled  over  a  loaded  hox  and 
the  hooks  dropped  o\  i  t:slu)itS|ani:Ie-  rixited  to  each  end  of  the 
l.ox  for  that  purpose.  The  hook.*  are  contndled  hy  a  rod,  the 
handle  of  which  is  placed  near  the  handle  of  the  truck.  The 
iiox  is  then  lifted  hy  pnllini:  down  the  handle  to  a  position  con- 
venient  for  pu>hini:  the  truck.      In   this  position  the  weight  of 
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the  box  is  balanced,  the  bottom  clearing  the  floor  by  about  two 
inches. 

The  location  of  the  machines  and  the  routing  of  the  material 
from  the  time  it  is  received  for  sorting  until  it  is  delivered  to  the 
stores  is  shown  on  the  plan  of  the  shop.     Bolts  are  received  on 
the  track  adjacent  to  the  platform.     They  are  sorted  in  the  car, 
or  at  the  door  of  the  car,  each  size  being  handled  directly  into  a 
standard  bo.x,  to  be  dumped  into  one  of  the  bins  shown  against 
the  outside  of  the  building.    The  sorted  bolts  are  stored  in  these 
bins  until  such  time  as  they  are  required  in  the  shop.     The  loca- 
tion of  the  bins  is  such  that  the  distance  to  be  traveled  when  tak- 
ing l>olts  into  the  shop  is  reduced  to  a  minimum.    With  the  single 
handling  thus  required,  two  laborers  are  able  to  do  all  the  sorting. 
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Gage^  for  Sorting    Nuts. 

As  required,  bolts  from  the  bins  are  taken  in  standard  boxes 
to  the  bolt  chopper  in  the  shop.  The  operator  of  this  machine 
takes  the  bolts  from  one  box,  cuts  them  to  the  lengths  required, 
and  places  them  in  another  box  on  the  other  side  of  the  machine. 
When  filled  this  box  is  moved  by  the  trucker  to  the  straighten- 
ing hammer.  This  is  a  light  machine  capal)le  of  striking  a 
75-lb.  blow.  \\  ith  this  machine  one  man  can  supply  three  triple- 
head  treading  machines,  whereas  with  the  hand  hammer  method 
of  straightening,  one  man  was  required  for  each  machine.  From 
the  straightening  liammer  the  bo.xes  are  moved  to  the  threading 
machine  where  they  are  taken  from  one  box  directly  into  another, 
as  previously  described. 

When  threaded,  the  bolts  are  near  the  delivery  door  of  the 
shop,    through    which    they   are   moved    to   the    storehouse.     On 


View   of   the    Nut   Storage   Bins  from   the    Interior  of  the   Shop 

reaching  the  storehouse  the  bolts  remain  in  the  boxes  until  they 
can  be  placed  in  the  storehouse  racks.  It  will  be  seen  that  the 
material  is  moved  forward  throughout  the  process  of  reclamation. 
and  the  only  direct  handling  is  that  which  is  absolutely  necessary 
in  sortinj:.  placing  tlie  holts  in  the  machines,  and  final^-  placing 
them  in  the  store  racks.  .Ml  other  movements  wrk  made  in  bulk. 
The  system  of  handling  nuts  is  generally  similar  to  that  of 
handling  bolts,  although  some  of  the  details  are  necessarily  differ- 
ent. The  nuts  are  received  in  the  shop  building  for  sorting,  spe- 
cial sorting  bins  being  built  into  the  wall  separating  the  machine 
shop  from  the  remainder  of  the  building.     These  bins  are  clearly 


shown  in  one  of  the  photographs  and  are  located  near  the  tap- 
ping machines.  The  nuts  are  sorted  outside  the  shop  and  thrown 
into  the  proper  bins,  from  which  they  may  be  removed  within  the 
shop  as  required. 

Many  nuts   are   scrapped   which  cannot  be  removed  from  the 
bolts  because  of  jammed  thread  or  rust.    On  the  scrap  platform 


Delivery  Chutes  from  the   Nut  Tapping   Machines 

and  at  the  freight  car  shops,  the  two  principal  sources  of  supply, 
air  operated  shears  are  maintained  for  the  purpose  of  cutting  off 
the  ends  of  such  bolts.  These  bolt  ends,  which  are  left  as  long 
as  possible,  are  taken  to  the  tight  nut  removing  machine.  This 
was  built  from  an  old  20-in.  lathe  on  which  a  special  chuck  had 
been  placed  to  facilitate  the  removal  of  tight  nuts. 

The  practice  of  allowing  a  tapping  machine  operator  to  be 
surrounded  by  many  boxes  of  nuts  which  he  removes  in  hands- 
ful  to  the  machine  table  has  been  eliminated.  Each  operator 
is  provided  with  a  bucket  holding  about  100  lb.  of  nuts.  This 
quantity  he  draws  from  the  bins  as  required,  emptying  them  into 
the  small  table  bins  which  hold  about  100  lb.  per  spindle.  As  the 
nuts  are  tapped  they  mount  the  spindle.  They  are  removed  from 
the  spindles  by  the  operator  and  allowed  to  slide  off  the  tap 
down  chutes  at  the  back  of  the  machine.  These  chutes  pass 
through  the  outside  of  the  building,  each  delivering  into  a  stand- 
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Bolt  Sorting   Gage. 


ard  I»ox.  When  the  boxes  are  full  a  laborer  replaces  them  with 
empty  ones,  and  the  full  boxes  are  then  taken  to  the  storehouse 
or  delivered  to  the  shops. 

Washers  are  received  at  the  scrap  dock  in  consideral^Ie  quan- 
tities. They  are  sorted  to  size  directly  into  a  Tow  of  .standard 
boxes,  to  be  cleaned  in  a  rattler  and  further  sorted  according  to 
condition.  New  washers  are  made  from  old  tul)es  rolled  flat  as 
well  as  from  other  scrap  material,  and  are  always  cleaned  in  the 
rattler  to  remove  rust. 

The  use  of  the  special  truck  and  standard  boxes  is  almost  un- 
limited. In  our  bolt  plant  all  newl.v  manufactured  bolts  and 
rivets  are  placed  in  these  boxes  and  handled  direct  to  a  flat 
car  by  a  monorail  carrier,  to  be  unloaded  at  the  Store's  platform 
by  means  of  the  truck.  This  truck  is  also  used  to  transport  car 
and  other  brasses  from  the  stores  to  the  rebabbitting  plant,  a 
special  cage  or  open  platform  being  substituted  for  the  standard 
bo.x  in  this  case.  W^hile  a  large  number  of  the  bo.xes  are  re- 
quired, they  may  be  made  from  scrap  material  at  a  low  cost,  and 
the  saving  effected  in  the  handling  of  small  material  very  rapidly 
offsets  the  initial  expense. 
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RADIAL  DRILL  CHUCK  FOR  LOCOMOTIVE 

CYLINDERS 

BY  R.  J.  HICKMAN 

A  chuck  for  use  on  the  base  of  a  radial  drill  when  drilling 
locomotive  cylinder  castings,  is  shown  in  the  drawing.  The 
device  is  designed  for  use  with  piston  valve  cylinders  and  the  cast- 
ing is  swung  about  the  axis  of  the  valve  chamber.  By  re- 
volving it  about  this  axis,  any  adjustment  of  the  cylinder  may 
be  made  to  provide  for  the  drilling  of  all  holes  at  right  angles 
to  the  axis  of  the  bore. 

The  cylinder  is  carried  on  cone  centers  shown  at  A  and  B 
in  the  drawing,  which  are  mounted  on  the  head  stock  C  and  the 
tail  stock  D  respectively.  The  head  stock  and  tail  stock  are 
heavy  iron  castings  which  are  mounted  on  cast  iron  bases  E, 
the  latter  serving  to  raise  the  centers  the  required  distance  above 
the  base  of  the  radial  drill.  The  tail  stock  is  fitted  with  a  lead 
screw  and  clamp  of  the  same  type  used  on  lathes ;  the  hand- 
wheel  F  operates  the  lead  screw  and  serves  as  a  means  of  ad- 
justing the  distance  between  the  cones  when  clamping  the  cylin- 
ders in  place. 

Cone  A  may  be  revolved  about  its  axis  in  either  direction  by 
means  of  the  handwheel  G  and  a  gear  train.  To  a  flange  at 
the  base  of  the  cone  is  secured  a  driver  plate  which  is  bolted 


mounted  directly  upon  the  radial  drill  base,  thus-  keeping  the 
cj'linder  at  about  the  same  height  as  when  swung  about  the  axis 
of  the  valve  chamber.  -    ..••; 
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GETTING  THE  MOST  OUT  OF  TOOLS* 

BY  B.  W.  BENEDICT 
Director  Shop  Laboratories,  University  of  Illinois 

The  problem  of  getting  the  most  out  of  tools  is  larger  than 
the  selection  of  the  tool  itself,  as  a  number  of  factors  enter  into 
it.  The  function  of  a  tool  is  to  produce  work.  Obviously  a 
tool  has  no  power  within  itself  to  do  this — it  is  not  a  force  but 
a  medium  through  which  a  force  wOrks  upon  some  object. 
Consequently  the  elements  of  force  and  material  must  receive 
equal  consideration  with  the  tool.  Production  is  a  three-sided 
problem  of:  (a)  the  worker  as  the  producing  unit;  (b)  the 
material  as  the  unit  worked  upon;  (c)  the  equipment  as  the 
unit  worked  with.  |.  .    "' ., 

Unless  these  elements  have  an  effective  working  relationship 
the  final  results  will  not  be  acceptable  even  though  the  various 
elements  possess  individual  merit.  Good  tools  must  go  hand  in 
hand  with  efficient  methods. 

The  essential  difference  between  well  organized  and  unor- 
ganized industry  is  that  in  the  first  the  mana.gement  assumes  the 
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Radial  Drill  Chuck  with  Cylinder  in  Place 


to  the  cylinder,  causing  the  latter  to  revolve  when  the  cone  is 
revolved.  Thus  any  portion  of  the  cylinder  casting  may  be 
brought  into  position  at  right  angles  to  the  drill  spindle,  where 
it  is  clamped  by  means  of  a  ratchet  and  pawl  device.  The 
ratchet  wheel  H  is  rigidly  mounted  on  the  shaft  of  the  operating 
wheel  G.  Two  pawls  K,  one  mounted  on  either  side  of  the 
ratchet  wheel,  engage  the  latter  and  are  attached  to  a  handle  L 
in  such  a  manner  that  when  one  pawl  is  engaged,  the  other  is 
simultaneously  disenga^d  from  the  ratchet  wheel.  Which 
of  the  two  pawls  is  to  be  used  depends  upon  how  the  weight 
of  the  cylinder  balances  in  any  particular  position.  As  the 
excess  weight  is  shifted  from  one  side  of  the  vertical  center  line 
to  the  other,  the  position  of  the  pawls  must  be  changed  by 
means  of  the  handle  L.  The  reduction  gears  facilitate  -the  move- 
ment of  the  cylinder  by  hand. 

By  carrying  the  cjlinder  on  the  axis  of  the  valve  chamber 
bore,  the  weight  of  the  casting  is  very  well  balanced,  and 
comparatively  small  cones  may  be  used.  It  is  possible,  how- 
ever, by  \ising  large  cones,  to  mount  the  casting  on  the  axis  of 
the  cylinder  and  this  practice  is  followed  when  slide  valve 
cylinders    are   to   be    drilled.      When    used    in    this    manner    the 


responsibility  of  operating  the  plant  and  in  the  second  the 
management  throws  this  burden  upon  the  worker.  If^a  job  is 
assigned  to  a  worker  without  definite  operating  instructions, 
good  tools  and  proper  materials,  clearly  the  responsibility  for 
getting  out  the  job  is  put  squarely  up  to  the  worker.  Under 
such  conditions  the  worker  performs  the  work  in  his  own 
way  and  with  such  tools  as  he  is  able  to  muster.  If  on  the 
other  hand  the  management  has  determined  the  best  methods  for 
performing  the  work,  the  worker  proceeds  along  definite  and 
efficient  lines  which  are  stamped  with  official  approval.  Ineffi- 
ciencies in  the  shop,  high  costs  of  production,  low  quality  of 
work  done  are  chargeable  to  the  management  and  not  to  the 
worker.  Efficiency  has  its  beginnings  in  the  office^t  does  not 
originate   in   the   shop   and   work   backward,   to  the   office.      The 

worker  follows  the  course  mapped  out  for  him— if  it  is  efficient 
he  is  dflficient  or  out  of  a  job.  On  the  other  hand  if  the  central 
ideal  is  low  and  the  conceptions  narrow  the  worker  will  not 
rise  above  an  inferior  performance.  Getting  the  most  out  of 
tools  is  a  problem  of  management. 

Of  the  three  elements   of   industry  mentioned   previously  the 


.Mistract    of    a    paper    presentt-d    at     the    sevintli    annual    convetition    of 
bead    and    tail    stocks    are    removed    frotn    the    castings    E    and       ^X9  \o'^2\^''\^\f^''^^'^^   ^°'''   Foremen's  Association,   held  in   Chicago,  July 
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the  ('tix  i>  IpalNiunl.  tlu-  l.ottoin  rl<:iiiii'-:  tin-   iloor  !■>    alKHit   l\\<>        ^Iiouii   in  <iik-  of  tlu-  pIi(>t<iL;rai)lis  and  ar»-  /ooatcd   m-ar  tin-  tap- 

iiu'lu-'s.  piiiu  niacliincs.     TIr-  nnt>  an-  surttil  <)nt>ii.lc  the  sht)p  and  tliruwn 

"llie  lofiition  of  tin.   niachim-^  and  thr  rontin.:  of  thr  inatnial       into  tlu- proper  hin>,  from  which  thov  may  he  removed  within  the 

from  Kjie  time  it  is  recti  \  j-d   for  -ortinu  until  it   i^  deli\rred  to  tlie       >hop  a^  leqnired.  _■■    i    •'•. 

*tore>  U  >ho\vn  on  the  phm  of   tlie   -"hop,      llolt^  are   received   on  Manx    luit^    art-    scrapi»ed    which    cannot    he    removed    from   the 

the  track  a<ljacetit  to  the  platform.      rhe\   are  M»rled  in  the  car.      l»ull»  because  of  janmted  thread  or  rust.     ( )ti  tlie  'icrajt  platform 

or  at   the  door  of  the  car,  each  size  hein;^  handled  tlirectiv    into  a"       :     •  .' 

>tandard  I'o\.  to  he  dmnped  into -one  of   thr   l'in>   -.h^un   a^ain^t 

the  ont^ide  of  the  hiiildini:.    The  >orteil  holt^  ari'  xiortd   in  thi'^e 
hins  until  Hich  time  a<«  tliey  are  reqiiiretl  i'n  tlu'  -.hop.     The  loca- 
tion of  the  hin»  i^  micIi  that  the  <li>taiice  to  lie  traxeled  uluii  lak 
in^:  lK>Its.,int»>  the  sho\>  ifJ  ri'dnced  to  a  minimnin.     \\  itii  the  -invzK 
hainilin.:  thtis  reiinired.  two  Ialu>rer>  are  ahle  to  do  all  the  ^ortini: 


>-t"' 


-/S' 


:Frj~j~_F7j^ 


..-"^  Gnge   for   Sorting    Nuts.  '    . "' 

Av  rrqilired.  IrtiltN  from  the  Imiin  ar«-  taken  hi  vtandanl  ho\».s 
to  the  holt  chopper  in  the  *ho]>.  The  op<ralor  of  thi>  machine 
take^  tin-  holts  from  .me  ho\,  cni->  tlnin  to  the  hiii^lh^  ret|nire<l. 
ancl  place>-  them  m  another  ho\  on  tlu  oilur  ?-idc  <•{  tin-  nt.irliinc 
When  tilled  thi^  h<i\  i^  ino\ed  h\  the  trucker  to  thr  -traiL.'liten 
ini:  hammer.  This  is  ;i  li^^ht  machine  capahle  of  striking  a 
73-lh.  Ithcivv;  Willi  tlH>.  machine  on*'  man  can  snp]il\  three  Iriple- 
lua<l  tr»-nlini:  inacliifie-.  wherea-  with  the  liiml  lianmur  nutliod 
ol  ^trai',:hleninu,  oiu-  man  ua-  reipiirnl  for  each  macliim-.  l-"rom 
ihf  ^traii;htenin.u  luuimur  the  h.  i\i>  are  moved  to  tin-  ihriadiiiii 
n'achine  where  they  are  taken  f  r' -in  oiif  Ihi\  directlv  into  another, 
a>  ])re\  ion>l\    <le*irihed 

W  hen    thrcailed.    the    hoh»    are    near    the    deli\i,r\    do<.r    >>i    the 
shop,    throu'^h    which    lht\     are    moved    to    the    ^torehou^e       <  >ti 


Delivery    Chutes    frhm    the    Nut    Tapping    Machines 


and  at  the  frei'.:lil  car  sh(if)s.  the  tw«i  principal  .sources  of  sni»i>ly. 
air  ."pirated  slu-ar*  are  maintained  for  the  pinpo'^e  of  cilttim;  otT 
the  en<K  ot  such  Inilt^.  These  l.oit  end>.  wliicli  ar<  left  as  lonv; 
as  possiMi',  are  t.iken  to  the  tii;ht  nnt  removing;  machine.  Tliis 
was  liuilt  from  an  old  iO-in.  lathe  on  which  a  sjucial  chuck  h.id 
hem  jdaced  to  facilitate  the  removal  of  li;;ht   nuts. 

The  practice  ol  allowing  a  ta)i|iim:  machine  oj>erali>r  to  he 
surrounded  hy  man\  hoxes  of  nuts  which  he  removes  in  hajid>- 
fnl  to  the  machine  tahle  has  luiii  eliminated.  l-.a.li  operator 
is  jirovided  with  a  Imcket  holdiiii:  ahont  KH)  II..  of  nnt».  'i'his 
luantitv  he  draws  from  the  hins  as  rei|uired.  iinptvim;  them  into 
ilie  small  tahle  hiiis  which  hold  .ihoin  UK)  lli.  por  sjiindK-.  \s  the 
nuts  are  tapped  thev  mount  the  spinilK.  Tliev  are  rnnovitl  from 
In-  spindh'.s  hy  the  .oi>erator  and  .illovved  to  slidt-  otT  tin  taj) 
lown  ihntes  at  the. hack  of  tin-  machiiu'.  Thesf  i-hutes  jiass 
■lM"in,;h  tin    outside  of  the  huildin^.  i  ach  delivering:  into  a  stand-.. 


'  ■  'a''  I,',feV,r. '.IoM,'  la'  It'  I»'  I,'  I4'  I>'  le'  I 


Vie^   .of    the    N-u.t    Storage    Bms    from    the    Interior    of    the    Shop 

re.u  liiiiir  thc-storchm'ise  the dioUs  rtinain  in  the  huxes  mitil  thev 
can  he  phice<l  in  the  ^lorrhoii-e  racks.  It  will  he  sfin  that  tjie 
material  is  tntWed  forward  tliroitvliont  the  process  of  nclamation, 
ami  lite' fiiihVlirvOthaudHn:,:  is  lh;U  which  i*  ahstdutely  miessary 
in  sorliitii.  placini:  the  holts  Hv.tl-)c-  itiachjiies;  and  fniall>  jdacini: 
them  in  ihe  store  .Tack~.,  :.\U- "4her  nv»veiiieHts  are  made  in  hulk. 

Tlie  s\  stet>>  of  hanil-nuu'  iViils-  is  -enerallv  similar  to  that  of  -I'tcial  caue  or  opm  iilattorm  hein^  suhstiliited  for  tin  standard 
haiidlinu  i'..hs,allhoiiJis,,nie  of  the  details  art- iiecessarily  ditTer-  ho\  in  this  case.  While  a  lariL;e  ninnher  of  the  l.o\es  are  re- 
<nl.  The  hh t.s  are  reot-ivvd. in  tlm  >-hop  tiuilditiL:  for  sortinu.  >pe-  <|nired.  thev  niav  ht  made  from  s,  rap  material  .it  a  low  «-osi.  an<l 
cial  sortini;  hins  heiHu'  hnilt  into  the  wall  sc-paratitiu  the  machine  tin-  savini;  efficte<l  in  tin  handlin-j  of  sm.dl  material  v  erv  rajiidly 
shoji  from  the  rrmainder  ufUip  hiiildin;:.     ThVse  hins  ;ire  dearlv       "tfsits   the   initial   e.xjiensi-.  -     .  ;. 


ard  i>"i\.  W  lull  the  hoxes  are  full  .'i  lah'.rer  reidaces  them  with 
(  mjrt.v  onis.  aii'l  tin  fidl  lio\«s  .ni-  tlnn  taken  i..  tin-  storehouse 
I  >y  'h  liv  ered  to  tin    shops 

W  .isln-rs  an-  rect-ivid  al  the  scrap  dock  in  consider. d.le  <|uan- 
tities  I  In  \  are  sorti-d  to  <i/v  diiectlv  into  ;t  r«)\v  "f  st.mdard 
1.1. \ts.  I,.  |,e  <  leaneil  in  a  rattler  ami  further  sorted  according:  to 
Condition.  .\ew  washers  arc-  made  irom  old  tnhi-s  rolK-d  llat  as 
well  .is  from  otin  I-  siiai.  material,  and  are  alwavs  cleaiie<l  in  the 
r.itllir  to  laniove  riist.  .  -''■    '••-•' 

Tte  Use  of  tile  spe<ial  truck  .iiid  stand.ird  hoxeS  is  .ilmost  im- 
limit'ed.  In  oin-  holi  pl.anl  .dl  newlv  m,iiHif:ictnrid  holts  ami 
ri>ets  are  jdacid  in  tin  se  hoxes  ami  handled  dii'tnt  to  a  llat 
car  h_v  a  monorail  carrier,  to  he  nnloadi-d  .it  the  slon-'s  platform 
I'V  means  of  the  trnck.  This  truck  is  al-o  used  to  tr.'insjiort  car 
an<l    other    hrasses    from    the    stores   to    tlu-    rehahhittiiiL;    plant,    a 
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RADIAL  DRILL  CHICK  FOR  LOCOMOTIVE 

CYLINDERS  ':  V  r:-:'' ::^r'^]-?--:-{r- 

\:  r-     ,  BV  R.  J.  HICKMAN  V      ''  ■^\\- 

A  vliiK-k  lor  u><.'  till  lliL-  base  of  a  radial  <lrill  wiun  drilHug 
lofniiKitivf  tylindir  castiniis,  'is  shown  in  tlu-  drawing.  Tlie 
dtxiic  i-  <lr-iuiu'<l  for  u-t  uilli  ])i>1oii  \  aho  r\  lindcr- ami  the  cast- 
ini:  X'.  swiiiit;  aliont  the  axis  of  the  valve  chainlier.  P>\-  rc- 
volviiit:  it  aliont  this  axis,  any  adjn-tnunt  of  the  cylinder  may- 
he  made  to  provide  for  the  driUinj;  of  all  holes  at  rijiht  angles 

to  tiie  axis  of  the  here,       •  ".{^  ;  ~-f..  Vv'.-  ;.V/ .-'v'    -V- -•^?  V"': '■■•.- 
The   cylinder   is   carried   on   cont  ctmter-;   shown   at   .4   and    B 
in  the  tlraw  in^:.  which  are  mounted  on  the  head  stock  C  and  the 
tail    stock    /'    respectively.     The   head    stock   and   tail    -tock    are 
heaw    iron    ca--tiiiu>    which    are   mounted   on  cast    iron   liases '£., 
the  latter  servini:  to  raise  the  centers  the  re«|nired  distance  ahove 
tlu    hase  of  the  radial  drill.     The  tail  stock  is  fitted   with  a  lead 
>crew   and   clamp   of   the   same  type   used   on   lathe> ;   the   hand- 
whetl   /    operates  the  lead  screw    and   -erves  as  a  means  «if  ad-. 
instill;.;  the  distance  hetueeii  the  coiie>  wlun  ctamiiiiiu  the  cyliii- 
<lers   in   jilace. 
Cone  A   ma>    he   revohid   al>ont    il-   axis   in   eitlur  diiection   hy 
tm-an-   of   the   handwluel    (',    and   a    i:ear   train,      'id   a    tlani;e   at 
the  ha^e  of  tile  Cope   is   .secured   a   <lri\er   plate    whicli    is    Iiolted 


inoniiteil  directly  tipoii  the  radial  drill  hasv.-  liiis  keeping  the 
cylinder  at  alioiit  the  saiTic  height  as  when  s\\-Utpir  ahoni  the  axis 
o^  the  valve  chamlier, ,.  .i  ,    . 


GETTING  THE  MOST  Ol  T  OF  TOOLS* 

^y.        ^  :^    /        -  BV  B.  W.  BK\KI)l<:i 

•..-!.    Director  Shop  Laboratories,  Iniversity  <»f  Illinois 

■The  jirohlem  of  Vettmsi  the  most  otitottwis  is  farmer  t]»an 

the  selection  of  the  tool  itself,  as  a  mitnher  of  factors  enter  into./ 
it.      The   finiction   of  a  t^ol   is   to   produce   wiork.     OhvionMy    a 
tool  has  no  power  within  itself  to  do  tliis— ^it  is  not  a  force  hut 
a    medium    throuLih    which    a    force    works upon    s<»mo    ohject. 
("onsequently  the  elements  of   force  and  material  must    nceive 
equal  consideration   with  the  tool.     Prodnciion  is  a  three-sided  ^  : 
prohlem    r.f :    (a)    the   worker   as    the  pro<hicinii    unit:    (l«>    the' 
material   as   the   unit   worked   upon;    (c )    the   tfiuiptnent   as   the/' 
unit    worked   withv  ;/    '       ■  \  f  •' 

Unless  these  elements  have  an  effective  uvorkiuir  relationship^ 
the  final  restilts  \\ill  not  l>e  acceptahlc  even  though  the  various 
elements  jxissess  individual  merit.     (»<>od  touls  mas>t  go  liaud  iu  ,^ 
hand   with  etticient   methods.  '      v  -    .  -      :     /     '   ; /  ';;.■'  i 

The    essential    difference   hetween    well   orjranize<l   and    unor-    . 
canized  iiulnstrv  is  that  in  the  first  the  management  asMune*  the 


Cylinder  in  PosiHon  foi^- 
Drilling  Smoke  ben  Flanges:- 


to  the"  rtIrn<leF.  causing  tlie  la'tter  to  re\-olve  v;hen  the  coiie  is  - 
.re\olviHl.   •  Thus   any   portioii    of    the    cxlinder    casting    may    be 
brought  into  p<i<ition  at  riulit  angles  to  the  drill  spindle,  where  . 
it    is   clatnpe<l   li>    iiumuis   of   a   ratchet   and    pawl   device.      The 
ratchet  wheel  //  is  ri',iidly  mounted  on  the  shaft  of  the  operating 
.wheel   i'j.     Two   pa\\l<    K.  one   monnted    on    either   side   of   the 
T3tclHt  wheel,  en ;:age  the  latter  and  art    .tttached  to  a  handle  L 
in   such  a  maniur  that  when  one  pawl  is  eiigaged,  the  tJthcr  is 
simultaneously     diseii^aced     from    the     ratchet     wheel.       Which 
.<»f  the  two  jiawls   is  to  he   us^d   depends   upon   how    the   weiglit 
>*.>l   4he   .cylinder    balances    in    any    particiilar    position.:     As    the* 
excess  weight  is  shifted  from  tme  side  of  the  vertical  center  liilte 
to   the   other,    the   position    of    the   jiawls    must    be   chanj:od    by 
nu  ans  ;of  the  handle  /..    Tlie  rednclioii  {^ears  facilitate,  the  nio.ve- 
ninit  .itf  the  -eylinder  by   haiul  •    ,;     >>•••'  "'  v  w':-^ 

;■;  V<\  (arniiii:  the  cylinder  onj  the  axis  of  the  valve  chambef 
bore,  the  weiirlit  of  the  castitig  is .  very  jvvell  balanced,  and 
compar;iti\ely  small  cones  may  be  tise<l.  It  is  possible,  how- 
ever, by  n^inir  larcrc  cones,  tptnomit  the  eastiu'-r  on  the  axis  of 
the  cyhnder  and  this  practice  is  foUowed  wlun  •^Ii<le  valve  ' 
i\linder'.  are  to  be  drilled.  When  us(d  in  this  maniier  the 
lu-ad    and  .  tail    stock>    are    remo^eil     from    the    castings    /:    anxl 


Radial   Drill  Chuck  with   Cylinder  in   Place  . 


;i::l. 


re'sponsibiiity    «>f  operating    the    iilant    and    i*' "Hie    secotid    the 
manaticnieiit  throvv>  this  Imrdeii  upon   the   worker.      If  a  4^b  is 
assigned   to    a    worker    without    definite    operating^   instructions, 
pood   tools  an<rprot»er  materials,  clearly   the  responsibility    Uir 
grettintr  out    the   job   is   put   squarely    up   to   the   worker.      I'nder 
such    conditions    the    worker    perftimT^    the    work    in    his   , own', 
way  and  with   siichvto*>ls  as  he  ts  jtble;  to.  n)ust<r  _    If  ofi- tlie 
other  hand  the  mariagemenl  ha^  determined  the  best  metlwds^  f<*r" 
performing   the    work,   the   worker   procetds   abinu    definite   and' 
etficient  lines  which  are  stamped   with  oiticial  approval.     Inetli- 
ciencies  in  the  shop/high  co^its  of  pro<hlctton,  l«>w    qnaliiy .'<if 
Vtork   doiie  are   chartfealde  to   the   nianagement   and   iif»t   to  the. 
worker.      KHicieticy  has  its  lie:-;innint;s   in    the  <itlice — it    «b>e*.  ii<»t 
originate   in  the   shop  and  work  backward,  tc*  the  ndice.    The 
worker  follows  the  coHr.se  mapped  out  for  him— if  it  is  efUoient 
he  is  efficient  or  out  «/f  a  job.    On  the  otlvcr  hand  if  tlu-  central- 
ideal  is   low    and   the\, conceptions   narrow    the   worker   will   4itrt 
rise   above   an   inferior    performance.     <iettiuft^^  tlie  mo.st.  -oiit-.of 
tools  is  a  proliiem  of  management.  •       • 

■ ;:  Of   the   tliree   elements   of   industry   mentioned    previoiislx    the. 

.Mi.str.'iit    \i\    .-I    n;i|nr    |trvs<iu<-il    ,if    tlu-    st-^,ntli..., tiyu.it  o4iiv«-iit4>in'  i.t 
tin-   Anu"ri<-,;jii    J<;i.il\v:tv    Tuol.;  l:'.«Meiii«-i»V    .\s,s'»iJitu>|»»  .lit-l«l   \\\   ^."liifairo.    Inly 
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worker  undoubtedly  is  the  most  important  from  every  stand- 
point. Tools  always  will  perform  the  functions  required  of 
them  by  applying  the  rules  that  govern  their  use.  But  the 
worker  introduces  an  entirely  different  series  of  problems  that 
are  not  susceptible  to  the  same  certain  treatment.  The  human 
being  cannot  be  standardized  like  materials  or  tools  nor  con- 
trolled in  the  same  manner  as  inanimate  things  through  the 
medium  of  concrete  laws.  But  on  the  other  hand  working 
forces  respond  very  readily  to  control  based  on  an  understand- 
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INSTRUCTION  CARD 

S"CP    LABOSATOBIES 


CRfVi'viMArt  CtMTtR    B£«Rin<^    iOPPORT 

PATT    NO     1-9 

OPERATION  NO    Z  —   ^TOTAL    OPERATIONS 


MACHINE      ORI1.L  PRC^% 
MACHINE    NO.      I  2i 


>2nn«ic  Chuck 

V*  Drill 
'BH"5otK«T» 


Ji6«      (Mill 

riXTURlS 


CkI3  1 
Or  209 
Or  zoii 
So    3.ie 


Ji  24  a 


STOCn    Mo  0  «■*  PRTTERH   flo    1-9 


OPERATION    ROUTINE 


Place  Haipc  chucK  In  splnSle  of  arlll  press  ana   insert   7/16»  drill 
Mr>   ... 

Adjust  speed,     speed  No.  1.     Par.    ... 

Claep  Jig  to  platen  cf  drill  press.     Par.    ... 

Place  cranksRaft  center  bearlrf  support  In  position  for  drllllns 
Par ....  ^ 


Drill  two  7/16*  Holes.     Par.    ... 

ResoTe  7/16"  drill  froo  iciclc  chucH.     Par. 
Place  3/B*drlll  In  cJiuclc.     Par 

Drill  two  3/8»  holes.     Par.   ... 

ReBWe  ^art   froo  Jig  ana  place  in  tote  tox.     Par.    ... 

Reacve  lAgic  chuck  and  drill  froo  drill  spindle.     Pair. 


(DO  net  stop  Orlli). 


Standard  tlM  in  lots  ■  total  pieces  to.ii  *  o.O« 


TOTAk  •TANOATO  TIMC 


0.01 

0.02 

0.01 
0.0*- 

0.01 
O.Olt 
0.01 
0.02 


on 


Typical    Instruction    Card 

ing  of  the  aims,  desire  and  nature  of  the  human  being.  There 
are  four  factors  that  bear  directly  on  the  efficiency  of  the 
worker  namely:  (a)  Selection;  (b)  Supervision;  (c)  Instruc- 
tion;   (d)   Environment. 

Workers  have  not  been  selected  but  hired.  As  a  result 
a  comparatively  small  proportion  of  workers  are  filling  posi- 
tions they  are  particularly  fitted  for — the  large  majority  are  mis- 
placed and  rendering  indifferent  service  through  no  actual  faults 
of  their -own.  In  the  same  way  as  science  is  employed  in  select- 
ing the  right  materials  it  must  be  called  upon  to  aid  in  placing 
each  worker  where  he  can  do  his  best  work. 

Competent  leadership  is  one  of  the  essential  factors  in  effi- 
cient operation  of  the  shop  that  is  not  given  the  attention  it 
deserves,  although  its  importance  is  everywhere  recognized. 
Leadership  is  not  the  exercise  of  driving  power  but  of  ability 
to  incite  and  direct  men  in  conduct  and  achievement.  Every 
shop  foreman  thoroughly  versed  in  his  work,  honest,  fair  minded, 
industrious  and  progressive,  will  assume  natural  leadership  over 
his  men.  The  worker  will  loyally  support  the  foreman  who  is 
mentally  and  "morally  competent  to  assume  leadership  but  he 
refuses  that  support  to  an  inferior.  His  judgment  furthermore 
in  this  matter  is  unerring — you  cannot  misead  him. 

In  the  absence  of  definite  instnictions  the  worker  employs 
methods  that  he  has  previously  acquired  through  training  and 
observation.  Whether  these  methods  are  good  or  poor  depends 
upon  circumstances  which  hitherto  surrounded  the  worker.  Only 
a  few  workmen  out  of  the  total  are  home  trained.    Most  of  them 


come  from  other  localities  and  other  shops  where  different  ideal 
and  methods  prevail.     The  task  of  the  manager  is  to  harmoniz> 
the  various  practices  and  methods  which  are  thus  imparted  fron 
many  quarters,  with  the  established  practices  of  the  shop.  "  Thi 
cannot    be    accomplished    without    the    aid    of    definite    writtei. 
standards.     Verbal  instructions  and  orders  are  not  at  all   suffi 
cient.     Standardized  shop  practice  arranged  in  the  form  of  in 
struction    cards    for    the    guidance    of    the    worker    will    insur' 
uniformity  and  efficiency  in  the  performance  of  shop  operations 
A  typical  instruction  card   is  shown  herewith.     It  is  in   realit  ■ 
a  written  order   from  the   foreman  explaining  how  to  perform 
the  work.     It  eliminates  the  costly  efforts  of  the  worker  who 
does  not  know  and  increases  the  efficienc}'   of   the  more   intel- 
ligent  worker.     Accurate  and  explicit  working  instructions   are 
essential  to  efficient  shop  operation. 

The  worker  is  a  human  machine  which  does  its  best  work 
only  under  conditions  favorable  to  physical,  mental  and  moral 
well  being.  Neglect  these  factors  and  loss  in  efficiency  is  sure 
to  result.  Men  cannot  work  efficiently  in  an  environment  that 
lacks  the  essential  elements  required  by  human  beings.  Poor 
ventilation  causes  lassitude  from  excess  of  poisonous  gases  in 
the  air.  Excessive  heat  or  cold  lowers  vitality.  Bad  water  is 
a  very  active  cause  for  ill  health  and  disease.  Filth,  untidiness 
and  accumulated  rubbish  make  slovenly  workmen.  Gloomy 
interiors  make  gloomy  workmen.  Insufficient  natural  and  ar- 
tificial light  reduce  efficiency  through  eye  strain  and  lack  of 
light  to  work  by.  Poor  and  inadequate  toilet  and  wash-room 
facilities  cause  disgust  and  disloyalty. 

Materials  are  detained  certain  periods  of  time  at  machines 
while  in  the  processes  of  production.  This  detention  is  unavoid- 
able, but  all  the  time  materials  are  not  being  worked  upon  is 
lost  time  in  so  far  as  output  is  concerned,  as  no  productive  work 
is  done  in  this  interval.  Unless  some  method  is  employed  to 
direct  the  course  of  materials  through  the  proper  channels  in 
the  shop  and  without  loss  of  time,  production  will  be  curtailed 
and  shortages  of  finished  parts  develop  during  the  assemblying 
process.  Materials  must  be  despatched  through  the  shops  if 
such  conditions  are  to  be  avoided.  Despatching  is  accomplished 
by  establishing  manufacturing  routes  for  the  various  parts  and 
moving  these  parts  on  schedule  over  these  routes  as  successive 
work  operations  are  completed.  The  simplest  method  of  des- 
l)atching  is  from  boards  which  show  graphically  the  location  of 
each  part  in  the  shop.  Used  in  connection  with  the  established 
production  route  the  movement  of  parts  can  be  definitely  con- 
trolled. Maximum  production  is  impossible  without  systematic 
despatching. 

The  third  and  last  important  factor  in  production  is  the 
equipment  or  the  medium  through  which  force  is  employed  to 
change  the  form  of  material.  Naturally  the  tool  is  the  last 
link  in  the  industrial  chain  as  it  is  only  after  the  worker  is 
available  and  the  character  of  the  materials  known  that  it 
becomes  possible  to  determine  the  proper  tool  to  use.  The  tool 
problem  embodies  three  elements,  namely:  (a)  selection  of  the 
proper  tool  for  the  work;  (b)  maintenance  of  tool  in  efficient 
working  condition;  (c)  manipulation  of  the  tool  by  efficient 
methods. 

Selection  entails  a  study  of  the  work  to  be  performed  on 
each  article  or  part  for  the  purpose  of  determining  the  most 
effective  tools  of  production.  Selection  eliminates  the  poor  tool 
entirely  without  an  expensive  and  disappointing  trial  period. 
A  good  tool  in  poor  shape  will  not  produce  results.  Main- 
tenance of  tools  is  a  very  important  item  in  production.  It  can 
not  be  neglected  without  loss  in  efficiency.  The  first  require- 
ment in  an  effective  maintenance  policy  is  adequate  tool  and  tool 
storage  rooms.  In  the  latter  suitable  facilities  for  orderly  and 
convenient  storage  of  tools  is  of  prime  importance.  The  aver- 
age  workman  has  improper  conceptions  about  methods  of  grind- 
ing and  upkeep  of  tools.  More  and  better  work  will  be  secured 
from  tools  by  having  them  ground  and  repaired  in  the  tool 
room  than  by  the  individual  workman.  Machine  grinding  is 
superior  to  hand  grinding.  Defective  tools  should  be  repaired 
before  returning  to  storage  racks  to  avoid  possibility  of  re-issue 
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to  shop  when  in  that  condition.  Standard  tool  dimensions, 
cutting  angles,  hardness,  etc.,  should  be  established  and  con- 
stantly maintained  to  secure  consistent  performance  from  tools 

in  the  shop. 

Getting  the  most  out  of  tools  is  a  complicated  but  not  a 
mysterious  problem.  Its  details  are  many  but  its  underlying 
principles  few  and  clearly  defined.  The  first  by  their  multiplicity 
obscures  the  solution  but  the  latter  by  their  simplicity  points  the 
way  to  its  successful  conclusion. 


MAKING    BOTTOM    BRAKE    RODS    WITHOUT 

WELDS 

(  BY  WALTER  CONSTANCE 

Btacksmith  Foreman,  Reclamation  Plant,  St.  Louis  &  San  Francisco, 

Springfield,  Mo. 

At  the  Springfield,  Missouri,  reclamation  plant  of  the  St. 
Louis  &  San  Francisco,  there  is  a  large  accumulation  of  con- 
tinuous draft  rods  V/2  in.  in  diameter,  some  of  which  have 
been  used  in  making  bolts,  brake  mast  steps,  etc.  In  seeking 
other  uses  for  this  material  the  manufacture  of  bottom  brake 
rods  was  considered,  and  the  practice  herein  described  was 
developed.  The  entire  rod  is  m.ade  from  one  piece  stock,  with- 
out welds,  the  jaws  being  formed  on  a  two-inch  Ajax  forging 
machine. 

Three  sets  of  dies  are  used  in  forming  the  jaws.  Referring 
to  the  illustration,  the  upsetting  dies  by  which  the  stock  for 
the  jaws  is  gathered,  are  shown  at  A.  In  the  ends  of  the  plungers 
used  with  the  upsetting  dies  are  placed  inserts  of  tool  steel  which 


C  B  A 

Dies  Used  in  Forming  Brake  Rod  Jaws  from  Solid  Stock 

mark  the  end  of  the  stock  for  the  splitting  operation.  One 
long  and  one  short  plunger  are  provided  for  single-hole  and 
double-hole  jaws  respectively.  The  splitting  dies  are  shown  at 
B.  It  will  be  seen  that  they  are  fitted  with  grooves  at  the 
sides  of  the  opening,  in  which  fit  the  guides  on  the  plungers. 
The  plungers  are  thus  centered  and  relieved  of  any  tendency 
to  bend.  At  C  are  shown  the  finishing  dies  in  which  the  jaws 
are  shaped  after  being  split.  Two  plungers  are  used,  one  for 
the  single-hole  jaws  and  the  other  for  the  double-hole  jaws. 

In  making  these  brake  rods  the  stock  is  first  upset  and  at 
the  same  heat  is  placed  in  the  splitting  dies,  the  jaws  being 
partially  split  with  the  short  plunger.  With  the  second  heat 
the  rod  is  again  put  in  the  splitting  dies  and  the  jaws  separated 
to  the  required  depth  with  the  long  plunger;  ti^  rod  is  then 
placed  in  the  finishing  dies,  the  jaws  being  snaped  and  the 
ends  finished.  Owing  to  the  small  size  of  the  machine  avail- 
able for  this  work,  it  was  found  impossible  to  use  the  long 
plunger  to  start  the  splitting  of  the  jaws.  For  this  reason  a 
short  tool  is  used  to  start  the  split,  which  is  finished  with 
the  full  length  tool.  The  rod  shown  in  the  illustration  is 
finished  at  one  end,  while  the  other  shows  its  appearance  after 
the  completion  of  the  first  operation. 

With  these  tools  the  scrap  iron  rods  are  produced  at  a  cost 


lower  than  that  for  which  they  can  be  purchased  or  made  by  any 
other  method.  Furthermore,  the  rods  are  entirely  free  from 
welds,  either  in  the  jaws  or  body,  a  fact  of  considerable  im- 
portance •  from  a  service  standpoint. 


EXPANDING  MANDREL  FOR  TURNING  LOCO- 
MOTIVE TIRES 

BY  E.  J.  BREWSTER 
General  Foreman,  Chicago  &  Nortli  Western,  Chicago.  111. 

With  the  rigidly  enforced  limits  of  tread  and  flange  wear  now 
quite  generally  adopted  it  is  often  necessary  to  turn  locomotive 
driving  tires  one  or  more  times  between  shoppings,  and  the 
practice  of  removing  the  tires  without  removing  the  wheels  from 
the  engine  is  followed  on  many  roads.  After  the  tires  are  re- 
moved it  is  often  necessary  to  shriffk  them  on  wheel  centers 
before  turning  them  in  a  lathe.  Several  devices  have  been  de- 
veloped to  eliminate  the  necessity  of  shrinking  on  the  tires,  using 
set  screws  or  taper  keys  to  hold  them  in  place  on  the  wheel 
centers.  All  such  devices,  however,  have  a  tendency  to  draw  a 
thin  tire  out  of  shape,  leaving  low  spots  at  points  of  support 
after  it  is  turned.  With  such  devices  there  is  also  a  tendency 
for  the  tire  to  move  on  the  arbor  under  heavy  cuts. 

To  overcome  these  difficulties  and  to   facilitate  the  mounting 
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Expanding    IVIandrel    for    Mounting    Tires    in    a    Wheel    Lathe 

of  tires  of  the  same  size  which  may  be  bored  to  slightly  vary- 
ing diameters,  the  expanding  arbors  shown  in  the  drawing  were 
designed.  Two  arbor  centers  A  which  are  generally  similar  to 
driving  wheel  centers,  but  without  counterbalances,  are  mounted 
on  an  axle  which  may  be  swung  between  the  lathe  centers.  These 
arbors  are  turned  tapering  on  the  outside  and  to  them  are  fitted 
the  split  bands  B,  which  are  provided  with  shoulders  on  the  in- 
side to  line  up  the  tires.  These  are  made  in  sets  of  different 
thicknesses  to  take  difTerent  size  tires.  The  screws  C  are 
threaded  through  the  rim,  their  outer  ends  working  in  slots  in 
the  band,  and  serve  to  hold  the  band  irt  place  before  the  tire  is 
mounted.  The  ends  of  the  band  are  slotted  to  receive  a  block  E, 
which  is  held  in  place  by  pins  through  the  ends  of  the  band. 
The  pin  hole  in  one  end  of  the  block  is  slotted,  however,  to  pro- 
vide for  the  necessary  expansion  of  the  band. 
When  the  tire  is  in  place  it  is  clamped  at  three  points  by  the 
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special  Ijolts  D.  These  force  the  tire  against  the  shoulder  on 
the  band,  which  is  in  turn  forced  on  the  taper  center,  and  as 
it  expands  it  provides  a  uniform  bearing  against  the  tire  through- 
out its  circumference.  When  the  tires  have  been  turned  they 
may  be  verj-  easily  removed  from  the  arbors.  After  the  clamp 
bolts  have  been  loosened  all  that  is  necessary  is  to  strike  the  tires 
on  the  inside  with  a  sledge,  when  they  will  fall  off. 


COMPARATIVE    LOCOMOTIVE    SHOP     RATIOS 

BY  HENRY  GARDNER 

There  are  fairly  well  defined  ratios  of  men  and  machines  to 
the  monthly  output  of  locomotives  in  railway  repair  shops.  Al- 
though the  data  upon  which  such  ratios  are  based  in  any  specific 
case  are  constantly  changing  and  the  ratios  only  approximately 
correct,  they  serve  a  very  useful  purpose  as  a  guide  when  con- 
sidering important  changes  in  organization  and  equipment. 

In  the  accompanying  tables  are  presented  in  detail  the  ratios 
for  representative  locomotive  shops  located  at  various  points  in 


upon  the  layout  of  the  shop,  without  correspondingly  effectinT; 
the  output  of  the  shop.  However,  it  is  conceded  that  the  smaller 
the  number  of  pits  in  relation  to  the  output,  consistent  with  con- 
servative practice,  the  more  efficient  the  shop.  The  grouping  of 
engines  on  a  limited  number  of  pits  decreases  the  working  area 
and  centralizes  the  efforts  of  the  working  forces  resulting  in 
less  waste  of  time  and  more  effective  supervision.  The  ratio 
of  men  to  the  number  of  locomotives  turned  out  per  mont'n 
is  also  open  to  criticism  as  a  means  of  direct  comparison  since 
some  large  shops  do  very  little  repair  work  requiring  an  expen- 
diture of  less  than  $500  per  engine,  leaving  the  lighter  repairs  for 
the  engine  houses  and  division  terminal  shops.  In  determining: 
the  ratios  for  the  various  departments  it  is  also  difficult  to  make 
proper  allowances  for  differences  in  organization.  For  example, 
in  one  shop  all  lagging  work  is  done  by  the  carpenter  shop 
force  and  in  another  this  work  is  handled  by  the  tender  shop.  The 
data  in  Table  1,  however,  have  been  compensated  for  all  such 
variations  in  organization  and  in  each  case  are  directly  com- 
parable in  this  regard. 

Notwithstanding  the  many  conditions   effecting   the  compara- 


Table  I. — Comparative  General    Shop    Ratios. 

Total  No.  of  mfn  avfr.  .Averajte  No.  of  Men  per 

Dcpt.                          for  one  vear                                    Men  per  workine  pit  loco,  out  pei  month* 

A        B        C        E        D               A        B        C        K        D  A        B        C        E        D 

FrectinK.                          2«3     2S8      141      139       99            11.0     7.0  3.0     3.4     f..«  3.6     4  0     2.6     2.0     3.3 

Machine*                     ,412     256     252     172     l.W           17.1     ().2  5.7     4.2  10.6  3.4     3.6     4.7     2.5    5  3 

Smith 142       74t   138       .•|«t     78              6.0     1.8  2  9     14     5.2  1.9     1.1     2.5     .80     2  6 

Boiler 360     252     186     198       87           15.0    6.1  3  9     4.8     5.8  4.7     3.5     3.5    2.8     2.9 

Tender 88       64       55       40       26             3.7     1.5  1.1      .98     1.7  1.2      .89     1.0     .57     .87 

Tin  and  pipe 114       66       40       29       29              4.7     16  .85      .71      1.9  1.5      .92      .74      .42      .97 

Paint 16       27       15        14         G               67       66  .31      .34       40  .21      .24      .28     .20     .20 

Labor  ganu 45       48       S4       26       10             1.9     12  1.8     .64     .66  .60     .68     1.6     .37     .34 

Totals 1440  1075     911     674     494           60  2  26.2  19.4   16.5  33.0  19.114.9   16.8     9.6  16.5 

*Includes  axle  shop,  millwright  shop  and  air  brake  department. 

+  No  power  work  done  in  these  shops. 

t.^verace  taken  for  one  vear  period. 


Power  mac 

lines 

per 

Powei  mac 

hines  pe 

workin 

g  P<t 

loco,  out 

per  mo. 

A        B 
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A        B 

C         E 

.46      .34 

.04 

.29 

.15     .20 

.04      .17 

11.4     4.2 

2.8 

3.3 

3.6     2.4 

2  5     1.9 

2.3     .66 

.73 

.51 

.72      .38 

.65      .30 

1.4     11 

.73 

.85 

.43     .64 

.65     .50 

.33     .29 

.15 

.46 

.11      .17 

.13      .27 

.13     .07 

.02 

.04     .04 

.02      ... 

16.0     6.7     4.5     5.4 


5.1     3.8     4.0     3.1 


the  East  and  Middle  West.  These  shops  are  designated  as  A, 
B,  C,  D  and  E.  Shop  A  is  of  the  longitudinal  type,  shops  /?,  C 
and  /;  of  the  transverse  type,  and  shop  D  a  roundhouse.  Shops  A 
and  I)  are  located  on  the  same  road,  as  are  also  fi  and  /:.  Shops 
A.  B  and  £  are  in  the  East,  while  C  and  D  are  in  the  Middle 
West. 

Referring  to  Table  I,  the  number  of  men  per  working  pit  in 
each  department  of  the  shop  are  shown,  as  well  as  the  number 


bility  of  the  ratios,  they  may  still  be  of  considerable  value  in  a 
study  of  shop  organization.  The  following  instances  may  serve 
to  indicate  the  use  to  which  they  may  be  put.  After  a  careful 
examination  of  the  plant,  the  writer  was  reasonably  sure  that 
shop  A  was  over-burdened  with  machines,  mostly  old-fashioned 
and  obsolete.  This  opinion  is  confirrried  by  reference  to  the 
table,  where  the  number  of  power  machines  per  working  pit  is 
shown  to  be  11.4  for  shop  A  as  compared  with  4.2,  the  next 


Tabls  II. — CourARATivE  Special  Machine  Ratios. 


.machine    shop. 


Lathes 
A       B      C-       E 

Machines  per  working  pit .  .    ■;.4   1.3    .98   1.2 
Machines  per  loco,  out  per 

month 1.7    .66    .85   .67 


I'laners 
A       B      C      E 
.92  .27   .32   .24 


Drillinf;  Mach's 
A  B  C  E 
1  7   .49   .47   .32 


Shapers 


A      B    C      E 

.58   .22   .15  .19 


.29   .14    .28   .14        .53    .25   .41    .15        .18   .11    .13    .09 


Slotters 

A      B      C  E 

.33   .12  .as  .13 

.11    .06   .07  .05 


Bor'g  Mills 
A      B      C      E 
1.0  .37   .28   ..50 

.32  .19   .24   .20 


Milling  Mach's 

A      B      C      E 

.54    .17   .13   .2 

.17   .09   .11    .10 


Machines  per  working  pit 

Machines  per  loco,  out  per  month. 


Machines  per  working  pit 

Machines  per  loco,  out  per  month. 


A 
.13 


A 

.CM 
.01 


Shears 
B        C 

.05    .m 

.03      .05 


Shears 

B        C 

.07      .08 
.(M      .07 


E 

.07 
04 


E 

.05 
03 


SMITH    SHOP. 

Punch  and  Shears 
A        B        C        E 
.21      .05     .04      .06 
.06     .03     .03     .01 

boiler  shop. 

Punch  and  Shears 

A        B        C        E 
.04      .02      .02      .02 
.01      .01       02      .01 


Power  Hammers 
A         B        C        E 
..58     .22     .21      .12 
.18     .11       IH       07 


Punches 

A        B        C  E 

.13     .10     .13  .06 

.04       05     .11  03 


Forging  Machines 
A         B         C         E 
.25     .07       13      .14 
OS      .04      .11      .05 


Drilling  Machines 
A        B        C        E 
.08     .10     .15     .12 
.02     .0.')     .13      .07 


Bull  Dozers 

A        B        C  E 

.16      .02      .04  .06 

.05      .01      .03  .03 


Bending  Rolls 

A         B         C  E 

.08     .07      .04  .07 

.02     .04     .03  .a» 


Note — Machine  data  for  shop  D  is  not  available. 


of  men  per  locomotive  repaired  per  month.  The  number  of 
working  pits  and  the  average  number  of  locomotives  turned  out 
each  month  are  as  fi)llows : 

Average   number   of 

Number  locomotives  out 

Shop.  of  pits.  per  month. 

A    24    76 

B    41    72 

C    ••  •    47    54 

D   15    30 

E    41    70 

It  is,  of  course,  true  that  the  ratios  of  men  and  machines  to 
the  number  of  working  pits  are  not  of  great  value  for  compara- 
tKe  purposes  since  the  divisor  may  be  large  or  small,  depending 


higher  figure  given.  Also  referring  to  the  ratio  of  machines 
per  locomotive  dispatched,  it  will  be  seen  that  the  figure  for  shop 
A  is  3.6,  which  is  4  per  cent  greater  than  the  next  higher  ratio. 
.■\s  another  instance,  the  total  number  of  men  in  the  labor  gang 
of  shop  C  is  given  as  84.  This  seems  to  be  excessive  and  referring 
to  the  ratios  it  is  found  to  be  equivalent  to  1.6  laborers  for  each 
engine  dispatched  per  month,  as  compared  with  the  next  higher 
figure  of  .68  for  shop  B.  The  machine  ratios  shown  in  Table 
II  can  .only  be  considered  as  approximately  correct  for  compara- 
tive purposes  since  one  good  up-to-date  lathe  may  well  be  worth 
two  or  three  lathes  of  an  older  and  lighter  type.  What  has  been 
said  as  to  the  value  of  the  ratios  in  Table  I,  however,  applies 
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equally  to  this  table,  which  may  often  be  found  useful  as  a  check 
on  conclusions  reached  after  an  examination  of  any  particular 
shop. 

On  the  whole  the  figures  given  in  the  tables  show  a  considera- 
ble variation  both  in  number  of  men  and  machines  which  would 
indicate  that  there  is  room  for  improvement  in  some  of  our  rail- 
road shop  organizations  and  equipment.  This  fact  is  plainly 
shown  by  comparing  the  total  number  of  men,  number  of  pits 
and  number  of  locomotives  despatched  in  shops  B  and  £.  t"hese 
are  as  follows 

Shop  B — 1,075  men,  41  pits,  72  engines  despatched  per  month. 
Shop  E —    674  men,  41  pits,  70  engines  despatched  per  month. 

Here  we  have  shop  E  delivering  but  two  less  locomotives  than 
shop  B  but  with  401  less  men.  This  wide  variation  may  be  partly 
accounted  for  by  a  knowledge  of  the  class  of  work  and  power 
handled  at  these  two  shops,  but  it  imdoubtedly  points  to  a  much 
stronger  organization  and  greater  efficiency  in  the  latter  shop. 
It  is,  of  course,  understood  that  the  total  number  of  men  shown 
in  Table  I  does  not  represent  all  of  the  men  employed,  but  simply 
the  total  number  of  men  in  the  departments  considered. 


BRACKET  FOR  SAFETY  VALVE  TEST  GAGE 

BY  C.  S.  TAYLOR 
General  Foreman,  Atlantic  Coast  Line,  Wilmington,  N.  C. 

Rule  Xo.  35  of  the  Interstate  Commerce  Commission's  rules 
for  the  inspection  and  testing  of  locomotive  boilers,  requires 
the  use  of  two  steam  gages  in  setting  safety  valves.  The  regu- 
lar locomotive  steam  gage  answers  for  one,  but  it  is  necessarj- 
to  have  another  gage  in  full  view  of  the  operator  setting  the 
pops.  In  many  cases  this  requirement  has  been  met  by 
attaching  the  second  gage  to  a  small  wooden  bracket  placed 
on  toj)  of  the  cab.  On  modern  locomotives,  however,  the  safety 
valves  are  usually  located  at  some  distance  from  the  cab,  and  in 
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roundhouses,  where  the  light  is  poor,  it  is  difficult  for  the  opera- 
tor to  see  a  gage  so  located. 

The  sketch  shows  a  bracket  which  may  be  clamped  to  the 
band  rail  at  any  point  convenient  for  the  operator,  on  which 
tlie  test  page  may  be  placed.  It  consists  of  a  piece  of  1^-in. 
l»ipe  within  which  is  telescoped  a  piece  of  1-in.  pipe.  The 
lower  end  of  the  U^-in.  pipe  is  flattened  and  welded  to  a 
simple  pipe  clamp  and  upper  end  of  the  1-in.  pipe  is  flattened 
to  fit  a  socket  attached  to  the  back  of  the  gage.  Holes  drilled 
through  the  telescoping  portions  of  the  two  pipes  pe/mit  of 
any  desired  vertical  adjustment  of  the  gage  to  suit  boilers  of 
different  sizes.  .\\\  of  our  locomotives  are  provided  with  an 
outlet  closed  with  a  small  globe  valve,  either  in  the  whistle 
elbow  or  in  the  dome  cap,  to  which  the  gage  syphon  pipe  is 
attached  when  setting  the  pops. 

This  stand  can  be  made  in  any  roundhouse,  from  sorap  pipe 
at  a  \;ery  small  cost;  it  is  of  light  weight  and  ver>'  easily 
liaiulled.  Either  copper  steam  gage  pipe  or  flexible  tubing  may 
be  used  for  the  steam  gage  connection. 


PISTON  VALVE  PACKING* 

BY  F.  W.  SCHULTZ 
District  Foreman.  Union  Pacific,  Grand  Island, 


Neb. 


My  experience  with  piston  valves  dates  from  1898,  at  which 
time  they  were  just  coming  into  use  on  the  western  roads. 
The  L-ring  was  used  mostly  at  first.  I«  about  two  Jears  the 
rectangular  ring  came  into  use  soon  to  disappear.  The  T- 
ring  was  then  tried  and  its  life  in  my  experience  was  of  short 
duration.  In  a  short  while  the  Z-ring  was  tried  and  has  been 
improved  until  it  has  finally  developed  into  almost  the  size 
and  shape  of  a  ractangular  ring  with  the  exception  of  a  slight 
offset,  one  side  being  offset  a  little  more  than  the  other.  This, 
from  my  experience,  is  the  best  ring.  The  L-ring  is  too  light 
and  is  used  mostly  on  solid  valves.  To  apply  this  ring  'it  must 
be  sprung  over  the  end  of  the  valve.  This  so  distorts  it  that  it 
will  not  go  back  to  its  former  shape.  The  pressure  of  the 
steam  on  the  L-ring  on  the  admission  side  of  the  valve  usually 
sets  the  ring  too  tight  to  the  valve  bushing,  excessively  wearing 
both  the  ring  and  the  valve  bushing.  This  soon  causes  the 
rings  to  have  an  excessive  opening  which  permits  the  carbon 
from  the  oil  to  be  deposited  under  rings  and  thus  causing  a 
shoulder  to  be  worn  in  the  ring  grooves.  In  the  event  one  or 
more  of  these  rings  get  a  water  jam  from  the  cylinder  they 
stick,  usually  being  closed,  which  causes  a  blow  and  makes 
an  engine  lame. 

The  L-ring  on  the  exhaust  side  of  the  \-alve  is  likewise  too 
light.  Its  function  is  to  hold  the  steam  in  the  cylinder  during 
expansion.  The  pressure  of  the  steam  in  the  cylinder  acting  on 
the  outside  diameter  of  this  ring  will  close  it  and  at  the  same 
time  blow  by.  This  is  proven  conclusively  by  the  fact  that, 
both  rings  having  equal  length  of  senice,  the  admission  rings 
are  worn  bright,  while  the  exhaust  rings  still  show  tool  marks. 
The  moment  of  exhaust  is  the  only  time  the  exhaust  ring  will 
be  "set  out"  against  the  valve  bushing  similar  to  the  admission 
ring.  Another  objection  to  the  L-ring  is  that  it  can  not  be  fitted 
nor  applied  to  a  solid  valve  as  well  as  the  Z-ring  can  be  ap- 
plied to  a  built-up  valve.  The  L-ring  is  practically  as  expensive 
to  make  as  the  Z-ring  and  more  liable  to  be  broken  when  ap- 
plied, especially  if  there  are  flaws  in  the  metal,  as  it  is  of  smaller 
cross  section.  This  item  should  not  be  forgotten  when  consid- 
ering the  expense  of  manufacturing  the  L-ring.  The  foregoing 
objections  to  the  L-ring  are  not  true  of  the  Z-ring. 

The  Z-ring  should  be  used  in  a  built-up  valve  and  properly 
doweled  at  the  bottom,  using  as  small  a  dowel  as  practical. 
The  ring  should  be  carefully  faced  and  .fitted  in  the  valve 
grooves  and  be  made  as  nearly  steam  tight  as  possible.  The 
follower  head  should  clamp  the  bull  ring  and  not  the  valve 
rings.  The  Z-ring  should  be  from  y^  in.  high  by  '/^  in.  wide 
to  %  in.  high  by  ^4  in.  wide  and  possibly  1  in.  wide,  and  bored 
on  the  inside  just  large  enough  so  as  not  to  carry  the  valve 
but  if  anything  to  compel  the  valve  to  carr>'  the  ring.  Some 
shops  have  practiced  grinding  in  valve  rings.  The  ring  should 
be  given  its  required  snap,  then  pulled  together  and  clamped 
in  a  special  chuck  and  turned  to  the  exact  diameter  of  the 
valve  bushing.  By  following  this  practice  the  ring  will  have  a 
perfect  bearing  and  also  the  necessary  snap.  A  heavy  ring  car- 
ried by  the  valve  needs  only  about  1/16  in.  srtap.  as  it  will  not 
wear  on  account  of  having  excessive  snap  and  it  cannot  be 
so  easily  distorted  by  the  pressure  of  the  steam. 

The  Z-ring  should  have  a  proper  offset  to  prevent  its  getting 
out  of  the  groove  and  catching  in  the  steam  ports  when  broken. 
A  Z-ring  properly  fitted  and  shouldered  has  been  found  broken 
and  still  in  place  with  no  blow  being  detected,  whereas  other 
t\-pes  of  rings  invariably  get  out  of  the  groove,  causing  a  bad 
blow  and  engine  failures.  A  rectangular  ring  is  as  good  as 
a  Z-ring  with  one  exception,  there  is  no  way  to  secure  it  to  the 
valve  in  event  of  breakage. 

Many    mechanics    and    foremen    file    the    rings    open,    figuring 
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that  the  expansion  dne  to  tlie  heat  of  the  steam  will  close 
them.  This  is  mostly  guess  work,  as  I  doubt  if  any  have 
ever  found  out  what  expansion  takes  place.  A  packing  rinij 
of  any  description  filed  open  is  certainly  not  steam  tight.  The 
length  of  time  a  new  ring  would  he  tight  from  expansion 
would  be  very  short  as  the  cylinder  walls  get  hot  very  quickly. 
As  to  the  cost  of  machining,  etc.,  the  following  are  very  rea- 
sonaMe  figures  considering  what  has  to  he  done.  A  15-in.  riu'j 
of  the  Z-type  can  he  machined  out  of  ordinary  grey  iron  for  45 
cents,  labor  and  material.  This  depends,  of  course,  upon  the 
facilities,  the  price  of  labor  and  the  quality  and  kind  of  material 
used.  Some  bronze  rings  of  the  same  type  are  in  use  on 
superheater  engines  and  can  be  manufactured  for  $1  each,  total 
cost,  including  the  store  expense. 

The  one  important  feature  of  economy  is  the  fuel  saving.  As 
above  mentioned,  an  exhaust  ring  the  least  bit  open  is  closed 
by  the  pressure  of  the  steam,  after  the  steam  is  in  the  cylinder, 
on  account  of  the  greatest  area  being  exposed  to  the  steam. 
The  old  idea  of  doweling  the  rings  on  the  bottom  was  to  pre- 
vent blowing,  however,  (flu-  i*eature  of  the  open  exhaust  ring 
closing  has  been  overlooked.  F'ach  ring  opened  %  in.  is  equal 
to  one  ring  being  open  eight  times  %  in.,  or  one  inch,  as  there 
are  eight  rings  in  two  valves.  Certainly  no  one  would  say  a 
ring  open  one  inch  would  not  blow,  especially  with  200  lb.  of 
steam.  The  ring  with  such  a  hole  in  it,  possibly  blowing  con- 
tinually for  six  to  eight  hours,  or  longer,  would  eat  a  big 
hole  in  the  coal  pile. 

I  have  found  that  9.^  per  cent  of  engineers  do  not  favor  the 
wide  throttle — Why?  They  say  they  lose  water;  they  are  cor- 
rect, but  ifs  the  fault  of  poor  packing,  or  poorly  fitted  packing. 
Give  an  engineer  an  engine  with  good,  well  fitted  packing  of 
the  Z-type  and  he  will  readily  see  that  a  wide  throttle  and  a 
short  cut-off  does  the  business.  I  have  found  in  a  great  many 
cases  that  the  cheapness  of  machining  or  the  total  cost  of 
valve  rings  has  been  a  matter  of  study  and  pride  instead  of 
the  after  effects  of  a  cheap  job  and  material  on  the  coal  pile. 
Eight  well  fitted  15-in.  Z-rings  applied  ready  for  service  would 
cost  $10,  including  labor  and  material.  When  poor  rings  are 
used  the  valves  will  blow.  Any  perceptible  blow  will  waste 
easily  a  ton  of  coal  on  a  freight  train  in  100  miles,  which,  the 
coal  costing  $3  per  ton  put  on  an  engine,  would  be  a  waste  of 
about  $90  for  fuel  alone  for  one  month.  Therefore,  woidd 
it  not  pay  to  keep  the  packing  tight? 


HELP  THE  APPRENTICES  TO  HELP 
THEMSELVES  * 

BY  MILLARD  F.  COX 
Assistant  Superintendent  Machinery,  Louisville  &  Nashville,  Louisville,  Ky. 

Men  have  imitated  other  men,  more  or  less,  in  every  genera- 
tion. Boys  have  done  the  same  thing,  and  the  brightest  appren- 
tice soon,  almost  unconsciously,  selects  his  ideal  and  proceeds  to 
follow  him,  or  surpass  him,  according  to  his  ambitions.  How 
nccessar>-  is  it  then  to  have  men  in  all  leading  positions  whom 
the  boys  can  look  up  to  and  imitate.  In  my  own  case,  I  have  in 
mind  one  man  who  could  handle  a  file  so  skillfully  that  I  found 
myself  practicing  at  every  opportunity  to  hold  my  file  as  he  did, 
and  shove  it  just  as  expertly.  And  a  certain  fellow  who  could 
chip  faster  and  smoother  than  any  of  the  others,  I  was  constantly 
trying  to  imitate. 

It  is  important  to  have  attractive  courses  mapped  out,  a  pro- 
gram of  interest  to  the  beginner  as  well  as  to  the  apprentice 
supervisor.  ■  It  is  also  important  to  select  boys  who  have  some 
real  ambition,  entirely  beyond  the  sordid  desire  to  reach  the 
journeyman's  wage.  Few  boys  realize  how  little  value  their 
services  really  are  to  their  employers  for  the  first  six  or  eight 
months.  They  think  more  of  putting  in  the  time,  pay  day.  and 
dodging  the  boss,  than  of  acquiring  knowledge.     It  is  an  up-hill 
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job  to  take  green  boys  into  a  shop  and  educate  them  to  be  useful. 
The  modern  method  is  to  have  a  careful,  well  trained  mechanic 
to  supervise  and  instruct  them,  giving  his  entire  personal  atten- 
tion to  this  branch  of  the  service.  To  him  the  boys  should  Iiave 
ready  access,  and  he  should  be  competent  to  answer  their  inquir- 
ies and  set  them  right  on  all  efcryday  questions.  If  the  appren- 
tice supervisor  is  a  mere  figurehead  the  shop  will  be  much 
lietter  off  without  him,  and  you  may  be  sure  the  boys  will  soon 
ignore  him. 

The  well-known  modern  apprenticeship  courses,  now  so  popu- 
lar in  many  of  our  large  railroad  shops,  have  done  much  in  the 
right  direction  The  mechanical  journals  have  also  aided  in  many 
wfavs.  The  heads  of  our  large  railroad  systems  have  encouraged 
the  leaders  in  these  movements  to  some  extent.  All  combined, 
however,  will  never  do  for  the  boy  what  he  must  do  for  himself, 
and  so  I  say  to  the  young  men  of  every  branch,  and  in  every 
shop,  wc  are  perfectly  willing  to  help  you  help  yourself,  and  it 
depends  on  you  more  than  it  does  on  us.  Show  a  willingness  by 
being  in  your  place  regularly ;  don't  be  too  well  satisfied  with 
yourself :  work  from  under  the  task,  no  matter  how  arduous  it 
may  seem  at  first,  it  will  come  Hghter  as  the  chips  fly.  Give  your 
emplo\'er  good  measure,  heaped  up  and  running  over  of  your 
time;  finish  the  job  even  if  the  whistle  has  blown  several  minutes 
ago.  What  is  a  few  moments  compared  to  the  satisfaction  of  a 
"Well  done,  my  boy,"  from  your  boss?  It's  worth  the  price  and 
more.    It  is  the  nearest  equivalent  to  a  raise  of  pay. 

I  am  willing  to  help  any  boy  in  any  way  that  I  can  that  is 
willing  to  help  himself  some.  No  others  need  apply.  This  has 
been  my  attitude  towards  the  apprentice  for  many  years,  for 
whom  I  have  a  very  friendly  feeling. 


SUPPORTING  SHAFTING  IN  CONCRETE 
BUILDINGS 

BY  C.  C.  LEECH 

The  securing  of  supporting  beams  for  line  and  counter  shaft- 
ing often  presents  a  serious  problem  in  buildings  of  concrete 
construction.  Even  where  it  is  permissible,  the  drilling  of  holes 
through  the  concrete  and  the  imbedded  steel  requires  considerable 
labor  and  expansion  bolts  require  a  very  accurate  layout. 

The  writer  was  called  upon  to  solve  a  problem  of  this  char- 
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Details  of  Shaft  Supporting   Beams  for  a  Concrete  Building 

acter  where  some  thirty  machines  were  to  be  installed,  none  of 
them  motor-driven  and  all  requiring  the  usual  overhead  counter- 
shafts. In  the  illustration  is  a  sectional  elevation  of  the  build- 
ing showing  a  portion  of  ceiling  and  floor  and  the  imbedded 
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I-beam  construction  of  the  frame.  The  distance  from  pillar  to 
pillar  across  each  bay  is  20  ft.,  and  to  span  this  space  6-in.  8-lb. 
steel  channels  were  used,  bolted  together  in  pairs. 

The  details  of  the  arrangement  finally  adopted,  by  which  the 
channels  were  attached  to  the  concrete,  are  clearly  shown.  Re- 
cesses were  cut  in  the  concrete  at  the  proper  height  to  receive 
the  1-in.  by  54-i"-  flanges  on  the  top  of  the  cast  iron  brackets.  The 
channels,  assembled  with  special  cast  iron  filling  pieces,  or  shoes, 
between  the  ends  were  then  placed  on  the  brackets  and  secured 
by  34-in.bolts  passing  through  a  short  5^-in.  plate  and  between 
the  channels.  The  entire  assembly  was  then  securely  locked  in 
position  by  driving  wedges  between  the  backs  of  the  brackets 
and  the  channel  shoes. 

After  the  installation  had  been  completed  and  the  line  shaft- 
ing tested  a  variation  of  but  %  in.  was  detected  in  a  length  of 
125  ft. 


REPORT  OF  THE  CHIEF  INSPECTOR  OF 
LOCOMOTIVE  BOILERS 

The  following  is  taken  from  the  fourth  annual  report  of 
Chief  Inspector  of  Locomotive  Boilers  Mc^Ianamj-  to  the  In- 
terstate  Commerce   Commission : 

The  work  of  the  division  of  locomotive  boiler  inspection  dur- 
ing the  year  has  been  substantially  the  same  in  character  as 
the  work  of  that  division  in  previous  years.  The  tables  show 
in  concrete  form  the  number  of  locomotives  inspected,  the 
number  and  percentage  found  defective  and  the  number  ordered 
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out  of  service  on   account  of  not  meeting  the  requirements  of 
the   law   during   each    of   the    four   years    the    law   has    been    in « 
force.     They  also  show  the  total   number  of   accidents  due  to 
failure    from   any   cause   of    locomotive   boilers   or   their   appur- 
tenances and  the  number  of  persons  killed  or  injured  thereby. 
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Number  of  Accidents  and  Number  Killed  or  Injured 

with  the  percentage  of  decrease  each  year  since  the  law  became 
effective;  also  the  total  decrease  during  that  period.  The  data 
contained  therein  reflect  the  work  performed  and  the  results 
accomplished  and  further  explanation  or  comment  need  not  be 
made. 

One  of  the  tables  shows  the  total  number  of  persons  killed 
and  injured  by  failure  of  locomotive  boilers  or  their  appur- 
tenances during  the  past  four  years,  classified  in  accordance 
with  their  occupations . 

All  accidents  reported  have  been  carefully  investigated,  the 
cause  determined,  when  possible,  and  the  information  thus  ob- 
tained given  to  the  carriers;  and  this  has  been  an  important 
factor  in  reducing  the   number   of  accidents. 

Prompt  reports  of  accidents  materially  assist  in  the  work 
of  investigation  and  reduce  the  delay  to  equipment,  and  as 
carriers  now  fully  understand  the  requirements  in  this  respect 
such  reports,  with  rare  exceptions,  are  properly  made. 

While  the  total  number  of  accidents  has  greatly  decreased, 
two  particular  types  show  an   increase  over  the  previous  year! 


These  are  accidents  due  to  defective  blowoff  cocks  and  to  in- 
jector steam  pipe  failures. 

During  the  year  there  were  20  accidents  due  to  defective 
condition  of  blowoff  cocks  or  their  operating  mechanism,  re- 
sulting in  1  killed  and  19  injured.  The  fact  that  every  one  of 
these  accidents  was  due  to  defects  in  the  blowoff  cock,   or   in 
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the  piping  or  operating  mechanism,  which  could  have  been  dis- 
covered by  reasonable  inspection,  clearly  indicates  that  these 
appurtenances  are  not  receiving  the  .same  careful  inspection  and 
attention  that  other  appurtenances  are ;  therefore,  the  remedy 
is  obvious.  •:     ■     . 

Twenty-eight  accidents  due  to  failure  of  injector  steam  pipes, 
resulting  in  one  killed  and  30  injured,  occurred  during  the  year. 
These  failures  can  be  divided  into  two  general  classes,  viz., 
failure  of  union  nut  and  failure  of  brazing  sleeve  or  collar, 
both  of  which  are  in  many  instances  contributed  to  by  failure 
to  properly  brace  the  injector. 

Failure  of  union  nut  is  usually  due  to  thread  stripping,  nut 
too  large,  or  nut  broken,  which  in  practically  every  instance 
was  caused  by  the  use  of  improper  topis,  such  as  hammer  and 
chisel,  or  set,  in  tightening  the  nut;  ai>d  our  investigations  have 
shown  that  the  use  of  such  tools  is  not  confined  to  the  engine- 
men  on  the  road  where  proper  tools  are  not  available,  but  can 
be  said  to  be  almost  a  general  practice  of  repairmen  at  ter- 
minals. While  the  failure  does  not  always  occur  at  the  time 
the  improper  tools  are  used,  it  results  in  stretching  or  otherwise 
damaging  the  nut,  ultimately  resulting  in  failure  which  fre- 
quently causes  injury. 

Failure  at  brazing  sleeve  or  collar  is  usually  due  to  poor 
brazing,  allowing  the  pipe  to  pull  out  of  the  sleeve,  or  failure 
of  sleeve  due  to  the  fact  that  the  spelter  did  not  flow  between 
the  sleeve  and  pipe,  resulting  in  the  sleeve  being  brazed  to 
the  pipe  only  at  its  extreme  end:  therefore,  the  strain  of  the 
load  and  vibration,  which  should  have  been  borne  by  the  copper 
pipe,  is  thrown  on  the  brass  sleeve,  which  is  not  designed  nor 
intended   to  carry   it. 

Investigation  of  all  such  accidents  which  have  occurred  during 
a  period  of  more  than  four  years  has  convinced  us  that  failure 
of  brazing  or  brazing  sleeves  can  be  practically  eliminated  by 
the  adoption  of  what  has  been  termed  a  "mechanical  joint," 
which  is  made  by  extending  the  copper  pipe  through  the  sleeve, 
expanding  it,  and  beading  or  flanging  it  over  so  that  it  will  be 
firmly  held  in  the  union.  This  not  only  throws  the  load  on 
the  pipe,  which  is  designed  to  carry  it,  but  also  makes  it  pos- 
sible to  determine  by  inspection  before  the  pipes  are  applied 
whether  or  not  the  work  has  been  properly  done,  which  is  not 
possible  with  the  brazed  joint. 

We  have  been  persistently  recommending  this  form  of  joint, 
and  as  it  is  being  adopted  by  many  carr^iers  and  manufacturers 
as  standard,  we  have  refrained  from  recommending  a  rule  re- 
quiring its  use ;  but  unless  a  reduction  in  accidents  from  failure 
of  the  steam  pipes  at  the  brazing  sleeve  can  otherwise  be  brought 
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about,    some    action    in    this    direction    will    become    necessary. 

The  number  of  applications  for  an  extension  of  time  for 
removal  of  flues,  as  provided  in  rule  10,  has  increased  over  the 
previous  year,  and  this  has  materially  added  to  the  work  of 
this  division,  as  such  extensions  are  granted  only  after  a 
special  inspection  of  the  locomotive  has  been  made.  During  the 
jear  1,099  applications  for  extension  of  time  for  removal  of 
flues  were  filed  by  284  carriers ;  of  this  number  638,  or  58  per 
cent,  were  granted ;  461,  or  42  per  cent,  were  refused  or 
granted  only  after  defects  disclosed  by  our  inspection  had  been 
properly  repaired. 

The  rule  referred  to  requires  all  flues  to  be  removed  at  least 
once  every  three  years  and  a  thorough  examination  made  of  the 
entire  interior  of  the  boiler;  that  after  flues  are  taken  out 
the  inside  of  the  boiler  must  have  the  scale  removed  and  be 
thoroughly   cleaned.      The    rule   also    provides    that    this    peripd 
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Their   Appurtenances. 

may  be  extended  upon  application  if  an  investigation  shows 
conditions  to  warrant  it.  Removal  of  flues  once  in  three  years 
is  required  primarily  to  allow  a  complete  interior  inspection,  as 
provided  by  Rule  11,  and  the  making  of  necessary  repairs,  and 
not,  as  Slime  evidently  believe,  on  account  of  the  condition  of 
the  flues. 

To  properly  handle  this  work,  carriers  have  been  asked,  when 
an  extension  is  desired  which  their  inspection  indicates  con- 
ditions warrant,  to  file  applications  with  the  chief  inspector 
approximately  60  days  before  flues  become  due  for  removal, 
and  in  each  case  show : 

1.  Number  of  each  locomotive  for  which  the  extension  is  desired. 

2.  C'l.T.«s  of  service  in  which   the   locomotive  is  engaged. 


3.  Date  of  previous  removal  of  flues. 

4.  Mileage  made  since  flues  were  removed  and  interior  of  boiler  cleaned 
and   inspected. 

."i.     Period  of  time  for  which  the  extension  is  desired. 

6.  Approximate  date  when  it  will  be  convenient  to  have  the  locomotive 
held  and  dome  cap  and  throttle  standpipe  removed  to  permit  an  interior 
inspection  by  a  government  inspector;  also  at  what  point  locomotive  will  be 
held  for  this  inspection. 

It  is  to  be  presumed  that  carriers  desire  to  properly  maintain 
their  locomotives;  therefore,  an  application  for  an  extension  of 
time  for  removal  of  flues  from  a  locomotive,  which  we  find 
on  examination  to  be  defective,  indicates  that  the  railroad  com- 
pany's inspectors  have  not  discovered  the  defective  conditions. 

In  some  instances  it  is  evident  that  the  application  for 
extension  of  time  has  been  filed  without  a  proper  attempt  on 
the  part  of  the  carrier  to  determine  whether  the  condition  of  the 
boiler  would  justify  the  application,  as  Federal  inspectors  find 
defects  that  could  scarcely  be  overlooked  if  a  reasonable  in- 
spection were  made  prior  to  filing  the  application,  thus  making 
it  apparent  that  they  are  depending  on  us  to  do  this  work 
for  them.  When  the  conditions  found  indicate  this  practice 
e.xists,  and  that  careful  inspection  is  not  being  made  by  the 
carriers  prior  to  filing  application  for  extension  of  time,  so 
they  may  know  their  request  is  a  proper  one,  it  becomes  neces- 
sary for  our  inspectors  to  exercise  extreme  care  in  making  their 
investigation,  and  to  require  the  removal  of  all  parts  necessary 
to  assure  themselves  whether  or  not  the  request  for  extension 
of  time  may  properly  be  granted. 

Alteration  reports  which  are  being  filed,  shox^^ing  reinforce- 
ment of  boilers  which  have  a  factor  of  safety  below  the  stand- 
ard fixed  by  the  order  of  the  Commission,  dated  June  9,  1914, 
indicate  that  diligent  efforts  are  being  made  by  the  carriers 
to  meet  the  requirements  of  that  order,  and  with  a  few 
exceptions,  very  satisfactory  progress  is  being  made.  A  standard 
alteration  report.  Form  19,  containing  carefully  prepared  in- 
structions for  filing  such  reports  in  accordance  with  rule  .S4, 
was  issued  on  March  29,  1915.  The  use  of  this  form  in 
accordance  with  the  instructions  will  simplify  the  reporting 
of  alterations  to  boilers  and  enable  the  carriers  to  avoid  con- 
siderable luinecessary  work  which  some  of  them  have  been 
doing. 

The  act  of  March  4,  1915,  amending  the  locomotive  boiler 
inspection  law  by  extending  its  provisions  to  include  the  entire 
locomotive  and  tender  and  all  their  parts  has  presented  addi- 
tional and  important  problems  and  will  materially  increase  the 
work  of  this  division.  The  preparation  of  rules  fixing  minimum 
limits  for  all  parts  of  locomotives  and  tenders,  so  that  the 
requirements  might  be  definite,  has  been  diligently  pursued  and 
is  progressing  as  rapidly  as  accuracy'  will  permit. 

Very  satisfactory  progress  is  being  made  in  arranging  the 
work  of  the  division  so  that  the  additional  duties  imposed  by 
the  law  may  be  properly  performed.  This  will  probably  make 
it  necessarj-  for  our  inspectors  to  follow  more  closely  the  re- 
quirements of  Section  6  of  the  law,  which  provides  that  their 
"first  duty  shall  be  to  see  that  the  carriers  make  inspections  in 
accordance  with  the  rules  and  regulations  established  or  ap- 
proved by  the  Interstate  Commerce  Commission,  and  that  car- 
riers repair  the  defects  which  such  inspections  disclose,"  before 
the  locomotives  are  again  put  in  service,  and  may  result  in 
eliminating  reports  to  railroad  officials  of  minor  defects  dis- 
covered by  federal  inspectors,  which,  for  the  benefit  of  the  car- 
riers, have  been  directed  to  their  attention ;  therefore,  it  will 
be  necessary  for  each  railroad  company's  inspectors  to  give 
more  careful  attention  to  such  matters,  as  no  change  will  be 
made  in  the  method  of  handling  violations  of  the  law  or  the 
rules. 

No  formal  appeal  from  the  decision  of  inspectors,  as  pro- 
vided in  Section  6  of  the  law,  has  been  filed  during  the  year. 
In  one  instance,  an  ^appeal  was  filed  from  the  findings  of  in- 
spectors in  an  accicRsnt  investigation.  Reinvestigation  by  an 
assistant  chief  inspector,  assisted  by  inspectors  from  other 
districts,  not  only  sustained  the  original  report  but  disclosed 
additional   evidence   in   support  thereof. 
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During  the  jear  2,130  defective  parts  of  locomotives  not 
covered  by  the  boiler  inspection  law,  almost  all  of  which  were 
defective  wheels,  were  reported  to  this  division  by  inspectors 
and  directed  to  the  attention  of  the  railroad  officials  with 
request  that  proper  repairs  be  made  before  the  locomotives  were 
put  in  service.  Such  matters  are  now  covered  by  the  amended 
taw,  and  will  be  handled  in   accordance  therewith. 


HOW  CAN  I  HELP  THE  APPRENTICE?* 

BY  W.\LKER  V.  HINEMAN 
Roundhouse  Foreman,  Chesapeake  &  Ohio,  Russell,  Ky. 

The  first  and  most  important  step  in  helping  the  apprentice  is 
in  proper  selection.  The  old  rule  of  boys  placing  their  applica- 
tions on  tile  and  receiving  positions  when  their  turn  comes,  or 
worse  yet,  the  order  of  giving  the  old  employees'  sons  the  prefer- 
ence, should  be  suspended  at  once.  Many  a  boy  has  undertaken 
to  learn  the  machinist  trade  because  his  father  was  a  machinist 
and  at  the  time  of  entering  his  apprenticeship  did  not  have 
the  slightest  idea  of  the  seriousness  of  the  undertaking.  If  asked 
what  a  machinist  was  he  would  say,  "one  who  runs  a  machine.'" 

The  candidate  should  have  a  good  common  school  education — 
the  best  a  boy  of  sixteen  can  possibly  obtain  to-day.  He  cannot 
have  too  much.  Better  yet,  the  minimum  age  should  be  eighteen 
and  the  qualifications  should  be  a  diploma  from  a  good  high 
school.  I  do  not  think  this  asking  too  much,  for  it  would  cer- 
tainlj'  be  a  great  help  to  the  boy.  He  could  not  enter  a  technical 
school  without  these  qualitications,  so  why  not  raise  the  standard 
for  the  apprenticeship  applicant?  It  would  make  a  great  many 
more  young  mechanics  eligible  for  positions  as  foremen. 

Apprentices  should  be  taken  into  the  service  on  trial  and  this 
rule  should  be  strictly  adhered  to.  It  is  not  fair  to  the  boy  to  be 
allowed  to  spend  four  years  of  his  life  at  a  trade  for  which  he  is 
in  no  waj'  fit.  and  at  which  he  cannot  perfect  himself.  And  it  is 
certainly  an  injustice  to  the  company  to  allow  him  to  complete 
his  apprenticeship,  call  himself  a  journeyman,  receive  a  union 
card  and  demand  the  scale  of  wages  paid  in  his  locality,  when  he 
should  be  "filing  back  ends"  in  a  dentist's  office,  or  making  pills 
in  an  apothecary's  shop. 

Much  has  been  said  concerning  modern  apprenticeship,  or  the 
instruction  of  apprentices  in  trade  schools  by  railroads.  Our 
railway  is  one  of  the  leaders  in  this  work,  but  at  the  small  points 
and  roundhouses  these  advantages  cannot  be  had.  In  such  cases 
it  is  up  to  the  foreman  in  charge  to  help  the  apprentice.  This  can 
best  be  done  by  taking  the  apprentice  when  he  first  enters  the 
service.  Get  acquainted  with  him,  instruct  him  as  to  his  duties 
and  the  obligations  he  is  under  to  the  companj'  by  binding  him- 
self for  a  four-year  apprenticeship,  and  the  obligations  he  is 
under  to  himself  to  make  the  best  he  can  of  himself  while  he  is 
serving  his  apprenticeship.  Impress  upon  his  mind  the  oppor- 
tunities open  to  good  mechanics  and  the  opportunities  open  to 
good  apprentices  that  will  try  for  them.     Win  his  confidence. 

Don't  try  to  make  him  afraid  of  you  and  have  him  calling  you 
the  "old  man,"  or  some  other  disrespectful  epithet  when  your 
back  is  turned.  Give  him  the  best  possible  chance  to  master  the 
trade  your  shop  affords.  Have  confidence  in  the  apprentices  and 
encourage  them  in  their  undertakings  so  they  will  exert  their 
best  efforts.  Study  their  characters  and  dispositions  and  handle 
them  accordingly.  Spur  them  on.  Put  them  up  against  emer- 
gencies to  give  them  confidence  in  themselves. 


On,  FOR  CoMi'RKssoR  CvLiNiiKRS. — Oil  for  air-comprcssor  cyl- 
inders should  have  a  flashpoint  of  550  to  600  deg.  F.,  according 
to  the  air  pressure  and  rapidity  of  compression;  for  .steam  cyl- 
inders operated  with  superheated  steam  upward  of  600  deg.,  ac- 
cording to  the  amount  of  the  superheat.  Saturated  steam  will 
not  disintegrate  oil  of  550-deg.  flashpoint.  For  internal-combus- 
tion engine  cylinders  oil  of  as  low  flashpoint  as  will  do  the  work 
should  1)0  used    (about  450  deg.).— Poiirr. 

"  Enteral  in  the  competition  on  'How  Can  I  Help  the  Apprentice?" 
which   closed    September   1,   lyi.S.  ^* 


PORTABLE  KEROSENE  VAPORIZER 

BY  H.  E.  OPLINGER 
General  Foreman.  Atlantic  Coast  Line,  Brunswick.  Ga. 

By  means  of  the  device  shown  in  the  drawing  kerosene  has 
been  very  successfidly  used  in  heating  tires  and  for  other  heat- 
ing operations  in  the  shop  requiring  a  portable  burner.  The 
equipment  is  moimted  on  an  old  shop  truck  of  the  usual  type, 
and  consists  of  an  old  auxiliary  air  drum  and  a  coke  furnace 
for  vaporizing  the  oil.  both  of  which  are  securely  attached  to 
the  truck  frame. 

The  furnace  is  a  box  12  in.  by  12  in.  by  12  in.,  made  of  li-in. 
boiler  plate,  the  bottom  being  perforated  with  )^-in.  holes.  A 
lift  door  is  placed  on  one  side,  through  which  the  fire  may 
be  removed  when  not  in  use.     Within  the  furnace  is  a  cast-iron 


4/r  Cof^nec  fion 


Oas  Pipe 


Lite  fo  Tire  Ring 
or  Meaning  Noztle 


Vaporizer   for    Burning    Kerosene 

gas  generator  12  in.  long  and  lYz  in.  in  diameter  at  either  end, 
expanding  in  section  toward  the  center  of  the  furnace  at  which 
point  it  has  a  diameter  of  4  in.  Into  the  ends  are  tapped  ^-in. 
pipes,  one  of  which  is  connected  to  the  oil  tank  and  the  other 
to  the  pipe  line  leading  to  the  tire  heating  ring,  or  other  type 
of  burner,  as  the  case  may  be.  A  H-in.  blower  pipe  leads 
from  the  air  line  to  the  bottom  of  the   furnace. 

\\  hen  the  device  is  to  be  placed  in  operation  a  coke  fire  is  built 
in  the  furnace,  and  is  kept  burning  tViroughout  the  period  of 
operation.  This  raises  the  gas  generator  to  a  red  heat,  and 
keeps  it  in  that  condition,  the  kerosene  thus  being  completely' 
vaporized  before  passing  to  the  burner;  the  resixlt  is  a  steady, 
blue  flame.  The  device  may  be  operated  bj-  any  handy  man 
with  perfect  safety,  and  the  cost  of  operation  is  very  low. 


STRAIGHTENING  TRIPLE  VALVE   PISTONS 

BY  J.  A.  JESSON 

It  is  the  general  practice  to  straighten  in  a  lathe  the  stems  of 
triple  valve  pistons  which  have  been  bent,  a  practice  so  ex- 
pensive as  to  often  be  prohibitive.    The  drawing  shows  a  device 


Device  for  Straightening   Triple   Valve   Pistons 


which  has  proven  ver>-  successful  in  reducing  the  cost  of  this 
work,  the  operation  of  which  is  very  simple. 

The  body  of  the  device  A  is  made  from  bar  iron  \y^  in.' 
square,  the  end  being  forged  at  right  angles  to  the  yoke  and 
fitted  with  the  centers  B  and  R.  The  piston  to  be  straightened 
is  placed  between  the  centers  and  secured  by  the  adjustable 
center  B.  At  C  is  shown  a  hollow  screw  threaded  througii  the 
end  of  the  body.  Working  freely  in  this  screw  is  a  brass  pin  D 
with  a  flat  head  on  the  inner  end.  When  the  piston  is  in  place 
it  is  revolved  and  the  screw  C  is  adjusted  until  the  end  of  the 
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pin  D  is  brouglit  in  contact  with  the  nearest  point  on  the  face 
of  the  piston.  The  straightening  is  effected  bj'  lightly  striking 
the  outer  end  of  the  pin,  continuing  to  turn  the  piston  and 
operate  the  screw  C  until  the  head  of  the  pin  touches  the  surface 
of  the  piston  all  around. 

This  device  also  serves  to  hold  the  piston  while  filing  down 
the  ends  of  the  rings  in  fitting  them  to  the  ■cylinder.  The  piston 
is  clamped  tightly  between  the  centers  and  the  ends  of  the  ring 
blocked  up  out  of  the  groove  by  means  of  the  wires  /.  After 
placing  a  file  between  the  ends  of  the  ring,  the  latter  is  closed, 
by  pressure  from  the  spring  clamp  F,  which  is  tightened  by 
means  of  the  bolt  G  and  thumb  nut  H,  thus  pressing  the  ends 
against  the  file. 


QUICK  ADJUSTMENT  PLANER  CLAMPS 

BY  ROBERT  W.  ROGERS 

The  type  of  clamp  usually  provided  for  holding  down  work 
on  the  planer  table  requires  the  use  of  blocking  to  adjust  for 
the  var>'ing  height  of  the  work.  This  is  unnecessary  with  the 
clamp  which  is  shown  in  the  drawing,  as  it  is  adjustable  in 
itself. 

The  device  consists  of  a  hexagonal  block  to  which  is  pinned 


Adjustable  Clamp  for  Planer  Work 


one  end  of  the  forked  clamping  arm.  The  point  of  attachment, 
shown  at  A  in  the  illustration,  is  eccentric  with  the  axis  of  the 
hexagon  and  by  turning  the  latter  this  point  may  be  brought  into 
any  of  the  other  positions  indicated.  Any  one  of  four  different 
heights  thus  may  quickly  be  obtained. 

The  principle  may  be  extended,  as  for  instance,  by  using  an 
octagon  block  instead  of  the  hexagon,  which  will  increase  the 
number  of  steps  in  the  range  of  the  adjustment.  This  clamp 
is  a  European  device,  which  has  proved  of  considerable  value  in 
planer  work. 


SUGGESTIONS    ON    APPRENTICESHIP* 

BY  AN  OLD  APPRENTICE 

In  the  average  railroad  shop  which  has  not  progressed  to  the 
point  of  having  an  apprentice  instructor  the  apprentice  is  such 
in  name  only  He  is  a  wandering  waif  without  a  friend;  there 
is  no  kind  hand  to  guide  him.  If  he  amounts  to  anything  it 
will  be  in  spite  of  his  environment,  not  because  of  it. 

One  apprentice  course  I  have  in  mind  looked  fine  on  paper. 
After  reading  it  over  you  would  have  rubbed  your  hands  to- 
gether with  satisfaction  and  said,  "surely  here  they  are  turning 
out  good  mechanics."  What  was  really  happening?  One  bright 
ambitious  boy  was  kept  for  over  two  months  cutting  off  flue 
thimbles,  a  job  about  which  you  could  learn  everything  in  one 
day. 

Now  the  thing  which  was  lacking  in  that  shop  was  someone  to 

*  Entered  in  the  competition  on  "How  Can  I  Help  the  Apprentice?" 
which  closed  September  1,  1915. 


take  an  interest,  some  one  to  see  that  when  the  course  called 
for  three  months  lathe  work  the  time  was  not  all  spent  in  cut- 
ting off  flue  thimbles,  a  job  for  some  old  man  about  ready  to  be 
retired.  When  this  boy  finally  got  desperate  and  raised  an  ob- 
jection he  was  branded  by  the  foreman  as  "impatient  and  a 
kicker." 

In  another  shop  the  work  was  changed  often  enough,  but  when 
the  man  in  charge  made  the  prescribed  changes  he  considered  his 
duty  ended.  There  was  no  one  who  took  the  time  or  trouble  to 
suggest  to  or  instruct  the  beginner.  What  happens  we  know 
only  too  well — Munsterberg  has  put  it  very  aptly  as  follows : 
"The  apprentice  approaches  the  instruction  in  any  chance  way, 
and  the  beginner  usually  learns  even  the  first  steps  with  an 
attitude  which  is  left  to  accident.  An  immense  waste  of  energy 
and  a  quite  anti-economic  training  in  unfit  movements  is  the 
necessary  result." 

In  every  shop  there  should  be  some  one  big  hearted  and  wise 
enough  to  take  up  the  cause  of  the  apprentice.  Make  the  matter 
personal.  Why  not  you.  Certainly  it  will  do  you  no  harm, 
and  while  it  may  take  up  a  little  of  your  time,  you  will  have  the 
feeling  of  having  done  something  worth  while. 

Are  you,  Mr.  Foreman,  or  Mr.  Master  Mechanic,  deeply  inter- 
ested in  the  careers  of  the  young  "mechanics-to-be"  for  whom 
j'ou  are  responsible?  Are  you  interested  to  the  point  that  you 
know  them  by  name,  have  their  confidence,  and  have  at  the  end 
of  their  course  a  well  defined  idea  of  what  class  of  work  each 
one  is  best  fitted?  If  you  do  not  measure  up  to  this  standard 
your  whole  organization  will  ultimately  suffer,  and  you  are  miss- 
ing an  opportunity  to  broaden  your  view  point  and  sympathies, 
which  is  distinctly  your  own  personal  loss  as  well  as  the  luss 
of  the  apprentices. 


SPECIAL  TOOL  HOLDER  FOR  BROKEN  DRILLS 

BY  W.  C.  STEPHENSON 
Assistant  Machine  Foreman,  Atlantic  Coast  Line,  Rocliy  Mont,  N.  C. 

A  special  tool  holder  is  in  use  at  this  point  by  means  of 
which  drills  broken  two  or  three  inches  from  the  cutting  end, 
and  all  types  of  broken  drill  shanks  may  be  used  as  cutting 
tools  for  turning,  facing,  threading  or  finishing  operations.  The 
essential  features  of  the  device  are  clearly  shown  in  the  drawing. 
The  body  of  the  holder  is  drilled  as  clearly  shown  in  the 
longitudinal  section,  the  opening  at  the  end  of  the  tool  being 


g  5ecfionA-B- 

Holder    Using    Broken    Drills    for    Cutting    Tools 

enlarged  to  receive  an  adjustable  clamp  block.  The  clamp  has 
two  divergent  gripping  surfaces,  the  angles  of  which  cause  the 
clamp  to  securely  wedge  the  tool  into  position  laterally,  the 
clamp  being  tightened  by  means  of  the  socket  set-screw.  The 
clamp  block  is  retained  in  the  holder  by  a  small  screw  extending 
into  a  hole  near  its  inner  end.  This  screw  is  threaded  in  the 
holder  but  not  in  the  block. 


i 
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LARGE  PNEUMATIC  RIVETER 

Two  riveters,  which  are  believed  to  ije  the  largest  pneumatic 
riveters  ever  constructed,  have  recently  been  built  by  the  Hanna 
Engineering  Works,  Chicago.  The  machines  have  a  reach  of 
21  ft.  and  are  capable  of  exerting  a  pressure  of  100  tons  on 
the  rivet  dies  at  100  lb.  air  pressure.  The  machines  weigh  40 
tons  each,  and  an  idea  of  the  size  and  type  of  construction  may 
be  obtained  from  the  accompanying  photograph. 

Until  the  development  of  the  Hanna  combined  toggle  and 
lever  system  for  transmitting  the  pressure  from  the  air  cylinders 


High    Capacity    Pneumatic    Riveter 

to  the  rivet  dies,  steam  tight  riveting  for  high  pressure  re- 
quirements was  done  almost  wholly  by  hydro-pneumatic  or 
hydraulic  machines.  The  hydro-pneumatic  principle  has  had  a 
comparatively  limited  use  on  account  of  the  difficulty  in  main- 
tenance, due  to  the  excessive  pressure  set  up  in  the  intensify- 
ing chamber.  The  straight  hydraulic  riveters  have,  therefore, 
received  the  widest  application.  The  Hanna  type  pneumatic 
riveter  is  fitted  with  a  toggle  system  designed  to  give  a  large 
opening  of  the  dies,  the  pressure  gradually  increasing  as  the 
toggle  movement  closes  until  the  desired  maximum  is  reached. 
A  simple  lever  movement  then  operates  through  the  remainder 
of  the  stroke  under  approximately  uniform  maximum  pressure, 
the  movement  of  the  die  during  this  part  of  the  stroke  being 
great  enough  to  remove  all  uncertainty  as  to  the  pressure  applied 
to  the  rivet.  When  the  machine  is  once  adjusted  for  a  certain 
length  of  rivet  and  thickness  of  plate,  this  movement  is  of 
sufficient    extent    so    that    no    further    adjustment    for    ordinary 


variations    in   length    of    rivets,    size  of   holes   or   thickness   of 
plates  need  be  made. 

The  riveter  shown  in  the  illustration  is  provided  with  a 
cylinder  having  a  piston  stroke  of  22  in.,  with  a  die  travel  of 
5J4  in.  As  in  the  smaller  machines,  the  toggle  action  operates 
during  the  first  half  of  the  piston  stroke  with  an  approximate 
die  travel  of  4^i  in.  At  this  point  the  maximum  pressure  is 
reached  and  the  mechanism  automatically  changes  to  a  simple 
lever  action  without  a  critical  point  in  the  pressure  curve.  The 
remaining  11  in.  of  piston  travel  effects  the  last  one  inch  of  die 
travel  at  imiform  maximum  pressure.  By  the  use  of  a  simple 
pressure  regulating  valve  in  the  air  supply  line,  the  cylinder  air 
pressure  may  be  quicklj'  changed  to  produce  any  desired  pressure 
on  the  rivet  dies  within  the  rated  tonnage  of  the  machine. 


BIPOLAR  OXYGEN  AND  HYDROGEN 
GENERATOR 

An  apparatus  for  the  manufacture  of  oxygen  and  hydrogen  by 
the  electrolytic  process  has  recently  been  brought  out  by  the  Inter- 
national Oxygen  Company,  New  York.  This  is  a  bipolar  device 
and  is  entirely  different  in  construction  and  operation  from  the 
unit  type  generator  built  by  the  same  company'. 

The  bipolar  generator  consists  of  a  series  of  metallic  plates 
clamped  together  in  a  heavy  frame,  electricallv  insulated  from 


Bipolar    Continuous    Oxygen    and     Hydrogen    Generator 

one  another,  and  separated  by  diaphragms  of  porous  fabric.  Each 
pair  of  these  plates  forms  a  closed  cell,  divided  by  the  dia- 
phragm. These  cells  are  filled  with  the  electrolyte— caustic  pot- 
ash or  soda— which  acts  as  a  conductor,  the  plates  acting  as 
the  electrodes.  An  electric  current  admitted  at  one  end  plate 
passes  through  the  plates  and  the  solution  to  the  other  end 
plate.  In  its  passage  it  decomposes  the  water  in  the  solution 
into  the  two  gases,  oxygen  and  hydrogen,  which  are  released  on 
opposite  sides  of  each  plate  and  emerge  upward  into  the  gas 
offtakes.  The  mingling  of  the  oxygen  and  hydrogen  in  each 
cell  or  compartment  is  prevented  by  the  diaphragm  which,  while 
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permitting  the  passage  of  the  fluid,  resists  the  passage  of  the 
gases.  As  the  gases  are  released  and  withdrawn,  the  sohition 
is  automatically  replenished  from  a  supply  tank.  The  operation 
is  continuous  so  long  as  current  and  electrolyte  are  supplied. 

In  the  smaller  machines  the  electrodes  are  carried  on  two 
steel  rods  supported  on  two  heavy  end-pieces  or  pedestals  of 
cast  iron.  In  the  larger  generator  the  side  rods  are  replaced 
by  steel  bars.  The  construction  is  one  of  extreme  rigidity, 
absolutely  proof  against  any  distortion  and  consequent  disar- 
rangement of  electrodes,  with  resultant  leakage.  Only  the  two 
end  supports  are  necessary,  no  middle  support  being  used. 

The  electrodes  are  of  a  special  patented  design,  the  anode  side 
being  heavily  nickeled,  while  the  cathode  side  is  of  commercially 
pure  iron.  The  surfaces  of  the  electrodes  are  corrugated,  and 
the  corrugations  are  broken  by  a  large  number  of  depressions, 
to  facilitate  the  flow  of  electrolyte  into  the  cell  and  the  release 
of  the  gases  from  it.  .At  top  and  bottom  of  each  electrode  are 
two  circular  openings  communicating  by  cored  channels  with 
opposite  sides  of  the  plate.  Those  at  the  bottom  are  for  the 
water  intake,  and  those  at  the  top  are  for  the  gas  offtake.  It 
will  be  seen  that  each  half  of  each  cell  has  its  own  independent 
water  intake  and  gas  outlet,  so  that  there  can  be  no  possibility 
of  the  two  gases  mingling  through  these  channels. 

The  diaphragms  are  of  especially  prepared  asbestos  fabric  of  a 
thickness  and  texture  carefuly  worked  out  by  long  experiment. 


One   of  the   Electrodes   with    Its    Diaphragm 

All  around  the  edge  of  this  fabric  is  moulded  a  packing  rim  of 
pure  rui)ber,  which  rests  in  a  recessed  grooxe  on  tlie  face  of 
the  electrode. 

The  electrodes  are  insulated  from  the  side  liars  of  the  frames 
by  porcelain  insulators  restiny  on  a  wooden  bar  in  the  large 
machine  and  on  fibre  in  tiic  small  machine.  Tiiey  are  insulated 
from  one  another  by  the  rubber  packing  rim  surrounding 
the  diaphragm  and  by  nipples  of  pure  rubber  inserted  in  the 
water  intake  and  gas  offtake  openings.  When  the  device  is 
assembled  these  nipples  provide  an  insulating  tube  between 
the  water  intakes  and  gas  offtakes. 

To  guard  against  grounding  the  apparatus  through  the  small 
percentage  of  electrolyte  which  the  gas  carries  with  it  from  the 
cells,  there  is  provided  in  the  gas  offtake  system  insulating  pipe 
sections,  each  ct>)«sisting  of  two  sections  of  heavy  glass  tube 
clamped  between  inon  flanges  and  so  devised  as  to  intercept  and 
drain  off  through  ah  insulating  connection  the  moisture  entrained 


in  the  gases.     The  gases  leave  these  insulators  substantially  dry 
and  free  from  electrolyte. 

.A  number  of  features  contribute  toward  a  high  electrical  effi- 
ciency with  this  generator.  The  use  of  the  patented  nickel 
anode  and  iron  cathode  has  been  found  to  materially  facilitate 
the  electrolysis.  The  design  of  the  generator  is  such  as  to  re- 
tain within  the  apparatus  most  of  the  heat  produced  as  a  result 
of  the  ohmic  resistance.  This  keeps  the  electrolyte  and  the  elec- 
trodes at  a  comparatively  high  temperature,  which  adds  to  the 
efficiency  of  the  electrolytic  process.  Furthermore,  the  solution 
of  caustic  potash  has  been  found  by  experiment  to  utilize  the 
current  to  best  advantage. 

The  generator  is  tilled,  on  starting  the  apparatus,  with  a  solu- 
tion of  the  electrolyte.  As  decomposition  proceeds,  water  must 
be  supplied  to  maintain  the  right  level  and  the  right  density.  On 
the  front  of  the  generator  are  two  tanks  or  domes  with  glass 
water-level  indicators  which  carry  the  solution.  Pipes  descend 
from  these  tanks  to  a  water-feed  manifold,  which  branches  into 
two  pipes  connecting  independently  to  the  two  water  intakes 
to  the  cells  and  also  into  the  two  risers  leading  to  two  independ- 
ent gas  domes  above.  Into  these  domes  the  oxygen  and  hydro- 
gen are  separately  discharged  as  generated,  the  gas  offtakes 
opening  through  an  inverted  U  below  the  fluid  level.  Next  to 
these  domes  is  a  feed-water  tank  discharging  distilled  water 
through  a  float-controlled  valve,  as  needed,  to  the  solution  tanks 
on  the  front  of  the  generator. 

This  water-feed  device  creates  an  absolute  balance  of  pressure 
throughout  the  generator.  This  eliminates  circulation  through 
the  diaphragtois  due  to  unequal  pressures  on  their  two  sides,  re- 
moving any  tJJndency  to  cause  a  mingling  of  gases  through  the 
diaphragm  ana  relieving  the  diaphragm  material  from  all  me- 
chanical stresses.  The  water- feed  is  absolutely  proportioned  to, 
and  under  the  qontrol  of,  the  rate  of  gas  generation. 

This  balanced  pressure  in  both  gas  offtakes,  due  to  the  method 
of  gas  discharge,  forbids  any  mixture  of  the  gases  and  contrib- 
utes to  the  balancing  of  pressures  on  the  diaphragms. 

The  gases,  escaping  from  the  gas  offtakes,  rise  through  the 
fluid  in  the  gas  domes  and  pass  out  through  discharge  pipes 
at  the  top  of  the  domes,  thence  downward  to  purgers  on  either 
side.  These  purgers  are  closed  boxes  of  cast-iron  filled  with 
water  to  a  certain  level.  The  gases  escape  below  the  sur- 
face of  the  water,  pass  upward  through  it,  and  emerge  thence 
through  the  supply  lines  to  the  gas  holders.  These  purgers  serve 
to  catch  any  entrained  fluid  in  the  gas,  cool  the  gas  and  act  as 
a  check  to  protect  the  pressure  system  of  the  generator  from 
any  undue  pressure  in  the  gas-holders. 

A  signal  whistle  is  provided,  which  gives  notice  when  the 
level  of  the  solution  in  the  generator  falls  below  the  prescribed 
limit.  Sight-feed  indicators  on  the  solution  tank  and  gas  domes 
show  the  fluid  levels  and  reveal  the  generation  of  the  gases. 
Gage  glasses  connecting  with  the  electrodes  at  intervals  along 
the  generator  indicate  the  level  of  the  electrolyte  in  the  body 
of  the  apparatus. 

Drain  valves  are  provided  to  permit  the  emptying  of  the  gen- 
erator when  required.  These  are  of  the  lever  operated  gate 
type,  designed  to  obviate  any  leakage  or  wear  due  to  the  pres- 
ence of  solid  matter  in  the  fluid. 


Corrosive  Effkct  of  Acetylene. — With  the  increasing  use  of 
acetylene  gas  the  risks  of  its  corrosive  effect  on  pipes  and  metal 
containers  should  be  better  known.  Tests  have  shown  that 
moist  acetylene,  as  generated,  attacked  zinc,  lead,  brass  and  nickel 
to  a  slight  extent ;  iron  was  affected  six  to  seven  times  as  much ; 
but  copper  suffered  more  than  any  other  metal  tested.  Copper 
was  quickly  changed  into  a  soft,  porous  black  mass.  Tin, 
aluminum,  bronze,  german  silver  and  solder  were  practically 
unaffected.  Thus  it  would  appear  that  copper  and  brass  or  other 
copper  alloys  should  not  be  used  as  piping  for  acetylene-gas  sup- 
plies, and  that  iron  should  be  well  tinned  rather  than  galvanized 
or  nickel  plated. — American  Machinist. 
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MURRAY  KEYOKE 

A  new  design  of  hinged  coupler  yoke  has  recently  been  placed 
on  the  market  by  the  Keyoke  Railway  Equipment  Company, 
Chicago.  It  differs  from  the  hinged  coupler  yoke  previously 
made  by  that  company  in  that  it  has  a  pinless  interlocking  hinge 
instead  of  the  pin  hinge.     Its  construction  is  clearly  shown   in 


Fig.    1 — Murray    Keyoke 

the  illustrations.  Fig.  1  shows  the  yoke  in  the  closed  position ; 
Fig.  2  in  the  open  position  and  Fig.  3  shows  the  yoke  designed 
for  use  with  a  tandem  spring  gear.  The  yoke  can  be  adapted 
for  use  with  any  design  of  draft  gear.     It  is  made  of  two  open 


Fig.    2— Keyoke    Open 

hearth    thoroughly   annealed    steel    castings,    joined   together   at 
one  end  by  the  pinless  interlocking  hinge  and  at  the  other  end 
by  a  standard  \%  in.  by  5  in.  coupler  key. 
The  coupler  end  of  the  yoke  is  designed  to  fit  accurately  over 
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Fig.   3— Murray    Keyoke  for  Tandem   Spring   Gear 

tlie  lugs  on  the  end  of  the  coupler,  the  pulling  strains  being 
taken  on  these  lugs  instead  of  on  the  coupler  key,  the  latter 
servmg  principally  to  lock  the  yoke  to  the  coupler.  This  feature 
>s  of  special  advantage  in  that  the  wings  of  the  yoke  will  be 
subjected  to  but  little  stress,  with  the  result  that  the  key  slots 


will  not  wear  as  readily  and  become  elongated.  This  eliminates 
the  lost  motion  and  prevents  the  opportunity  of  failure  at  this 
point.  This  design  brings  the  load  directly  to  the  upper  and 
lower  members  of  the  yoke.  Destruction  tests  have  shown  that 
a  yoke  of  this  type  having  a  cross  section  of  1  in.  bj-  5  in.  will 
fail  at  a  load  of  474,000  lb.  in  these  members,  while  wrought  iron 
yokes  made  of  1^4  '"■  hy  5  in.  material  and  riveted  to  the  coupler 
failed  at  a  load  of  245.000  lb.,  due  to  the  shearing  of  the  rivets. 
The  gibs  of  this  latter  type  of  yoke,  which  are  simply  bent  in 
to  engage  the  lugs  on  the  end  of  the  coupler,  break  off  at  234,000 
lb.  With  the  key  connection  and  the  hinged  end  it  is  possible 
to  replace  the  coupler  with  but  little  trouble,  no  riveting  or  other 
blacksmith  work  being  required. 


VERTICAL  MILLING  MACHINE 

The  illustration  shows  a  redesign  of  the  extra  heavy  vertical 
milling  machine  built  by  the  Newton  Machine  Tool  Works,  Inc., 
Philadelphia,  Pa.  These  machines  have  met  with  favor  on  ac- 
count of  the  unusual  flexibility  of  control,  which  permits  a  range 
of  service  from  the  successful  use  of  end  mills  as  small  as  ^  in. 
in  diameter,  where  the  machines  are  used  as  die  sinkers,  to  the 
heaviest  of  locomotive  milling.    ;; .'  > 

The  design  is  especially  adapted  to  alternating  current  motor 
drive,  as.  through  the  speed  box  gearing,  changes  are  obtained 
without  removal  of  gears.  One  of  the  essential  features  is  the 
counterweighted   spindle  saddle  with   power  vertical   feeds   and 


Redesigned     Newton    Vertical     Miller 

fast  power  movement.  The  circular,  in  and  out  and  cross-table 
motions  are  provided  with  reversing  fast  power  traverse.  These 
motions  also  have  reversing  power  feeds  and  hand  adjustments, 
all  controlled  from  a  localized  position.  The  diameter  of  the 
circular  table  over  the  slots  is  42  in.  It  has  a  cross  feed  of  30  in. 
and  an  in  and  out  feed  of  20  in.  The  spindle  has  a  range  of 
speeds  from  8' S  to  232  revolutions  per  minute. 
The  table  is  of  the  center  clamp  construction  and  is  surrounded 
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pfninttiiii;  tliL  passa.ct!'  of  tlic  llui<l.  rr>i-t^  tin  ii;i->aur  i>\  tlir 
gJtses.  A*-  till-  ua-o  art-  rflfasc<l  ami  u  itli<lra\\n.  tlu-  solution 
is  automatically  ri.]iK'ni>lu(l  from  a  >iii>I*)>  tank.  llu-  opiration 
i^  rMntimii>ii>   »>   luiiu   a^  iiimnt  an<l   cltitr<i1> tf  art-   >.iiiiitlicil. 

Ill  llic-  Miialkr  niarliiiU"*  the  I'ltrtitKJfs  arc  larrittl  <>ii  tun 
steel  .rbdsstjpportvil  on  two  licuvy  cii(l-pi«.r«.s  or  ii(tKstal>  ot 
ra'-t  iron;  In  the  lariicr  s:enorator  tlu-  si<lo  r<^«K  an-  r«i>lai<<i 
hy  stei'I  liar«-.  IIU'  coiistruition  i-;  <>ni-  '•!  ixlnini'  rii:i(lit>. 
al«-oIut<.l>  prtHit'  auaiti^t  an>  lii^toitioii  ami  ron-n|niiU  <ii^ar- 
lan-^i  iiuiit  III"  1  liiiriiilr*.  with  n-^iiltanl  Irakai:*-.  (  )nl\  the  two 
ftnl  support  >>  art"  fivtessarv .  no  tnriMlr  ~iiii)><iit  I'lin^  ii-tii. 

The  flcitrodf".  art-  of  a  special  jiatrntr<|  (jr^iun.  the  anoiK  >i(K- 
Itin.:  hiavily  niikilvl.  while  the  cathode  >i(le  i<  <•!  eomnieniallv 
jmri'  iron.  The  suriaoe*  oi  the  fKetrixles  arc  lOrniuated.  .in<l 
tile  r«>rrui;ali«>n>  are  hroken  hy  a.laruc  nunilK-r  m'  (hpri»sion». 
to  laeilitate  the  flow  of  electrolyte  into  the  cell  ami  the  release 
ol  tin  ,v;a-«--  from  it  .\t  lop  and  hottom  ol  lach  cKitro«K'  arc 
two  circular  oj>eninu>  conimiinicatin.;  hy  cored  channel-  with 
oppi»he  >itle»  of  the  plate.  Those  at  the  hottoiii  are  i^r  the 
water  intake,  and  tho>e  at  the  toj)  arc  for  the  L:a-  «>iftake.  It 
will  he  -ecu  that  each  hall  ol  each  cell  ha>  it-  i>wii  itnlei»ejident 
water  iiHake  and  ua>  oiitkt,  -o  that  tlure  can  he  no  p«>>.-iliilit\ 
o|'  the  two  j»ases  miniilin.;  throiiuh  these  channel- 

The  diaphramiis  are  of  e-pcciall>  prepared  ashestos  I'ahric  oi  a 
thickne--  and  Ic.vtur^  careliily   worked  out  hy  loiiu  cviieriniciit 


One   of    the    Electrodes    with    Its    Diaphrngni 

\U  around  tire  ed..*  ..i  tl|i-  iVhric; is  mouMcd  a  packim^  rim  of 
l>iire  ruhlur.  wliicji  rests  "itr  ri  tfcesvcd  .:rcM)\e  on  tin  lace  oi 
tfiediftntde.  " '    . 

The  ehctro<|,cs  are  insulated  I roin  ilie  -ide  har-  ot  the  irames 
l.\  porcelain  ■  in-u1ator-  re-;iuu  on  a  wooden  har  in  the  lar^e 
machine  ami  on  tihtx-  in  the  -mall  machine.  Tlie\  aii'  iti-ulated 
from  •■f»m'.' another  Ky.jhO'  niiil't  r  i>ackiiii:  rim  -tirroinidin.: 
liie  iliaphraiim  and  hy  nijifdt-  of  jHire  riihher  in-eited  in  the 
wali-r  iiitake  and  '-a-  offtake  opeuin.;*.  When  the  device  i- 
a--einhled  the-c  nipi»le-  provide-  an  in-ulatiii;-:  tiihe  hetweeii 
the.  vater  intakes  and  .::a«.  oft  take-.  -■:.■' 

'!>»  .uitartl,  ayaiiist  i;roiindiifu:  the  a]>iiaraHi-  t1iroUL:Ii  the  -mall 
j)fTcciitav;f  of  electrolyte  \\  liich  the  -jas  carrit  -  with  it  irom  tin- 
cell-,  there  is  pnuideil  iir  the  uli-  otJtake  -y-t»-m  in-nlatitiL:  pijte 
section-.  eu.v'V>coJi>istinir  of  two  section^  ot  luav\  tilass  tuhe 
claniped  Ik-tvvvi'ij-  iron  llati^ie-  aitd  so  <h  \  i-<  d  a-  to  iiuiiceiit  and 
.drain  ^>tT  ihrotv^li  an  iiiMiIatin-.-  C' •ntu-ctioii  tlu    moi«iuri-  eiuiaincd 


in  the  ua-es.     The  i:a-cs  lea\e  the-c  insulators  suh.-Ntaiitially  dry    .,■ 
and    free    from   i  itctrolx  te.  ^  .  ■       ■■  ■' "    ■"..'.-.''. 

\   numi)cr  of   features  coiitrihute  toward  a  liiph  electrical  cflfi- ',  .. 
cieiic\     with    thi-    litiierator.       The    Use    i>f    the    ]tatcntcd    nickel  •'.. 
anode   and    iron   cathode  ha-   heeii    found    to   materially    facilitate.-: 
the  electrolv -i-.     Thc'desii^n  of  the  "..lencrator  is  such  a-  to  re-.  ■  _- 
tain   within  the  apparatus  most  of  the  heat  produced  as  a  result  '•  • 
of  tlu-  olimic  rt-istance.     This  knp-  the  electrolyte  and  the  elec-   ;  .' 
trode-  at  a  comparalivel.\    liij:h  lem]icrattire.   which  adds  to  the 
cllicieiicy  of  tin    electrolytic  process,     h'tirthermore.  the  solution 
<>{   cau-tic   iiota-h    lia-   hein    found    li>    e\)n.rimeiit    to   utili/e   the  ;  ■ 
current  to  hest  advantaiie. 

The  mnerator  i-  tilled,  on  startiiiii  the  apparatu-.  with  a  -i>lu-  -  '. 
tioii  <pf  tlu-  electrolyte.      As  decomposition  proceeds,  water  must    i.'- 
he  -iii>phed  to  maintain  the  riuht  hk  cl  and  the  riuht  deii-itx.     (  )n    -'  . 
the    front  of   the   generator  arc  two  tanks  or  dome-   with   i:lass 
water  level   indicators   which   carry  the   solution.      I'ipcs  descend     .: 
from  these  tank-  to  a  water-feed  mam't'oM.  which   hraiuhc-  into    ■ - 
two    pipi-    counectiim    indeiteiidently    to    the    twai    wati-r    intakes  ."  ... 
to  the  cells  and  also  into  tlu-  two  ri-ers  leadin;^  to  two  in<lepciul- .\.,. 
cut  '^las  domes  aho\  c.     Into  tlu-e  iloines  the  oxyi.;en  and   livdro-     ' 
vm    are    -cparatel\     discharged    as    uenerated,    the    ua-    ot'ttakes-. 
oi>(-nitiL;   throu.uli   an    iimrtcd    l     helow    the   tluiil   le\el.      .\e\t   to  ..-■ 
these    <lome-    i-    a     feed-water    tank    ilischaruiiiu    di-tilied    water- 
through  a  tloat-controlled  valve,  a-  needed,  to  the  -ohitiou  tanks  ' 
on   the   front  of  the  i:enerator.  ,' 

Tlii-  water- feed  ilcxici-  cri-ati--  an  ah-ohite  halancc  ot  pre-siire  . 
tiirouiihout  the  '.generator.  This  eliminates  circulation  throui;h  , 
the  diaphramn-  due  to  unequal  iire-siire-  ou  their  two  -id*--,  re-  . 
nioxim;  an\  teiideiicv  to  caii-e  a  min-cliiiL;  oi  -.^a-e-  throiiLih  the 
diaphragm  and  relieving:  the  diaphraj.;m  material  from  ;dl  me-  •'• 
cli;mic:il  stresses.  The  water- feed,  is  ahsoltitely  proiiortioned  to.  ' 
and  iiiuler  the  contnd  oi,  the  rate  of  uas  i;encration.  • 

This  halamed  j)re-sure  in  hf)th  uas  oflftaki-.  <lue  to  tin    method 
of  va-  discharL;e,   forIii<l-  any  mixture  of  llu-  u:i-es  and  coiitrih-    :.'- 
tite-  to  the  halaiicinu  of  pre-sure-  oil  the  diaphra-_;m-.   .  .,    '  !.'.\'':  \:.-[ 

The  '..la-i  -  e-caiiin*.,'  from  the  Lia-  offtake-.  ri-«-  thfouiih  the  ■'. 
Ihiid  in  the  L;a-  domes  anil  fia--  out  throu-h  discharge  pipes.. 
at  tlu-  top  of  tlu  doiiu  s.  thenct-  downward  to  purser-  on  cither- •;• 
siile.  The-c  pur'.^cr-  ar«-  closed  l>o\<s  ot  cast-iron  tille<l  with.- 
water  to  a  certaiti  level  Tlu  L;ascs  c-cajie  hilow  the  sur-  :  ■ 
face  of  tlu-  water,  i)ass  upward  throif.^h_it,  an<l  emerge  tlunce . 
throU'.^h  the  -iipplv  litu-s  to  tlu-  va-  holdcr,s.  These  puruers  serve  Vt. 
to  latcli  an_\  i-ntraincd  fluid  in  the  i^as,  cool  the  uas  and  ;ict  .is  .; - 
a  check  to  proteit  lli<-  jiressurc  -\-tem  of  the  :.;cnerator  I  rotn  . /- 
an\    miilue  prcs-urc  in  the  :^as-liolder».  ■-* 

A    -iunal    whi-tle    i-    pro\ide<l.    which    Liives    notice    when    the   ._ 
I(\  el  of  the   -olntioii   iii  the  i;ener.itor    fall-  helow    liie  ))re-crihed  ;  ., 
limit.     .*sij:ht-leed   indie. itor-  i>n  the  -olution  tank  and  jas  domes  -.- 
show    the   fhiitl    le\el-    and    re\eal    the    i:eneration    of    the    -.^ascs.    .' 
•  la^'c    i.:las-e-    coniuctiiiu:    with    the   clectro<le>-    at    interval-    alouj.;     , 
the   generator    iiidic.iti-   the   level   of   the   ehctrolvie    in    the   hody   .i 
of    the   apparatu-.  •/   -  -'    ••  .'.^ -.1-,  J-    ,"  ■.;   '     ......r-..' 

I  )rain   valves  are  i>rov  ided  to  )iermit   the' emptViilu  of  the  een- 
erator    when    rei|uired.      These    are    ol    the    Icvir    opt-rate<l    -^ate     .^ 
ivi.e.  de-i.:iud   to  ol.viate  any  leakage  or  wear  due  to   the  jires-.-."': 
<-nce  of  -oliil  matter  in  the  ihiid.  "•  -  ,.:i--   J     ■„-  ... 


<  oKKosivi     |-JH  (  I   OK  Au  iM.i  M   -    \\  ill)   tlic'   increasin;:   use  of 
acetv  leiu-  ^as  tlu-  ri-k-  of  its  eorro-ive  efTect  on  j)ipes  and  metal 
containers    shoiihl    In     hetter    known.      Tests    have    shown    that 
moist  acetylene,  as  uiciuraled,  attacked  zinc,  lea<l.  hrass  and  nickel 
to  a  slight  exti-nt  ,-  iron  was  affected  six.  to  sevi  n  times  as  much;- 
hut  Copper   siitTere<l   more  than   aiiv    other  metal   te-ted.     topper r 
was    fpiickly    changed    itito    a    soft,    porous    hiack    mass.      Tin,  . 
aluminum,    hronzc.    ijerman    silver    and    solder    were    practically, 
unatTected.     Thus  it  \\onld  appear  that  copiter  and  hrass  or  other 
copjier  alloys  should  not  he  used  as  pipine  for  acetylene-pas  sup- 
plies, and  that  iron  sliouhl  he  well  tinned  rather  than  J;alvanized 
or  nicktl   plated. — Amrriniit   Mtirliinist.  .,       ^     ■ 
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MURRAY  REVOKE 


■>'  -A  lu-u  ilc^is^n  "I  liiiiytM]  ci>u])ltT  >■>!<(.•  lia>  ri-i\iitl\'  luin  ])lari'<l 
ill!  till-  iiiarkit  l»\  tlic  Kt'Vok^'  Railway  l{<|uipiiniii  (,'<ini])an\. 
I'liica'-ii'.  It  <lirtir>  fntin  tiu-  liiiiiiid  foupliT  yuki'  pri-vi<ni>ly 
tnadf  l>\  tliat  cniniiaiiy  in  that  it  lia>  a  piiiks-  iiitirluckinji  hiiiffe 
iii^ttail    Ml    tlu>  pin    liiiiyo.      Its   rini-trtiriion    i^   ckarl_\-   -Imwii    in 


Fig.    1 — Murray    Keyoke     ''■■■-.;■ 

tlu-  illu>irati.iii-«.  Fi>».  1  s1io\fs  tile  yoke  fn  the  cinseci  position  : 
I-'ii:.  2  in  the  open  po>ition  and  !'i«.  3  sliows  the  yoke  de-i.Lined 
liT  n>-e  witli  a  tantteni  sjirini;  year.  The  \i.ke  can  he  a(kii)le<l 
tor  ijse   with   an\    ile-ii.;!!   ol'  (h-al't    '-;ear.      it    i-   made  of   two  open 


'''..  f  . '.  Fig.    2 — Keyoke    Open 

■:•■■',  lieari!!  ilu.rouyldy  annoafed-  steer  ca^tiii  jfs/ 'joined  to-itlur  .a 
•  ■••.;;.-.i;>ne  end  r.y  the  pintevs  intirhH-kiny  hin-r  and  at  the  other  end 
J'-V/hy.  a  standard  I's  in,  l)\  Tin.  innplcr  kev/ . 

•••.•:.'  ',-.    ?^"'  ^'''iiI'H'"  <iid  of  the  \..ke  i-  lU  ^iyned  to  i'lt  aeetnatele  o\  ir 


Fig.   3— IVIurray    Keyoke   for    T.indem    Spring    Gear 

;-lhe.dni;>  on  tlW^H^id-fof  :ihe  eoiipl.r.  th.j  pnllint;  Mrain-  htiny 
'taken  .,n  the^e  hiii-  ffiMead  ..!  ,.„  the  <onpK-r  k.  v.  the  hitter 
..stTvini;  prineipall)  to.  lock  I  lie  xoke  to  the:eoiipKr.  riii.  |\atnre 
;  if<;.V«f '>peeial  a.rvantaue  in  that  the  u  ini-k  oi  ihv  vok<-  uill  he 
^'snhjiHned   to  I,„t    llrtK    stre^.,   with   th..  reMdt   that   tin-  k.v  ^oi<' 


will  not  wtar  a-  readily  an<l  liecoim-  eloni:at«<l.  Thi^  eliminates 
the  hot  motion  and  i)revent>  the  ojtportnnity  of  failure  at  this 
l)oiiit.  rhi;>  de^iiin  hrin^s  the  loail  direcilx  to  tin.  upper  ^nd 
lower  niemher>  of  the  yoke.  DeMruciioir  test>  have  shown  that 
a  \oke  of  thi-  tyi»e  liaxinu  a  cross  section  of  1  in.  hy  .^  in.  »\ill 
fail  at  a  loa<l  of  474.(MHI  Ih.  in  these  meinhers.  while  wTonnht  rnrn 
yokes  made  of  1'  j  in.  hy  .-i  in.  material  and  rivete<l  to  the  coupler 
failed  at  a  load  of  i4.^.(MKI  Ih..  rim-  to  the  shcarini:  of  the  rivctSJ. 
rile  j^ihs  of  this  latter  type  of  yoke,  which  are  simidv  Ikih  in 
to  ei.!.;a!.;e  the  lu.ii>  on  the  end  of  the  coupler,  hreak  olY  at  J.^4.<HX) 
Ih.  W  illi  the  ke^-  connection  and  the  hinged  end  it  is  i>ossjhIe^ 
to  replace  the  ctttipler  with  hut  little  trouMe.  no  riveting  or  other 
lilacksiiiitli    Work    Ipiintr   reninred.  •.■-     ••;■'--       .•■ 


VERTICAL  MILLINC;   MACHINE 

1  he  illn>tration  -"hows  a  reiUsi-n  cif  iflie  extra  htavy  veftic«j 
miliin-.^  tnachine  hnilt  hy  tlie  Newton  Machine  Tool  \\  ork«-.  Inc.* 
riiiladelphia.  I'a.  These  machine^  Iiavi'  nut  with  I'avor  on  ac- 
count of  the  nnnsual  Ile\ihilil\  of  control,  which  permit*  a  ranue 
oi  Service  1  roni  the  >ncc«-s-niJ  n^i-  ot  i-nd  milK  a*  ^niall  a<-  '4  in. 
in  <liameter.  where  the  machines  are  used  a*  <liv   sinker*,  to  the 

iieaviest  of- loconioti\  I' milling.'     .    , 

'      *■ 
The  <le?5i.i;n   is  especiallx    adapted   to  allernatini;   current   mo<or 

dii\i-.    as.   throiiuh    the    spee<l    1><>\    -^earini;.   chan;;es    are  ohtained 

without   removal  of  uears.     (hie  of  thv  essential   features  i>  the 

coitnterueiuhted    spiiidU-    s;„l<lJc'    with    p<»\\er   vertical    feeds    and 


Redesigned     Newton     Veitic.il     Miller 

tasl  power  niox.iniTU.  The  ciivnlar.:  Jh  uikI  out  an<l  cro>s-taMe 
motions  are  ].ro\  ide.l  witli  reversing  fast  |K-nVer  traverse,  l^iese 
motions  ;,lso  have  r»  \  ersinu  power  feeds  and  hand  adjustments, 
art  com  rolled  from  a  loeaU/id  position.  Thv  dianjeteV  of  xhy 
circular  tahU-  ,„,r  il,e  slots  i.  4J  in.  It  l!a>  »  cross  livd  of  M*  itC 
and  an  in  and  onl  feed  of  Jtl  i„.  The  spin.IK  his  a  ranki-Vof 
-speeds  from  S;v  to  J3-'  r.  vohitiojis  per  minute. 
-  Ilu   tal.U-  is  ..f  the  center, clamp  coiisiructj.ttj  and  i>  MirrotfiuU-.l 
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by  a  pan  which  is  drained  through  the  centre  into  a  reservoir. 
When  tlie  circular  table  is  in  the  forward  central  position  the 
machine  w  ill  mill  up  to  38  in.  outside  diameter  with  cutters  8  in. 
in  diameter.  W  hen  the  table  is  adjusted  to  the  extreme  of  the 
cross  slide,  it  will  mill  48  in.  in  outside  diameter. 


UNWHEELING  MALLET  LOCOMOTIVES 

The  illustration  shows  a  screw-jack  locomotive  hoist  Avhich 
has  been  developed  especially  to  solve  the  problem  of  imwheel- 
ing  !Mallet  compound  locomotives  in  shops  provided  with  no 
overhead  service  or  with  cranes  of  insufficient  capacity.  This 
crane  was  installed  in  the  shops  of  the  Missouri,  Oklahoma  & 
Gulf  at  Muskogee,  Oklahoma,  by  the  Whiting  Foundry  Equip- 
ment Company,   Harvey,   111. 

In  many  shops  where  overhead  cranes  are  in  use  the  rigging 
ordinarily  used  with  road  engines  is  not  adapted  to  the  loads  and 
peculiar  construction  of  the  Mallet  engine ;  for  handling  with 
overhead  cranes  in  a  transverse  shop  a  crane  with  three  75-ton 
trolleys  would  be  required,  and  the  supporting  steel- work  in  most 
shops  would  reciuire  considerable  strengthening  to  support  the 
load. 

With  this  hoist  all  of  the  wheels  can  be  removed  at  one  time 
without  disconnecting  the  low-pressure  engine.  Five  to  six  hours 
on  the  pit  is  all  that  is  required  to  remove  the  wheels  and  lower 
engine  on  the  shop  trucks.  One  of  its  advantages  is  that  it  can 
be  installed  in  any  building,  t!ie  hoists  standing  on  their  own 
foundations  and  being  entirely  independent  of  the  building. 

The  hoist  as  shown  is  adju.stable  to  any  length  of  engine  in 
service.  By  using  two  pairs  of  jacks  all  tjpes  of  road  engines 
may  be  unwheeled  with  equal  facility;  drivers  up  to  84  in.  in 
dir.meter  can  be  handled. 

The  operation  when  handling  Mallet  engines  is  as  follows : 
The  engine  is  spotted  with  the  high-pressure  cylinders  over  the 
lifting  beam  of  the  center  hoist,  which  is  stationary.     This  hoist 


gear,  the  motor  again  started  and  the  engine  raised  again  until 
the  wheels  can  be  rolled  out. 

The  lifting  beams  are  dropped  through  slots  in  the  track 
and  have  a  section  of  track  on  top,  thus  allowing  the  engine 
to  be  run  onto  the  hoist  and  spotted.  Several  slots  in  the  track 
are  arranged  at  proper  distances  for  the  two  movable  hoists,  so 
that  they  may  be  adjusted  to  take  any  type  of  engine  in  service. 

Tiie  lifting  screws  are  carried  on  very  heavy  roller  bearings 
between  special  hardened  steel  plates.  The  lifting  speed  is  steady 
and  slow. 


WOODARD  THROTTLE 

An  outside  connected  throttle  valve  has  been  developed  and 
patented  by  the  American  Locomotive  Company,  New  York, 
by  the  use  of  which  a  throttle   standpipe  of  the  usual  type  is 


The  Woodard  Throttle 


dispensed  with.  This  device  is  known  as  the  Woodard  Throttle 
and  is  shown  in  the  drawing.  This  permits  the  location  of 
the  entire  dome  rigging  close  to  one  side  of  the  dome,  leaving 


Whiting    Locomotive    Hoist    Lifting    a    Mallet    Engine 


is  thrown  into  gear  and  the  beam  brought  up  and  proper  blocking 
placed  .under  the  engine  frame.  The  frames  of  high  pressure 
and  low  pressure  engines  are  clamped  together,  and  the  lifting 
beam  imder  the  low  pressure  cylinders  is  then  brought  into  place 
and  properly  blocked ;  the  beam  under  the  rear  end  of  the  engine 
is  finallj'  brought  into  place  and  blocked.  After  all  the  beams  are 
in  proper  position  the  motor  is  stopped,  all  hoists  thrown  into 


room   at   one   side   to    enter   the   dome   without   disturbing   the 
throttle  chamber  and  its  connections. 

The  lower  valve  seat  is  enclosed  within  the  throttle  chamber, 
being  supported  by  ribs  extending  to  the  sides  of  the  chamber. 
A  cavity  is  thus  formed  within  the  chamber  which  is  always 
open  to  boiler  pressure.  A  passage  leads  from  this  cavity  down 
through  the  chamber,  through  which  passes  the  valve  stem.   This 
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passage  is  formed  of  a  short  piece  of  2-in.  boiler  tube  expanded 
into  the  casting  at  both  ends,  thus  closing  it  from  communication 
with  the  interior  of  the  throttle  chamber. 

At  the  lower  end  of  the  throttle  stem  is  a  horizontal  lever 
pivoted  to  the  chamber  casting,  one  end  of  which  connects 
through  a  vertical  rod  with  the  inner  arm  of  the  operating 
shaft.  This  shaft  extends  through  a  stuffing  box  in  the  side  of 
the  dome  of  ordinary  construction  suitable  for  a  rotating  shaft. 
The  throttle  rod  is  connected  to  an  arm  on  this  shaft,  outside 
of  the  dome,  the  outer  end  of  the  shaft  being  supported  in  an 
arm   cast   integral   with   the   stuffing  box. 


FLEXIBLE  PIPE  CONNECTION 

A  new  type  of  McLaughlin  flexible  conduit  has  recently  been 
developed  for  use  between  tRe  engine  and  tender.  As  shown  in 
the  photograph,  this  is  made  in  both  single  and  double  types,  the 
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Details   of  Construction    of   the    Double   Connection 

construction  of  the  latter  being  clearly  indicated  in  the  drawing. 
The  single  joint  is  similar  to  the  horizontal  part  of  the  double 
joint. 

The  principal    feature  of  the  double  joint  is  the   use   of  two 


Single    and     Double     McLaughlin     Flexible    Connect 


ons 


gaskets  on  the  vertical  branch.  The  device  hangs  near  the 
center  of  gravity  and  is  claimed  to  be  less  liable  to  leak  than 
other  similar  devices.     Should  the  main  gasket  become  worn  or 


break  because  of  excessive  wear  from  the  weight  of  the  conduit, 
the  upper  gasket  will  still  prevent  leakage.  The  lower  or  hori- 
zontal part  of  the  joint  is  of  ample  proportions,  thus  reducing 
the  friction  through  the  joint  to  a  minimum. 

A  consideration  of  importance  in  connection  with  this  joint  is 
the  freedom  of  movement  at  all  angles. 


POST  HAMMER   : 

.\  light  power  hammer  has  been  placed  on  the  market  by  the 
(J  M  S  Company,  Chicago.  The  design  is  such  that  the  hammer 
is  easy  to  install  wherever  either  steam  or  compressed  air  is 
obtainable.  '      :    .. 

The  high  price  of  t<»ol  steel  makes  it  a  valuable  adjunct  in 
any  machine  shop,  where  it  may  be  used  to  draw  down  short 
pieces  of  tool  steel,  such  as  are  usually  scrapped,  into  small  cut- 
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Post     Hammer     Driven     by     Steam     or    Compressed     Air 

ting  tools  for  use  in  lathe  tool  holders.  It  is  adaptable  to  all 
classes  of  li^ht  forging,  as  it  may  be  easily  handled  by  the 
blacksmith.     The  services  of  a  helper  are  unnecessary-. 

The  hammer  is  provided  with  a  patent  valve  movement,  which 
insures  perfect  control  of  the  blow.  If  the  treadle  is  brought 
down  to  the  limit  of  its  movement,  the  ram  will  strike  a  hard 
full  blow,  the  same  as  a  drop-hammer.  When  the  treadle  is 
pressed  down  part  w  a\  the  ram  will  give  repeated  blows,  either 
hard  or  light,  as  may  be  required.  The  change  from  hard  to 
light  blows  is  made  instantlv  and  smoothlv. 


Truing  Oilstonks. — To  true  an  oilstone,  take  a  piece  of  soft 
pine  board  of  any  thickness,  about  8  in.  wide  and  3  ft.  or  4 
ft.  long.  Lay  it  on  a  bench  and  fasten  it  with  a  hand  screw 
or  other  clamp.  Put  on  some  clean,  sharp  sand  screened  about  as 
fine  as  that  used  for  plastering  work.  Use  no  water,  and  rub 
the  stone  back  and  forward  over  the  board  in  sand.  This  will 
give  a  Hat  surface  to  the  stone  in  a  short  time,  which  may  be 
linished   with   fine  sand  or  sandpaper. — Mechanical   World. 
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t^'V  ;l  j«iii.Av.liich;»v»k;i.itu«l  !!iFtrtij:Ii  tlic  Oi-mrt-  into  a  reservoir. 
\V1un  tliv  ciroukif' i:il'le  is  in  tli*.'  I'nrw.uxl  ctntral  pusiti'Ti  tlu- 
marliiiR-  will  nuW  u]>  (<>  3S  iij.  outride  tiianu-tL-r  with  cnttcr-;  jj  in 

!  in  «ViamoU'r.  \\  liirii  the  tal'lc  i-  a<ljii>tc<l  to  the  cxtri'me  iil"  tlu 
cr<[X>!<  sHdiv  rt  uifl mill  4S  in.  in  (Hit>-i<K'  <lianutcr. 


'         INNMIKKI.INC;   MAI.Mvr  I.OCOMO  I  INKS 

•'■'"The  i11n>trati<'n  sli")\\>  .t  Mitu -jaik  Imomotuc  lioi^t  wliioii 
-has  J'lcn  lii  vtloiK'tl  cs|>tviall\  t<>  ^kIm-  tlic  proliUni  of  uiiwlucl- 
-.  iriu  .NL'jIlii  O'pijx'iMnl  loconjtitix  (.•■;  in  >iu>fis  jmu  idctl  witli  no 
■■ov;iTht'a<i  Vi-rvivr  w^. with  cranes  *>(  in>urrH-icnt  capacitx.  'Ihis 
-  i"Y;iHc  w<'»*  in^talK'tl  i!i  tlif  ^ln>ps  uf  tlu'  .Mi>.^oMri,  nkhihoma  I's. 
/■(jUH  a»    .\hisk«.-cvi-,  (>klalmnia„   \>\    tli«-   Wln'iiiii:    Fmnnhy  .K(|uii' 

inenv.- Company,    llarvvy.    lU. 
-.     lii.  many  sho(»  w'hviti*  .«'\  <  rlu  ,it!  rrain  >  an-  in  n»t-  ilir  ri-jL-itiL' 
';i:»ri?fnarrly  ii»t<l  with  road  ♦ti-inrs  i*  ni>t  a<l:iptid  to  tin.'  load'*  and 
■jKTuliar    cotistniction  nftlu-    MalK-i    cntjinv :    lor    Iiainllini;    with 
•   ovtrluad  »ranv>  iii  n  tran-MT-r  --Iioji  ;•  (.rant-  uitli  three  T.^-ton 
/  ifioHieys  wotdd  U-  required,  and  the  .«.r.]iporiin.;  -nel-uork  in  most, 
5ho]i>    vvonid    r<<|niri-   I'oti-ider.iMi-   ■<IrfnL;tluiim;^    t"    ^ujiport   the 
,...!« .ad 
;•     With  llti>  hoi>i  all  "l    the  \\he<'l>  can   iie   remo\i<l  at   one  time 
witlioiit  di>connectiiii;  the  IoAv-iire>^iire  eiiyiiie.     l"i\e  to  >i.\  honr> 
^^<wi.tbe:pit,is  all  that  is  recinired  to  ntnow  tiie  wlieei-  and  lower 
V-t'iiuine  >m  the  shop  trucks.     <  >ne  oi   its  ad\anla'ce>.  i*  that  it  can 
he    installed    in   any    Imildim.:.    the    lioi-«t^    ^latnliim    on    their   own 
fonndati'iii^  and  heiiiij  entirely  indeittiidiiii   ot    the  Imildinjj;. 
/       The  hoist  a>  .4jp\\rt  is  adjustahle  to  any   leii-^th  of  engine   in 
service.     I'yiisinv  two  pairs  of  jack-  all   l>p«-  oi    road  eii.:iiie- 
may  l»e  luiwheeled   with   e<iual    facility ;   <hi\er.>   np   to  S4   in     in 
diameter  can  he  liandhd         '      " 

_"   'File   ojjeratiun whi^n    h.iiKllin-    M.iIKt    enuine-    i-    a-    h'lhnvs: 

T'he  cni;itt<?  i>  -potted  with  the  hiL:h-j»res,stire  cylinder-  o\er  the 

.,liltjnjr  heam  of  the  center  h(ti-t.  which  i-;  -tationary.     Thi-  hoi-t 


ue.ir.  iIk    m.-l'-r  a-:ain   -larted   and   the  enirine  raised   ai,'ain  nhtil' 
the  wheel-  can  he  rolled  ont. 

The  lifting;  heam<  are  <lro])ped  throm;!!  slot-  in  the  track 
ami  have  a  section  of  track  on  top.  tha-  allowing  the  eniiine. 
to  he  run  onto  tin  hoi-t  and  spotted.  Several  .>ilots  in  the  track 
,ire  arraniiid  at  i>roper  <li-tance-  for  the  two  niovahle  hoists,  s>q 
that  the\  may  he  adjn-ted  to  take  any  type  of  eii^in^  in  service. 

The  liftinu   screws  are  c.irried  on  \ery  heavy  roller  hearini;s 
hetueeii  -pecial  haidiiud  -teel  plati-J.    Tile  lifting  speed  i<  -teady. 
and   -1"\\.  J  ■    •     ■ .,  •       .  •.  ...      .  .  •-••■  ■,•■■. 

.  ;v^:  VVOODARD  THROTTLE   ^J-     V -C  :    ; 

.\n  ontside  connected  throttle  valve  has  been  develoi)ed  and 
patentefl  hy  the  American  Locomotive  romi>an\.  New  York, 
hv.  the  use  ot   which  a  throttle  >tand]iipe  of  the  ii.siud  type  is 


■...!;  nv^i^i;^ 


■r. 
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4._i^ 


'V:    ~. 


;^^i^'--^:-,' 
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The  Woodnrd  Throttle 


dispensed  with.     This  device  i-  known  a-  the  WOodard  Throttle, 
and   is.   shown    in    the  drawim:.     This    perniit>    the    location    of 
i!ie  entire  dome  riuuinu  close  to  one  -ide  of  the ^domc.  leaving 


Whitmg    Locomotive    Hoist    Lifting    a    Mallet    Engine 


is  thrown  into  year  and  the  heani  IirotiL:ht  up  and  i>roper  hlockiny 
placed  (intler  the  en.;ine  frame.  The  frame-  of  hiuh  pre--nre 
and  low  pre--iire  enyines  are  clampeil  losjetlur.  and  the  lit  tiny 
.  beam  iin<ler  the  low  i)re->ine  cylinders  is  then  hrouuht  into  place 
an<l  iirojUTly  hlocketl ;  the  beam  niider  the  rear  end  of  the  eiiiiinc 
is  tuiall.x  hr-'iicht  into  place  and  blocked  After  all  the  beam-  are 
in  projier  j)o>itioji  the  motor   i-- stopjud,  all   hoi.sts  tlirown   into 


room    at    one    side    to    enter    the    <lome    without    distiirbin;4    the 
throttle  chamber  and  its  coimections. 

The  lower  valve  -eat  is  enclo-ed  within  the  throttle  chamber, 
beini:  supported  by  ribs  extending  to  the  sides  of  the  chamber. 
A  cavity  is  thus  formed  within  the  chamber  which  is  always 
open  to  boiler  jiressure.  .X  jta-saye  leads  from  this  cavity  down 
throutdi  the  chamber,  through  which  passes  the  valve  stem.   This 
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|i;is^ai:i'  i>  formed  <•!  a  ^liurt  |»ifcc  f)l'  2-iti.  IxiiKT  tiil»e  cxpaiuU'l 
into  the  ra-tiuL'  at  hotli  cmU,  tlius  clo-;iiiL:  it  from  communiiatinn 
with  tlir  iiitrrior  of  the-  throttle  eliamher.  ■'.■■:    '■ 

\t    the    lower   tiid    of    tile   throttle    stem    is    a   liori/ontal    lever 
pi\otf(i    to    the    chamher    castintr.    one    end    of    wliicti    eorinects 
^  tJiPiiipli   a    vertical    rod    with    the    inner    arm    of    the    oj)oratini: 
•;•  shaft.     Thi-  ^haft  extend";  throii;jh  a  <;tnrrin'j  hox  in  the  side  of 

;■   ".■.•■-.•.      the  ilome  of  ordinary   eonstruetion  suitahle   for  a  rotating:  shalt. 
;.-■•-  The   throttle   roil   i»  roimerfed   to   an   arm   on  this   shaft,   outside 

.-.T.'. ■."•■■:  of  the  iloine.  the  outer  end  <»f  the  «.liaft   hein.u:  oujiported   in  an 

';■/■,!._•  .inn    ra-t    inti.ural    with    the    stiifTmi:   hoxJ'     ..... 

•;0  fi.exihlh:  pipe  connection 


.•\  new  Ivjie  iif  Mel.ani:hlin  tit  \i1ile  Oondtn't  has  reeentlx  heen 
devdopefl  for  n-e  helweeii  the  engine  and  tender.  As  >howii  111 
the  photoi:raiih.  thi^  is  made  in  I'otli  single  aiid  doul>le  tyi>es,  the 


hreak  hecaiisc  bf  exces<j\e  wear  from  the  wciylit  of  the  con<luit. 
t!ve  iiiM»tr  jiasket  will  still  prrivnt  leakage/  The  lower  w  hori- 
/(>ntal  part  of  the  joitit  is  oi'  ample  proportions,  thus  redncitvp 
the   friction   throu-h  the  joint   tu  a  minimum. 

A   eonsideraliou  of  hnport  itue  in  eotnuettoti   with  this  joint  i> 
the    freedom  of  n)o\em»-nt   at  all   angles.  ""„   .  . 


;      :  V     POST  HAMMER  -  ^  : 

\   liuli!   p<iwir  haininer  ha'*  heen  jdaced  <ii  tiie  market  by  the" 
n  M  S  <omii;.n\.  I  InVaj^o.      I  he  de>:i};n  i.s  sUch  that  llie  hammer 
IS   eafv  to   uwtall    whvreX  it  cither    steiun  •«»f<'-<Hiipr<.*ssed    air   is 
iditainahle;.".  ;  ;   :     '.J.:\     '■  / 

The  hiijh  price  <iT  t«)oI  -teel  niakes  it  a  \aluahle  adjunct  in 
aii\  machine  sh<>]i.  where  it  iJi;'>  he  11-ed  to  draw  d«iwn  shnrt 
pieces  r,f  t,,ol  stetl,  -^nch  as  rnv  n-ualh    ^-rapped,  into  small  ctit- 


Details    of    Construction    of    the    Double    Connection 

construction  «it' the  latter  heinu  clt-aHx    indicated   in   the  drawiili;. 

'I'll,.   cJ.,.  1  .   ;    ;.,»    ;       •,.„;i.  .-   ,      .1,      1.   \.:      ...    1    .  .   ..       .    .1        t      11  Pest     Han-.mer    Driven    by     Steam    or    Compressed     Air 

I  ne  ^ni;.:le  jvuut  i>  similai    lo  ilie  hori/ontal  part   oi    tlie  douMe  .  . 

joint.     ■■  ^    /'■■,'.'     ..;"■"'.".'••■•"    •■■ 'v!'.;    ; -■  •  ■    V--'  ■'"'•',^'.-;':'  ■';■   ■,■■:.'    .■  ■.   .':.■'--•:•    ■:.'''\''\   ,  '":  ■'■/'■  ,  ■•"    ''V  ;■'•.•.:;..'   .■    ^.■''■■■■■ 

The   i-rinripal    feature   of   ih.    donhle   j-jnt    is   the    use   of    two        tiiiLi  tool-    for    use   in   lathe   t<iol   h<.hter>:     ft   is  adaptahic  to   nil 

clasvi-    ,,)■    li^ht    fori^inp.   us    it  may    he    easily    handled    hy    the 

hlack^mith.    The  servu-e.s  of  a.  ludper.; are- nimecessajrj'.    •. 

Tile  hammer  is  pnniiled  with  a  patent  \alve  nio\ ement.  which 

injure-    )iirfect    contrtd Of   th*    lilow.      If  the  treadle   is  hronuht 

down    t.i  tin-  limit   of  it.>  niovnneut.  the  rai«   will    strike  a  hard 

full    Mow.    the    satire   as   a   drop-hantnur.      W  Iwn   the   treadh'   is 

pre--ed  down  i>ari   w  a\    the  ram   will  uive  repeated  I»Iows.  either 

liard    ■  ^r    Ii-:Iu.    a-    niav    In- 're'pjired.      Th.e  cltanuc    from    hard    to 

li:.^ht  IJows  i>  made  iu.sfautK   ami  vojoothly. 

TRt'iVt;  ()ii,STON|-s,    To  true  an  cwlstoiiie,  take  a  piece  of  soft 

pine   l>oar<l   of   an>    thickness,   ahout   8  in.    wide   and   3   ft.   or  4 

ft.   louu.       Lay    it    on   a   hench   an<l    fasten    it    with    a   handsorcw 

or  other  clamj).     I'ut  on  sttme  clean.  shari»  san<l  scn-ened  ahout  as 

:'■  '.'i     •  fine  as  that   n^-ed    for  plastering   work.     I'se  no  water,  and   nih 

i.;,  .\..j>iask<'ts  5(m    the.  vertical    hrauth.      The    device    harijt>  near    the  .the  stone  hack  and   forward  over  the  Inrard   in   •<mi\.     This  will 

"   i .'-•.■  h'*.''^'*''  '^1    -raxitx    and   i-   .  l.iinud   to  he  less   liahle  to   leak   than       jfivc  a- Ikii   ^inface  to  the Otone   in   a   ^hort  time,   which   ma\    he 

,-v"..'"'. -i^^''*'^'    "^''"i':"'  <le\ice^      .^lu.uld  the  main  jrasket   iiecoiue   worn  oi"  .  .  lliii>hed    with    line    >aud    or    van<lpaper.      M,-,luirii,,il   H'.irld. 
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News  Department 


The  shops  of  the  Missouri,  Kansas  &  Texas  at  Sedalia,  Mo., 
have  been  ordered  to  run  seven  days  in  the  week ;  nine  hours 
a    day  on   week   days   and   eight  hours  on   Sunday. 

The  Collepe  of  Enpineering  of  the  University  of  Illinois  has 
received  a  Mogul  type  locomotive  from  the  Illinois  Central.  It 
has  19-in.  by  26-in.  cylinders,  and  weighs  with  its  tender  206,000 
lb.  It  was  taken  from  service  and  put  through  general  repairs 
before  delivery  to  the  university.  The  locomotive  will  be  used 
under  the  general  direction  of  Prof.  E.  C.  Schmidt  for  instruc- 
tional work  in  the  locomotive  laboratory. 

The  "post  office"  or  mail  room  in  the  general  office  building 
of  the  Baltimore  &  Ohio  at  Baltimore  is  now  equipped  with 
lock  boxes,  in  the  same  style  as  a  government  post  office ;  and 
each  office  in  the  building,  having  a  key  to  the  box  assigned  to 
it  in  the  mail  room,  sends  for  its  letters  at  any  time  of  the  day 
or  night,  as  may  be  desired.  This  mail  room  at  Baltimore  handles 
about  35,000  pieces  of  mail  ever>'  24  hours,  most  of  these  being 
of  course  railroad  service  letters. 

The  executive  committees  representing  the  Brotherhood  ot 
Locomotive  Engineers,  the  Brotherhood  of  Locomotive  Firemen 
and  Enginemen,  the  Brotherhood  of  Railway  Trainmen  and  the 
Order  of  Railway  Conductors  at  a  meeting  in  Chicago  on  De- 
cember 15,  16,  17,  18,  19  and  20,  formulated  demands  to  be  pre- 
sented to  all  the  railroads  in  the  country,  providing  for  an  eight- 
hour  day  or  12j^  miles  an  hour  speed  basis  in  freight  and  yard 
service  and  time  and  one-half  for  overtime,  with  no  change  in 
the  present  schedules  as  to  passenger  service.  The  form  of  the 
proposed  changes  in  the  present  agreements  with  the  railroads 
expiring  about  April  30,  1916,  are  to  be  submitted  to  a  referen- 
dum vote  of  the  membership  of  the  organizations. 

The  University  of  Illinois  has  maintained  10  research  fellow- 
ships of  $500  each  for  graduate  work  in  the  Engineering  Experi- 
ment Station  since  1907.     Last  spring  four  additional  research 
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fellowships  were  created,  making  14  in  all.  There  will  be  five 
vacancies  in  these  fellowships  at  the  close  of  the  current  academic 
year  and  nominations  for  the  places  will  be  made  from  appli- 
cations received  by  the  director  before  February  1.  Appoint- 
ments are  open  to  graduates  of  approved  American  and  foreign 
universities  and  technical  schools.  If  accepted,  the  student  must 
remain  two  consecutive  college  years. 


15  coaches  for  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
Barnej'  &  Smith  Car  Company,  25  coaches  for  the  Boston  & 
Albany,  and  20  for  the  New  York  Central,  Osgood  Bradley  Car 
Company,  15  coaches  for  the  Michigan  Central,  American  Car 
&  Foundry  Company,  and  30  coaches  for  the  New  York  Central, 
American  Car  &  Foundry  Company. 


CAR  AND  LOCOMOTIVE  ORDERS  IN  1915 

According  to  statistics  compiled  by  the  Railway  Age  Gazette, 
the  railways  and  other  purchasers  of  cars  and  locomotives  in 
the  United  States,  Canada  and  Mexico  placed  orders  either  with 
manufacturers  or  company  shops  during  1915  for  109,792  freight 
cars,  3,101  passenger  cars  and  1,612  locomotives.  In  addition  to 
this  the  car  and  locomotive  builders  received  orders  from  rail- 
wa\-s  in  foreign  countries,  notably  the  State  Lines  of  Russia  and 
France,  for  at  least  18,222  freight  cars  and  850  locomotives. 
The  domestic  figures  alone  show  an  increase  of  about  40  per  cent 
over  1914  when  there  were  ordered  for  domestic  use  80,264 
freight  cars,  2,002  passenger  cars  and  1,265  locomotives.  The 
most  temarkable  thing  about  the  year's  business,  however,  is  the 
fact  that  approximately  one-half  the  domestic  orders  for  the 
year  were  placed  after  the  first  of  October. 

The  output  for  the  year  was  exceedingly  disappointing,  there 
having  been  built  only  74,112  freight  cars,  1,949  passenger  cars 
and  2,085  locomotives,  the  output  for  cars  being  the  lowest  since 
1904  and  that  of  locomotives  the  lowest  since  1898.  Of  the 
74,112  freight  cars  built,  14,128  were  for  export  and  of  the  2,085 
locomotives,  835  were  for  export. 

The  orders  reported  in  the  month  of  December  were  as  follows  : 

Freight  Passenger 

Locomotives              Cars  Cars 

Domestic     178                     12,109  508 

Foreign     11  

Total    189  12,109  508 

Among  the  important  orders  for  locomotives  were  the  follow- 
ing: Erie,  10  Pacific  type  locomotives,  American  Locomotive 
Company;  Lehigh  Valley,  10  Mikado  locomotives,  Baldwin  Loco- 
motive Works ;  and  Canadian  Government,  15  Consolidation  and 
10  Pacific  type  locomotives,  Canadian  Locomotive  Company. 

The  freight  car  orders  included  the  following:  New  York, 
New  Haven  &  Hartford,  500  coal  cars.  Standard  Steel  Car 
Company;  New  York,  Ontario  &  Western,  400  hopper  cars, 
Cambria  Steel  Company,  and  100  gondola  cars,  American  Car 
&  Foundry  Company ;  Duluth  &  Iron  Range,  500  ore  cars.  Stand- 
ard Steel  Car  Company,  250  ore  cars  and  100  flat  cars,  American 
Car  &  Foundry  Company;  Duluth,  Missabe  &  Northern,  1,000 
ore  cars.  Western  Steel  Car  &  Foundry  Company,  and  200  gen- 
eral service  cars,  Pullman  Company;  Erie,  500  gondola  cars, 
American  Car  &  Foundry  Company,  and  1,000  hopper  gondola 
cars.  Pressed  Steel  Car  Company;  the  Delaware,  Lackawanna  & 
Western,  1,000  box  cars,  American  Car  &  Foundry  Company, 
300  gondola  cars,  Harney  &  Smith  Car  Company,  and  200  gon- 
dola cars.  Standard  Steel  Car  Company;  Pennsylvania  Lines 
West,  1,000  gondola  cars,  American  Car  &  Foundry  Company, 
and  1,150  gondola  cars,  Haskell  &  Barker  Car  Company. 

From  the  standpoint  of  passenger  cars,  the  month  of  December 
was  one  of  the  best  for  the  entire  year.  The  orders  included: 
Missouri,  Kansas  &  Texas,  15  baggage,  4  dining  and  2  postal 
cars,  American  Car  &  Foundry  Company;  Chicago,  Burlington 
&  Quincy,  8  dining,  9  passenger  and  baggage,  15  coaches,  15 
chair,  2  coach  and  smoking  and  5  postal  cars,  American  Car  & 
Foimdry  Company;  Pennsylvania  Lines  West,  12  baggage  and 
mail  and  6  dining  cars,  Pullman  Company,  22  coaches  and  7 
passenger  baggage  cars.  Pressed  Steel  Car  Company,  and  24 
baggage  cars,  Standard  Steel  Car  Company ;  Pennsylvania  Lines 
East,  21  baggage  and  5  horse-express  cars,  American  Car  & 
Foundry  Company,  6  coaches,  Pressed  Steel  Car  Company,  47 
coaches,  Harlan  &  Hollingsworth  Corporation,  and  28  baggage 
cars,  J.  E.  Brill  Company;   and  the  New  York  Central  Lines, 


EXTENSION  OF  TIME  TO  COMPLY  WITH  SAFETY 
APPLIANCE  ACTS 

The  Interstate  Commerce  Commission  has  granted  a  further 
extension  of  12  months  from  July  1,  1916,  to  the  time  within 
which  the  carriers  must  make  their  freight  train  cars  conform 
to  the  safety  appliance  acts.  By  an  order  of  the  commission 
dated  March  13,  1911,  issued  in  conformance  with  an  act  of 
Congress  approved  April  14,  1910,  the  carriers  were  allowed  an 
extension  of  time  of  five  years  from  July  1,  1911.  By  the  pres- 
ent order  the  former  order  is  extended  one  year. 

The  commission's  order  of  March  13,  1911,  was  as  follows: 

(a)  Carriers  are  not  required  to  change  the  brakes  from  right  to  left 
side  on  steel  or  steel  underframe  cars  with  platform  end  sills,  or  to  change 
the  end  ladders  on  such  cars,  except  when  such  appUances  are  renewed, 
at  which  time  they  must  be  made  to  comply  with  the  standards  prescribed 
in  said  order  of  March  13,  1911. 

(b)  Carriers  are  granted  an  extension  of  five  years  from  July  1,  1911, 
to  change  the  location  of  brakes  on  all  cars  other  than  those  designated 
in    paragraph    (a)    to    comply    with    the    standards   prescribed    in    said    order. 

(c)  Carriers  are  granted  an  extension  of  five  years  from  July  1,  1911, 
to  comply  with  the  standards  prescribed  in  said  order  in  respect  of  all 
brake  specifications  contained  therein,  other  than  those  designated  in 
paragraph    (.a)   and   (6),  on  cars  of  all  classes. 

(d)  Carriers  are  not  required  to  make  changes  to  secure  additional 
end-ladder  clearance  on  cars  that  have  10  or  more  inches  end-ladder  clear- 
ance, within  30  inches  of  side  of  car,  until  car  is  shopped  for  work 
amoiniting  to  practically  rebuilding  body  of  car,  at  which  time  they  must  be 
made  to  comply  with  the  standards  prescribed  in  said  order. 

(e)  Carriers  are  granted  an  extension  of  five  years  from  July  1,  1911, 
to  change  cars  having  less  than  10  inches  end-ladder  clearance,  within  30 
inches  of  side  of  car,  to  comply  with  the  standards  prescribed  in  said 
order. 

(/)  Carriers  are  granted  an  extension  of  five  years  from  July  1,  1911, 
to  change  and  apply  all  other  appliances  on  freight  cars  to  comply  with 
the  standards  prescribed  in  said  order,  except  that  when  a  car  is  shopped 
for  work  amounting  to  practically  rebuilding  body  of  car,  it  must  then  be 
equipped  according  to  the  standards  prescribed  in  said  order  in  respect 
to  handholds,  running  boards,  ladders,  sill  steps,  and  brake  staffs:  Pro- 
vided, That  the  extension  of  time  herein  granted  is  not  to  be  construed 
as  relieving  carriers  from  complying  with  the  provisions  of  section  4  of 
the  act  of  March  2,   1893,  as  amended  April   1,   1896,  and   March  2,   1903. 

ig)  Carriers  are  not  required  to  change  the  location  of  handholds 
(except  end  handholds  under  end  sills),  ladders,  sill  steps,  brake  wheels, 
and  brake  staffs  on  freight-train  cars  where  the  apphances  are  within  3 
inches  of  the  required  location,  except  that  when  cars  undergo  regular 
repairs  they  must  then  be  made  to  comply  with  the  standards  prescribed 
in  said  order. 

The  order  applies  only  to  paragraphs  (b),  (c),  (d)  and  (f). 
As  to  the  matters  in  the  other  paragraphs  the  carriers  have  "al- 
ready been  granted  an  indefinite  extension  of  time. 


MEETINGS  AND  CONVENTIONS 

Master  Boiler  Makers'  Association.~Thc  tenth  annual  con- 
vention of  the  Master  Boiler  :Makers'  Association  will  be  held 
at  the  Hollenden  Hotel,  Cleveland,  Ohio,  May  23  to  26,  in- 
clusive, 1916. 

General  Foremen's  Association.— The  twelfth  annual  conven- 
tion of  the  International  Railway  General  Foremen's  Association 
will  be  held  at  the  Hotel  Sherman,  Chicago,  111.,  August  29, 
30,  31  and  September  1,  1916. 

The  American  Society  of  Mechanical  Engineers— The  follow- 
ing is  the  list  of  the  newly  elected  officers  of  the  American 
Society  of  Mechanical  Engineers  for  the  coming  vear :  D  S 
Jacobus,  president;  W.  B.  Jackson,  J.  Sellers  Bancroft  and  Julian 
Kennedy,  vice-presidents;  J.  H.  Barr,  J.  A.  Stevens  and  H. 
deB.  Parsons,  managers,  and  W.  H.  Wiley,  treasurer. 

Western  Railway  Club.~At  the  December  •  meeting  of  the 
W'estern  Railway  Club  it  was  announced  that  hereafter  the 
regular  monthly  meeting  will  be  held  in  the  Grand  Pacific  hotel.' 
Chicago,  the  third  Tuesday  evening  in  every  month,  except  June, 
July  and  August.  Arrangements  have  also  been  made  for  those 
who  remam  in  town  for  the  meeting  to  have  their  dinner  at  the 
hotel  in  a  special  room  that  will  be  reserved  for  the  club  mem- 
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bers.  This  will  present  a  j^ood  opportunity  for  a  general  get- 
together  meeting  before  the  paper  of  the  evening  is  presented. 
It  was  also  announced  that  a  light  luncheon  will  be  served  after 
the  meeting,  .  and  in  order  not  to  make  the  meetings  unduly 
late  the  speaker  will  be  introduced  promptly  at  8  o'clock  and 
the  discussion  will  be  closed  at  9:30. 

Atlantic  City  Exhibits. — The  Railway  Supply  Manufacturers' 
Association  has  sent  out  an  official  circular  relating  to  the  ex- 
hibits at  Atlantic  City  during  the  Master  Car  Builders'  and 
American  Railway  Master  Mechanics'  conventions,  which  will  be 
held  June  14-21,  1916,  in  which  it  designates  Friday,  February 
18,  as  the  time  at  which  assignments  of  space  will  be  made. 
So  many  inquiries  about  space  were  received  because  of  a  pre- 
liminary circular  which  was  sent  out  about  a  month  ago  that 
it  is  advisable  for  those  who  have  exhibited  in  previous  years 
and  who  expect  to  exhibit  next  June,  to  make  immediate  appli- 
cation to  J.  I).  Conway,  secretary-treasurer,  Oliver  Building, 
Pittsburgh,  Pa.  A  number  of  improvements  are  to  be  made  on 
the  Million  Dollar  Pier,  which  will  add  to  the  exhibit  space 
and  also  contribute  to  the  convenience  of  the  exhibitors.  Aquari- 
um Court  will  be  rearranged,  the  spaces  on  the  south  side  being 
extended  3  ft.  out  into  the  isle  and  the  isleways  on  both  sides 
being  roofed  over.  The  decorations  in  the  main  building  at  the 
entrance  to  the  pier  will  be  entirely  new  and  even  more  at- 
tractively than  in  former  jears.  \o  dividing  rails  will  be  per- 
mitted in  Machinery  Hall  and  its  extension  and  the  floors  will 
be  thoroughly  cleaned  and  oiled.  New  matting  will  be  used 
throughout  this  building  as  well  as  in  all  the  other  sections  of 
the  exhibit  space.  More  or  less  trouble  has  been  experienced  in 
the  past  because  of  insufficient  power.  Arrangements  have  been 
made  to  insure  an  ample  supply  for  the  coming  conventions. 
Applications  for  space  will  be  considered  in  the  order  of  their 
receipt  and  should  be  forwarded  to  Secretary  Conway  at  once. 

The   foltoning   list  gives   names   of  secretaries,    dates   of   next   or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 
Air  Br.\ive  Association. — F.   M.   Xellis,   53   State  St.,  Boston,  Mass. 
America.n    Kailkoad    Master    Ti.mnkrs',    C'uppiksmiths'    and    Pipefitters' 

Association.      \V.    E.    Jones,    C.    &    K.    W.,    3814    Fulton    St.,    Chicago. 
.\MtKUA.N    Kailuay   Master  Meciianus'  Associatio.n. — J.  V\'.  Taylor,  Kar- 

pen    Hiiildint;,   Chicago. 
.-V.MEKUAN    Kailwav    Tool   KoHh.M E.N "s   ASSOCIATION. — Owtii    D.    Kiuscy,   Illi- 
nois Central,   Chicago. 
American  Society  for  Testing  Materials. — Prof.   E.  Marburg,  University 

of    Pennsylvania,    Philadelphia,    Pa. 
.\merican    Society    of    Mihia.nual    Engineers. — Calvin    VV.    Rice,   29    W. 

Thirty-ninth    St.,    New    ^'ork. 
Association    of    Railway    Electkual    Engineers.— Joseph    A.    An<lreucetti, 

C.   &    N.    W.,   Room   411,   C.   &    \.    \V.    Station,   Chicago. 
Car   Foreme.ns   Association   of   Chicago.- — Aaron    Kline,   841    North    Fiftieth 

Court,   Chicago.      .Second   Moiniay  in   month,  except  July   and   .\ugust, 

Lytton    Building,   Chicago. 
Chief    Interc  iianck    Car    Inspectors'    and    Car    Foremen's    .\ssoi  iation. — 

W.    K.    McMniui.    New    ^'ork    Ceiural,    Albany,    .\.    Y. 
International    Railway    Fuel   Association. — C.    (•.   Hall,   922    McCorniick 

Building,   Chicago. 
International   Railway   (Jeneral   Foremen's   Association. — William    Hall, 

1126     W.      Broadway,     W'int>na,     Minn.        Convention,     .August     2''-31, 

1916,   Hotel    .Sherman,  Chicago. 
International  Railroai)  Master  Blacksmiths'  Association.     A.   L.   Wood- 
worth,  Lima,   Ohio.  , 
Master    Boiler    Makers'   As.sociation. — Harry    U.    Vought,    95    Liberty    St., 

New    York. 
Master     Car     Bcilders'     Association. — J.     W.     Taylor,     Karpen     Building, 

Chicago. 
Master  Car  and  Loco.mmtivf  Painters'  Association  of  V.  .S.  and  Canada. — 

A.    P.    Dane,    H.   &   M.,   Reatling,   Mass. 
Niagara    Frontier    Car    Men's    .-VssoriATioN.    -E.    Frankcnberger,    623    Bris 

bane    Building,   Buffalo,    N.    V.      Meetings   monthly. 
Railway    Storekeepers'    Association. — J.    P.    Murphv,    Box    C,    Collinwood 

Ohio. 
Traveling    Engineers'    Association. —  W.    O.    Thompson,    N.    Y.    C.    R.    R, 

East  Buffalo,  N.  Y. 


PERSONALS 

//  is  our  desire  to  make  these  columns  cover  as  completely  as 
possible  all  the  changes  that  take  place  in  the  mechanical  de- 
partments of  the  raihvnys  of  this  country,  and  zve  shall  greatly 
appreciate  any  assistance  that  our  readers  may  give  us  in  helping 
to  bring  this  about. 

GENERAL 

R.  E.  Anderson  has  been  appointed  air  brake  instructor  of  the 
Chesapeake  &  Ohio,  with  headquarters  at  Richmond,  Va. 

P.  Co.NNiFF,  superintendent  of  shops  of  the  Baltimore  &  Ohio, 
at  Mount  Clare,  Baltimore,  Md.,  has  been  appointed  special  in- 
spector of  the  mechanical  department. 

H,  C.  May,  superintendent  of  motive  power  of  the  Chicago. 
Indianapolis  &  Louisville,  has  been  appointed  to  the  same  posi- 
tion on  the  Lehigh  \'alley,  with  office  at  South  Bethlehem,  Pa 
succeeding   F.    X.   Hibbits,   resigned. 

J.  J.  McXi-.ii.i.,  road  foreman  of  engines  for  the  Erie  at  Cleve- 
land, Ohio,  has  been  appointed  supervisor  of  locomotive  opera- 
tion, with  office  at  Youngstown,  Ohio,  succeeding  D.  J.  Madden, 
promoted. 

MASTER  MECHANICS  AND  ROAD  FOREMEN 
OF  ENGINES 

JosKHH  Bluetge  has  been  appointed  road  foreman  of  engines 
for  the  Erie  at  Cleveland,  Ohio,  succeeding  J.  J.  McNeill,  pro- 
moted. 

B.  Corbett  has  been  appointed  master  mechanic  of  the  Mis- 
souri, Kansas  &  Texas  at  Smithville,  Tex.,  succeeding  J.  R. 
Greiner,  resigned. 

H.  A.  English  has  been  appointed  master  mechanic  of  the 
Canadian  Northern,  central  division,  with  office  at  Winnipeg, 
Man.,  succeeding  G.  H.  Hedge,  promoted. 

G.  H.  Hedge,  master  mechanic  of  the  central  division  of  the 
Canadian  Northern,  has  been  appointed  general  master  mechanic 
of  western  lines,  with  oflice  at  Winnipeg,  Man. 

G.  H.  NowELL,  formerly  locomotive  foreman  of  the  Crfhadian 
Pacific  at  Cranbrook,  B.  C,  has  been  appointed  district  master 
mechanic  at  Nelson,  B.  C. 

J.  W.  Tenney  has  been  appointed  road  foreman  of  equipment, 
Chicago,  Rock  Island  &  Pacific,  with  headquarters  at  Trenton, 
Mo.,  succeeding  M.  J.  McDonald,  promoted. 

F.  J.  YoNKERS  has  been  appointed  road  foreman  of  equipment 
for  the  Colorado  division  of  the  Chicago,  Rock  Island  &  Pa- 
cific,   with    headquarters    at    Goodland,    Kan. 

CAR   DEPARTMENT 

T.  C.  Chown  has  been  appointed  acting  assistant  works  man- 
ager at  the  Angus  car  shops  of  the  Canadian  Pacific,  Montreal, 
during  the  absence  of   L.   C.   Ord. 

A.  Grey,  assistant  car  foreman  of  the  Canadian  Northern  at 
\\  innipeg,  has  been  appointed  car  foreman  at  Lucerne,  B.  C. 
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J.  E.  Hughes,  car  foreman  of  the  Canadian  Pacific  at  Union 
Station,  Toronto,  has  been  made  car  foreman  in  charge  of  gen- 
eral repairs  at  North  Bay,  Ont.,  succeeding  J.  Cowlej-,  who  is 
on  extended  leave  of  absence. 

J.  JoLLV  has  been  appointed  car  foreman  of  the  Canadian  Pa- 
cific at  Lambton,  Ont.,  succeeding  J.  Bannon,  transferred. 

W.  F.  Miller,  heretofore  car  foreman  of  the  Canadian  Xorth- 
ern  at  Parry  Sound,  Ont.,  has  been  appointed  car  foreman 
at  Toronto,  Ont. 

L.  C.  Ord,  assistant  works  manager,  Angus  car  shops,  Mon- 
treal, Que.,  of  the  Canadian  Pacific,  has  been  granted  leave 
of  absence  to  enter  active  service,  as  lieutenant  in  No.  1  overseas 
battery  of  the  siege  artillery,  Canadian  expeditionary  force. 
Mr.  Ord  has  left  for  the  front. 


SHOP  AND  ENGINE  HOUSE 

O.  S.  Beyer,  Jr.,  general  foreman  of  the  Horton,  Kan.,  shops 
of  the  Chicago,  Rock  Island  &  P'acific,  has  been  appointed  first 
assistant  in  the  engineering  experiment  station  in  the  department 
of   railway  engineering  of  the  University'  of   Illinois. 

C.  Boardmax,  foreman  in  the  Winnipeg  shops  of  the  Canadian 
Pacific,  has  been  appointed  locomotive  foreman  at  Red  Deer, 
.\lta.,  succeeding  C.  A.  Little,  transferred. 

E.  J.  Brennan,  formerly  division  master  mechanic  of  the 
Buffalo.  Rochester  &  Pittsburgh  at  Du  Bois,  Pa.,  has  been  ap- 
pointed superintendent  of  shops  of  the  Baltimore  &  Ohio,  at 
'llenwood,  Pittsburf];h,  Pa. 

(«.  Ca.\kih.o  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Jellicoe,  Ont. 

M.  A.  Cardell  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Tollerton,  Aha. 

P.  Carlisle  has  been  appointed  roundhouse  foreman  of  the 
Intercolonial  at  Moncton,  N.  B. 

F.  Carroll  has  been  appointed  foreman  blacksmith  of  the 
Intercolonial  at  Moncton,  N.  B.,  succeeding  A.  Stockall,  retired. 

L.  FiNEGAX,  superintendent  of  shops  of  the  Baltimore  &  Ohio 
at  Glenwood,  Pittsburgh,  Pa.,  has  been  appointed  superintendent 
of  shops  at  Mount  Clare,  Baltimore,  Md.,  succeeding  P.  Conniff. 
assigned  to  other  duties. 

A.  FouR.MER  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at   Sudbury,  Ont. 

0.  C.  Grant  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Parry  Sound,  Ont. 

L.  B.  Larson,  formerly  locomotive  foreman  for  the  Chicago 
&  Alton  at  Kansas  City,  Mo.,  has  been  appointed  erecting  shop 
foreman  in  the  shops  of  the  Oregon  Short  Line  at  Pocatello, 
Idaho. 

H.  N.  Lukes,  assistant  air  brake  inspector  of  the  Canadian 
Northern,  has  been  appointed  IcK^omotive  foreman  at  Blue 
River,  B.  C. 

A.  Mallinsox  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Capreol,  Ont. 

E.  J.  Murphy,  assistant  locomotive  foreman  of  the  Canadian 
Pacific  at  Lambton,  Ont.,  haS'  been  made  locomotive  foreman, 
succeeding  F.  Ronaldson,  promoted. 

1.  C.  Newmarch,  general  foreman  in  the  Collinwood,  Ohio, 
locomotive  shops,  of  the  New  York  Central,  has  been  appointed 
superintendent  of  shops  at  Collinwood,  succeeding  R.  H.  Mont- 
gomery, deceased. 

T.  Ryan  has  been  appointed  roundhouse  foreman  of  the 
Intercolonial  at  Riviere  du  Loup,  Que.,  succeeding  V.  Saindon, 
who  has  been  assigned  to  other  duties. 


J.  H.  Thompson  has  been  appointed  locomotive  foreman  of 
the  Canadian  Northern  at  Ottawa,  Ont. 

PURCHASING  AND  STOREKEEPING 

E.  J.  Alexander,  second  assistant  to  the  receiver,  has  been 
appointed  fuel  agent  of  the  Chicago  &  Eastern  Illinois,  succeed- 
ing C.  G.  Hall,  resigned  to  become  secretary  of  the  Northern 
Indiana  Coal  Trade   Bureau.    ....         ,1. 

C.  L.  B.vxKSON  has  been  apointed  assistant  purchasing  agent  of 
the  Great  Northern,  with  office  at  Seattle,  Wash.,  succeeding  A. 
Watson. 

A.  S.  Brown  has  been  appointed  storekeeper  of  the  Salt 
Lake  &  Ogden,  with  otifice  at  Salt  Lake  City,  LHah,  succeeding 
W.  H.  Bliss,  resigned. 

E.  HuMPHRYS,  fuel  agent  of  the  Canadian  Pacific,  has*1:)een 
appointed  storekeeper  of  the  Manitoba  division  at  Winnipeg, 
Man.,  and  the  duties  of  fuel  agent  are  incorporated  with  those 
of  the  latter  position. 


OBITUARY 

WiLLiA.M  C.  Haye.s,  superintendent  of  locomotive  operation  of 
the  Erie  at  New  York,  died  on  December  25  at  his  home  in  New 
York.  r.r 

Thomas  J.  Hennessey,  formerly  division  master  mechanic  of 
the  Michigan  Central  at  Ba}-  Cit\-,  Mich.,  died  on  December  4, 
1915.  Air.  Hennessey  was  born  at  London,  Ontario,  on  January 
1,  1845.  He  began  his  railroad  career  as  a  fireman  on  the  Michi- 
gan Central  in  1872  and  became  an  engineer  in  1874.  In  1889  he 
was  made  traveling  engineer,  which  position  he  occupied  till 
he  was  appointed  division  master  mechanic  at  Detroit  in  1893. 
Mr.  Hennessey  successively  servTO^tn  a  similar  capacity  at  Jack- 
son and  Bay  City,  Michigan,  being  transferred  to  the  latter 
point  early  in  1902.  Here  he  remained  until  retired  from  the 
service,  on  reaching  the  age  limit,  in  February,  1915. 

John  Kirbv,  general  master  car  builder  of  the  Lake  Shore  & 
Michigan  Southern  from  October,  1870,  to  October.  1892,  died 
on  December  8,  at  Adrian,  Mich.     Mr.  Kirby  was  born  in  Octo- 

;.  I>er,     1823,     in    Oxford- 

shire, England,  and  was 
educated  i\i  the  common 
schools.  He  began  rail- 
waj'  work  in  May,  1848, 
and  until  1854  was  en- 
gaged in  repairing  cars 
on  the  Syracuse  &  Utica, 
which  is  now  a  part  of 
the  New  York  Central. 
He  was  then  engaged  in 
repairing  and  building 
cars  on  the  Michigan 
Southern  at  Adrian, 
Mich.  From  September, 
1856,  to  Septemlier,  1858, 
he  was  foreman  of  shops 
at  Adrian ;  then  to  Octo- 
ber, 1870,  was  master  car 
builder  of  the  Michigan 
Southern  &  Northern  In- 
j.  Kirby  diana,  which  subsequent- 

ly became  a  part  of  the 
Lake  Shore  &  Michigan  Southern.  In  October,  1870,  he  was 
appointed  general  master  car  builder  of  the  Lake  Shore  & 
Michigan  Southern,  remaining  in  that  position  until  October. 
1892.  Mr.  Kirby  was  president  of  the  Master  Car  Builders' 
Association  in  1891  and  1892,  and  from  1900  to  1909  was  treas- 
urer  of   the   same   association. 
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Supply  Trade  News 

Wilfred  R.  Dean,  vice-president  of  the  Dean  Brothers  Pump 
works,  Indianapolis,  Ind.,  died  recently,  after  a  prolonged  ill- 
ness. 

Frank  R.  Peters,  formerly  with  J.  Stone  &  Co.,  London,  has 
joined  the  electrical  staff  of  the  Franklin  Railway  Supply  Com- 
pany. 

S.  K.  Sinith,  treasurer  of  the  Harlan  &  Hollingsworth  Cor- 
poration, has  also  been  elected  vice-president,  succeeding  Persifor 
Frazer. 

Th^  American  Steel  Foundries  have  taken  over  the  Elliott 
hrake'  beam  safety  hanger  hitherto  handled  by  the  Elliott  Com- 
pany, of  Philadelphia. 

H.  E.  Walker,  for  several  years  New  York  representative  of 
the  S.  K.  F.  Ball  Bearing  Companj-,  Hartford,  Conn.,  has 
severed   his   connection   with   that   company. 

The  Burdett  Oxygen  Company  completed  a  new  plant  at  Ft. 
Worth,  Tex.,  on  December  15.  This  is  the  ninth  plant  to  be 
erected  by  the  company  in  various  industrial  centers  of  the 
country. 

George  R.  Henderson,  consulting  engineer  of  the  Baldwin 
Locomotive  Works,  has  resigned  from  that  position  and  opened 
an  independent  ottice  as  considting  engineer  at  1321  \\  alnut  street, 
Philadelphia,  Pa. 

Frank  Howard  Bailie,  assistant  manager  of  sales  of  the  H.  K. 
Porter  Company,  Pittsburgh,  Pa.,  died  after  a  brief  illness  from 
pneumonia  on  Tuesday,  December  14.  Mr.  Bailie  had  been 
associated  with  the  company  for  27  years. 

B.  H.  Forsyth,  who  for  the  past  three  years  has  been  con- 
nected with  the  sales  department  of  the  Hale  &  Kilburn  Com- 
pany, with  office  at  Chicago,  and  formerly  sales  manager  of  the 
Ford  &  Johnson  Company,  resigned,  effective  January  1. 

Flint  &  Chester,  Inc.,  New  York,  have  taken  the  e.xclusive 
sales  agency  for  the  United  States  and  Canada  for  the  National 
Graphite  Lubricator  Company,  Scranton,  Pa.  The  lubricators 
made  by  the  latter  have  been  adopted  by  11  railrgads  and  in- 
stalled on  40  others. 

James  Mapes  Dodge,  chairman  of  the  board  of  directors  of 
the  Link-Belt  Company,  Chicago,  111.,  died  at  his  home  in  Phila- 
delphia, September  4.  Mr.  Dodge  was  born  June  30,  18.^2,  at 
Waverly,  N.  J.  He  studied  three  years  at  Cornell  L^niversity 
and  then  took  a  special  one-year  course  in  chemistry  at  Rutgers. 
After  spending  a  short  time  at  the  Morgan  Iron  Works  in  New 
York,  he  entered  the  shops  of  James  Roach,  the  shipl)uil(U'r,  at 
Chester,  Pa.,  where,  during  a  three  years'  stay,  he  was  suc- 
cessively journeyman,  foreman  and  superintendent  of  erection. 
About  1880  he  became  acquainted  with  William  D.  Flwart.  the 
inventor  of  the  Ewart  link-belting,  and  soon  after  joined  him  and 
his  associates  in  the  development  of  the  chain  business,  wiiich 
at  that  time  had  not  attained  a  very  great  importance.  He  later 
entered  into  a  partnership  with  Edward  H.  Burr,  under  tiie 
name  of  Burr  &  Dodge,  who  represented  in  Piiiladelphia  the 
Ewart  Manufacturing  Company  of  Indianapolis,  then  manufac- 
turing the  Ewart  detachable  link-belt.  Out  of  this  partnership 
grew  the  Link-Belt  Engineering  Company,  organized  in-  1888. 
In  1889  Mr.  Dodge  brought  out  the  Dodge  system  of  storing 
anthracite  coal  in  large  conical  piles  and  reloading  it  by  ma- 
chinery. For  this  invention  he  received  in  1907  the  Elliott  Cres- 
son  gold  medal  from  the  Franklin  Institute.  In  1892  Mr.  Dodge 
was  elected  president  of  the  Link-Belt  Engineering  Company  and 
the  Dodge  Coal  Storage  Company  (later  called  the  J.  M.  Dodge 
Company).  He  became  chairman  of  the  board  of  directors  of 
the  Link-Belt  Company  when  it  was  organized  in  1906  through 
the  merger  of  the  allied  companies — the  Link-Belt  Engineering 
Company,  Philadelphia;  the  Link-Belt  Machinery  Company,  Chi- 
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cago,  and  the  Ewart  Manufacturing  Company,  Indianapolis,  at 
which  time  Charles  Piez  became  president  of  the  Link-Belt  Com- 
pany. Mr.  Dodge  has  been  a  very  successful  inventor.  He  took 
out  over  100  patents,  among  them,  of  course,  being  many  relating 
to  the  construction  and  manufacture  of  silent  chain. 

C.  W.  Cross,  from  1906  to  1914  superintendent  of  apprentices 
of  the  New  York  Central  Lines,  has  been  elected  vice-president 
of  the  Equipment  Improvement  Company,  with  office  at  30  Church 

street,  New  York.  Mr. 
Cross  started  his  railroad 
career  as  a  machinist  ap- 
prentice on  the  Cincin- 
nati, Hamilton  &  Dayton 
at  Lima,  Ohio.  From 
1880  to  1890  he  was.  re- 
spectively, a  machinist, 
draftsman,  foreman  an'i 
assistant  master  me- 
chanic in  the  shops  of 
the  Pennsylvania  Lines 
at  Fort  Wayne,  Ind.  In 
1890  he  went  to  th.- 
Lake  Shore  &  Michigan 
Southern  as  master  me- 
chanic at  Elkhart,  Ind., 
and  becatne  superinter.o 
ent  of  apprentices  for 
the  New  York  Cent-.!: 
Lines,  with  headfiuarter> 
at  New  York,  when  that 
railroad  revised  and  cen- 
tralized its  apprenticeship  department  in  1900.  Mr.  Cross  has 
been  a  representative  for  the  E(iuipment  Improvement  Com- 
pany since  July,  1914.  He  took  up  his  new  duties  as  vice-presi- 
dent on  December  15. 

Andrew  J.  Farley,  vice-president  of  the  Camel  Company,  and 
for  many  years  secretary  of  the  Chicago  Railway  Equipment 
Company,  died  on   Deceml)er   13,  1915,  at  the  Hyde  Park  hotel, 

Chicago,  111.  Mr.  Far- 
ley was  born  at  Schuy- 
lerville,  N.  Y.,  in  1847, 
and  spent  his  early  life 
in  Troy,  N.  Y.,  where  he 
was,  at  one  time,  en- 
gaged in  the  retail  busi- 
ness. His  advent  in 
the  railway  supply  busi 
ness  was  with  the  old 
Dunham  Manufacturing 
Company.  When  he  left 
this  company  he  became 
connected  with  The  Na- 
tional Brake  Beam  Com- 
pany, now  the  Chicago 
R  a  i  1  w  a  y  Equipment 
Company,  with  which  lu- 
spent  most  of  his  busi- 
ness career.  About  five 
years  ago  he  retire! 
from  active  business  and 
has  lived  most  of  each 
year  at  his  summer  place  at  Wheaton,  111.,  .spending  the  winter^ 
in  Chicago  and  California.  Hr  was  one  of  the  organizers  of 
the  Camel  Company,  and  at  the  time  of  his  death  was  vice- 
president.  He  is  survived  by  his  wife  and  one  daughter,  Mr.v 
James  M.  Hopkins. 

The  Yopngstown  Steel  Car  Company  was  recently  organized 
at  Youngstown,  Ohio,  to  assume  the  business  of  the  Youngstown 
Car  &  Manufacturing  Company,  designers  and  builders  of   in- 
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(lu'^trial  equipment.  J.  E.  Tesse.vman,  formerly  of  the  Ralston 
Steel  Car  Company.  Columbus,  Ohio,  has  assumed  the  duties  of 
general  manager,  and  plans  are  being  formulated  for  enlargmg 
the  company's  output.  The  company  is  entering  the  held  of  re- 
pairing steel  cars,  and  is  at  present  making  prompt  deliveries 
on  pressed  steel  parts. 

lames  Brown  Rider  has  been  elected  vice-president  and  general 
manager  of  the  Pressed  Steel  Car  Company  and  the  Western 
steel  Car  &  Foundry  Company.    Mr.  Rider  entered  the  service  of 

the   Pennsylvania  Rail- 
road   in    1895,    and    re- 
mained with  it  until  1899, 
acting  successively  as 
messenger  boy,  shop  or- 
der   clerk,    invoice    clerk 
and     stenographe*.       In 
1H99    he    became    con- 
nected with  the  Pressed 
Steel    Car    Company    as 
stenographer    and    clerk 
to  the  general   manager, 
being     advanced    to     the 
position    of    assist  int    to 
t  h  e     vice  -  president    in 
July.   1905.     He  was  ap- 
pointed general  manager 
in  July,  1909.  and  made  a 
member  of  the  hoard  of 
directors    in    Jan.,    1913. 
He    was    appointed    gen- 
eral    manager     of      the 
Western     Steel     Car    & 
l-i.undry    Company    August.    1913.      He    is   now    elected    a    vice- 
l.risident  of  the  Pressed  Steel  Car  Company  and  Western   Steel 
Car  &  Foundry  Company,  with  headquarters  in  Pittsburgh.  Pa., 
and  will  also  continue  to  perform  the  duties  of  general  manager 
in  charge  of  operation.     His  title  is  vice-president   and   general 
manager  of  both  companies. 

X.   S.  Reeder,  vice-president  of  the  Pressed   Steel  Car  Com- 
panv  and  the  Western   Steel   Car  &  Foundry  Company,  gradu- 
ated from  Cornell  University  with  the  degree  of  mechanical  en- 
gineer in  18%.     He  then 
served    as    a    special    ap- 
prentice on  the  Pennsyl- 
vania    Lines     West     of- 
Pittsburgh,   and   in   1899 
was     employed     by     the 
Pittsburgh     Coal     Com- 
pany   as     superintendent 
of     the     Montour     and 
Moon  Run  Railroads.    In 
1902  he  entered  the  serv- 
ice of  the  Pressed  Steel 
Car   Company  as   a   me- 
chanical    engineer     con- 
nected    with     the     New 
York  office,  but  in   1904 
he  went  to  Montreal  as 
assistant     general     man- 
ager of  the  Canada  Car 
Company.      In    1906    he 
was  made  general   man- 
ager, and  in  1908  became 
second   vice-president   of 
tlie   Canadian   Car  &   Foundry   Company.     He   returned   to   the 
States   in   1909  as   vice-president   of   the   Western    Steel    Car   & 
Foundry  Company,  and  in  1910  was  made  second  vice-president 
of   the    Pressed    Steel    Car    Company    in    Chicago.      He    is    now 
transferred  to  the  company's  New  York  office,  effective  Decem- 
ber 1. 


N,  S.  Reeder 


J.   F.   McEnulty 


J  F.  McEnulty  has  been  elected  second  vice-president  of  the 
Pressed  Steel  Car  Company  and  the  Western  Steel  Car  & 
Foundry  Company.     Mr.  McEnulty  entered  the  employ  of  the 

Pressed  Steel  Car  Com- 
pany   in    1899,    and    has 
been     its     general     sales 
manager  since  May,  1912. 
He  was  first  an  inspector 
at    Pittsburgh,   later   be- 
ing promoted  to  the  posi- 
tions of  chief  inspector, 
general    chief     inspector 
and     engineer     of     con- 
struction.   He  was  trans- 
ferred   to   the   sales   de- 
partment  in    New    York 
in  1904,  and  in  1907  was 
made    general    superin 
tendent     of     the     Hege- 
wisch      Works     of      the 
Western     Steel     Car     & 
Foundry    Company.      In 
1909  he  was  promoted  to 
the    position    of    general 
manager,     and     in     May, 
1912,    returned    to    New 
York  as  general  sales  manager  of  both  the  Pressed   Steel  Car 
Company  and  Western  Steel  Car  &  Foundry  Company. 

C.  E.  Postlethwaite,  who  since  December  1  has  been  general 
sales  manager  of  the  Pressed  Steel  Car  Company  and  the  West 
ern  Steel  Car  &  Foundry  Company,  with  headquarters  in  New 

York,   was   until  that 
date    manager    of     sales 
for  the  central  district  at 
Pittsburgh,  Pa.    He  was 
born    in     Mount    Union. 
Huntington   county.    Pa., 
and  after  graduating 
from    the    Altoona    high 
school    in    1883    entered 
the  service  of  the  Penn- 
sylvania Railroad,  where 
lie    remained   until    1890, 
acting   successively  as 
rodman    on    an    engineer 
corps,    telegraph    opera- 
tor     and      Pennsylvania 
Railroad  division  car 
clerk.    For  the  following 
seven  years  he  w'as  con- 
nected with  the  Norfolk 
&  Western  as  chief  clerk 
to    the    general    superin- 
tendent at  Roanoke,  and 
later  as  assistant  to  the  general  agent  at   Norfolk.     He  became 
connected  with  the  Schoen  Pressed  Steel  Car  Company  in  Octo- 
ber,  1897,   shortly   after  the   first   steel    freight   cars    were  built, 
and  remained   with  the  company  when   it   was  merged   into  the 
Pressed    Steel    Car    Company.      Mr.    Postlethwaite    entered    the 
sales    department    of    the    company    in    February.    1902. 

A.  F.  Huston,  president  of  the  Lukens  Iron  &  Steel  Company, 
Coatesville,  Pa.,  has   recently   announced   that  his  company  has  ' 
placed  an  order  for  a  plate  mill  which  will  be  able  to  roll  a  plate 
200  to  204  in.  wide  and  which  will  be  the  largest  plate  mill  in 
existence  in  the  world  at  the  present  time. 

Henr\'  C.  Kloos,  of  the  electrical  staff  of  the  Pullman  Com- 
pany, has  accepted  a  position  with  the  Franklin  Railway  Supply 
Company,  New  York.  This  company  is  now  engaging  in  the 
manufacture  and  sale  of  car  lighting  equipment,  and  is  placing 
upon  the  American  market  the  "Stone"  system  of  car  lighting. 


E.   Postlethwaite 
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•    Supply  Trade  News 

Wiltrnl  I\.  I  >i-.iii,  \  irf-prfsiiUiit  ut'  tlie  I'lau  I'.rotlur^  rmiip 
\\(irks,  lii<li;ni;ii)oIi>.  linl.  ilitd  runitlx,  attii  ;i  |>n  iloirjcM  ill- 
ness. 

...  |-'r;mk  i\.  iVli-rs,  t'urnurly  uiili  J.  Sltnic  iV  C<>.,  Londmi.  li;i> 
joiiud  till'  tlvi"triv;il  >taf"t  of  tin.-  l-'r.iiikliii  l\;iilu;i\  Siii>i»I>  ('oiii- 
imny. 

S.   K     Sinitli.   titiiMurr   cf   tlu-    ihiilaii   \    ll(>lliti;.;>\\»)rtli   <'(ir 
pitratiMii,  lia>  aKo  \>v\n  vlt-xlvA  \  in  -pn^idiiit.  ^lUiccding  l'ii>ii"<«r 
lirazer,  ...       .    •, 

;.-;...    Till'    Anuriiati    Sl»<.l     l-niiiuiric    lia\f    takiii    <>\tr    tin.     i.ilixtl 
l>rakf   iK-aii!   >aUI>    liaii.m  r  liitlurlD  Iiandlcd   Ii\    llu-    l\Ili'itt    (mil 
jiany.  ui    riiila<lrlphia. 

II     I"..   Walker,   for  -icvtral  yiar«.   .\r\v    ^  ork   rritri'^iinative  of 
tlu-    ."^.     K.     i".    I^all    Ikariiiu    I'oinpaiiy.     Ilarlforil.    (oiiii..    li;i~ 
;•  -    stviTi'l    lii>.    coll  tuition    with    thai    coinpaiiN .  '    .  •■  . 

-V.i-  The  I'.nrtKtt  ()\.\.;tn  ('oniiiaii>  lompUtcl  a  lu  u  plant  at  li 
Worth,  'l'e.\..  on  I  HrtinKr  1.^.  'J'hi-^  i>  tlu  ninth  iilant  to  In 
trcctKl  hy  tlu'  i-oinpany  :  in.  \arioii>-  iinlii^trial  ».intt-r.s  oJ  tlu 
country.  .• '• 

.''■■•<  ifori;c  U  li^nlK•r^on,  vonvnliinL;  tiijiinir  of  tlu-  lialilwin 
l.ocomoti\c  Work-,  ha>  n-ii:mil  ironi  th.it  po-ilion  .nul  o])iiucl 
an  iiuJepfn<lint  oiVici' :is  vonMiItinu  riitjinitr  at  K^Jl  Walnut  strut. 
I'hiladfiphia.    I'a 

Frank  Jlouar«l  Uailit,  .i>si>ta!U  iiiaiiaL:i-r  of  salt<  of  the  11.  K. 
Fortt-r  ("onipatiy,  rittslmrj^li,  I'a..  tliid  after  a  hrit  f  illtic^s  from 
piuninoiiia  on  'I  iif-<iay,  Dtccnilnr  14.  .Mr.  Uailic  had  hciii 
asxH  iatt.<l  with  tlu-  conTi)aii\   lor  J7  \tar>.       •     •   ' 

1".     11.    I". >r-yili,  who   for   tho   pa>t   tline  ycar.s   has   htiu   cmi 
nt-cu«l   witii   tiu-  .salts  tlipartim-nt   of   tlu-    Hair  i\:    Kilhurn   (  oni- 
pany.  with,  ot'tici-  at  t  liicayo,  ami   fornu-rl>    >alc>  man.iiiir  of  tlu- 
I'ord  \  Johii-ou  ('onipany.  rt-siyiu-fl.  tlVcctivr  January   1. 

■'Flint  ^:  <,  lu.-tir,  Iiu..  Ww  'SHrk.  lia\i.-  takni  the-  i-\tlnsi\c 
■":.".:  salt's  agency  for  tlie  L  niti-d  .'^tatis  ami  (  aiuula  for  tlu-  .National 

.  >  (irapiiitf  Luhricator  (  «>inpan> ,  .^tianton.  j'.i  lln.  Inliriratois 
.  ;   ■..     nVadt*  l>y   tliv    latti-r   ha\f  hciii   adoidi-tl   1>\    11    laihoaiU   and    iii- 

:;;.     stalled  on  4U  otlu-r>. 

.■■'•..••":;  •      lifTTii's   NfaiK's    Moilin-,   thairinan   oi    tlu-   hoanl   of   ijiintor^   oi 
..  . .  .    tht-   l.ink-Iull  (.oini)an\.  (  hioaiio.   111..  dii-<l  at   hi-  h.iiiu-  in    I'hila- 
■-, .-     lUlphia.   .*^rpt»n>U-r   4       .\lr.    Dod^-    wa-   horn    linu    3*).    is.^J.   at 
Wavi-rly,    S.   ).      He   iludiitl    thri-t-    \r;ir-    al    (  oriull    I  iii\»r>ity 
and  tlu-n  looka  >pi:i'ial  «>ni--\r:ir  conr>f  in  ilunii-lr\    at    l-'iit'_:rr- 
.\ftir,>pindin!.,'  a  >liort  (inu-  al  tlu-   .Morgan    li'in    Work-  in    .New 
'.■■,:.. '/"Viirk,  he  t,'titt.-ri-(l  llu-   -hoji-  .if  janu-    K'oacli.   i!h    ■«hiplinildi  r,   at 
..-;—.  L'hesti-r,    l*;i..    wlu-n-..    tlurin.u   a   lliri-v   years'    -t.i.\.    lu-    wa-    -ur 
rr--ivt-ly    jonrntymaii.    fonniaii    and    -upcriiitt-ndi-nt    <>f    trciiinii. 
.\l>out    1.S.SII  lu-   Inranu-   ai-i|uaintod    with    William    I),    l-.wan.   tin 
invrnloiof  thi-  |-.uart  link-lnltiii::.  and  -■■on  al  lir  ji  liiu  d  him  aiicl 
his   a>M»ciat«.-s   in    the   d»-\  i  loiinuni    of    tlu-   <-hain    hii-iiu--.    whirh 
.-It  that  timi-  ha<l  not  attained  a  \iv\   ynal  iiiipoiiaui-t  .     IK    lain 
iiitcrvd    into    a    partiur.-hi]i    with    l-Jlwanl    II.    lliirr,    iimK-r    ihr 
name   t»f    I'.iirr   &    iJodiit-,    ulio    n  i)rt -» iilrd    in     I'liiladi  Iphia    tlu 
|-".vv;irt    .\laiitifactiu-int;    ('t.nii)any    of    Indianapoji...    ihm    niainif.u 
!urii;ji{  the    Kwart   <Utatliahlf   link-hrlt.     ( )ut    of   thi-   ]iartiu-r-Iiip 
kiri-w    the    Link  r.elt    l-aiyiiu-erini;    ( "oinpany.    or.yani/ed    in     l.'^.^S 
In    ISS*'   Mr.    D.xi.ue  hnntyht   out    the    Dodui-   -y-tetn   of    -loiins^ 
antiiracite   coal    in    larjie   c«>nical    pilr-   and    reloadiii.i;   il    l>y    ma- 
chinery.    I-*or  thi-  invetnion  he  received  in  I'HI"  the  |-"lliott  (re- 
son  jiold  medal  from  the  l-"rauklin   Institute.     In  ISWJ  Mr.   Dod^c 
was  elected  jire-iileiit  of  the  l.ink-i!«lt  Knuiiiei  rinir  (  >iinp;in\   ami 
the  Dodye  (oal  .^tora.iie  Company   (later  calle<l  tlu     I.    .\I.    I)cM|i.;e 
C"omi»any».     He  liecame  diairmau  of  the  hoard   of  director*  of 
flu-    I.ink-lJelt   Ciimi>aiiy   ulu-n   it    wa-  ors.:ani/ed    in    I'XK)  throueli 
the   merirer  of   tht-   allieil   coinpanii-     tlu-    l-iiik   I'.tit    l-.niiiiieeriii}.; 
(  iMiipany,  Philadelphia:  the  Link-I'.eh   Machiiurs   (.oinpany,  (hi- 
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ca^;o,   and   the    l-^uari    .Manufacturing    Company,    Indianapolis,   at'-: 
which  time  Charles  I'ii  z  iKcame  ])re-ident  of  the  Liiik-I'.elt  Com- 
I>an\-.     Mr.  Dodgi-  ha-  hctii  a  \i-r\    -ucce-sful  inventor.     He  too';: 
out  over  KKI  ])atent-,  anKni.t:  tluni,  of  conr-e.  heing  many  relatir:^ 
to  the  coiistrtictioii  and  manufacttire  of  -ilent  chain. 

(.   W'."  Ci^oss.  from  l')(l(>  to   l'M4  -uin  rinteiidcnt  of  ajiiireiitict  i 
ot    tlu    .New    NUrk   (  iiilral    Line-,  ha>i  heeii  elecle'l   vici   ]>re-idei  ! 
of  ilif  Liiiiipiiicnt  lmi>rovriiu-nt  ( 'ompan_\ .  with  ol'tice  al  3<l  (  hurcj!  .• 
.    .  >trtet.    New     \<)rk.      Mr. 

Cn^-i  started  hi>  railroad 
career  a-<  a  machinist  ap- 
prentice   on    tile    Ciiicii  - 
ii.iti,  Hamilton  \   l)ayt(Ml  .' 
at     Lima.     ()hio.       hroiii 
ISSO  to  1S««)  lie  was  re- 
-pectively.     a     machinist, 
dralt.-man,    foreman    ;'t;  ' 
a--i-iaiil     m  aster    nu 
chanic    in    the    shops    o! 
llu-     I'emi-ylvania    Line- 
at   l-"ort  Wayne,  Ind.     h\ 
]S'H)     he     u-cnt     to     tl- 
Lake    .Shore   iV    Michii;:   : 
.^I'Utlu-rn   a-   master   ir,. 
chanic  at    I-'lkliart,    Fii-!  , 
ami  hecame  -upi-rinlei:.^  ■ 
eiit    of    apjireiitices     foi.  / 
the    .\e\v    York    Cent';"'"  ; 
Lines,   with   head<|uaricn- 
at  Xew-  York,  when  tlVarv, 
r;iilr<xid  revi-t  d  ;ind  c«-n-  ' 
trali/ed    it-    a]>])rentu-i -hip    dipariniint    in    1"'(MI.      .\lr.    Crosx    h;t- ' 
In-Ill    a    repri.--eiii;itu  e    I'lr    the     l-.i|iiii)iiunl     Improveiiitiit     (oni- 
pany -ince  July,   1*>14.      Hi    took   n]>  hi-  luw    duties  a;*  vice-presi-- 
di-nt    on    Decemher    1.^.  .       .       .    ..  ^.     >-.; 

.\ndrew    .1.   l-'arley.   \  ice-pn^ideiit   of   iht-  Canier  ("onijiaiiv .   and 
for    niaii.\    year-    -ecrelary    of    the    (  liiiaL;o    |vailua\     l-'.i|ui]iineni  • . 
(  oiiipan>,   died   "ii    I  ).c<-inher    13.    1"'!.^.   ,ii    the    Hyih-    I'ark   hotel. 

Chicago.     111.       .Mr.    Far- 
ley   wa-   Iiorn   .it    .Schuy-. 
l.-r\ille.    X.    \'.,    in    1X47.. 
.111(1    -juiit    hi-    early    lifi 
in    rroy,.,N; 'V..  where  jit: 
was,    at   .one    tinit-,    en-, 
u.iire'!   ill  the   retail   hnsi-! 
lu--.        His      advent      iii  •' 
i!ii    railway   supply   husi 
ni-s  .  was     w  ilh     the    <  .1  ' 
I  >iinhani     .Manufactiirin.: 
"  oiiipanx.     When  he  lei! 
thi-  coiniiany  lie  l»ecani« 
romu-Cti<l    with   The    .\. 
lii-mal  llraki-  lU-am  Con 
p.-in\.    iKiw    tlu-    C'hicaL' 
K'  .1  i  I  u  .1  y     l-'.(|uipnie! 
t  ■•mi.any,  with  which/  1 
-pent    ni'»t    of   his    hn- 
ness  career.     .Ahout  llv 
years     nii<>     lu;     jetirc  • '" 

lli'lll   acti\e   lillsjiK-ss  and  ; 

li.i-    li\ed    most    of    eac  :  - 
\iar  at   hi-  -iimnur.  place  al    W  heaton.   JH..  -p./ndinj,^  the  wintiT- 
in    (  hicayo   and    (  alif- -riiia.      \lr   wa-   one    (.f    the   oryanizer-   o'    ' 
llu-    ("aiiul    (oini.aii\.   and    .it    tin     time   of    his   death    w-asvi<:t' 
Itre-ideiit.      He   i-   sur\i\td   hy   hi-   wifi    and   oiir   daiiuhli  r,    Nfr?^.'  v 
jaiues  M..1  Loitkiiis.  ...  ,.    . " 


i.. 


A.    J.    Fnrley 


Tile  ^'onn.L:-towll  .'^leel  (  ar  (onijiany  wa-  receiitlrdrj<aTii/.e*' 
al  \  oun.u-tow  n.  (»hi.i.  to  a--uiiie  the  Im-iius-  i.f  tlu-  N'oun.gstoW'- 
Car   &    Manufacturing   Company,   designers   and   builders   of   in 
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-Stril  ^  ar  \  l'..niHli\  (cmipany. 


.luMiial  i.|"'I""^"t-  J.  K.  Tcsseynian.  f..rnurly  ..t  tlu  KaNt-n 
Sul  Car  (."..mp.Miy.  (olunil.u-.  Olii".  ha-  a->nnK-Vl  tlir  .lutii-  -'i 
^viural  nianai^n-.  aii<l  l)laiis  art-  luiii--;  l'onnnlau<l  fnr  ciilar-in.y 
tlir  o.nii.a!i\'>  ..mi-ul.  'I  lu'  o.mpaiiv  i-  tiitiTin.ii  i1k-  fidd  .'t  rc- 
,^•liri1ll:  -!id  car-.  an«l  i-  at  vif-cnt  inakiil;^  ].r..iiipt  aclivcric> 
nil   iiri--i(I   -till   I•aI■t^. 

|.,„H-  i;n.uii  ki.Ur  lias  l„cii  cltvtol   xio-.n-HUnt   an-Uiiural 
,anau«T   <.t    the    IVf-u!    Sud   (ar   CmiiMuy   aii'l   tin    \\i-i--n> 

Mr.  iviiKr  cntcu-<l  llic  srrviiH-  <•! 
t  li  c    Pcnn-<ylvaiiia    !\ail- 
'"  ■'■  •'  r<.a<l    in     1S'>5.     an<l     ri- 
maiiHil  ui'.Ii  it  niitil  \^'^>. 
;i  c  t  i  n  ji  successively  a- 
iiH -"•iiititr  hoy,   shop  or- 
•  Kr    clerk,    invoice    clerk 
.mil      >ieno,!4raplur.        in 
IS'X)    lie    he  came    con- 
nected   uilii    llie    rre--e<l 
Sleel     <"ar    ("ompatiy    as 
-uno.urapluT     ami     clerk 
\<>   tliv   jjeiieral   inana.L'<  r. 
liein^Lr     advanced    to     the 
position    of    avsi<t  .:it    V> 
1  h  e      \  ice  -  president     in 
lul>.    l'H)5.     He  was  ap 
p.  unted   licneral  manai^er 
ill    |nl\.  l'><''>.  and  made  a 
mend»er  of  the  hoard  ol 
(linctor-     in     Jan..     1**13. 
He  .  \va>    ai>])ointed    sitit- 
vta\      inanasier      of      the 
AVoslcni     ."^leel     Car     \ 
I'    i»    now     ( lectt'd    a    \ice- 
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.  '"'i-Vi.iUdr.y:.  <  omiianx  .\nun-i.  I'd.V 
V-  .pre>i?U:l>i  of  ill.  I're.>ed  Sleel  <  ar  (  oini)any  and  W  e-tern  Steel 
^'  =  i'.ir  \-  f"onn<lr\  Cimpany.  with  lu  ad<|narters  in  fitt-hiutih.  I'a.. 
V  and  will  aKo  c..nliniie  to  iierform  the  <hilie>  of  uemral  manairer 
."--  in  chariie  of  oprraliou.  !li-  title  i-  \  ice  pre-ideiil  an<l  general 
tnanajier  of   licth   coni]ianie-».  .:,.-■.■;••    ^■.■■,     ..,.-■    • 

.''.■■!'    \.    S.    Nee.ier.   \  ice-pre-i.Knl    of    ilie    I're-Md    Steel    l  ar   t  oni- 
.'.'■    •p.nny   and   tlu-    We-tern    Steel    (  ar   \-    l"otnidry    Company.   i;radii 
"':'    atetifroin.G.rnvIl  L'liiverHty  with  the  decree  of  mecliaiucal  en- 
;  ;^'  ;  ;  r    ■    '^^- '  ■     -      i    ■  giiieer  in  1S%.     He  then 

-erved    as    a    special    aji- 
jireiitice  on  the   JVnn<yl- 
\ania      Lines      West      of 
I'iit-hiiryh.    and    in    1S'>*> 
was     employed     hy     tlu 
l'iit-1>nri.;h      Coal      Com 
I'Auy     as     superiiitende''.t 
i<\      tile      Moiitonr      :mil 
M.Miii  i\nn  K.iilroads     n: 
I'MIJ  lu   tiitered  the  serv- 
ice  of   the    I'res^i-d    Steel 
Car   Couijiany   a<   a    tnc- 
clianical     ent;ineer     c  >:i 
iiected      with     the      Xew 
\,<rU    .a''H(.    Inn    in    l*'n4 
he    Will",    to    Montreal   ;i> 
a--i-tani      iji-neml      iikmi- 
ajiir  of   the  ("anada  Car 
Coiniianx.       In     I'MKi    he 
wa<    tnade    liener.il    m ti 
Sjiir.  and  in   I'M),'^  lucame 
■  ;.■•...;     !--:•'•  ■;.-  ,.    iSecond    \  ice-president    of 

the  t  anadian  Car  X-  iMniiidry  Coitipany.  He  ntnrne<l  to  the 
Matejv  in  1<>()'I  ;i-  \  ice  pve-idiiit  of  \hv  W'e-tern  Sleel  Car  \ 
1*"j>ul)(lry  Ciintpatiy.  and  iii  l''l()  ua-  made  vi-etHxl  vice-i)re-i<lent 
'.«'|  tllO..  IVessivfl  Steol  Car  ("nnipany  in  (  hicayo.  He  is  no\V 
-.transft  rred  to  the  coitKpaiiv's  Xew  A'oik  otiiee.  rtVective  Deoem- 
her    1. 


N.    S.    Reeder 


1  !•  N[ci-nnhv  ha>  heen  elected  seco.ul.  vice-prcs.dcnt  of  the 
I'rV.-cd  Steel  Car  C'ompany  and  the  Western  Steel  Car,  _&: 
l-onn.'rv   Contpanv.      Mr.    Mcl-nulty   i-ntere<l   the   employ   ot    the 

Pressed   Steel  (  ar  Com- 
|l>any    in    l^^^K    and    |ias 
■ixen     its     iieiieral     sale- 
manager  since  NIay.  191- 
He  was  lirst  an  in«>pet,-tor 
at    Pilt>huruh.    later  jl»e-  ; 
iirir  promi>ted  ti'  the  p|»-i- 
ti.in-.  of  chief   in-pcvtor. 
-enerai     cliiel     tjisi>ec»or 
and     engineer     .tif  '  fcOlt-'\ 
Mriiction.     He  was  trati-- 
ferred    to    the    sale-*    de- 
parttnent    in    Xew    ^f•rk  .     • 
in   1««M.  and  in   V>*^7  >va-     ,. 
m  a  d  e    getural    -nperin         ■. 
teiident      of     the      Hege- 
wi-ch      Works      ..f      the 
W.-tern      Steil     tar     \ 
;  l-"..iindry    ("ompany-       I" 
/I  l*«l«*  he  was  promoted  to 
.'the    position    of    general    '. 
j;njanager.    and     in     Ma\,   »i 
I  ri9l2,    teturned    to     Xew 
\ork  as  geiienil  sales  manager  -d  l-.t1i  the   Pressed   Steel   Car     . 
Company  and  \\\Mern   Steel   Car  \    i'onndry  C<.tnpan>. 

C.    I"..    Po>tlethwaite.    who   -mce    I  )icemher    1    ha>   heen   general 
saKs  manager  of  the  Pres-ed  St.el  Car  Company  an-l  the  \\><t-   •■; 
,rii    Steel   tar  \    Eonndry  Comi>an\.   with   hea<l«|uarter->   in    Xew       : 

■.      ^  ..rk.    w.is    until   tliat 
<iate     manager     of     ^ale^ 
for  the  feiitral  district  at    '. 
PittsT.iirgh.  Pa.     He  was  >  ^. 
horai  •ill    Mount    Union.. 
Huntington   county.    Pa  . 
atid    a  f  t  e  r   graduating 
fr.  .m    the    Altoona    high 
^ehool     in     1SS3    entered 
the   service  of   the    Penn- 
sylvania  Railroad,  where 
he    remained    until    IS'HI, 
a  c  t  i  n  g    successively   as 
rodman    on    att    engitieer 
corps.     tele;.:rapli     (»iKTa- 
tor      and       Pennsylvania 
K  a  i  1  r  o  a  d  division  car    -, 


J.   F.   McEnulty 


Postlethwaite 


clerk.     I'or  l!ie  t.dlowing   . 

seven  years  he  was  con-  • 
.    nided    with   the    Xorfolk  ;' 

X:  \\\stirn  :i<  chief  clerk: 
;  t«.  tlie,  Riencral.  sut>ertn- 

teiidetit  at  Ko.anoki',  atid 
later  ai's.  assi>i;iiii  i,,  tin-  i^nural  agent  at  Xorfolk.  He  hicame  • 
coniuciid  with  the  Schoeii  I'ressf.l  SteelX'ar  <  Mnijumy  in  Oi-to- 
Iier.  1S«»7.  s]),,rtl>  after  the  tirst  si,il  freight  cars  were  l»nilt.  ' 
and  remained  with  the  companx  wlu-n  it  was  merged  into  the 
Pressed  .*^leel  Car  t'oinp.inv.  Mr.  Pi>stKtln\aite  enter^iU  the 
sales    «lef)artment    of    the    coinpan\     in     I'ehruary.    VH^Z.       ,'■        .^      • 

\.  1".   iiuston,  president  of  the  Eukeiis  lion  &  Steel  Ctmntany, 
( "oatesville,  Pa^v  h:*?^   re<entl>    announced    that    his   comp.any   has 
placed  an  order  fen"  a  plate  mill  which  will  he  aide  to  r<ill  a  plate ^ 
2(H)  to  2(14  in.   wide  and   which   will   he  the  brucst   plate  mill  in;.' 
rxistince  in  the  worhl   at  the  pnstnt   time. 

Henr\  (  .  KIoo-.  <d  the  electrical  staff  of  the  Pidlmat.  ("om- 
)>an\.  has  accepted  ;i  position  with  the  hranklin  Kailway  SniH)ly 
Coniji.iny.  Xew  ^'ork.  'Phis  com]>an>  is  now  engaging  in  the 
mannf.ictnr«-  and  s.ile  of  i  ar  lii;luin;>:  e«iuipnient.  and  is  placing 
Upon  tile  American  market  the  "Stone"  system  of  car  lighting. 


,56 


RAILWAY  MECHANICAL  ElSfGINEER 


Vol.  90,  No.  1 


hitherto  manufactured   in   England    and    extensively    employed 
abroad. 

Henry  Phipps  Hofifstot  has  been  appointed  to  the  position  of 
assistant  manager  of  sales,  central  district,  of  the  Pressed  Steel 
Car  Company,  with  headquarters  at   Pittsburgh,  Pa.     Mr.  HofF- 

stot  has  been  in  the 
service  of  the  com- 
pany since  1910.  He 
graduated  from  Har- 
vard College  in  1909, 
and  in  the  same  year 
entered  the  employ  of 
the  Canadian  Car  & 
Foundry  Company  at 
Montreal  and  Amherst, 
N'.  .S.  The  follow- 
ing year  he  was 
ai)p;)i!ited  assistant  to 
the  general  manager 
of  the  Pressed  Steel 
Car  Company,  and 
on  December  1  en- 
tere<l  the  sales  de- 
I)artnient  of  the  com- 
pany as  assistant  man- 
ager of  sales,  central 
district,  with  headquar- 
ters at  Pittsburgh,  as 
above  noted. 


H.  P.  Hoffstot 


Edward  F.  Carry.  Chicago,  has  been  elected  president  of  the 
reorganized  Haskell  &  Barker  Car  Company,  of  Michigan  City, 
Ind.    Mr.  Carry  was  born  in  Fort  W  a\  ne,  Ind.,  on  May  16,  1867. 

and  was  educated  in  the 
public  schools  of  that 
city.  He  began  his  busi- 
ness career  with  the 
Wells  &  P'rcnch  Car 
Company,  Chicago,  and 
was  secretary  of  this 
company  at  the  time  of 
its  consolidation  with  the 
.\merican  Car  &  Foun- 
dry Company.  He  has 
served  the  latter  com- 
pany for  28  years  as 
district  manager,  third 
vice  -  president,  second 
vice-president  and  later 
as  first  vice-president 
a  n  d  general  manager. 
Since  1903  he  has  been 
a  director  and  member 
of  the  executive  commit- 
tee of  the  company.  Mr 
Carry's  election  as  presi- 
dent of  the  Haskell  &  Barker  Car  Company  was  effective  on 
January  1 ;  he  w  ill  take  otHce  on  January  10.  upon  the  completion 
of  legal  details.  The  following  directors  of  the  Haskell  &  Barker 
Car  Company  have  been  elected :  F>ank  A.  Vanderlip,  presi- 
dent of  the  National  City  Bank  ;  W.  E.  Corey,  president  of  the 
Midvale  Steel  &  Ordnance  Corporation  :  .Ambrose  Monell,  presi- 
dent of  the  International  Nickel  Company;  Joseph  W.  Harri- 
man,  president  of  the  Harriman  National  Bank ;  John  Mor- 
ron,  president  of  the  Atlas  Portland  Cement  Company;  E.  S. 
Webster,  Stone  &  Webster;  A.  O.  Choate,  Potter,  Choate  & 
Prentice;  and  Edward  F.  Carry.  Two  additional  directors  will 
be  chosen  later  on.  Mr.  Carry  has  a  large  circle  of  friends 
among  railway  officers  throughout  the  country.  His  home  is  in 
Chicago,  with  summer  residence  at  Lake  Forest,  111. 


E.   F.   Carry 


W.   L.  Conwell 


W.  L.  Conwell,  vice-president  and  treasurer  of  the  Transporta- 
tion Utilities  Company,  New  York,  has  been  appointed  assistant 
to  the  president  of  the  Safety  Car  Heating  &  Lighting  Company, 

effective  January  1.  Mr. 
Conwell  has  been  in  the 
service  of  the  Transpor- 
tation Utilities  Company 
since  1911.  He  was  born 
at  Covington,  Ky.,  Janu- 
ary 2.S,  1877.  He  received 
iiis  education  in  the  puli- 
lic  schools  of  Phila 
delphia  and  at  the  Uml- 
versity  of  Pennsylvani;i. 
from  which  he  graduated 
in  1898  with  the  degree 
of  electrical  engineer. 
He  then  passed  the  ex- 
aminations for  first  as- 
sistant engineer  for  the 
United  States  Navy,  biu 
received  no  appointment 
because  of  the  cessation 
of  hostilities.  He  was 
employed  in  contractiiia; 
w<irk  as  a  time-keeper 
for  the  Tennis  Construction  Company,  Philadelphia,  becominji 
later  chief  engineer  and  secretary  of  the  company.  In  1901  lie 
resigned  to  become  city  salesman  of  the  Westinghouse  Electric 
&  Manufacturing  Company  in  New  York.  He  was  later  placed  in 
charge  of  the  isolated  plant  department  of  the  company,  and  for 
live  years,  ending  in  1911,  was  engaged  in  railway  work.  He  then 
became  vice-president  of  the  Transportation  Utilities  Company. 

Paul  M.  Lincoln,  for  over  23  \-ears  connected  with  the  oper- 
ating and  engineering  activities  of  the  Westinghouse  companies, 
on    January    1    became    associated    with    the    sales    department 

of  the  Westinghouse 
Electric  &  Manufactur- 
ing Companyy,  with  the 
title  of  commercial  engi- 
neer. Mr.  Lincoln, 
shortly  after  his  gradu- 
ation from  Ohio  State 
University  in  1892.  en- 
tered the  employ  of  the 
Short  Electric  Company 
in  Cleveland.  He  then 
went  to  the  Westir.ir- 
liouse  Electric  &  Manu- 
facturing Company,  aid 
was  engaged  in  the  test 
ing-room,  and  in  gener- 
al engineering  work. 
When  the  plant  of  the 
Niagara  Falls  Power 
Company  was  opened  he 
became  its  electrical  sn 
perintendent,  and  as  sucli 
had  much  to  do  with  the 
first  transmission  line  to  Buffalo.  In  1902  he  returned  to  the 
Westinghouse  Company,  specializing  on  the  general  engineerinii 
of  power  stations  and  transmission  lines.  He  was  for  several 
years  in  charge  of  the  power  engineering  department,  but  wa-« 
transferred  to  the  engineering  department  when  that  was  organ- 
ized. Mr.  Lincoln  is  well  known  in  engineering  circles  throug'i 
his  active  work  in  the  American  Institute  of  Electrical  Engineer'^, 
of  which  at  one  time  he  was  president.  He  is  a  well-knowi 
writer  on  technical  subjects  and  has  also  been  identified  with  edu- 
cational work  for  some  time,  filling  the  chair  of  professor  of 
electrical  engineering  at  the  University  of  Pittsburgh. 


p.    M,    Lincoln 
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^      .    ^  »T  I  nder  this  title  three  articles  are  repro- 

Toning  Up  ,        ,  .  ... 

duced     on     another     page     which     were 

^^  received    in    the    competition    that    closed 

Organization  January  1,  1916.    These  articles,  judged  to 

he  the  licst  of  those  suhmitted,  came  from  J.  A.  Pack,  chief  clerk 
in  the  motive  power  department  of  the  Chesapeake  &  Ohio  at 
the  Huntington  (W.  \a.)  shops;  John  \'.  Le  Compte.  foreman, 
motive  power  department.  Baltimore  S:  Ohio,  Baltimore,  Md. ; 
and  Millard  j.  Cox,  assistant  sui)crinten(kiU  macliinery,  Louis- 
ville &  Xashville,  Louisville,  Ky.  The  competition,  as  far  as  the 
number  of  letters  received  is  concerned,  did  not  come  up  to  either 
the  apprentice  or  car  inspectors'  competition,  which  were  held 
last  fall.  This  ]>ro\ed  a  big  surprise,  for  much  attention  has 
been  uiven  to  organization  problems  in  the  mechanical  depart- 
iiuiu  in  recent  .\ear<  and  we  really  expected  to  be  deluge<l  with 
material. 


justified.  The  next  time  the  lamentations  are  heard,  why  not 
seek  the  root  of  the  trouble ;  repair  the  gears  and  give  them 
a  chance  to  show  what  thev  can  reallv  do? 


The 

.\pprentice 

Competition 

tici-    I'eels    alxnit    the 


In  our  January  issue,  page  2,  we  had  an 
extensive  announcement  of  a  conii)etition 
for  apprentices  which  is  to  close  March  1, 
1916.  We  want  to  know  how  the  appreu- 
elTorts  which  are  lieing  made  to  educate 
and  train  him  for  his  life  work?  What  things  ha\  e  piOved  most 
inspiring  and  helpful  to  him?  What  methods  or  practices  in  bis 
course  of  training  have  made  the  greatest  appeal  to  him?  What 
can  be  done  to  make  the  course  of  training  of  greater  practical 
value  to  him?  Apprentices,  or  graduate  apprentices,  who  lia\e 
completed  their  courses  since  January  1,  1913,  are  eligii)le  to 
take  part  in  the  competition.  For  the  Iiest  letter  on  this  subject, 
from  a  ])ractical  standpoint,  which  is  received  at  our  oftice  in 
the  \\  oolworth  JJuilding,  Xew  York,  on  or  before  March  1, 
1916,  and  which  does  not  contain  more  than  5(H)  words,  a  prize 
of  $13  will  be  given.  For  the  next  best  article  $10  will  be  paid. 
Other  articles  which  may  be  accepted  for  publication  will  be 
paid  for  at  our  regular  rates. 


Slack  '     d  That  bug-a-i»ear — Slack  I    It  causes  break- 

in-twos,  damaged   freight,  wrecked  eqnip- 

Draft  Gear  ^        ,  ..c     *  i    1 1      •     ••  j- 

ment  and  man>   a     Scotch  lilessmg     from 

Maintenance  {i^.  ^oad  men,  the  ohicers  and  the  shippers 

whose  goods  are  damaged.  Why  not  humor  the  beast?  Any 
kind  of  draft  gear,  whether  spring  or  friction,  cannot  be  ex- 
pected to  ])erform  its  proper  functions  unless  it  is  properly 
maintained.  It  has  important  work  to  perform — it  must  keep 
the  slack  to  the  proper  amount  and  it  must  absorb  the  shocks 
incident  to  car  movements.  Unless  it  does  these  things  it  is  not 
worth  much  more  than  the  tild  link  and  pin  connections  of  years 
ago.  The  fact  that  a  highly  improved  and  expensive  draft  gear 
has  been  i)lace(l  on  a  car  does  not  mean  that  the  car  will  forever 
more  be  immune  from  the  ravages  of  rough  bandling.  It  should 
be  maiiuaiued  the  same  as  any  other  part  of  a  car  or  locomotive. 
We  will  grant  that  it  takes  time  and  money  properly  to  inspect 
the  draft  gears  of  every  car  and  make  repairs,  but  because  of 
the  trouble  caused  by  excessive  slack  and  the  damage  caused 
by  ineffective  draft  gears,  such   labor  and  expense  will  be  amply 


Fuel   Economies 
at 


Fuel  is  fuel  no  matter  whether  it  is  used 
on  a  locomotive  or  at  a  stationar\-  boiler 
jdant.  It  costs  money  wherever  it  is 
Stationary  Plants  „sed.  The  fact  that,  comparatively  speak- 
ing, but  little  is  used  at  stationary  jdants  does  not  mean  that 
tl'.ey  are  not  wortb\  of  ins])ection  and  im])rovement.  That  over 
600  lb.  of  scale  has  been  remoxed  from  a  railroa.J  stationary 
boiler  by  the  application  of  a  patented  ftne  cleaner  indicates  that 
in  some  cases  the  sui)ervision  of  stationary  boiler  plants  is  notori- 
ously weak.  .Another  instance  might  be  mentioned  of  a  plant 
operating  in  a  bad  water  district.  Kxcessive  boiler  troul>le  led  to 
an  investigation  ol  the  plant :  an  analx  sis  of  the  lioiler  water 
alter  two  successive  "blow  downs."  two  gages  l)eing  blown  out 
each  time,  showed  304  grains  of  incrusting  solids.  The  fee<l 
water  had  been  treated  (  ?)  and  contained  33  grains.  This  boiler 
now  o))erate^  with  less  than  two  grain>  and  boiler  troubles  have 
l)ecn  materially  reduced.  It  is  well  known  that  scale  is  a  poor 
conductor  of  heat.  W  by  wait  until  it  makes  its  presence  known 
tbrougii  the  coal  bill?  A  dollar  >a\ed  at  a  stationarv  plant  is 
as  good  as  tlie  d<  liar  earned  in  carr\  ini:  tranic.  The  work  can 
be  done  at  a  ^nall  exi)ense  and  the  returns  will  make  it  well 
worth  while. 


Passenger  Car  ^^"*^    exc«.e<lini;l\     important    jiart     of     the 

,„         .      ,  work  ot  the  car  department  has  never  re- 

Ferminal  •     j  i  -.•         -.i  i         •, 

ceived  mucli  recognition  either  in  the  rail- 
Competition  y^^y  technical  publications  or  in  the  i»ro- 
ceedings  of  the  various  mechanical  department  associations.  Just 
why  this  is  so  it  is  dilficnlt  to  understand,  because  it  is  one  of 
those  features  which  have  much  to  do  with  the  convenience. 
comfort  and  health  of  the  traveler,  and  therefore  merits  prime 
consideration.  It  is  the  organization  and  methods  of  handling 
a  passenger  car  terminal  yard,  first,  so  that  the  e<|uipinent  ma\ 
be  made  clean  and  sanitary  and  the  supplies  lie  ))roperly  re 
plenished  in  order  to  please  and  iirotect  the  traxeling  ])ui)lic: 
and  secondly,  that  the  work  may  be  carried  on  elticiently  and 
economically.  The  work  which  is  handled  by  the  passenger  car 
terminal  force  is  a  most  difticult  (me  and  is  often  seriouslv 
complicated  by  storm\  weather  and  delays  to  important  pas- 
senger trains.  The  organizaliou  must  have  suHicient  elasticity 
so  that  these  difficulties  may  be  overcome  without  neglecting  the 
e(|uipment  or  interfering  with  sdiedules.  To  place  ♦bis  subject  on 
record  and  encourage  as  man>  of  the  car  department  foremen  as 
l)ossible  to  give  us  the  benefit  of  their  experience  and  views,  we 
will  give  a  prize  of  $33  for  the  best  article,  from  a  practical  stand- 
point, which  is  received  in  our  offices  in  the  Woolworth  building 
on  or  before  April  1.  1916.  A  second  prize  of  $25  will  be  given 
for  the  next  best  article,  and  others  that  are  accepted  for  i)iibli- 
cation  will  be  paid  for  at  our  regular  rates.  It  is  not  neces>ar>. 
in  order  to  (jualify,  to  discuss  the  subject  in  all  its  phases,  or  in 
its  entirety.     If  you  have  had  special   experience  along  one  line. 
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hitherto   maimfacturod    in    I-.iiLiI.iinl     aiid     i\tt  ii^ix  il>      iniiilowtl 
aliroati. 

Ilnirv  I'liipii-  H<>iy>tt>t  ha^  lanii  ai)[x>ititOfl  ti>  the  jiusitinn  nt 
a>*i>lam  inaiiamr  of  saTi«>.  rnitral  <li>lriit.  of  llu-  l^ir^-r<l  Stii-l 
lar  I  oini)anv.   will)  hiadtiiiartir^  at    I'itt^lniruh,    I'a.      Mr.    liotV- 

-tot  h'lN  luiii  ill  tlu- 
^ir\  ice  '  '1  thi'  I'l  "111- 
l.any  -.imc  l''l(>.  Mr 
.i.;ra<hKitr<l  from  I  lar 
^.ni\  Collf.iii-  in  l''(l''. 
■  iiul  ill  till'  ^anu-  \i'ar 
( iilvrrd  tlu'  i-in|)!oy  of 
ilu-  latiadiaii  <  ar  v\ 
l"oiiinh\\  (  oinpaiiy  at 
.Moiiirial  and  .\iiilurvt. 
\".        S.  llu        follow - 

nil.;  yi'ar  ho  \\a* 
ilt)i  -inted  a»^i>tanl  to 
'lit  -iiural  niaiiaurr 
cf  tin-  I'ri^-od  Still 
*  ar  (  •iiti)ian\.  and 

on  DiTiiiilur  1  (11 
'ind  tile  »aU  >  di- 
laiitmnt  of  llu-  lom- 
l>an.\  a^  a^^i^tanl  niati- 
aiiir  of  •^a]t•».  rfiitral 
di-irirt.  with  luadiinar- 
liTs  at  I'itt-hnrudi.  a~ 
ahovi'  iioti-(i. 


H.   P.    Hoffstot 


l-.dward  !•.•  I  arry.  i.hii  a"-:o.  has  liycn  t'lectrd  ](rr»id(iit  of  tin- 
iroruaniziil  Na^kvll  \'  r>arkir  (  ar  ( V.tiipanv ,  of  .Miihiiian  I'ity, 
lad.    Mr.  '  arr\    "\a^  l.dni  in   Kott   \\.i\iu,   ln<l..  on   .Ma>    l'>.   l.^^i". 

and   \va-  rdiiratii!   in  the 
imlilii'-  siliool>     of     that 
iil\ .     Ill-  I'l-yaii  hi^  hu^i- 
iit -^      laiitr      with      tin- 
W  <-ll-      \       |-"riiii-ii      Car 
(  oinpanv .    t  liiia^o.     aii<l 
wa>     M'l'rilary     oi      ilii- 
1-.  •iii))aii\    at    till-    linit     oi 
ii  -  i-i>!i»olidation  w  ith  tlir 
Anuriian    Car    \     loiin- 
I'l;.     (  oi<ii»an\.       lli-    ha- 
-ir\id     till'     latti-r     coiii 
lian\      lor     JS     yi-ar^     .-i» 
ilistriit      inanaui  r.      iliird 
\  ivi  -  |'ro>i<liiit,        --i-i'ond 
\  iri--]>rrsidiiit    and    latir 
.1^       :ir^t       \  ifi-  ]ir«'»idi-in 
.1  II  <i      L;riu  ral     niaiias^fr. 
^iiiii-    ]''li.^    lu-    ha^    hii'ii 
a    ilirictor    and    nu-niln-r 
of  ihi   r\rinti\i-  roniniii 
ti  r  of  tlu-  lomjiany      .\lr 
<  arrC^  rlcctioii  a»  prr^i- 
i/lnit    oi    thi    Ha^kvll   \    liarkir    (  af   (.'nni]>any    wa^   rtfritivi-   on 
Janii.irv  1  :  hr  will  takt-  ol'ticr  on  Janiiar\    Itl.  niion  ihr  roinplttii.n 
J'  of  hyal  dilail>.     'Ihr  folli.winm  dirnior>  of  tin-  lla^kill  X   I'.arkrr 
.•■■i'HT   C'mnpany    Iiavt-   fwct)    «.ltM-tt-il :      l-rank    ,\.    \  aiidi-rli]..    |.n-i- 
•     ■   MJ<in  ol   thf  Xattonal  ('il\    I'.ank  :   W      t-.   <  or,\.  pn-iilnit   of  iht 
Midvale  .^tcil  v"^  <  )rdiia?u"c  (  orp' iraiioii  ;   An>l>ro-i-   Momll.  jirr-i 
dtnt   of   tlu-    Inttrnationaf    .\iikil    (."ompaiiy:   JoMpIi    \\  .    Il.irri 
man.    pri->rdi-iit    of    tlu-    llarrimaii    .National     I'.ank:    Jolui     .\lor 
roll.   pri>idi-n1    of   tlu-   .\jla.^    Portland    (  t-nunt    l'onipan\:    1"..    .^ 
Wc-h^ti-r.    ."^^.iii-    i\    Wfh^tir:    .\     <  ).    (  Iioair.    I'ottir.    Choatc-    vS. 
I'ninici-;   and    l-ldwan!   V.   tarry.       Iwn  ad<litionaI  <lir(ctors   will 
]>c   ilu».rii    latt-r    on.      .Mr.    ('arr\     lia>    a    laryi-   fin-li-    of    fririul- 
ainonv'  railu.iy  ottici-r>  throiiulionl   tlu-  lonntrv.      Ili^   honu-  is  in 
thicauo.  with  suniimr  ri-id»-iui-  at    l.akr   l-ori-t.    111. 


E.    F.    Carry 


W.    L     Conwell 


W  .  I.,  (on  Will,  \iii  pn  sidrnt  and  troasiirvr  of  the  Transport 
ti'>n    I  tiliiii-s  t  ()iii)>aii\.   .\'i-w    \  ork.  ha>  hi'i-ii  ajjpointcil  assist;.   • 
io  tlu-  pr^■^id^nI  of  tin    .s;if,t\   Tar  Hcatiny  iS:  I.i,«luiiij.j  Conipai 

cffcotivi-  Jannar\    I.     W-, 
(.'on well   has  hccn   in   t   r 
si-rvior  of  the  Traiisj).    - 
tatioti    I  tiiilii-->   (  oitiprr  , 
>iiui-  I'Ml.     Hi-  wa-  l.<     . 
at   (  o\iimt«.n.   Ky..  Jan  ; 
ary  2^.  1S77.  He  rtceiv    i 
iii>  i-dncation  in  the  pi; 
Tic      schools      of      Phil. 
dcl]ihi;i   ;ind   :it   the   l.tl'.--' 
\crsity   of    I'ciin sylvan"  . 
t  roll!  which  he  jir;iihiat'  ' 
in    1S»)S   with   the   dem-u 
■  f       I  Kclricid       fni;ini-ir,-,  ; 
Me    then    p;issi>l    the   C'v-  /: 
.iniin;itions    f(.r    lirst    a>- ''• 
sist;iiit    i-n.uiiieer    for   titv' 
I'liiteil    Sl;iti-s    .Navy,  l»iK:-'.  ■ 
received   no  appointnu-v X;  •. 
hecatise  of   the  cessatinif  ' 
of    hostilities.       He    \v.  s 
»in|ilo\i-r|    in    ionir;icti:  j 
■    '•  :.     .  .^-.-   -  -  ..  work     ;is    ;i     time-keeper 

for  the  Tennis  (,  on-inictioii  (.(inipan_\.  Pliikidelplii.n.  iK-cotniir;:,-^ 
l;iter  chief  eiiiLiituer  ;ind  secrilar\  of  tlu-  coniii;iii\.  In  P'Ol  j^v;-  , 
resu;ni-d  to  Iticome  cit>  >ide>m;in  of  the  W  estiniiiioiisr  MleCtric'-- 
\  .\l;iniif;u-Hirin.!.i  ('om)ian\  in  New  ^  oik.  He  w;is  l;iu-r  i»l;icid  nl-  ' 
chiirye  of  the  isol:iteil  i>l;ini  deiKirlment  of  the  coin|iaii\.  ;ind  for  -. 
:i\e  \i-;irs.  iiidiny  in  l*'ll.  w;is  eiij;;ii.;ed  in  r;iilw;i\  work.  IK-  then  ■ 
hec^ine    \  ice-iiresideiit    of   the   'rr;insport;ilioii    I  tiliiies   ( "omp;iii\;'. 

!';iiil    .\l,    l.inciiin.    for   over   _M   v  e;irs  connected    with   the  o]u  k- 
atinu  ;itid  enLiiiueriiv..;  .icti\ilii-s  of  the   \\  e^tini^hoii-e  C(uni»anie5-i  - 
on      hiniKir*      1    •liec;imi-     ;i>si)i-iaii-il     with     the     sales     di-p;irtnui' 

of        tin-       \\  estiiiyhoii-(? 
I.lectric    \-     M;iTinf;icliir-    ' 
ill!.;    (  oinjianyy.    with    ti 
title  '  if  coinnu  rcial  eiiiii'  •. 
iieer.      Mr     I.  i   n  e  o  I  u.;  '■.,. 
shortly   ;ift<"r    his    yrad'"- 
alioii     from    (  )hio    ."^la 
I'liiversity     in     ISWJ. ,  cii-. 
tered    the    em|doy   of    &c 
."^tiort    h.lictric   ('oinp;ii; 
in    (  lev  ekind.       He    thi  i 
went     to     the     W'esliiii;"   : 
liiiiise    l-".lectric    v\;    .Mat if.-". 
L-ictiiriii!.;    (  omp;iii\.    ar-  I  ■■ 
w;is  ens.;;ii;ed   in   llu-  tes" 
iiiu  room,   ;iiid    in   uciuT 
;d        enyineeriii.y        workv    . 
When    tlu-    pl;ml     of    t!  • 
Ni;iy;ira    I-"  ;i  1  I  s    j'nw 
(  omp:iii\    w  ;is  ( i|)eiied   1 
liec;inie    its    i-li-ctric;il    si-.." 
pel  inteiideiit.  iiiid  ;is  siu  ; 
li;ul  much  to  do  with  t! 
irsi    I  r;insiiiissi,  in    line    to    |!nlf;ilii.       In    I'MIJ    In-    returned    to   tli" 
W  i  stiiii^htiiisf    (..mp;in\.    spiiiidiziiiL;   on    the   "..;eiier;d   eiiiiineerir 
of    ]>iiw(t-    stations    and    tr;insmissi(.n    lines.      lit-    w'as    fur    sever. 4.  . ' 
\e;;r-   in   charge  of   the   power   en).;iiuerinu   department,   hut    \v:  - 
tr;uisferred  to  tiu-  eii^ituerintr  <le)iartnu-nt  when  tli;it   w;is  or.yai 
i/eil.      .Mr.    Lincoln   is   will  known   in   enyiiui-rinj;  circles  tliroiu-'';, 
his  actixe  work  in  the  .\meric;iii  Institute  of  Klcctrical  IJij^iiU'er-^i  ;;^ 
oi     which    ;it    one    time    he    was    presiileiit.       He    is    a    well-know 
writer  on  techniciil  sulijcvts  ;ind  has  also  hi-iii  identitied  with  cd' 
c;iti>in;il    work    lor   snnu    time,    tillin.u   the   cli;iir   of   |)rofessor   ( /  ■;. 
■.•h-ctric:il  etiKineerinir  ;it   the   rniversif    of    Pittshuryh.       .•;     :. 


P.     M.     Lincoln 
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I  ntUf  ilii>  title  tfirtv  :trtu-1t'^  aft-  Vcpro-  . 

■  :.    l!icv<1     oil     anotluT     |>at;<      \\huli      \\<tv 

:■:    rccch  i'<l     in    tin-    i<iiii|Ktitii  iii     llial     i"l<i»ot!.; 

laiinan    1,  l''l'>      'I'lu  -<    artirli-^.  jiidurd  t<> 

<n    liu   i'C-l  <if  [\]i>-i    viil'niitti(i,  lanu-  rroiii   I.    \.  I'aok.  cliitl  iKrk 

'  ill  .tlu\  tiK'tix  t-   ])ii\\iT   tiOiiartiiunl    m    tlir   t  lu>ai>iak»>   \    <  Hiiu   ;it 

■iW  lJirt!tij»-l"T    <  \^  . -ViuV  ■--•hft).-- ;  JmIhi   \'.   l,c  < '<>iiM't^'-   l'<»i-viiiaii. 

yini>(iVt-  Y"**^^'''   *'^l  •'•'"""'■"'•    ''•>'l'''i"' <    '^    Ohio,    lialtiniorc.    M»l.: 

•   an'IMnianl    t.   li>\.   a>-i>lain    ^iiinriiitriitKnt    marliiiuiA.    I.<>ni  — 

dljt-  vK   Xa-hvillf.   Loni-.v  i!U-.  K\ .     Tin   .niiiiittiiicMi.  a^   lar  a<  tlu 

iVmnhi-r  ni  4t'tU-r^-rvA'irt\r<l  i-cnyua  riu  <l.  iliv!  nut  totm   ii]!  t"  ritlui 

•'XlW:  :4f.iMai4iiv<-   r>r-»"jr  .  iii-l>(  I  lorv  ctMHiHlitioiK    uliiih    utit    luUl 

.-.hct-    tall.     :'riii*   piiv.cii  a  I'iu    >-i!riiri-«.'.    tOr   niiuli   attA-iitioii    lia> 

.  I.M-.ii  .'jixtiii   to  <M-';aiii/:;uifjli;.:.iH""lrKiiis    ill    tin-   tiuiliaiiioal    (U'|>arv- 

j)ivm.  ill  irrWu  \iai>  :i»'l  w.i'  VraHy  i-xiirctfl  'l<»  li^  «|«lii'J<<I  -With 

;■   1  flair rriiV  •.     ■'  •.  _  '-^ \\.'' ,    ■  '   '■'.■>''./    ,'.'-  '.-"■  ' 

■■•■''  ....  .     .  ••    .  .It)  "<>>tr'  Jaint.Tv  •  ivvin  .  lia-jV    J. Wi.'  Iia»1   ail. 

..'./•;■  '  ■  -;.Mi'M'*>\t;  .aniiouiuitiiviJt   nl   a  ivniU'i  litKUJ 

:  ::.:V      \ppT*-miti-  .  M,;„-  i,^.,i,-riiliv*-.  vxliirli  is  uvijusi-   Mali  hi;;. 

■    :;"(a)mpetilioii  I'Mo.   'Wi   waul  to  kiio\\   ho\\ viTu-  aiMHTii' 

.  tux  ■  ;iil>    al<,o;i;,  ihi  .«.:!' •it-;,  wliuh    aJi'    i'titi;^    made  .to    rdiuati 

aiic)  irainhim  }V>r  lii«  liu-  \>.c»rk.?     \\ha>  thinu-  haye  p  :i».\v<l  nio-i 

iii-piiiiii;.  a»<i  tulpiul  tiiliMii?  What  nurho«K  or  pia»iiiH-«.  iii  ln> 
.,  -on.r^ti  «it'  rrsiHUii^  lia\v.  niaiK-  liu-.  v.rc';iH  >t  api>.  al  to  him?     W  hajT 


jit>tifiifl  Tht-  lit'M  liflH;  tin-  lamt-matioViv  -ftre  l^eanl.  wfiv  Jiof  .. 
•»*'ck  till  root  ■■!'  tlu-  troiihli' :  jH-paii  tlu-  t;t;n<-  ami  nivt-  them- 
a  chaiui-  to  >ii«(\y  what  ihcv  I'aii  riallx   ihVr 


Fuel    Kcoinmiii's 
Stati«niar\    Plants 


t'tti-l  i^  fu«l  no  niaitvr  wJKtiur  ii  »>  i><c<|..- 
oil  a  hic<Miioti\f  or  at   a  slationarv  lio.nyf.J»: 
/plant.      It    t<i~t^    m«MU>      wht-rt-xcr     it     iV 
UM<1.  '  Tito  la<t  th:u,  c<>ni|Kiriuiv«l.v   MKrak-  '  • 


»aii  ln',fU»iif.  to  iiiaki   thi.  roiir-«-  ot",  traiiiin'<  oi    L^nattr  prat  ticaj      .\\«vriU  -wfiJlr, 
valnv  1<»  liitnr      Apiniii'firr-.  or  cradvuitc  afiprytuiocs.  wiiti  liavc 
r..mp!itrd    tlivir    roin>»'-   ^iii«r    jainiat\     1,    I'M.^.    art*    oli'-iihlv    l'> 
ijtak^  part  in  tlu   lompit'''""-  .■''''',''■  tin-  'nvi  h'tti-r  on  thi-  Nuhjict. 
liotn   a   prai'tJval  standpoint,    vvhicli    t>   riiHi\i'<l   at   ouu  otiiv'i-   in 


nij;.   liiu    lit  t  k-   i'-tiM.-d   at  statu  mar  \    idaiitv   «h>c<"  ni>t    nnan    thai 
tln\   an-  not    wtirtlix    oi   in-f>ttti(>n  ;ind   iiin>ro\tinkin.     That  <»\t'r 
(.<H>   111,    ol    N»aii'    ha-    iHtii    n-.n- •vi<l    nom    a    r;iilr.  a  !    -tati«iiiarv;     ' 
hriiler  hV  tin-  appHyatioij  «i.i'  a  pai»'iitt<l  ilnr  i  Uatiir  indicati^  that !• 
!«  «»«iMc  CiiH.-"  thv  Mtp«T\ ivjiHi  oi  Matiotiarv  lioilvc  I'lunts  is  iV'*''-'n-'  ; 
>itisl\    vM-ak.       Xiiotlnr   in>iuiKv    iiri'-:ht    1'*-    nuifti»inu.«r  oi    a    pknit  ' ' 
ojn-rafinu  in  a  had  \\at«r  district.     J-xct-iivA- 1ioil(jr  irouhlii   U'<,1  t«i 
;in   iint«tiyaii«»w  lit    tli«-   idaiit  :    an    analy-J""  "ol"  ijlir   VkmKt    iyiiWr- • 
aitc'"  tu*)-  >iK-*v>sivi:  t"hhr\v-  »i<>.\\  n,.>.     two  iia;i«'<   iK-itii:  J^IovmH./Vhw  , 
i-.ach   tiiiVc.    »1  lowed   ^^(M   yraiti -   « »r    iiu  rn^liiii;  ■>i<iVid'-.     'I'he  vi'tH-d  ; 
vuHVf  ha<l  1  tin  tnatid  r?  •  aial  <  (.""^'iiu  d  3/"  ~»"'?»l'~      1  I'i"^  l»oiUi'  .; 
>imv\  «M't  I  au-   uiih   U --v  ibaii  tu."  Lirain-  arjcf  iM»il)t'r  lrivnl»k->.  Ij'axi-: ' 
.  ln-ni  matt  rialh    rt<hu  id.    ;h  vi-  A\en  known  t1i.M4~  Malt-  i»«  av*'*''  " 
Conduit' vr  III"  hial      W  h\   Wait  niiti!  it  inakt-  i*»Ipri>«nti    known. 
thi'oni;!!   ihv  Coal   hill!'     .\   <lollar   -avnl  at.  a   st-itiotxarv   piaiU   f- 
:.a >•  .s:<»hU  a.>  t \ ic-  •li  11a r  earit v<l  ' '•  I'a rj\ i i it  !t raltK'J    Tlu-  «««t1<..; caii  • 
:1k^  ?t«nu\:at   a:  ^;.T.ail   evptiT-i-   and    tin    ri:tiii'ti>   will  mak*-  if  VeU'. 


:i 


the  \\o(ilworth  IVnihhiisj,  Xi  u  >  nrk.  on  or  hftcui-  March  I, 
I'Mii.  and  \\hiih  d.m>>  noi  ront.a.in  nion-  than  .^Ht-*  noiil.s.  a  pri/t- 
H>i  Sl,^  will  IiO.ciN  vtt.  I'"i'  lli>  ni\t  hr-t  artii  K-  Sid  will  hv  paid. 
<  Mhcr  artiVk'V  which  iiiay.  hV  ana  itrd  'Or  piil-li.  atioii  will  iiu 
paid  ti>r'al '«*ur  rc!.:iihfr  raU<:    ^  :. 
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Thai  hiiLi-a-liiar     Slaik  '     It   cause-  hrcak- 
-  iii'.twos.  ,dania-.:id    liiiuht.   w  nckid   i<|inp 
nu'iil    and    ni;in_\    a  ''Scoicli    hU  ~^inu:      I  rom 
till-  road  nun.  tlu   oltnar-  and  ilu    -hipju-f.- 
'  •  who;^*-;v:<M>d-    an-    dajnai:i-d.      \\  ii\     no!    Ininuir    ilu-    ln'a-t  ."      Am 
■.  .'kind.  «>l",;drai  t    uiar.    whi-tlur    -prinu    or    iriciioii.    >aniuil    Ik*-  e■x-■ 
..p^clei^l    tiV   piMiorin    it>    i|»r«ijHr    tiittttiou,-    tniVo-    it  :.i-    pr<'i-i-rl\ 
■"  maiu»aiiii-d.      It    ha-   imi>oitant    wi>rk    to   pirlopm     ft.  inn-t    kt  i  )> 
•flu-    -lack- to   tlu-    pr<>pi-r    amoiini    ami    it    mn-1    ah-orii    tlii-    -hork- 
ill' id(  nt.  Ur.i^ir  moM-nuni-.     I  nli--  it  doi-  tlu--r  llnm:-  it    i-  not 
•  wt>rth  iniich  nioji-  than  the  old  link  and  pin  i  nniu  ( iion-<»t   \ear- 
'aun.    The   taOt   that  a  hii:hl.v    imind\i-d  and  i\)n-n-i\i-  drait   i:iar 
.ha-  hem  jilacid  on  a  car  d'H-  not  mean  that  tin    car  will    l'oi-«-\ir 
;it»«.rrc' he  iniminu-   i  rom  the  raViJirjes  wi -run;.;h   liandlin--:.      It    -lionM 
r   1  r  luaititained  the  -a me  a-  am  otlu  r  iiari  Ji>t  a  car  <»r  li»coinuiiv.t;. 
W  I-  will  .urant  tliat  it  lake-  tinu    and  inoin-A    proi»i-rl\    to  in-pict 
■  the  dralt. -.^ear-' oi   e\ef\    car  ami  make  ri-jiair-.  !>nt   lucaii-t-  o! 
.    tlie  trotil<lA^'.can-rd    n\    r>;cey-v\r    -lack    and    ll'c    ilainavi    can-id 
.    h\   iVetTeirtiye  ilrat'l  ve:i.r-.  -n<  h   lahor  and  evpeti-e'win  In-  ani|il\ 


t  )iU-  <.-sci.e«linL;l>      itnpiirtt4ii4'   pail'   oi-   tli<"' 
wofk-tH   tl:i  car  ilriiannietit  lia-  iH-\cT  rt^- 
•cetved  niircli  rt-idf:titlii«i  eitlur  iii  the. jrail- . 
wa\    technical   pnldicatiuii-  ttr  in   tlu*  pn>^."' 
c<idiii:_-  oi   till   vari«;>n-  fiuchanicaldi-iiartnu'tU  a->«Hia'Mtn-.     l-i-^. 
v\li\    tin-  i-  Ml  it  is  diliiciiU   to  inidir-taiHl,  hecanse  it   i-  oflv  <»-J:- 
llvr»H.'    tVitttiri'S    \vhi«"h    have    nuich    t..   ilo    <yiih.]ihe   cimv til ietu'e-i., 
coriilofi   and   hi-alth   ol    the  tra\tlir.  ami   therelori-  nuTit<   piinii 
coii-nUratioiJ.      It    i-   thi-   orvani/atioii    and   nKth<M|>   oi    hamilliiiq 
a  pa-s<n>;i  r  car  terniinal   vard.   lir-i.  -o  tliat   thi    i-<(iiipm»-nt  'nijiV 
.4ie    i>^<le.  i^ean    aiid    -atlitarv     and    the    -ufiplit'sj  ■!•«,•  4ir«>iKTly-;r» . 
ideni-hid    in    ordir    to    pK-a-«-    and    protiii    tlu- Mrav iliiiL:    pnhlivi 
and    -iiond'v.   that   till    work   «na\    Ite  carrie<l   ^n   ilticietitU  1  aiuf 
<;coiiomically,      rile  vMiik   whicli   i-  liaiidli-<l   I>v    the  pa— itiuef  eat- 
.^ivrminal     l\»rcv    is    a    rtio-l .  diliicnlt    one    and    i-    <»fliit' TK-njjiftjiJ^- 
Cotnpliiateil  diy    >n»rin\     weatlier    and    delays    it*    ini|w>.rtant    lili*-' 
-riiurr   train-.      'I  hi    ortiaiii/atioii    mii-t    lia\e    -iiliiciiin    ila-ticit\ 
-o  thill  llu--i-  ilillicultic-  nia>   Ik-  oM-rcoine  wilhcMit  tiej;lectine  ihi 
I  (|nipnu  111  •  r  inter tVri!i,uL.\vitle-<dK-dnh:>.     To •p!4<fi\*^i'^"'^ii'^  cii 

ncord  iind  c  nroiir.iLie  asi  tnan.v  <H  ihv  cat'  departnu-iit  t^>r*iueH  ;»> 
l>o--il  K  lo  l:i\i'  11-  the  liiiu'tn  ol  their  i-\periitici-  ami  \  iiA\ -V  fve 
will  yiM  a  priAi- ol' :?;ir>  iVir  the  hi-t  articli-,  IronV  a  practical  Mainl- 
point,  which  i-  receive«l-iit  «inr  oliici--  in  the  Woolworth  htiildW 
on  or  hri'..r<-  .\prii  1.  l'»lr..  \  ^,  com]  i>nire -irtt^-.jti.^  will  Ik-  ijivvn 
I'or  the  ni-\t  he-t  article,  and  c-thei-  that  are  accepted  t"or  jiiilili-, 
catioii  will  lie  jiaid  liir  at  om  ii-L;iilar  rate-.  Il  i-  not  nices-ar\. 
indrdii  to  iiualifv..  t«i  <li-cii--  ilu  -ni.jrci  in  all-it^  pha-i -,  .iir  in 
it>.  tJniirety.     It    \on  have  had   -pici.d   i  \)n-rii  lu  i-  al^^iy  oik'  line; 
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such,  lor  instance,  as  the  methods  or  details  of  the  actual  clean- 
ing of  the  equiptnent,  or  looking  after  the  supplies,  or  laying 
out  a  terminal  yard  in  order  that  the  work  may  be  handled  to 
the  best  advantage,  or  improving  or  perfecting  the  form  of  or- 
ganization to  insure  the  best  resuUs.  or  any  one  of  a  number 
of  other  different  phases  of  this  question,  write  about  the  par- 
ticular thing  with  which  you  are  most  familiar.  Remember  that 
your  personal  co-operatioii,  no  matter  to  what  extent  you  cover 
the  subject,  will  be  greatly  appreciated  by  the  editors  and  may 
I)e  extremely  helpful  to  your  fellow  workers  on  other  roads 
as  well. 


Cost 
Versus 
Service 


liuuuucrable  are  tlie  oi)portunities  for  re- 
ductions in  maintenance  costs  by  a  con- 
stant and  careful  analysis  of  methods, 
materials    and    new     devices.      Those    me- 


chanical departments  which  makcyin  organized  effort  constantly 
to  improve  shop  practices,  details  in  locomotive  and  car  con- 
struction and  methods  of  handling  e(|uipment,  arc  fiil!\  re])ai(i 
for  their  efforts.  With  the  ever-increasing  ingenious  devices 
placed  at  the  disposal  of  the  railways  by  the  railway  supply 
companies,  the  man  who  believes  tiiat  the  practices  which  proved 
satisfactory  yesterday  should  answer  for  today  is  as  valuable 
to  his  road  as  the  old  wood  burners  of  years  ago  are  to  the 
railroad  of  today.  Money  spent  for  investigations  and  tests  are 
sure  to  prove  profitable  investments  in  the  long  run.  "Cost 
versus  Service"  should  be  the  watchword.  The  fact  that  block 
tin  has  been  used  for  lining  crossheads  for  the  i)ast  twenty 
years  does  not  mean  that  a  composition  metal  might  not  prove 
more  economical,  even  though  the  crossheads  have  to  be  relined 
more  often.  Improved  shop  machinery  and  locomotive  a|ii»li- 
ances  and  direct  outlay  of  money  for  education  of  the  employees 
all  represent  an  ex])enditure  that  will  give  splendid  returns  on 
the  investment.  Men  comi)etent  to  make  careful  investi;:ations. 
whether  it  be  the  mechanical  engineer,  the  engineer  of  tests, 
or  a  special  representative  of  the  head  of  the  mechanical  de- 
partment, should  be  placed  in  charge  of  this  work. 


_.      .  H.  H.  X'aughan,  in  addressing  the  Amer- 

ican  Society   of   Mechanical   Engineers   a 
Water  Heater        u^^j^   more   than   a   year   ago,   made   this 
Question  statement:      "This     is     a     subject     (feed 

water  heaters)  which  .American  railroad  people  have  largely 
neglected.  It  has  the  advantage  of  not  only  saving  in  coal, 
but  increasing  the  capacity  of  the  boiler.  In  careful  experi- 
ments we  foimd  an  economy  of  12  |)er  cent  in  the  use  of  the 
heater  -  *  *  _"  For  many  years  railroad  officers  have  looked 
for  a  device  of  this  kind,  that  locomotives  might  be  operated 
more  economically.  Hundreds,  possibly  thousands,  of  experi- 
ments have  been  made,  and  many  different  designs  have  been 
tried  out  and  discarded.  Yet  today  this  device  has  not  passed 
the  experimental  stage  in  this  country.  The  Prussian  Slate 
Railways  are  said  to  have  several  thousand  locomotives  e(iuipi)ed 
with  a  type  of  feed  water  heater  that  gives  something  less 
than  half  the  saving  mentioned  above. 

As  limitations  of  locomotive  weight  and  size  are  being 
reached,  and  it  is  still  desirable  in  many  cases  to  make  further 
increases  in  capacity,  progress  in  the  development  of  the  device 
may  be  forced  nfiore  because  of  this  than  because  of  the  greater 
econoni.\  which  may  result  from  its  use.  The  problems  which 
confront  the  designer  in  developing  a  satisfactory  feed  water 
heater  are  most  difficult  ones,  and  their  final  solution  may  go 
hand  in  hand  with  other  developments  which  could  imt  be 
foreseen  in  the  earlier  stages  of  experimentation.  In  not  a  few 
cases  attempts  have  been  made  to  heat  the  water  in  the  tender 
tank  with  the  air-pump  exhaust.  Progress  in  this  direction  has 
been  limited  by  the  inability  of  the  injector  to  handle  water 
beyond  a  certain  critical  temperature  and  by  the  bursting  of 
hose  connections.  The  use  of  pumps  instead  of  injectors  and 
of    flexible    metallic    connections    between    the    tender    and    loco- 


motives  may  overcome  these   difficulties,   if   the   improved   ecoi  - 
omy  and  capacity  can  be  found  to  justify  these  changes. 

Certain  types  of  heaters  have  failed  because  of  the  water 
conditions.  There  are  many  things  in  connection  with  the 
treating  of  feed  waters  whicii  are  not  thoroughly  understoo(  . 
and  the  develoimient  of  the  feed  water  heater  may  be  hastene  I 
with  their  solution.  Then.  too.  if  certain  types  of  locomotive > 
should  be  fitted  with  a  draft  or  blower  device,  such  as  has  bce;i 
designed  by  H.  B.  MacFarland,  of  the  Santa  Fe,  .some  of  th- 
exhaust  steam  may  be  used  for  feed  water  heating  purpose^ 
with  good  results.  With  many  minds  at  work  on  the  problem, 
and  tlie  knowledge  gained  from  previous  experiments,  it  would 
not  be  surprising  if  a  distinct  advance  step  was  taken  in  tin 
development  of  a  successful  device  in  tl.e  luar  future. 


I  .  Fretiuent     reference    is    made     in    these 

days    to    the    rapid    growth    in    size    and 
Locomotive  ^-apacity  of  locomotives.     The  table  here- 

Capacity  yyitj,  appended  shows  the  average  tons  of 

freight  per  train  mile,  for  each  of  the  past  six  years,  for  a  num- 
ber of  typical  roads  in  various  parts  of  the  country.  These  figures 
are  taken  from  the  aiuuial  reports  of  the  respective  companies 
and.  except  where  otherwise  noted,  are  for  the  total  freight  car- 
ried, company  and  revenue.  To  some  extent  the  figures  reflect 
the  grow  th  in  capacity  of  the  modern  freight  locomotives ;  in 
most  cases  part  of  the  increase  in  tonnage  was  made  possible 
by  the  elimination  of  grades  or  curvature  and  by  other  engineer- 
ing improvements  or  by  the  adoption  of  better  operating  prac- 
tices. Remarkable  results  in  some  cases  have  followed  campaigns 
of  education,  in  which  attempts  were  made  to  reach  every  em- 
ployee who  was  at  all  concerned,  or  who  could  be  helpful,  in 
improving  car  or  train-loading.  In  most  instances,  however, 
newer  and  larger  locomotives,  or  the  modernization  of  old  power 
by  the  addition  of  capacity  improving  devices,  has  been  an  im- 
portant factor  in  bringing  al)Out  tlie  larger  average  trainload  : 

Road  I'M.S  l'>14  1"J.?  1»12  I'>11  l'>l'i 

.\tcliison.  Tdpcka   &    Sapta    Ke 442  120  A2?  340  30.^  .^>*" 

Baltimore    &    Ohio* 6<J2  64.S  (,20  .>.S4  441  442 

Boston    &    Maine* 333  314  292  265  247  247 

Buffalo.    Rochester    &    Pittsl>nrph 707  694  710  647  63.S  63.^ 

Tanadian    Pacific 463  464  440  431  389  390 

Central     of     <  Jeorgia 360  347  348  328  329  312 

Lhesapeakt'   &    Ohio 962  927  901  788  689  733 

Chicago  &  Alton 454  479  516  455  426  421 

Chicago,   Burlington  &  Quincy 492  479  484  438  406  381 

Chicago    (;reat    Western 574  512  484  434  422  343 

Chicago,  Milwaukee  &   .St.    Paul 459  454  415  355  319  322 

Chicago,   Rock   Island  &    Paci;  c 380  362  356  330  320  297 

Cincinnati,    H.ninilton   &    Dayton 649  637  631  533  455  454 

Denver   &    Rio    Crande 433  390  345  299  292  296 

flreat     Northern* 650  663  635  601  524  518 

Hocking    Valley 1,068  1.036  1,023  883  759  674 

Kansas    Citv    Southern 5S2  545  554  462  426  404 

Lehigh    Vallev 644  617  621  588  564  562 

Louisville    &    Nashville 347  297  295  285  275  278 

Missouri     Pacific 484  451  437  397  348  347 

New  York.  New  Haven  &  Hartford*.  333  304  291  292  2«0  293 

Norfolk    &    Western* 841  802  764  694  643  635 

Pere    Mar()uette    * 498  459  450  367  343  346 

St.    Louis  &:    San    Francisco.. 378  351  324  298  265  267 

St.    Louis    Southwestern 345  338  349  341  320  326 

Southern     Railway 382  339  321  309  301  296 

Southern    Pacific 464  471  461  456  474  476 

*  Revenue   freight   only. 

Conditions  are  such  that  the  road>  will  be  forced  to  make  still 
greater  improvements  in  the  direction  of  larger  trainloads  if  they 
are  successfully  to  overcome  the  handicaps  of  adverse  legislation 
and  unwise  regulation  and  the  increasing  costs  of  both  labor  and 
material.  Motive  power  oflicers  should  not  overlook  even  the 
slightest  ojjportunities  for  suggesting  imjirovements  looking 
toward  the  better  use  of  or  increased  capacity  of  locomotives 
now  in  service,  for  even  if  the  railroads  could  afford  to  buy  all 
the  new  and  modern  power  they  would  like  to  have,  it  would  be 
only  a  small  percentage  of  the  total  power  now  in  service,  and  it 
is  this  power  that  will  have  to  handle  the  bulk  of  the  traffic  for 
the  next  few  years. 

In  the  fiscal  year  IQl.'^  the  railroads  reduced  their  operating 
expenses  about  $186,000,000.  About  half  of  this  reduction  was 
in  maintenance  expenditures,  much  of  which  probably  repre- 
sented deferred  maintenance.     The  other  half  of  the  savini:  ".as 
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!'!  transportation  expenses,  a  large  part  of  which  was  probably 
due  to  better  car  loading  and  larger  trainloads.  An  important 
item  in  securing  better  train-loading  is  the  importance  of  power 
in  first  class  condition.  Locomotives  cannot  be  consistently 
worked  near  the  limit  of  their  capacity,  day  in  and  day  out,  un- 
less they  are  kept  in  prime  condition.  This  can  only  be  accom- 
plished by  a  highly  developed  organization,  with  plenty  of  super- 
\ision,  so  that  every  detail  may  be  watched  closely  and  repairs 
may  be  anticipated  by  giving  attention  to  excessive  wear  or  slight 
delects  before  trouble  develops.  The  mechanical  department  offi- 
cers should  never  lose  sight  of  the  fact  that  their  important  func- 
tion is  to  keep  the  power  and  equipment  in  such  shape  that  the 
operating  department  may  use  it  to  the  very  best  advantage  in  the 
way  of  securing  more  efficient  and  economical  operation. 


The  Tr  iniS  Need      ^^  ^^  ^^^  time  for  the  railroads  generally 

to  take  a  more  decided  stand  in  provid- 
ing   for    the    education    and    training    of 

Car  Department  employees  in  the  car  department?  A  few 
;ire  doing  fairly  good  work  in  this  respect.  Some  have  tried 
and  failed;  others,  the  great  majority  in  fact,  have  done  prac- 
tically nothing.  The  respoTisibilities  of  the  car  department  and 
the  demands  made  upon  it  have  increased  greatly  in  recent 
years  and  promise  to  grow  steadily.  The  increase  in  capacity-  of 
freight  cars,  the  stronger  designs  made  necessary-  by  more  severe 
service  because  of  increased  trainloads  and  abuse  in  terminal 
yards,  the  added  complication  of  interchange  rules,  the  necessity 
for  giving  more  attention  to  the  protection  of  freight,  the  re- 
quirements of  the  United  States  safety  appliances  act,  and 
numerous  other  important  factors,  have  enlarged  and  compli- 
cated the  work  of  the  department  to  such  an  extent  that  it  is 
absolutelj-  necessary  to  provide  for  the  development  and  train- 
ing of  men  successfully  to  carry  on  its  work. 

One  apprentice  instructor  remarked  a  short  time  ago,  "We 
can't  keep  car  apprentices  on  our  road.  They  leave  for  more 
attractive  work  elsewhere,  or  go  into  the  locomotive  depart- 
ment." The  car  department  cannot  afford  to  let  young  men 
leave  in  this  way  and  must  take  decided  steps  to  encourage 
ambitious  boys  to  go  into  this  work.  In  the  annual  report  of  the 
Division  of  Safety  of  the  Interstate  Commerce  Commission, 
which  appears  elsewhere  in  this  issue,  two  suggestions  occur 
which  are  of  special  interest  in  this  connection.  In  commenting 
on  the  necessity  for  increasing  the  braking  efficiency  of  freight 
cars  the  report  states :  "Working  toward  this  end  it  is  grati- 
fying to  note  that  the  carriers  are  educating  their  inspectors 
in  a  more  efficient  discharge  of  their  duties  and  are  securing 
men  who  have  a  better  knowledge  of  the  complicated  brake  sys- 
tems and  the  problems  in  maintaining  them."  Again,  later  in 
the  report,  the  statement  is  made  that,  "several  of  the  railroads 
have  general  traveling  inspectors  who  go  from  one  inspection 
point  to  another  consulting  with  the  inspectors  and  repairmen, 
•  .  .  .  The  results  of  this  educational  method  have  been 
most  gratifymg,   etc." 

The  railroads  are,  of  course,  in  competition  with  industrial 
concerns  in  securing  men,  and  in  order  to  get  the  type  of  men 
that  can  make  good  in  looking  after  the  more  important  work 
in  the  car  department  they  must  meet  this  competition.  Then, 
too,  they  must  meet  the  task  of  educating  and  developing  their 
own  men,  and  doing  this  in  such  a  way  as  to  attract  a  good 
class  of  young  men  and  encourage  them  to  persevere  by  seeing 
that  opportimities  for  advancement  open  before  them.  At  the 
Master  Car  Builders'  convention  in  1912,  M.  K.  Barnum,  in 
discussing  car  department  apprenticeship,  made  this  statement: 
"I  believe  the  apprentice  should  start  in  with  the  understanding 
between  him  and  the  management  that  he  will  be  given  a  chance 
to  learn  the  business  of  the  entire  department,  and  I  believe 
that  a  schedule  should  be  arranged  which  he  can  look  over 
before  he  starts  work  and  see  what  he  is  going  to  learn ;  see 
what  opportunities  he  will  be  given.  The  schedule  should  cover 
everything  in  the  car  department,  all  the  more  important  parts 
of  the  work  from  that  of  repairing  a  freight  car  truck,  putting 


in  a  brass,  packing  a  box,  up  to  such  cabinet  work  as  his  skill 
and  ability  will  enable  him  to  do  properly."  If  Mr.  Barnum's 
advice  was  followed  it  would  do  much  to  attract  young  men 
to   the   service. 

Those  who  have  read  carefully  the  contribution*  to  the  car 
inspectors*  competition,  which  have  been  printed  in  the  last  few 
issues  of  this  paper,  must  realize  the  importance  of  doing  more 
to  train  men  to  meet  fully  the  requirements  of  this  exacting 
position.  P'ven  the  Master  Car  Builders'  Association  is  weak  in 
outlining  the  requirements  for  a  car  inspector  in  its  recom- 
mended practice.  The  practical  experience  which  such  a  man 
must  have  is  dismissed  in  two  short  sentences:  "One  year  at 
oiling  cars.  Two  years  at  car  repairing."  A  man  wlio  can 
successfully  hold  such  a  position  ought  to  spend  at  U\ist  as 
much  time  and  intelligent  effort  in  studying  and  training  for 
it  as  does  a  machinist  apprentice  on  a  road  having  a  first-class 
modern  apprenticeship  system.  The  Master  Car  Builders'  As- 
sociation ought  immediately  to  take  some  steps  to  use  its  in- 
fluence in  remedying  the  deplorable  conditions  which  now  exist 
in  the  lack  of  attention  to  this  important  suV)ject. 


NEW  BOOKS 


Gi-urral  Foremen's  Association  Proceedings.  Edited  by  William  Hall,  sec- 
retary of  the  .issociation.  269  pages.  91  illustrations.  (>  in.  by  9  in. 
n.iund  in  paper.  Published  by  the  association,  William  Hall,  secretary. 
Wimma.  Minn.  t.  ' 

This  book  is  the  official  report  of  the  eleventh  annual  con- 
vention of  the  International  Railway  General  Foremen's  Asso- 
ciation, which  was  held  at  the  Hotel  Sherinan.  Chicago.  111., 
July  13  to  16,  1915.  It  contains  the  following  papers,  with 
the  accompanying  discussions  as  presented  at  the  meeting: 
Valves  and  \'alfe  Gearing;  Rods,  Tires.  Wheels,  etc.;  Shop 
Efficiency;  Roundhouse  Efficiency  and  Oxy-Acetylene  Welding. 
The  paper  on  Valves  and  Valve  Gearing  is  one  of  the  most 
complete  ever  presented  to  the  association,  which,  with  the  very 
thorough  discussion  that  was  given  the  subject,  occupies  over  100 
pages  in  the  proceedings. 

Laboratory  Test  of  a  Consolidation  Locoinotiie.  By  E.  C.  Schmidt,  J.  M. 
Snodgrass  and  K.  I).  Keller.  130  pages.  57  illustrations.  6  in.  by  9  in. 
Bound  in  paper.  Published  by  the  University  of  Illinois.  ITrbana. 
Price  65  cents. 

This  book  is  published  as  Bulletin  Xo.  82  of  the  Engineering 
Experimental  Station  of  the  University  of  Illinois,  and  presents 
the  results  of  a  series  of  laboratory  locomotive  tests,  which 
constitute  the  first  work  of  the  recently  established  locomotive 
testing  laboratory  of  the  University  of  Illinois.  The  tests  were 
made  on  a  typical  consolidation  locomotive  loaned  to  the  Uni- 
versity of  Illinois  by  the  Illinois  Central.  Since  this  is  the 
first  series  of  tests  conducted  in  the  new  laboratory-,  the  bulletin 
includes  a  description  of  the  laboratory  equipment  and  the 
methods  of  testing  employed. 

The  locomotive  was  first  tested  in  the  condition  in  which  it 
was  received  from  service.  It  was  then  subjected  to  certain 
repairs,  and  again  fully  tested.  The  main  purpose  oi  the 
tests  was  to  determine  the  general  performance  of  the  locomo- 
tive and  the  performance  of  its  boiler  and  engines  after  the  re- 
pairs were  made  and  when  the  locomotive  was  in  excellent  con- 
dition. The  secondary  purpose  was  to  study  the  effect  of  some 
of  these  repairs  upon  the  locomotive's  performance.  The  max- 
imum amount  of  dry  coal  fired  per  hour  was  11,127  lb.  or  224.5 
lb.  per  square  foot  of  grate  per  hour.  The  maximum  equivalent 
evaporation  per  hour  was  57,954  lb.  or  17.65  lb.  per  square  foot 
of  heating  surface  per  hour.  The  University  of  Illinois  equip- 
ment makes  possible  the  collection  of  all  stack  cinders  and  the 
information  relative  to  cinder  losses  which  is  presented  shows 
these  losses  to  have  ranged  from  3  to  16  per  cent  of  the  weight 
of  the  dry  coal  fired  for  what  might  be  considered  ordinary 
service  conditions  and  to  have  amounted  to  27.4  per  cent  of  the 
weight  of  the  dry  coal  fired  during  one  test  under  extreme  con- 
ditions of  firing  and  draft.  ,    •  ■" ;  '< 
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COMMUNICATIONS 


KINGAN-RIPKEN  VALVE  GEAR  DEVICE 

Uktroit,  Mich. 

To  rnK  Ekhor: 

I  have  read  witii  interest  the  description  of  the  Kingan-Ripken 
valve  year  in  the  Anpust  issue  of  yotir  paper.  While  the  ad- 
\  antaues  ot  a  sharp  admission  are  well  known,  it  would  seem 
from  a  little  consideration  tliat  tlu\\  w  ere  attained  at  the  expense 
of  tlie  distriliution  in  hack  j:ear;  or.  to  he  more  precise,  while  the 
action  in  forward  year  is  to  accelerate  the  admission,  in  hack 
uear  it  is  corres]>o:idini;ly  retarded.  This  I  proved  several  years 
a|_'o  by  layouts  and  a  wood  modil  which  1  think  I  still  have. 

To  wiiat  extent  the  action  in  h.ick  v:ear  would  interfere  with 
its  use  would  dei)end  on  the  class  of  service  it  was  used  in:  if  in 
main  line  passenuer  work,  it  would  seem  to  he  ;it  its  hest,  as 
there  is  comparative!)  littK  work  in  hack  iL'ear  and  that  mostly 
IQ  and  from  the  romidhouse. 

Win  111  KOI'  Gatks. 


Mi.vNi-;.\P()i.i.s,  Minn. 
To  THK  Fjii  roR  : 

Mr.  riates  is  riuht  in  stating  tiiat  the  increased  etViciency 
due  to  the  Kinjuan- Ripken  main  rod  attachment  is  attained  in 
the  forward  jjcar  at  the  expense  of  the  hack  .near.  It  has  heeu 
and  is  a  common  practice  to  sacrifice  the  hack  for  the  forw.ird 
gear  in  practically  all   years   applicahle  to  locomotives. 

As  ahout  99  per  cent  of  the  earninus  of  all  locomotives  out- 
side of  switch  engines  are  attained  with  the  engine  in  the  forw ard 
gear,  it  would  appear  that  any  device  that  tends  to  increase  the 
earning  power  of  the  modern  high  priced  locomotive  to  the 
extent  that  our  de\  ice  has  is  a  \  cry  desirable  thing  to  have  on 
a  locomotive. 

This  is  attained  without  any  additional  parts  or  complications 
on  a  style  of  gears  which,  hccause  of  relia1)ility  and  easy  main- 
tenance, are  very  desirable  for  railway  locomotive  service,  yet 
do  not  give  the  etihicient  distribution  of  steam  needed  in  the 
large  engines  of  today. 

While  it  is  true  that  the  back  gear  is  sacrificed  for  the  for- 
ward, any  engine  etpiipped  with  our  device  is  still  capable  of 
backing  a  train  to  the  extent  necessary  in  road  service.  This 
has  been  proven  in  the  larger  nund)er  of  engines  equipped.  We 
do  not  recommend  the  device  for  switch  engines. 

KlXC.AN'-RlPKKN. 

AN  OFFICE  KINK 

BiKNSIIII       .Sllil-'>.      t    llllMic. 

To  THK  Editor  : 

Shop  kinks  are  numerous,  but  oHice  kinks  are  somewhat 
scarce.  In  this  ofVice  we  have  a  scheme  which  may  be  of  some 
value  to  others.  an<l  can  easily   be  explained. 
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Unit  1  writes  a  letter  to  Xo.  2,  raising  a  question.  Unit  2 
must  of  necessity  (|uestion  Units  Xo.  3  to  get  the  necessary  in- 
formation. Unit  3  investigates  and  reports  to  No.  2,  who  in 
turn  gives  the  information  to  Xo.  1.  In  other  words,  there  is 
a  continuous  repetition  going  on. 

Our  idea  is  for  Unit  3  to  address  reply  to  Xo.  1,  sending 
it  to  No.  2  for  signature;  and  Unit  2  permits  the  letter,  if 
correct,  to  go  to  Xo.  1.  A  carbon  copy  of  No.  3's  letter  is 
forwarded  t  ~  \o.  2  for  file  protection. 


\\  t;,  find  that  this  relieves  not  otd>   the  work  of  stenographers 
in  office  of  X'o.  2,  but  saves  considerable  time  for  those  dictat- 
ing and  handling  mail  in  Xo.  2's  office.    This  system  has  workel 
out  with  good  results,  and  I  thought  possibly  it  would  be  of  in 
tcrest  to  others.  A.  J.  Gibxf.v. 

(.'Iiirf  Clerk  to  Shof  Sitf>crinti'iidciit. 


FLAT  WHEELS 

Xkw     York,    X.    \ 

To  THK  EniTOR : 

Below  is  a  copy  of  a  letter  that  a  leading  .\merican  railroa<; 
sent  out  to  trainmen  and  section  foremen  with  reference  to 
tlat  w  heels : 

TKAINMKV     AM)    SItTUiX     K    kK:.!IN: 

W'c  an-  uivii;^  you  I>cl<>\v  inl'onnatinn  a.*  to  tiie  lianiiiicr  t)Io\v  from  fl.Ti 
spills  on  lar  wheels.  During  the  i>ast  three  winters  we  have  had  con- 
si<lerahle  I'l  say  on  flat  spots,  and  we  !)elteve  that  after  reading  the  fol- 
lowinj:  article,  yon  will  readily  see  why  we  lia\e  felt  so  tiuich  anxietv 
.IS  to  ilatijjers  arising  from  this  cause. 

TIIK     I  M  P  \('1     I'K     KI.AT     SPOTS 
I'N     <AK     WlOKfs 

riie  impact  resulting  from  tlat  spots  on  railroad  wheels  under  ditferei.i 
loads  and  at  ilitferent  speeds  is  lieing  studied  at  a  western  universit;  . 
liy  means  of  an  instrument  that  records  the  force  of  the  blow  photo 
i;rai)hically.  In  these  tests,  which  cover  flat  spots  of  various  lengths,  .t 
lias  heen  found  thjrt  a  wheel  with  a  flat  spot  three  inches  long  strikes  .1 
Iilow  of  104,(K)0  II).  with  the  car  going  at  sixteen  miles  an  hour  and  car 
ryinj;  a  load  of  Jil.ooil  lli.  I'nder  similar  conditions  a  flat  spot  one  and 
one-half  inches  long  pro.luces  a  blow  of  J(i,(l(tii  Ih.,  and  a  flat  .spot  twn 
inches    long   a    lilow    of    Ji.dOO    lb. 

I  presume  the  letter  had  the  •  desired  effect  in  that  it  be- 
wildered the  •'trainmen  and  foremen  into  the  idea  that  our 
luiiversities  do  wonderful  work,  and  there  is  something  profound 
in  the  matlxmatics  of  impact.  One  section  foreman,  for  instance, 
exclaimed,  "My!  m\  !  my!  104.(H)0  lb.!"  after  reading  the 
letter. 

just  to  learn  how  he  luiderstoud  the  letter  1  asked  him 
what  a  blow  of  1()4.{)(H)  lb,  meant.  He  .«;tarted  to  explain  with 
a  10-pound  spike  maul.  He  started  a  track  spike  into  a  tie, 
tapping  it  gently  at  first  w'ith  "blows  of  10  pounds"  each,  at 
first,  and  then  increasing  his  swing  in  the  usual  way  he  drove 
it  home,  .\fter  finishing  the  job  he  scratched  his  head  dubiously 
and  agreed  that  it  "didn't  look  quite  right."  His  last  blows 
were  surely  heavier  than  the  first,  he  asserted. 

.So.  after  the  demonstration,  and  after  a  few  moments  of 
thought,  this  foreman  no  longer  understood  what  a  "blow  of 
104.0(K)   pounds"    is. 

.\s  for  myself,  I  have  studied  engineering,  mechanics,  physics, 
ttc,  somewhat,  and  have  even  gone  so  far  as  to  attempt  teach- 
ing engineering  subjects.  Yet  I,  a  college  graduate,  do  not 
liiiderstand  the  letter. 

Perhaps  a  blow  of  one  pound  means  "the  impact  resulting 
from  the  fall  of  a  one-pound  weight  through  a  height  of  one 
foot."  or  one  inch,  or  something  like  that.  If  so,  should  it 
not  have  been  explained  to  the  trainmen   and   foremen? 

N.    G.    Near. 


A  PLEA  FOR  THE  DRAFTSMAN 

Wasiiinoton,     I).    C. 

To  Tin.  Editor: 

I  have  read  with  much  interest  the  mmierous  letters  on  the 
status  of  railroad  clerks  that  have  recently  been  published  in  the 
Railway  Age  Gazette.  I  should  like  to  say  a  word  concerning 
a  class  of  men  whose  condition  at  present  seems  to  me  to  be 
fully  as  unsatisfactory  as  that  of  the  clerks.  I  refer  to  the 
draftsmen  in  the  mechanical  department. 

The  whole  force  in  a  drawing  room  is  to  a  great  extent  side- 
tracked, so  far  as  advancement  to  the  higher  positions  on  the 
road  is  concerned,  but  that  is  no  reason  why  those  in  charge 
of  a  drawing  room  should  not  try  to  make  the  work  interest- 
ing and  attractive  for  the  men  under  them.  Any  work  of  this 
kind    is    bound    to   be   more   or   less    monotonous,    and    the    fact 


,. 


i 


Ff.brlary,  1916 


RAILWAY   MECHANICAL   ENGINEER 


61 


that  it  demands  close  attention  and  extreme  acciiracx'  makes  it 
tiresome,  even  for  those  lontr  accustomed  to  it.  Usually  the 
chief  draftsman  takes  the  attitude  that  the  men  under  him  are 
nut  worth  hutherin.u  with,  for  lie  knows  that  they  are  not  usually 
(if  tlie  timher  from  which  officers  are  made;  l)iU  .aranting  tliat 
tliis  is  true  in  most  cases,  it  is  no  reason  for  "rul)bing  it  in,' 
nstcad  of  Ljiving  tlie  men  some  much-needed  encouratiement. 
and  tellinji  tliem  once  in  a  while  that  their  work  is  in  many 
ways  one  of  the  most  important  in  their  department. 

I'.e  sure  that  the  chief  draftsman  takes  on  interest  in  the  work 
of  tlie  men  under  him.  Let  him  work  with  the  men,  so  to  si)eak 
and  decide  what  class  of  work  each  man  \:>  hest  fitted  to  per- 
form. Some  men  are  not  as  fiood  as  others  at  layinji  out  new 
work,  some  are  hetter  at  a  quick  job  requirinji  liut  little  accuracy, 
ivhile  still  others  are  yood  at  working:  out  intricate  details,  .\hove 
ill  thinps  let  the  men  remember  that  the  drawings  are  the  plans 
for  which  a  real,  concrete  piece  of  machinery  is  to  he  con- 
structed. Teach  them  to  think  in  terms  of  the  finished  prod- 
uct, not  in  terms  of  the  drawing  hoard. 

If  the  plans  for  a  new  locomotive  are  gotten  up  in  the  olfice, 
when  the  new  en^'ines  arrive  in  the  yard,  make  it  a  part  of  the 
duty  of  the  men  who  worked  on  those  drawings  to  eo  down 
and  see  how  the  thing  looks  when  finished.  It  will  take  them 
off  the  lioard  for  a  short  time.  Init  it  will  he  money  hack  for 
the  company  in  the  end.  The  men  will  keep  in  touch  with  the 
actual  railroad  end  of  the  business,  and  feel  themselves  a  part 
of  the  whole  system,  a  feeling  which  comes  more  naturally  to 
the  men  on  the  road  than  to  those  whose  time  is  spent  in  the 
tiftice.  I  think  if  once  a  month  one  of  the  men  could  be  sent 
off  for  a  week  to  inspect  some  piece  of  work  on  the  road  it 
would  do  a  lot  towards  making  a  more  contented,  wide-awake 
:iud  efticient  drafting  force.  Hugh  G.  BoUThXl.. 


VALUE  OF  ATTRACTIVE  SHOP  GROUNDS 

M.\coN,  Ga. 
To  THE  Editor: 

\\  e  try  to  keep  the  shop  premises  at  Macon  neat  and  attrac- 
tive, as  illustrated  by  the  photographs  which  show  some  of  the 
parks  and  flower  gardens.  The  grounds  are  kept  in  this  con- 
dition with  but  very  little  expense,  only  one  cheap  laborer  being 


Grounds  in   Front  of  the  Master  Mechanic's  Office 

assigned  to  this  particular  work.  Foremen  of  the  different  de- 
partments take  great  interest  in  their  flowers,  each  department 
having  its  own  garden. 

One  of   the  photographs  shows  the  grounds   in   front   of   the 


master  mechanic's  office ;  another  the  park  at  the  north  end  of 
the  erecting  shop,  where  all  employees  of  locomotive  department 
pass  to  and  from  w  ork ;  and  the  third  a  flower  garden  on  the 
east  side  of  the  smith  shop. 

There  are  a  number  of  other  equally  attractive  spots,  which 
•ire  not  shown.     .Ml  the  spare  ground  is  sodded  and  kept  well 


Park   at    North    End    of    Erecting    S!iop 

trimmed.  We  also  have  a  greenhouse  built  of  scrap  material 
from  old  buildings,  where  the  plants  are  kept  through  the  win- 
ter, new  plants  rooted,  and  .seed  sown  for  early  plants. 

The  absence  of  these  parks  and  flower  gardens  would  invite 
the  accumulation  of  rubbish,  scrap  piles,  and  other  eyesores 
around  the  shop  groimds.  Shop  premises  kept  up  in  good,  attrac- 
tive condition  make  the  emjiloyees  better  satisfied,  resulting  in 
I  letter  service. 

While  the  shop  grounds  are  being  beautified  and  kept  in  a 
neat  condition,   we   should   not   lose   sight   of   the   fact   that   it   is 
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Flower   Garden   at    East   Side   of   Smith    Shop 

just  as  important,  or  more  so,  to  keep  a  clean  shop  where  the 
men  can  carry  on  their  work  without  being  crowded  or  climbing 
over  piles  of  junk.  We  give  the  inside  of  the  shops  just  as 
much  attention  as  the  grounds ;  in  fact,  we  give  the  whole  prem- 
ises our  careful  attention.  C.  L.  Dickf.rt. 

Assistant  M,istt-r  Mciliaiuc.  Central  of  Georgia. 

Tkstinc  for  Flashpoints.— Flashpoint  may  be  found  in  a 
simple  manner  by  heating  a  few  ounces  of  oil  over  a  gas  flame 
and  trying  a  lighted  match  over  the  surface  of  the  oil  until  a 
wave  of  flame  is  seen  to  flash  across  its  surface.  Tlie  tempera- 
ture of  the  oil  when  this  occurs  is  called  its  flashpoint.  Oils 
whose  specific  gravities  are  below  0.85  generally  have  flashpoints 
below  60  deg.  F.,  while  those  of  which  the  specific  gravities 
exceed    0  8.S    usually    have    higher    flashpoints.— /'otiv/.. 
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anil  i-  a  (.onnnoM  V""f^"tift:  to  -a»iiti«c  tin-  hark  for  tin  lorwaid 
4t-ai;  in.  inaitiralK  aM  i;rar-  aptiliv.iliK-  to  Uuoinotivt- 
.X*  aFnUU  *"->  |k'r  rt-ni  (if  tin.-  farnini:-  <»r  all  loronn.tiv  f>  ont 
-iiltof  switch  tn«iiu-s  art;  :illaini-<l. with  tin-  i-nuitn-  in  tin-  loruard 
..:c-ar.  it  would  ajifnar  that  anv  d«'\  ict-  that  ti-nd-  to  ini-|-»a»c  tin 
turtiin.i:    fiowir    oi    rlit-    nKidcin    hi«li    luicid    loconn'ii\v    to    lh«- 


»:i-;H.liicaIl>.  In  llir-f  t.-t*.  \\\\u\\  h.mi  (l.il  »|...--  of  \:(ri<.ll>  l.-iiKlIi-.  .1. 
ii.i>  tifni  r..tni>l  tliat  .1  viltn-l  wifli  a  H;-l  -imiI  I'ni'it  i-u  l'.f<  loti','^  striki-  ,•. 
Mi»>»  *if  l<>4."*Mi  III.  •A'n\\  rhv  i-;ir  jtninj:  mi  «ixtr«ii  waU-  an  lii>tn  aml-^cai; 
r\i\\ii  a  I'rti'l  ««•  ..'M.iiii'i  111.  '  I'imUt  similar  riiv.ilijious  a  llat  >i»il  iitic  aiV;-. 
■  .Ill-halt  uu-lu->  l..i>j:  pr.MhkVs  ..-I  litow  i.i  Ji>.li"M  Hi.,  utul  a  flat  ,!.|ioi  tA>.». 
iii.-hiH   |..ntr.  tr  ,I»ljr»;  •>(   .?5,ii!»l.i^fl>;  ■'     '  '  ::.-')^::'t- .     '•     - 

I    pn-unn     the    Ktti-r    had    tin-    dc-ircd    rIToVt    hi    that     it    !•» 
',\ild«  Trd     tin     traiinnrn    and     rorrincn     into    tin-    id*  a     that     oni' 


I'XtviH  that.  t>ii-r  di-yn-c  h;y^  iv  a  \-»t\    <h-.irahK    thine   lo  have  on        inii\rr-itic»  do  uoiidiri'nl  woik.  and  ilun    i-  -onuthin,;  inoionniT 

'♦i  ,     ".  ■^'. '.  '  ■■-...■'-'■.•■-.'**•■..  .  -       • 

.1  locomoi»\>..^  ••;■  ••  '•.':-.:';         .'•" 'in  tlu"niatlii  niatic-  oi   impact      (  >tu    -i-itn-n   iMVi-man.   !or  m-iancc. 

(-\clainnd.     "\\\\    in\  '     m\  \       KM.udu    II.. '"     altrr     nadin:;     tin-. 


'ri)is  is  atta.tivt'd  withoiii  an\  ad<hiiot»al  part-  or  loniphcatioii- 
oii  a  -tylv  <»/  iicaiv  whichi  hccnvi-r  of  riliahililv  and  ia-.\  iiiain- 
tcfianct.  arc  .v«-r\.  ijoirAhU;- f«»r  railwav  Ioi-oniotj\.  i  -ir\ic«.  \  ot 
do    iK»t    ;iivf   thi',  t.'il.ii'itnit,  ilistrihntion    u4    «.tiain    luidtil    in    tin- 

Jarijt'  fiiuiin-;  of  to'hiy.     -.•     .  .  '  ■ .  "  .  .   ;     . 

Vyhilr   it    !•>    tine  that  -tht"   I«ark    -.^j-ar   i-    sn'rilict-d    for   tin*   for- 

w:vr.»l.   a"n>    iMuiHt-    c-ipiipiu-d    with    <>r.r   dt-\icc    i-    -till    catiahh-    of 

•a<  kinv:    a    Ifahv  to   th*-   fSl«ii.:  iur»'«i>ar\    in    road    -«  r\  u-i         Thi- 

t;l-  ln-(t-H  .pi'ov.t-it  in  tin- -hH-'ucr  nnnihor  of  Limine*  npiipprd      W  r 

'lo  not  rcfvunnn  iid  th»    d<:vi<;«."  .f'.'T '>v\it<h  iriuim--. 

• .'.  -.  .  Ki  \".  \\    kii'Ki  \ 

-.-  -       „    ■•     '■•■■.  Vi--        .■  ■■.■■-  ■•■■..•■: 

'•-•'-:••>:.-■. v^.y-      AN  oi-Tici-.  Ki\k    ;,•■.•:>•/.•:;■■ 

■  ;■     ;.;  -. -'      -     .-.'■■  Ui-*i«riii     ."Mi.i  ••-.    t   Mil  »!.•    '... 

To. "nil    Kdinm?  . 

Slnip  kink-  ari".-iUHht-i:«Mi-'..'  hut  HMtCf  kink--  ar«-  -oimuhai 
icariv.      In  thi>.-«-iiVK;t'\\v.Ti;cv.t-' ;\  -tlu-nlcw  nia>    hi    of  -otin 

.\alue  to  i.itJji-r-^  'awd  in.Wl-yii-iT^^^^  .  •  .. 


,,     i  *j-  1  Super; n  *e  nden  / 


W'f'i'i  ,,^.fhx-,^.7\ 


Cteneraf 

,r    iu-i         Foreman 

Depar*rnen* 


Un'fNa3 


General 
Foreman 
Car 
Deparfmeni- 


.-Vnit  1  uritv-  it  li-lttt.  to  Xo.'^v  raising  a  q-.u-tion.  I  nit  1 
mu-t  of  ni-ttt>*>it\  rniHtiiiiV  t'uivs '.Xo.  3  t<-v  vt-t  thi-  mc<--a!-\  in- 
fortnatiof.i.  Init  3  itivt^-tiiiatv-  ainj  rt-pfit'l-  to  No.  J,  uiio  in 
ttnii  i:i\«'-  tIh'  inforniatiiH)  to  .\o  1  In  oiiu-i-  w.inl-.  tin  r»'  i- 
a  CI iiitiniiotis  rt- ju'titioii  jjojtiv^  on 

Out'  itl«ia- is.  f^tr  L'liit.J   t«.>  ;iddri-'^   n-ply    to    .\o.    1.    -<  ndinv: 
t    t6:X<»«   -    f'<^(t-  J-'-tii'-tiiTt'";    -tJyl   I'lvit    1    permit-    thi     Utter,    if 
c«»rrvct;  ;»«>,. ;:«.»- to-  No.  .1,      ^.A    cafhon    co|>y    iti  _\kk    3's    K-tft-r    i- 
forwar«l«d't-      \t^.   i   t'«>r'iih''  r'r'-'t<cti«in'    ' 


Kltir. 

lu-i  to  liarn  hov,  lu  imdrr-to"ci  tlir  U  Iti  i  T  a-kri!  liin'i- 
what  a^hlow  of  I(I4.(HM)  Ih  r.uain.  IK-  -lartcd  to  ,  \plain  with 
a  lti-poinid  -pike  maul,  lie  -tarted  a  track  -pik<-  itilo  a  tie, 
tappin.i;  it  :^rntl.\  at  tir-t  with  "hlow »  ..t  Id  ponn<l- '  each,  at 
tjr-t,  and  tlur.  incrta-iiiL:  hi-  -wiiiL:  in  tlu-  n<iial  wa>  lu-  dro\e 
it  honu-.  \fttr  tini-hinL:  tin  joh  lu-  -i  ratche<l  hi-  head  dnhion-h 
..nd  ayretd  that  it  "diihrt  look  <|niti-  rii^ht."  Ili-  la-t  hlows. 
u  ci-r   -iiril>    lu-aviiT   than    tin-    tir-t.   In-   a--«rt»-d. 

."-o.  .after  tlu-  (hnion-tration.  and  aflii"  a  U-u  nu>ini-nt-  <>l 
;iuin'..;ht.  thi-  foi-itnan  no  lon-cr  nndir-to<.d  wiiat  a  "hlou  nf 
KM. (Mill    pomxl-"    i-.  ■-...■-,,    ,..■  ■      .     '       — .    .  .. 

\-  fill  in>-rlf.  1  havi  -indivd  i  iiL;inet  rinv:,  mechanic^;  physicp:; 
I  tc.  -oniewhal.  ami  have  e\en  .i;one  -o  tar  a-  to  attnnpt  leach- 
ing eiiLiineerini;  -nhjt-cts:  '  VOt-  .1.-  ti  ..collr^e  graduate,  do  not 
i.ndrr-tand   tin-   Utter.  -..■.'.'•--..   ■'.  ...'■'''-...''' 

I\rha;i-    a    hlow    of    Mtu     poniid    mriin-    "tlu-    hnpact    re-nltmi.' 
from    t4ie    fall    of    a   otie-ponild    wiiuht    tlnou::li    a    height    of    om 
foot."    oi-    oiu-    iinh.    «Vr    sonu-thiir..:    liki-    that.      If    -o.    -honld    it. 
■  Hot    Iia\e   hepti   ixplaiiud    to   tlu-   trainnuii    and    for*  nun  ?'  !■  •■ 

■    V    ....  ,  :.■:'■,■;■  ,   -•/...•       ^      ''      ^'  ^^     ' 

. V:/*^/?     -^       ^   IM.KA    lOK   nil     DKAIISMAN  : 

V\  A-IIINl.TO.Ni      .I*,.   C»..'- 

'1'"    I  III     l-.iii  lou  :  .-■    ; -' "    ■■,■     '.    I   ■      ";..-':'■'■.' 

1  iiavi  n-ad  with  mnch  intiri-t  tlu  npnuron-  letters  on  thf 
M  ilii-  of  railroad  «lerk-  that  lia\e  rect-ntlv  heen  pnhli-hed  in  the 
k.iilwa.v  \;;t-  •  ia/c-tle.  I  -lioidd  likr  to  -a\  a  word  eoncirninir 
a  class  "of  itutv  u  ho-t-  condition  al  pn-*iii  -ii-m-  to  nu-  to  l'< 
;iill\  a-  nn-ati-iactoi-\  a-  that  oi  tlu-  clerk-  I  refer  to  th.C 
draft-nu-n   in   the  mechanical  deiiai  tnuiit. 

'I  lu    \\  holi-   force  in  a  drauin,;   room  i-  to  a  L:ie;it   i-\nnt   -tiU'- 
tracked.   -o    far   a-   a<l\  ancemeiit    to   the   lii.:her   po-itioii-   on   \\\^- 
'oad    i-    conct-nui!,    hin    thai    i-    no    re:i-on    \\li\    'diosi-    in    eharijV 
oi    ,'1  drauni;^   room   -honld   not    trv    to   make'  tlu-   work    interi--t- 
iir^   a.ml   attractive    lor  tlu-  nun   iimUr   iln-m.       \n\    vvrk   \A    thi- 
kiiid    i«    hound    to    l,t-    niort     or    U--    m<  n-.toiioii-.    and    tlu-    fact 


1^  \  1 1  .w  \  \    M IJ  1  K\  -\  irAlV  EN<;1XEEI^ 


(.1 


■  tliitt   H  "''^•"i;""'-   '■"'•'"^'   ;i"i">'""   •■""'   i^trnm'   ;uiur;H-\    makes  .it       inaMir  iiuvli:mic>.  ulJl'icv:   ailMiIii-r  llu    jiark   at   tIk-   nonli   iii<l   oi 


til 


•n-tc>nu<l    t«»    It.       l">iiall\-    tlie 


,!?ii.i"   'Irart-man   take-   tlir   attiuxK-   lliat    i\h-   nun    iMi<Kr  •liim    are 
:  iViit  u"4Vli  l">llurini;  ssitli.  I'nr  Ik-  know-  thai  i1k-\    an-  nm   u-nally 
".•    •.r^.tlu-  lin.il'<r    Mom    wliirli   uiiK't-rs  ;arc  ■nuulc;.  liut   lirainini:   tliat 
-■  /  ■ 'ilii.-^'iV  inn-    ill    iii"-i    ca-i-^.    it    i-    ii<>    rra-i>n    (or    ■'riililiin:: :  it-  in,* 
/       iiMiU'-i    of    vixiny    tlu    nun    ^oim     nr.n-li  nrtdi'tl    fnidura'-:i'nirnt 
I        ..m-l    uIlitlL;    tluni    oner    in    a    wliili     iliat    lluir    work    i<    in    Uianv 
-.  '  \\;»v  *  ,onf  «,»1   till    nio-t   inii>oiiani    in   iJuir   :l«.i>arlnuirt.  ■•".■■-,; 

'•:"•   •- •  IU-.»urr  that  tlu-  i1ii<i   ilr:«|'l>tnan  laki-  mi  intm^t  in  tla-  w^rk 
H  ihf  .tntil  nmlii'  liini.     l.ctHfjjii  A\ork  uitii  tin-  nun.  •»o  to  «.|)iak 
:iH<f  ilvfidv    ulial    da--   .*i    .^vofk  .facli    man    i-   I'l-t    fitti'l    to   ]nr- 
t'f.'fni,-    Soiiu    iiK-n   an-   not '.av-iL;*""!  a-  otlui-   at   lavinu   out    luw 
iV'^rk.-  sim'A-  art  Iiittt-r  at  a  .<|iiii.:k  joh  rc<|nir;r,!:  liiit  litlU-  a»i-ni;a<.y 
.'"..,  .vfiilr^till  otlur-  ari-  .;  Kxlat  workin;.;  otit  intru'Utf  drtail^,    \1iovc 
■  ■  .  i^l  lliiiii:-  kl  till'  nun  nnuT.il'vr  tliat  tlu-  drawing-  art-  tlu- .i>lau- 
■       -  {or    wliifli    a    rial,    i-oinri-ti     jtit-ct-    of    iiiai-iiintr\     i>    tit.  Ik*    roii- 
.ilrnrn-'!.       Tt.u-li    tlu-m    to    tliink,iii   iirm-    ol'    tin-    tiivi>iif<l    proil- 
'  jict.  ii<.>t  in  trnn«  oi'  tlu-  drawin-.:  Iioard.  .     , '.• 

■'.;,■.  i  l'  tbf  |r!an-  for  a  n<.-\\  loi-(>tn<>ti\  i-  an-  •-;ottin  \i]y  in  ihv  u'Atcv. 
'■'.  .i\lifn  tlu-  jH-u"  inyiiif-  arrive  in  tlu-  \aril.  niaki.-  ii  a  part  ol  tlu- 
.■  *  '■  ♦Utiv' <■•!  tlu-  nun  wlio  uoikul  on  ilio-i-  drawin-^-  to  uo  down 
■■'■•,.'  and  >cc  liow  tiu-  tliiii'-:  li.ok-  ulun  tini-lud  It  will  taki-  llu-ni 
:"v  «itT  till'  I">ar<l  u>v  a  -iiort  lim<-.  Iml  it  will  I'f  nioiU'\  luick  lor 
•"  tJu-  i-v.>tnjian>  in  tlu  ind  'llu  nun  \\ill  ki-v])  in  l^'noli  witli  tlu- 
'  actual  railroad  end  oi"  ilu  l-n-int --.  and  tH  1  tlum>cl\vs  a  ]tart 
:.■"-<►!- tht'  u  I  loK-   -x-ttni.   a    iVeliiii;    wliirli   conu-s  ntore  iiattiralK    l<i 


tliv, erwvinu  -luip.  wlure  all  rnij>lo\ii--  of  loo«nioti\f  4kpartnu-ni 
tiasV  to  atul  Iroin  work :  anvl  tlu.  lliirtl  a  lk>vvcrj;ar<K-n  on  ilu 
vast  >i<lv  "I   llie  >mitli  -hop.  '/;•.'.' 

Ilu'ue   arc  a.  lunnWr  pl'><»tlur  ci|uaU\    attrisctivi'   ^pot-.    wlmii 
are  H»it   .sliiiun    V.Vll  Ihv   •<1>.ar»-   yr.»nn«l   i-   scMl.tled  autt.  kept   well 


Park  at   North    End   of    Erectmg    s:-.op 

trimnud.      We.  uImi  have  a  vreenhon>f   l«iih   *<i    >crai»   inat».rial 
from  old   l.nilditi:^-.   ulu-ri-  tht-  pkmt-^   are  kepi  tlinnicU  the   « in- 
ter, new  plant-  ro<ited.  and  .-evd  -own  tor  eaih   jdant-. 
"    The  ali-etu<-  of   these  park-   and    ilowir   L;anleH-    would   invite 

.tlu-  nun   on   ihi-   road   than   to   tlio-i-   wlio-e   linu-  i-   -pent    in   the    .  ■   ;  ,     •     ..  ■:   .-    ....t  i';  i,        ....  ,     ,,-1         ..,,,1    ,.,4,,.,.    »..  .w.r.-t  ■ 

'  (Ik*    aiiuninlatiou    ut    i:til«j»l>n.    -iiap    loU-^.    a4l<l    ottiei     c\c>-urcs 

oi'iee.      I    tiiink    it    onci    a   fnoiith   oni-   oi    tlir    mi  11    funlil    It    -ent    .■  :       '■       ,  .1        ,  1        01  ^  ..,  r   ,»  ,,,    ;..  1    •..tv'.. 

.,,      .  ...  ,    .         around  the  -hop --iriMnul-      .Slioji  iirnm-r-  kept  np  ni  l;ooiI.  att^ai- 

.«(n  'l«tr-»   ue>t-k    lo    in-pift    -.•mr    picii-    ol     work    on    tlu-    road  -  it  '      '.•  i-   ■  1        .1  .1  1     ..    ..        .;   r.     1     .      ,,1,;,,       ;., 

.    , -^   ,  .  ,         .  tive   e<inditu)n    make    the    ijuploxn--    Lcttrr    -ali-fu"!.    n -iinni_    in 

Hnnlvl:  do  a    lot    ii.\\ar<l-   niakinu    a  mori    eontein»'<l.    widi'-awakt  .,         ■  ■  .  ••  •  . 

.    •     ....  ....  ,,  ,  h«-tter   -ervicc  ;    .,  :  ' 

■a.Tid-tHieu-nt  diaitnru   lone..    ,  .  llir.ti  <j.     loi   n  i.i  .  -.v  1    1        1         1  ■•  -'  •;i.-'  1     ■         1        ...■*;     1  11.,    ;„    „ 

'--.  \\  lull-    the   >Uoir -urfiinuN   an-  l.ein«    Ueatititied    an<l    keH»t.tn-a. 

-  ,-■   . .:    ..  '  nvat   londition,    \\r    -hoiiM  not    lo-»     -i-.^!it    ojf   tJie    ia,ci   that  "it    i- 

;/  V.M.I  I.  01     \  I  ru ACTIVl     SHOP  (;R()rM)S         , 

■    ...   -  .....    .U.vcOsv. -ti.. 

To  :m    Ki>ih>K  :  .     •^V--.:V/-.     '•;■:■■'.  ,.--";  .-v.;  ;  ;-.;_,j.'-"  .;•-;.- 

\\o  tr\  to  klip  till-  -ho](  pivini-i-  at  Mari'ii  neat  aiul  ;tttrac- 
ti\e.  as  ilhi-tratnl  hy  tlu-  jihotoLiraph-  which  -Imw  -onie  <)f  tlu- 
parks  and  llowx-r  ;_ardin-.  Tlu  v^'oniuls  are  kept  til  this  eoii- 
ditiotl   with   hut   \  ery   littk-  e\pen-t-,   onl\    one  eheap  lahortr   I'lin.: 


'* 


Grounds    in    Fivnt   of   the    Mnstei    Mechanic's    Office 

assi.u'ni-d    i..   thi-    ii.irticid.c     w.irk.      l-"<>nnun    <.f    tlu-   difTiiinl    iK 
partment-    take    -jn-at    intirr-t    in    lluir    lluwi-r-.   raih    di-]iartnitnt 
ha\ins;  its  t.wn  uanlen. 


Flower    Gnrden    nt    East    Side    of    Snnth    Shop  • 

iu-t   .t-  important! ' or  nlnre  -o.  10  keep  a  i"1i*:m  shop  where  tlic 
nun  i  an  iarr>   on  tlieii;  work  without   heiui:  erowded  or  elimhitii; 
ii\<r    jiiK-    ..1    jnnk.:     We   i.;i\«.-    tlu-    in-idi-    of    the    -hops..jCisi    a- 
nnn  ii  attellt.i(U)  a-  the  .;nimul--.  in    fact,  wi-  '^jjXe  the  \vhoU-  prem^'  . 
i-i-  «nn    larefid  attention.  « ".   I,.  Du'Klkl. 

.IssisJiUit  Master  Mt\  luiuL.A  *»ir*i{  tifCxiiryia. 

i'l  sfr.ve;  HiK  li.  \-Mif  (i\  IS  lla-hpoiut !  niay  W  f<^iiKt  in  a  • 
-miiiK-  niamur  \<\  lualiiu:  a  :<-w  <'nnees.<i|'  oil 'over  ..  -..:a<  llame 
.nid  iryini:  a  lighted  niatrli  n\  i-r  the  vnrfaee  of  the  oil  until  a 
\\a\i-  ol  llanu-  i-  -iin  to  lla-li  aero--  it-  -lufaei-.  Tlu-  ti-mtura 
tini-  ol  llu-  oil  wlun  thi-  oeein-  i-  ealKd  it-  lla-hpoim.  (  >il- 
uho-i  -priifu-  uravitie-  ;ui-  heJow  US,-  '.^rm-raMv  ha\e  ik'i^Hf  .jin- 
I'llow    ()(t    ill-.    I".,    whili-    ti-.o-i     <>\     wliiih    tlu-    -p«-eitie    ^^a\  itif  s 


-(Mtt-rtf   the   phoio-raph-    >|u  .\\  -   tlu-    un.imd-    in    fr.-nt    of    thv       escivetj    l),S3    ti>uallv     have    hi-hi-r    lla-hiH«m.ss  .-/'.'UW 


Southern  Railway  Dynamometer  Car 

Latest  Development  in  Dynamometer  Car  Design; 
200,000  Lb.  Capacity.    Seventeen  Records  Obtained 


The  Southern  Railway  has  in  service  two  dynamometer  cars, 
each  having  a  registering  capacity  of  200,0(X)  Ih.  draw-bar  pull 
and  800,000  Ih.  huffing  force.  The  body  of  the  cars  were  built 
hy  the  Lenoir  Car  Works  and  all  of  the  dynamometer  equip- 
ment was  furnished  and  installed  hy  the  Hurr  Company,  Cham- 
paign, 111. 

CONSTRUCTION  OF  CAR 

The  cars  are  50  ft.  long  by  8  ft.  10  in.  wide  inside,  the  dynamo- 
meter room  at  one  end  of  the  car  being  15  ft.  2  in.  long.  The 
rest  of  the  car  is  divided  into  compartments  for  housing  the 
testing  crew,  there  being  three  lower  and  one  upper  berth,  an 
office  with  a  sofa  Wrth,  a  room  for  the  porter  and  a  kitchen 
equipped  with  a  range,  refrigerator,  etc.  The  car  is  heated  with 
hot  water  from  a  Baker  heater.  Rolling  side  doors  are  pro- 
vided at  both  sides  of  the  car  in  the  dynamometer  room,  a  small 
door,  4  ft.  high  is  provided  in  the  kitchen  end,  and  a  high  door 
is  provided  on  the  dynamometer  end.  A  special  observation  win- 
dow, as  shown  in  the  illustraticms.  is  placed  in  each  side  of  the 
c.ir.     This  window  j)rojects   7  in.  I>ey<>nd   the  side  of  the  car  so 


bolsters.  The  distance  between  the  webs  is  13  in.  and  the  depth 
is  2  ft.  3H  in.  at  the  center  and  125^  in.  at  the  ends.  It  extends 
from  the  end  sill  at  the  kitchen  end  to  the  body  bolster  at  the 


Horizontal    Section    Through    the    Observation    Window 

dynamometer  end  of  the  car,  the  dynamometer  rigging  being 
installed  between  the  bolster  and  the  end  sill.  It  is  made  with 
a  3y2-'m.  by  3^-in.  by  J^-in.  angle  at  the  outside  top  of  a  f^-in. 
web  plate  and   an   angle  of  the   same   size  at  each    side   of   the 
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Floor  Plan  Showing  the  Interior  Arrangement  of  the  Dynamometer  Car 


that  the  observer  may  readily  see  the  approaching  landmarks. 
Directly  below  this  window  is  the  mile-post  light  box  set  into 
the  car  at  such  an  agle  that  the  light  may  be  thrown  sufficiently 


bottom.  It  is  covered  with  a  ->^-in.  top  cover  plate  2  ft.  2  in. 
wide,  extending  the  full  length  of  the  girder.  Two  intermediate 
sills  of  7-in.,  19.75-lb.  channels  extend  between  the  cross  mem- 
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far  ahead  for  the  observer  to  discern  the  landmarks  as  they  are 
approached  in  the  dark. 

The  imder  frame  is  of  the  built-up  type,  being  made  of  struc- 
tural steel  shapes.  The  center  sill  is  a  box  girder  of  the  fish- 
belly   type    with    bottom    plates    only    at    the   cross-bearers    and 


hers  of  the  underframe  for  the  full  length  of  the  car.  At  the 
dynamometer  end  13-in.,  32-lb.  channels  located  18^  in.  each 
side  of  the  center  of  the  car  extend  between  the  end  sill  and  the 
body  bolster  to  take  the  place  of  the  center  sill,  which  terminates 
at  the  body  bolster. 
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Tlie  side  sills  are  6-in.,  15.6-lb.  Z-bars,  and  extend  the  full 
length  of  the  car.  Three  cross  bearers  are  used,  one  at  the 
middle  of  the  car  and  one  10  ft.  from  the  middle  toward  each 
iiid.  They  are  made  up  of  AYz-'in  by  3-in.,  8.5-lb.  T-bars,  which 
run  from  the  side  sill  to  the  top  and  bottom  of  the  center  sill,  a 
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.=^/16-in.  web  and  a  f^-in.  top  cover  plate,  15  in.  wide  at  the  cen- 
ter, which  extends  from  side  sill  to  side  sill.  A  bottom  cover 
plate  of  the  same  material  extends  part  way  up  the  bottom 
T-bars.  The  webs  of  the  cross  bearers  are  fastened  to  the  web 
of  the  center  sills  by  one  6-in.  by  6-in.  by  j-^-in.  angles.    A  13-in., 

9'or 


from  the  end  sill  9  ft.  3  in.  for  the  full  width  of  the  car,  and 
immediately  back  of  it  is  another  plate  of  the  same  material, 
4  ft.  9  in.  long.  This  provides  a  substantial  base  for  the  record- 
ing table.     The  end  sills  are  13-in.,  32-lb.  channels. 

The  framing  is  made  principally  of  steel  shapes,  ly^-'in.  by 
Zy^-'in.  by  J^4-in.,  angles  being  used  for  the  side  posts  and  diagonal 
braces  and  6-in.,  15.6-lb.  Z-bars  for  the  corner  and  end  posts. 
The  side  plates  are  3-in.  by  3-in.  by  f^-in.  angles,  and  the  end 
plates  are  4-in.  by  3-in.  by  ^-in.  angles.  The  carlines  are  made 
up  of  two  2-in.  by  H-in.  bar  iron  straps,  between  which  is  bolted 
a  strip  of  wood  2j/2  in.  by  1^  in.  to  which  is  nailed  the  purlins 
and  the  car  ceiling.  The  straps  are  flanged  and  riveted  to  the 
side  plates.  The  flooring  consists  of  a  layer  of  IJ^-in.  and  a 
layer  of  3/4-in.  boards,  between  which  is  placed  a  layer  of  V^-in. 
felt  paper. 

DYNAMOMETER    TRANSMISSION 

The  dynamometer  mechanism  is  driven  from  the  rear  axle  of 
the  leading  truck,  to  which  is  keyed  a  36-tooth  gear.  This  drives 
another  gear  of  the  same  size  which  runs  on  a  splined  jack 
shaft,  the  entire  mechanism  being  enclosed  and  running  in  an  oil 
bath.  By  shifting  this  gear  in  and  out  of  mesh  with  the  axle 
gear,  the  dynamometer  mechanism  is  thrown  in  and  out  of 
action.  A  worm  on  the  jack  shaft  engages  with  a  worm  wheel 
which  drives  the  main  shaft,  the  shaft  being  fitted  with  uni- 
versal   and    slip   jo"nts    to    accommodate    the    movement    of    the 
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32-lb.  channel  is  riveted  between  the  webs  of  the  center  sill  at 
each  cross  bearer. 

The  body  bolsters  are  of  the  double  type,  spaced  8  in.  between 
webs.  They  are  made  up  of  3-in.  by  3^-in.  by  ^-in.  top  and 
bottom  angles,  a  ^-in.  web  and  a  16-in.  by  ^-in.  bottom  cover 
plate.    At  the  dj-namometer  end  a  y»-'m.  cover  plate  extends  back 


truck.  The  drive  is  carried  to  the  transmission  case  through 
bevel  gears.  A  right  and  left  spring  ratchet  clutch  at  the  head 
of  the  vertical  driving  shaft  in  the  transmission  case  provides  a 
constant  direction  drive  to  the  paper,  regardless  of  the  direction 
in  which  the  car  is  traveling.  Provision  is  also  made  for  cutting 
out  the  axle  drive  and  cutting  in  the  motor  drive,  a  32-volt 
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Latest  Development  in  Dynamometer  ('ar  Desij;n; 
2(MMM)0  lb.  Capacity.     Seventeen  Records  Obtained 


Tla-  SkiuIu  in  Kailvvaj  has  in  »trviti-  l\\«>  ilMiainoiiuicr  i.;ii'«. 
i-.uli  Iiaxiii'^  a  ri-;;i*tfriilu  iMpiiiit^  m'  J»H).(MMI  lli  draw-liar  pull 
ami  S(HMMK)  ill.  hutlini:  lOrto.  Tlu-  Lmlv  ot'  tin.  lar-  ui-re  Imilt 
!■>  tiie  l.t-nuir  far  WOrks  atul  ail  <>i  tin-  (lynatnonuttr  ciniip- 
imnt  ua-  itvrni'-hrrl  ami  iu»tall«<l  l'>  tin  i'-nn  <'i)m]iaii\.  ("Iiani- 
paiun.  Ml;  ;  ;^  '     -   :      \  •..         ,     .  ,.■  .     ■•;  /  .  .     • 

■'..:..■;-  .:■';'    ji-^ffi^iviiinUty'Atv  oar  ' :--  'J-\ 

'riii-"  raf s 'are.  50  ft.  Ion u  I'V  ^'  U.  10  in.  \vi«K'  inutile,  lln  tluianio- 
iiult-r  rtioni  at  on*-  nut  «il  tlu-  «ar  I'l-inc  1.^  It.  I  in  loni;  Tlir 
Tv^t  «f  tiitv  i';i.r  ■I'*  4r\iijt{l  int<>  r«inipartnu  nt-  u>v  li<)ii>iii'^  tin- 
ttSiiiH:.  ic.n-AV.  ibvt't;  lifini:  tlirii-  l<>\\t'r  ami  <>ni'  npiKT  l>trtli,  an 
iilVice  \vitlY  a  ooi'a  Lvrtli,  a  room  I'or  tlir  porh  r  ami  a  kitolun 
C'piippnl  \\itli  a  raHj^f,  rvl'ri.LHTator.  rti  TIk-  r;ir  i>  luattd  with 
!k»v  w.titT  jri*n\  a  ijaV*-**^  H*'ii|tvr-  Uolliny  siflc  doors  arc  pro- 
\  i<K"<t  at  I'oilj  •«idV-S  of'riie  far  in  thi-  <l\natni>nnlt  i  louni.  a  -iniall 
door.  4  It  ln;;li  i-  imu  id»(|  in  tlif  kitilun  ttid.  and  a  lii'^li  door 
is  ]»n>vidvd  oii  iht-  dsnanionittir  ind.  \  -.incial  ol>.>rr\alion  win- 
•toiy.  a". -slunvirin  llu:  iiliistrati<>Jis.  .f<  plaia<l  in  rach  >.ido  ot  tlu- 
ear:  '  ,Tht<:  \vm«lt.mf.projt'fH^.7.iiv..!'t>''itd   iIk    -idc  of  ilif  rar  ^o 


hoNtcrs.  The  distanri  l.itwrtii  tin.-  wcIls  is  13  in  and  the  deiuh 
is  2  it.  3%  in.  at  tlu-  (.intrr  and  IJV.s  in.  at  tlu'  tiid*.  It  t-xtcnds 
trom  the  iikI   -ill   at   tlu-  kitilun   rtid   to  the   l>ody  lutlster   at   the 


-.(V; 


-Hh    • 


l^-- 
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d\nainonutet    end   ol    the   car,   tlte '<1\nanionu-ter    ris^uini;   liciiig 
installed  iieiween  the  holster  and  the  eml   sill.     It  is  made  with 
a  3'2-in.  hy  3' I>-in.  hy   '  i-in.  an^rle  at  the  outside  top  of  a  •>^-in.  " 
well   platr   and    an    anyle   of   the   satne   >ize   at   earli    side   of   the 
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Floor   Plan   Showing   the    Interior   Arrangement  of   ihe    Dynamometer   Car 


tli;il  the  uiiservtr  Way.  reaidiK'  see  the  approaihniu  landmark-.  botloni.  It  i-  ro\ere<l  with  a  'y-in.  l<ip  i  o\  i  r  plate  1  It.  J  in. 
I 'irectly  Ik-Iow  this  window  i.-  the  niile-|to>t  livht  lio\  -rt  into  wide,  e.vtendinL;  tlu  mil  Kn^tli  of  tlu-  tiirder.  Two  intermediate 
the  tar  at   -ireli  an  ajiU:  that  the  lii:ht  may   he  thrown   ^ultuientlv        -ills  of   7-in..    l'>.7.^-lli,   channels   e.\tend    lutween   the   cross   mem- 
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far  hheaft  for  tln*^  oltM-rVer  to  di*(X'tii  thelaiuVniaiks  aN  they  are 
ai>proached  in  the  (hirk.  %.'    ".     '•"    '  ' 

Tije  nnder  frame  is  of  the  Imilt-iip  t>pe.  lieiiiL:  made  of  -trnc- 
tnral  steel  -h;ipe-;.  The  ceiiter  -ill  i-  a  iio\  -.girder  of  the  fi^^h- 
\nt\\\    type    with  .lK>t torn    p1ate>    only    at    tlu-    cros^  lu-arer-    atul 


iiefs  of  the  mulei  frame  for  the  fnll  li-n^;th  of  the  car.  At  the 
dynamometer  enti  13-in.,  32-lh.  channels  located  1K|  ^  in.  each 
-ide  of  the  center  of  the  car  exteiul  hetween  the  end  -ill  and  the 
liody  holster  to  take  the  placi-  of  the  center  -ill.  which  terminates 
;it    tlu-   liodv   Iiolsfir 


l-'jtiKi  .\K^ .   1*^16 


R\ir.\\\N     Ml(   H\M<\I     FX'ilXKKk: 


.rj^ 


Tlic  si<K-  -ill-  art-  (•-in..  15.<>-lli.  /-Ii;ir-.  and  txttiui  the  full  iiom  ll:c  rii<l  -ill  ">  it.  3  hi.  I'ni  the  l'i;H  \\.i«lt!i  <>i'  the  car.  and 
ifjisirii  of  the  car.  Tlnxi-  no-s  litiinr-  ;irc  ii-e<l,  oiu-  ;tt  the  imiiu<hat«.-ly  hack  of  it  iji  aimthi  r  plate  <>f  jthc  >anie  material. 
niJthlU'  of  the  var  ami   one   Id   ft.    from   the  middle  toward   each 


end.     They  are  made  up  oi   -4 '.-in  hy  3-in.,  S..^-lh.  T-hars,  which 
-inn  from  ilie  -ide  *ill  to  the  top  and  hottoni  of  the  center  sill,  a 
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Details  of  the   Roof  Construction 


4  ft    '>  in    l..ni:.     Thi*-  provides  a  snh-tantial  hase  for  the  recurd- 
in-    tal.ie.     'ilie  end   >ill>  are   13-in..  J2-lh.  cluuiiuds.  • 

The    framing   fs   made   principally   of   .steel:  shapes,   i'-l— in.    hy- 
_'■  .-in.  hy  '  ;-in..  ancles  heihj:  used  for  thcsi<ki  i)<i>ts  an<l  cliauonal 
lirace>   antl   ()-in..    l.^.()-lh.    Z-har-    for   the   corner,  and    en<l    po^t> 
The   >i<le  plate>  are  3-in.  hy  3-in.  hy    is-in.   anule^.   and   the   end 
lil.ite-  .ire  4-in.  hy  3-in.  hy   >-in.  angles      'Ihe  carline-  an    made 
np  of  iwo  J-iii.  l«y  -^-iu:  Ijiar  ii-oiv  straps.  I»et\veen  which  i<  holtetl 
a  strip  of  woo<l  J' j  in.  hy  i'4  •"•  '<>  which  i^  nailed  the  purlins 
and  the  car  ceiliny.     The   strai>s  are  II  an  tied  '  and   riveted  to  the 
-ide   |)lates.     The   lloorim:   con-ists  *>f   a   lay«*r  of    I's-in.   aiid  a' 
la\er  Ojf  :^4-in    I«>ar<1$,  hetweeti   uhieh   is  plac<?«i  a  layer •  of  ,.*^-ill.  . 
felt  paper.    .c._ ':>:•    •-•  :  ',  '.'..„:-  '  .: 

.     ,    .  ...    ■'■       nVVXMOM  TK  \\'SM1SS10f>C  *. 

The  dxnajnotneter  mechanism  is  driven   fnmi  the  rear  axle  oi-, 
till    K.idiiiv  truck,  to  which  is  keyed  a  3()-ti»otli  year.     This. drives  ^' 
am>ther   !.;ear  of   the   same    size   which    runs   <in   a    si)lined  jack 
-haft,  the  iiitirt   mechanism  hoiiii:  enclo>.td  .and  nmnin:^  in  an  oil^" 
hath.      r.\    shifting:  this  year   in   an<l   ont   of  me<h    with   tlii'   a\k- 
L;ear.    the    d\nam<'nietor   mechanism    is    thrown    in    and    out    of 


.5.  lO-in.  well  an<l  a  's-in.  top  co\  er  plate.  I.s  in.  wi<le  at  the  cen- 
(i'r.  wjiifh  extemls  from  side  •"ill  to  <i<ie  sill.  .\  bottom  cover 
plate,  of  the  same  material  extends  jiart  way  up  the  hottom  action  A  worm  on  the  jack  >liaft  en-^aiies  with  a  worm  wheel 
T-hars.  The  Wei >s  01  the  cross  Inarers  .ire  fasteneii  to  the  Wfh  which  dii\e-  tlie  mairi  shaft,  the  -haft  heiby  fitted  with  uni- 
of  the  VOitJer  sills  |.y  one  6.-1  n.  In  (►rtn,  hy  •vs-in.,{uijifles.     .\   13-in..       \er-al    and    -lip    fonts    tt».-.ec<Hnin<>ilatethij.niovemet)t    (»l    the 
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3J-II1.  chaniicl  is  riveted  hctwcen  the  wehs  of  tlie  center  sill  at  tntck.     The  drive   is  carried   to  the  transrnission   case  tliroui;h 

each  cr«iss  hearer.  bevel  gears.     A  riiiht  and  left  spring  ratchet  clutch  at  tlie  head 

-  •  'I  he  l,(vl>  bolsters  are  of  the  double  type,  spaced  8  in.  between  of  the  vertical  driving  shaft  in  the  transmission  case  provides  a 

webs.     They-  are  made  up  of  3-in.  by  35-^-in.  by  J^-in.  top  and  constant  direction  drive  to  the  paper,  regardless  of  the  direction 

bottom  an;;Ies.  a  ;s-in.  web  and  a  16-in.  by  .>g-in.  bottom  cover  in  which  the  car  is  traveling.    Provision  is  also  made  for  cutting 

Vhite     At  the  dytiamotneter  end  a -^-in.  cover  plate  extends  back  oivt  the  axle  drive  a^d   cutting   in   the  motor   drive,   a   32-volt 


(A 


RAILWAY   MECHANICAL  ENGINEER 


Vol.  90,  No.  2 


'4  h.p.  motor  ninnin.c  at  1,200  r.p.m.  beinji  used  for  the  purpose. 
The  transmission  gears  provide  three  speeds  of  paper  travel, 
which  are  1/16  in..  '4  in.  and  1  in.  per  100  ft.  of  car  travel  when 
driven  irom  the  axle,  and  3^  in.,  ]?  in.  and  bO  in.  per  minute 
when  driven  l)y  the  motor.  The  transmission  gears  are  lubricated 
by  a  continuous  hath  of  oil. 

On  the  end  of  the  transmission  case  there  is  provided  a  shaft 
rotating  in  proportion  to  the  car  travel  on  which  is  mounted  a 
timing  device  giving  a  distance  contact  for  each  25,  50  and  100 
ft.  travel  of  the  car.  The  truck  wheeN  that  are  used  to  drive 
the  nuchanisni  are  turned  to  a  definite  circum  fi-rence  and  are 
without  brakes  for  the  purpose  of  eliminating  the  wear  due  to 
the  brake  shoe  friction.  A  wear  of  Vs  in.  on  the  radius  is  i>er- 
mi«.sil)le.  l''e  wiieels  having  3/16  in.  excess  radius  when  new  t^i 
maintain   maximum   axerage   accuracy    in    <er\  ice. 

nVNAMOMKIKR 

The  dynamometer  itself  is  of  special  interest  due  to  liie  large 
capacity  combined  with  the  e.xceptionally  small  space  it  occupies 
in  the  car  and  the  compactness  of  the  whole  arrauL-ement.  It 
is  a  new  design  of  the  diaphragm  type.  The  coupler  is  rigidly 
connected  to  the  bottom  of  the  dxnamometer  levtr,  the  connec- 
tion being  about  3  ft.  back  of  the  end  sill.  The  d\nam<>meter 
lever  itself  is  pivoted  on  a  5^-in.  pin,  which  bears  on  six  hard- 
ened  steel   pins   inserted   in   the   bearings   to   reduce   the    friction. 


dynamometer  lever  is  provided  with  knife  edges,  which  bear  on 
pistons  on  either  side  of  the  lever  for  recording  the  butting  and 
l)ulling   forces.      Both   the   pistons   are   suspended   on   knife   edge 


Dynamometer  and   Drawbar 

hangers  and  lloat  in  the  cylinders,  there  being  a  clearance  of 
1/64-in.  between  the  pistons  and  the  cylinder  walls.  The  butting 
piston  has  about  160  sq.  in.  of  surface  and  is  designed  for  2,(XK( 


Arrangement  of  the   Dynamometer  and   Recording   Mechanism 

The  leverage  ratio  is  8  to  20.  as  indicated  in  the  illustration.  lb.  per  sq.  in.,  which  will  give  a  maximum  butihig  capacity  of 
The  coupler  has  a  free  up  and  down  movement,  but  no  sideways  800,000  lb.  The  piston  for  recording  the  pull  has  80  sq.  in.  of 
motion  is  permitted  in  this  construction.     The  upper  end  of  the      surface,  which  with  a  working  pressure  of   1,000  lb.  per  sq.  in.. 
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gives  a  maximmn  pulling  force  of  200,000  lb.     With  these  high      indicator.     Jack    screws   inserted    in    the    housing    of    the   dyna- 
fluid  pressures  /a  correspondingly  increased  sensitiveness  is  ob-      mometer  are  used  to  lock  the  pistons  in  mid-position  w  lien  it  is 

desired  to  replenish  the  supply  of  pressure  medium  in  the  «lyna- 


S^  Correcfion  for      \ 
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Brake  Cyl.  Presiurv 
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Train  Line  Pressure-, 


J  9 


-^^ 


''[..^j^Dm^bar  Pull 
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£dge  of  Paper  -^ 

A    Section    of   the    Dynamometer    Chart    Showing    the    Arrangement 

of   Recording   Pens 

tained.  Inasmuch  as  a  movement  of  only  .(K)6  in.  is  required 
to  give  the  maximum  record  of  drawbar  ])ull.  the  effect  of 
friction  is   \ery   sliuht  and   the   inertia  effect   of  the  heavy   parts 


Integrator  for  Determining  the  Work  Done  at  the  Drawbar 

is  practically  eliminated.     A  mixture  of  alcohol  and  glycerine  is 
used  as  the  pressure  medium  between  the  dynamometer  and  the 


mometer  cylinders.  The  medium  is  carried  in  an  o\erhea<l  tank 
and  Hows  to  the  cylinders  by  gravity.  The  base  of  the  dynamom- 
eter it.self  occupies  only  4  ft.  6  in.  by  2  ft.  11  in.  tloor  -pace. 

Rl  CtiRlllMi     r.VBl.K 

The  recording  table  is  a  semi-steel  structure  with  an  aluminum 
lop.  Provision  is  made  for  the  operation  of  21  pens,  which  are 
distributed  in  three  rows.  The  first  row  contains  four  datum 
l)ens  and  the  second  row  contains  the  pens  for  registering  the  dis- 
tance, integrator  records,  drawbar  pull,  speed,  throttle  position, 
curves,  indicator  cards,  reverse  lever  position,  coal  fired,  mile 
posts  and  the  time.  The  last  row  contains  the  pens  for  steam 
pressure,  train  line  pressure,  iirake  cylinder  pressure,  buti'ing  force 
and  horsepower.  A  correction  of  .Si4  in.  must  be  allowed  la'tween 
the  second  and  last   rows  of  pens.     The  tabic   is   designed    for 


Steel    Framing   of  the   Superstructure — Southern    Railway 
Dynamometer  Car 

paper  24  in.  wide,  although  20-in.  pai)er  is  used.  On  the  table 
is  mounted  the  integrator,  which  gives  a  continuous  record  of 
the  area  under  the  drawbar  pull  curve.  This  instrument  is  of 
simple  construction  and  is  accurate  to  within  a  fraction  of  one 
percent.  It  consists  essentially  of  a  flat  steel  disc  with  a  care- 
fidly  polished  surface,  which  is  revolved  at  a  speed  proportional 
to  the  paper  speed,  the  ratio  being  l'/2  in.  of  paper  travel  per 
revolution  of  the  disc.  A  small  hardened  steel  wheel  similar  to 
the  ordinary  type  of  integrator  wheel  is  carried  in  a  light  frame 
and  rests  normally  at  the  center  of  the  disc,  being  moved  from  its 
central  position  by  the  action  of  the  drawbar  pull  indicator. 
Thus,  for  any  distance  traveled  the  number  of  revolutions  of  the 
integrator  wheel  will  be  proportional  to  the  product  of  the  paper 
travel  equivalent  to  the  given  distance  and  the  average  value  of 
the  ordinates  of  the  drawbar  pull  curve.  One  revolution  of  the 
integrator  wheel  is  e(|uivalent  to  6  sq.  in.  of  area  under  the  draw- 
bar pull  curve  and  each  revolution  is  recorded  on  the  paper. 
The  horsepower  computer  is   also  located   on   the  top  of  the 
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of    Recording    Pens 

,iaine<l.  liia^nincVi  a>  a  niovenunt  of  diilx  iMMi  in.  i-  ii-<tirired 
t' I  '-.'ivt-  till  niaxiinnin  record  m  drauliar  )inll,  tlu-  effect  of 
iiiclidii    i-    \t  i\    -liL:i;t    aii'l    tin    inertia   cfftnl    oi'    tin-   tuavv    |iarl>. 


I  \ 


Integrntor  for  Determining  the  Work  Done  at  the  Drawbar 

i''  practically    eliminated.       \   nii\inre  ..i'   alcohol   and   ul>cerin«-  i> 
iiMil  a-  the   i.rf-~nrt    nutlinni   Ketueen   the  il\  nanionnter   and   the 


laiMe;  inle.tirafoT  record-^,   draw  liar  |«nl 

cur\e>.    indicator    card-.    ie\tr>e   TeveT 

|nist>  an-l    the   linn.       Ihe   la-t    row    contains   tjie*  ii»en>    I*  ir>teair. 

pre>>.nre.  iraiii  hne  pie^-iire.  i.rak*-  cvlimUr  pre'-'Stire.  I.nttm-j  forcx 

un«l  lior^epowar.     A  comction  oi  r'4  ij 

the   >econd    and    la^t    P'U-    ol    petiV. 


>peed,  ^hrotlle    po>.ili'Ml. 
yn  ivitioUt  Coal  :6ri'<l."  miU 


.  mn-»i  he  all«>'.M:<l  hetweeii 
he   taKW   is   dcTtsiiied    to? 


Steel    Framing    of    the    Superstructure — Souttiern    F^aitway 
Dynamometer    Car  J. 

I  apt  r   J4   ill.  Avitle.   ahhonL:h    Jd-in     paj>t  i    i>    u^e<!.      <  |n   the   tahle 

i-    moniite<l    the   inte'^rator.    uliich    piM>    a    continuous    rei-ord  ol 

tile  area   inidcr   the  drawhar  ]iiill   curve.      This    iti<»tnHiieiit    i^   oi 

^imiile  ron-trnction   and   i*  accurate  t«i)  vvilhiii  a    fraction  oi    one 

p»r  ceiu.      It   consists  e-»^<-ntially   «tf  a  jthrt  -steel  <li-c    with   a  carv- 

inlly    polished   >iu"lac('.   which   is   revolvctl  at  a  Kpeed   ]>ropoi-tiona1 

to    tlu-   i)aiier    ~i>ei-<l.    the    rati'i    heiui.:    1'..    in.   of    paper    travel    i>er 

rexolntioii   ol    tilt    disc.     A   small  hardi'iKHl   steel   wheel   similar  lo 

llu-  ordinary   tyjie  (ft'  inte;;rator  uheehiiis  earried  in  ailiuht   frai^e 

and  ris|v  normally   at  the  lantei   «if  the  disc.  heiuL:  move<l  ironi  its 

central    p()sition    1>\     the    action    of    the    ilrawhar    pnll    in<hcator. 

rinis.  for  any  ilistaiue  traveled  tlie  niimher  of  re\ohilions  <if  thi 

inte.urator  wluil   will  hi    iiroiiortional  to  the  iirodiut  oi  the  paper 

travel   e(|iii\alent   to  the  t^iveii   distance  and  the  axeraue  \ahu'  of 

till    ordinates  ot   the  drawhar  pnll  cnr\e.     (  >iu-  retolntion  <vi   tlu- 

i  " 

iiUii^rator  wheel  is  e<pii\aleni  to  (»  stj.  fin.  of  area  under  the  draw^ 

har   pnll   ciir\e  and   each    rexohition   is    recorde<l   cm  the  pajH-r. 

Ihe    horstpower    cou.piiter   is   ;ils<>   located    on    the    top   «.f    tlu 
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talilc  at  the  riiilit.  just  in  front  of  the  speed  gajie.  It  is  a 
■mechanical  multiplying  machine  operating  on  the  triangulation 
principle,  multiplying  the  ordinate  of  the  drawbar  pull  curve 
hy  a  speed  value  obtained  from  the  Boyer  speed  recorder.  The 
product,  or  the  horsepower,  is  recorded  on  the  chart.  Ordinary 
electro-magnets  are  used  for  actuating  the  pens  where  only  off- 
sets are  desired.  Outside  spring  Tabor  indicators  are  used  for 
recording  the  butting  force,  train  line  pressure,  brake  cylinder 
pressure  and  locomotive  steam  pressure.  A  special  indicator  is 
used  to  record  the  drawbar  pull,  which  has  a  maximum  travel  of 
6  in.     Its  cylinder  has  a  sectional  area  of  ^  in.  and  the  plunger 


Interior  of  the  Southern  Railway  Dynamometer  Car,  Dynamometer 

End 

has  a  travel  of  1  in.  .Ml  electrical  circuits  are  controlled  by  the 
table  operator  and  are  located  directly  beneath  the  top  of  the 
dynamometer  table  at  the  right  hand  of  the  operator.  Adjacent 
to  the  table  is  the  transmission  case  with  its  two  controlling 
levers  mentioned  above,  which  also  may  be  conveniently  reached 
l»y  the  operator.  The  recording  table  is  equipped  with  suitable 
mechancal  drives  for  the  accurate  driving  of  the  paper. 

The  electrical  circuits  that  arc  operated  from  the  locomotive 
are  contained  in  a  cable  which  runs  from  the  dynamometer  car 
over  the  tender  to  the  locomotive.  This  cable  contains  10  difTer- 
*nt  circuits.  When  not  in  use  it  is  wound  on  a  reel  just  inside 
the  car.     The  car  is  provided  with  an  a.xle  lighting  system. 


Mk.wint.  of  "Hk.wv"  Ste.am  TiACK  OR  S.vFETV  V.vLVK.— In  each 
case  the  terms  are  to  be  used  according  to  the  purpose  of  the 
appliance.  When  a  steam  gage  indicates  more  pressure  than 
it  should,  it  is  said  to  be  "heavy."  as  a  .short  method  of  imparting 
information  that  its  indications  are  higher  or  "heavier"  than  the 
actual  pressure.  The  operation  or  the  adjustment  of  a  safety 
valve  is  said  to  be  "heavy"  or  "too  heavy"  if  the  pressure  at 
which  it  blows  is  too  high  or  too  heavy  for  its  purpose,  or  if 
the  valve  does  not  blow  until  the  pressure  of  the  boiler  is  greater 
than  the  pressure  for  which  the  valve  is  supposed  to  be  loaded. — 
Po'u-er.  ) 


DESIGN  OF  HOLLOW  CRANK  PINS 

BY  C.  W.  BENICA 

With  the  tendency  toward  larger  and  more  powerful  locomo- 
tives the  crank  pin  diameters  have  assumed  proportions  that  a 
few  years  ago  would  have  been  suitable  for  axles.  The  weight  of 
the  crank  pin  and  its  portion  of  the  coimterbalance  have  thus 
been  very  greatly  increased. 

Two  methods  are  available  to  reduce  this  weight — the  use  of 
eccentric  main  crank  pins*  whereby  the  radius  of  the  side  rod 
throw  may  be  reduced  without  effecting  the  piston  stroke;  and 
the  use  of  hollow  crank  pins.  The  former  method  is  unsatisfac- 
tory for  a  number  of  reasons.  The  eccentricity  of  the  crank 
pin  cani'ot  be  made  very  great  without  increasing  the  diameter 
of  the  pin  at  the  face  of  the  hub.  But  perhaps  the  most  serious 
objection  from  a  mechanical  standpoint  is  the  increased  stress 
put  upon  the  pins  and  rods,  due  to  the  decreased  moment  arm 
of  the  forces  acting  on  the  side  rods. 

The  hollow  crank  pin  seems  to  be  the  most  effective  means  of 
reducing  the  crank  pin  weight.  .\  possible  reduction  of  from 
26  per  cent  to  30  per  cent  of  the  usual  weight  can  be  made  by 


careful  use  of  this  method.    The  required  diameters  can  be  found 

I)y  considering  the  pin  as  a  beam  fixed  at  one  end  and  loaded  at 

the  other  and  applying  the  cantilever  formula  : 

S  I 

(1) 


M 


in  which : 

M   =   the   bending   moment 

.S     =:   the   allowable   fiber   stress 


I      =    moment  of  inertia  of  a  hollow  circular  section 


D«  — d^ 

64 
D 


\ 


C    =  distance  of   neutral   axis  to  extremities  of  section   =: 

2 
D    =   outside   diameter   of    hollow    section 
d      ~    inside  diameter  of   hollow   section 

The  bending  moment  should  be  taken  with  the  engine  on  the 

front  dead  center  because  the  piston  pressure  is  then  greatest 

and  the  pin  receives  no  support  from  the  side  rod.     The  bending 

moment  can  be  represented  by : 

M  =  P  X   L, 
in  which : 

P   =   piston    load    =    area    of   piston    X    boiler   pressure, 

L  --—   length  of  pin   from   hub  face  to  center  line  of  main  rod, 

/ 

Substituting  the  values  given  above  for    —    equation   (1)   be- 
comes c 

n  \-*     -d« 


P   L 


(- 


D    =     - 


32  D 

(D*  — d«)TS 


-)    .S. 


f2) 


(3) 


32  PL 
At  this  point  it  is  necessary  to  assume  a  definite  ratio  of  ex- 

•  The  use  of  this  pin  in  British  practice  was  referred  to  in  H.  A.  F. 
Campbell's  article  on  "Reciprocating  and  Revolving  Parts,"  page  442,  Sep- 
tember,   1915. 
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ternal  to  internal  diameter.     Judgment  and  practice  seem  to  in- 

D 
dicate  a  ratio  of  — =  2  as  being  about  right  and  this  ratio  is  used 

d 
in  deriving  the  following  formula.     Substituting  for  d  its  value 
in  terms  of  D,  formula  (3)  becomes. 


"  K"*— 0" 


i2  PL 

Using  the  sub  letter  m  to  indicate  that  the  \alues  are  for  the 
main  crank  pin,  and  reducing,  the  following  formula?  are  ob- 
tained : 
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ROAD  TESTS  OF  EXHAUST  NOZZLES 

BY  E.  S.  BARNUM 

Within  the  last  year  locomotive  exhaust  nozzles  of  special 
shapes  have  come  in  for  considerable  attention.  Just  why  they 
have  not  received  more  attention  in  the  past  it  is  hard  to  under- 
stand, unless  it  is  because  the  average  motive  power  otiicer  dis- 
misses the  statement  that  a  locomotive  is  not  steaming  with  a 
"make  her  steam"  to  the  roundhouse  foreman.  "'Make  her 
steam"  to  a  roundhouse  foreman  usually  means  but  one  thing, 
to  reduce  the  size  of  the  nozzle  until  the  locomotive  steams. 

While  test   plant   data  may  l.c  available  to   show   that   nozzles 


D„ 


(4) 


These   formulae  may  be  applied   to   crank  pins   other   than   the 
main   by   substituting    for   P   and   L   their   moment   P'xL'.    (see 

illustration),  where 

W  d 


P> 


3..=;  s 


in  which : 


\V  r  the  total  weight  on  all  drivers  obtaining  their  motion  through  the 
crank  pin  considered;  this  is  to  allow  for  the  maximum  force  on  the 
crank  pin;  i.  e.,  when  the  side  of  the  engine  is  on  a  dead  center 
and    the   other   side   on   the   quarter; 

d      —   diameter  of  drivers  in   inclies, 

s       ;=   stroke   in   inches, 

iS   ^   a    constant    determined    liy    experiment. 

Then,  using  the  sub-letter  o  to  indicate  crank  pins  otlicr  than 
main 


\    15    TT  S 


(6) 


D.. 


,(/) 


Another  method  of  calculating  the  diameter  of  a  hollow  crank 
pin  is  to  first  calculate  the  diameter  of  a  solid  pin  and  then 
make  a  hollow  pin  of  equal  strength.  In  this  case  any  ratio  can 
be  applied  much  easier  than  in  (3).    Let 


D,  =  diameter 


of  a  solid  pin  =    \j  - 


32  PL 


rr  s 


Di  =  outside  diameter  of  a  hollow  pin  of  the  same  strength, 

I). 

di    =   inside  diameter  of  the  hollow  pin  =  , 

2 

Then  since  the  two  pins  are  to  be  of  equal  strength, 
I).*— J.'  /  d/    \ 

Substituting  for  Px  the  assumed  ratio  x,  and  solving   for  the 
outside  diameter, 

^/~1 

.(9) 


/ 


The  radical 


is  constant  for  any  given  value  of  .r  and 


the    values    of    the    two    diameters    may    be    expressed    by    the 
formula; 


D,  -  Dg  X  C. 
di    =  D,   X   X 


,(10) 
(11) 


( 


\'alues  of  C  are  very  readily  determined  for  any  value  of  x. 
For  instance,  with  a  value  of  x^Yz,  C  has  a  value  of  1.0275  and 
1 

for  jr  = ,  ("  has  a  value  of  1.013,  thus  making  it  verv  simple 

2.25 

to  determine  the  required  diameters  of  a  hollow  pin  when  the 
diameter  of  the  equivalent  solid  pin  is  known. 


Open  End  of  Pipe 
to  Draff  Oage 


Fig.   1 

of  special  shapes  will  increase  the  rate  of  evaporation  and  the 
amount  of  w^ater  evaporated  per  pound  of  coal,  railroad  otticers 
generally  are  loath  to  accept  such  data  unless  tests  made  in  actual 
road  service  indicate  the  same  results.  Road  tests  which  would 
give  reliable  data  as  to  the  coal  and  water  rate,  would  require 
the   use   of   a   comparatively   large   corps   of    trained    observers. 
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Raiio  of  Efficiency  of  Front  End. 
(Draff  -Inches  of  Wafer  Per  Lb.  Back  f^ssi/re) 
Fig.   2 

Possibly  this  has  contributed  to  the  slow  development  not  only 
of  the  nozzle  but  of  the  whole  front  end  as  well.  Such  exhaus- 
tive tests  are  not  necessary,  however,  to  obtain  a  comparison  of 
tlie  work  actually  being  done  by  different  styles  of  nozzles. 

The  exhaust  does  work  in  creating  draft  at  the  expense  of 
work  done  in  the  cylinders.  Tiic  greater  the  work  done  by  the 
exhaust   the  higher  the  back   pressure.     The  back  pressure  can 


RMI.W  \^     Ml(   IIWI'    \l.    K.\'(,l.\KKk 
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t;«)ilt-  ."ft  tlu-  rJclit.  jii»t  ill  iroiii  <ii'  ilu  ^ptnl  .;;iui .  It  i>  a 
tmvlhaiiical  imilti|iI_viiiL:  tnadiitU'  opiratiiiu  «>ii  tlu  irianmilatioii 
Vriiuip'^'.  nuillijjlyjnc:  tlu-  orilinali'  ol  tlu-  'Iraul-ar  pull  iiirvr 
hy  a  -pinl  valtic  ulitaiiu<l  troiu  tlic  j'ximt  >|Kttl  riionUr.  '\\\v 
•];>ro«hu!.  Mr  tin-  lior.sC'powir.  i-  ncordftl  on  the  chart.  ()r(iinar> 
vltvtni-niamK-ts  arc  tisi«l  fur  aitiiatitiu  tlu-  pens  wlu-n-  diily  oiT- 
•4uts  ^irt'  ill-sire*!.  .(Hit^iih  -prin^  Talxir  iiidiiator^  an  tisi-d  iMr 
r<Tordin^  the  1-mMin.i;  force,  train  line  priNsur*.-.  iiraki-  c\lin(lcr 
•I>rv>siiri-  and  locotnotivi-  ^ti-am  itrc-siiri-  A  N))i-iia!  indicator  is 
usi-d  to  record  the  drauhar  pull,  which  has  a  ina\iinii'n  tr.ivel  of 
'■  in.     Its  cvhn«ler  has. a  section.il  area  of 


I)i:si(;n  of  hollow  crank  pins 

B^    C.  W.   BI.MCA 


W  itli  tlu  tt-iuKucv  toward  larger  and  more  powerful  locomo- 
tives the  crank  pin  diameters  ha\e  .i-sumed  proportions  that  a 
few  vearv  ayo  w..uld  h;i\e  Keen  -nitalile  for  axles.  The  wiiKht  i«f 
tlu-  irank  pin  and  it^  portion  of  the  counterhalancc  have  thus 
lieen  \er>    .ureatlx    increaN<(l  ■  •:••.•■•■     --  .  .     '.      "'■..: 

Two  tnethodo  are  availahle  ti>  rednct-  tliiv   wefizht     the  iisc  of 

<»centric   main   crank   ]iin>      wherel>\    the   radin-   <>\    the   side   rod 

n    .ind   tlu    j>lnnt:er      throw    ma\    l.«-   reduced   without  etTectini;   the   pi^t(<n   stroke;   and 

tlu-  u^e  ol  litilli'W  crank  I'ins.  The  former  mttluxl  is  unsatislac- 
ior\  for  a  unndier  o|  reaxnu^.  Tlu-  eccentricitv  <>f  the  crank 
liin  camnl  \<v  made  \  i  r\  ;.-reat  without  increa^iu;.  the  diameter 
of  the  pin  .il  tlie  f.u  e  i<\  the  huh.  I'liU  )>erli;i)i*  tlu-  mo^t  >eriou>  . 
iilii«-cti"U  imni  .i  uu-ciiauical  ^tandpi.im  i-  the  incie;i-ed  -tresS'--' 
]:ut->np<iti  tlu  jiin-  .lud  io(U.  dm  td  the  decreased  moment  arni 
<it    the    liMCe-  aitin-.^   > <\\   the  -.i<le   roil* 

Tlu-  holldw  crank  iiiu  »(i-tii»  t<i  he  tlu-  m<ist  etfecti\e  means  ol 
reduiiui;  llu  cr.ttik  put  \\(iu:lit  \  po^^ihli-  i-(.-duition  i>l  frum 
Jo  iH-i    (tut    \i>  M>  \uv  ct-ut    <>\    llu    n-u:d    weii:ht    c.in    he   mad<    I.\ 


Interior  of  the   Southern   Railw.iy    Dyn.imometer  C.Tr.   Dyn.iniometer 

End 

ha>  a  travi-1  oi  1  m  All  eh-ctrual  cirinit*  are  coiurtilled  h\  the 
tahle  f>j»erator  and  .tre  located  directly  heiuath  the  top  of  the 
d\n.'uni>Tueter  tahle  at  llu  rijhl  han<l  f>f  the  ojurator.  .Adjacent 
to  the  tahle  i>  the  tr.m^mi-^iou  case  with  it-  two  controllim; 
!<\er-  nu-ntiotu-<l  ahiivi .  which  aNu  ma\  h«'  conveniently  reached 
iv  the  o|ierat"r.  'rile  recortliir^  tahle  is  equipped  with  snitahh- 
nu-»  hancal  <lriws.  for  the  accnratt-  driving  of  the  p.ipei 

Tliv' electrical  circiii.ls  that  are  oju-rated  from  tlu-  loconiotivi 
are  Contained  iii  a  caWe  whicii  run-  from  tlu  dynaTUonuter  car 
over  the  teluK-r  ti)  the  locomotive.  This  i.u\<\f.  contain-  1(1  dit^'er- 
vllt  circuits.  When  ni^l  in  iise  it  is  woiuul  on  a  reel  just  inside 
the  ear;    The  ear  js -iirovifK-tt  with  .m  a\It    !i-..:Iuiu.i:  -vsiein.      , 


■V 


\U  A\l\*;  UK  'MtV.VVV:'/  ,J4TK.»M.   ♦!  \<.l    oK    .N\||l\     \    \i.\i.       in    i-.K-h 

ca-e  the  terms  are  h^- r>c  bserl  accordin.:  to  tlu  pnrpo-e  of  the 
uppliance.  W  hen -^t  •  stciini  '!iat;e  itnlicates  more  pre--ure  ih.iti 
It  shouM.  it  i-  safd  to  f.e  *:'hea\  y."  a-  a  -lu>rt  method  of  im]>artiuL; 
information  that  its  iinlicatioiis  are  hiv:her  or  "'luaviir"  than  tlu- 
utual  jvressure.  The  operation  or  llu  adju-tuunt  of  ,i  safetv 
xalvc/i^.saiiL.tolle  ."heavy"  .or  ''h'o  lu-a\>"  if  the  )ire-sure  at 
winch  h  Idows  is  too  hiiih  or  too  heavy  tor  it-  jinrpose.  or  i"" 
4 he  valve  does  tiot  hlou  until  tJie  pressure  of  the  hoiler  i-  -..greater 
than  the  pres-ure  for  which  the  valve  i-  -uirjxtsed  to  lu-  loaded.^- 
i'<ni'.fr.,  " . 


<  artful  u-e  of  tin-  uutliod.  The  recjuued  di.iuu-ter-  tan  he  foimd 
liv  cou-ulirniLj  llu-  iiin  .i-  a  heam  fixed  at  one  c-nd  au<l  loaded  at 
the  other  and  ajiplv  in--:  the  cantilever  formula  :■.  -.■    ..-  .    .   ...   ..  ; 

ui  which  :  /  .■"■;     ■.    '-  ;^  .■   .,-    .  .  .      ■  -'.'. 

\l  ilic    liitiiliiiK    iiiiiiiu-nt  -...'■_.•'   ■'•■',■■■.■■•'.    ■.■•'-.-■'-,"■     .. 


>  llu    ;ill(iw:itilc    t"it)«T   stre—  •-   '■ 

I  nionienf  of  iiu-rtia  »ef  a  ln.lli.w   lu.ul.ir  -erti<>ii 

<'  i|i>taiu'i-   111'   neutral    axis  |(i  «-.\lrt'tiiilies  "l"  st-ctinii 

I)  iiiitsiilc    iltaineicr    nt     lioljuvv    sri-tinn 

'I  iiisiilt-    ili.itn«-l<-r   nt    luillnvx    sntiini  "     -  ."• 


■■:  .  ■  64  \  ■ 

"^  ■'■■;. ■ 


The  hendiiiL;  moment  should  he  taken  with  the  cn.i;inc  on  the 
front  <lea<l  center  hecause  the  i)iston  pressure  i-  then  .greatest 
and  the  jiin  receives  no  support  from  the  side  rod.  Tiie  hendinp 
moment  can  he  reprc-senttd  hy :     -   ■  '  ;■;' 

in  which :  ""  -V    '       . "  '   '.  ./  ' 

I'    -     iiislnii    lii.-i'l    ''    a'rfa    nf    pi-tmi  Imikr    pressure,'  :■.>-..' 

I.  Icnufh    iif  jiiii    frmn    liul)   fact-   to   t-fiitt-r   line   nf   main    rod.  .'•      '''   '-':'. 

I 

>nl»^litnlini:    llu    valiu  ^    -.^ivtn    alKtvc    for    —    eQUation    (1  )    l»<r- 

comes  C;-.  ::■        ■■;:.■•-::.  ■^ 


I*  1/ 


l> 


.<_'  1) 


.~..<2i- 


>,...;. (3), 


\t  till-  point   it  is  lu-ccssary  to  assiune  a  definite  ratit)  of  ex- 

•  The    use    iif   this    |)in    in    British    |iraftii-e    was    referreil    to    in    H.    A.    F. 
rainiihcH's   ariiflf   .iti    ••Ri-riiirmautip  and   Revolving    Parts."   page   442,   Sep- 

toiiilier.    T'l  .^.  ,■'.■. 


(•'i  r.ki   \m  .   l''l(i 


f<  riial  lu  iiilfni;il  (liaimt<.r.     JiuluiiuiU   an<l  practico  seem  to  nv 

<lu-atv  a  ratio  of --~'-  •'"  I'oiiiLi  alnnit  rii;lit  ainl  tl>i>  ratiA  is  tisc<l 

in  -lirixiii:^  ilu    lOlltiu  iii^    i'..niinla.      Sulv-liuuiny  '  iTir  </' it<i  vahie 
in  tiTin-  ••l  /'.  lurnnila  (3)  iitronii-^,    ■■•'•:= 


ROAD  TESTS  OF  KXU  Al  ST  NOZZIKS 

-  :  .  ^^:-/;  -       BY  F.  s.  UNRM  m 


•  '/ 


,  \\  itliin  the  last  year  loe<niu>ti\e  e\liaii^l  n. •//i*"  <•!  iinviai 
-IiaiKS  liaw  come  in  f«>r  eon-ideraMe  atleiitiun.  Just  \vli\  t1k> 
liaxe  Jiot  rerei\t<1  mure  attention  in  tliv  I»ast  it  i«  hanl  t«»  nn«ler- 
^M;ni«l,  milt-ss  >t  is  lKeau>e  the  axeraul-  luoii^T  |M«<Acr:  «>liy*.-r  «li- 
mis<es  tlu^  staienuiit  tlial  a  loeonu»ti\-c  is  ii<:»t  >iteaniin.c  witJi  :^ 
'inake  IfVr  >ieani"  t'>  tlu  r.-un<llu>n~e  M 'reman.  '.'Make  licr 
>Jeam"'  to  U  r<iun<11n'n-e  lOreni.in  UNnalI\  niean>  |>ut  one  tliiiVL:. 
L'«-ini:  the  siili  littir   ;/;  \'<  imliiate  tliai   tin      alues  .ar.e  t%uv  the      -j^,  j-.{.x|uce  the  size  «>•   tl'i-  in>//K    until  tlu-  U»c<»m»>tirc  ftcam*. 

\\  liilf   l«-t   l>Tanl    data   miiA    ix-axaiJahh'  t«>   «-h<n\    thjit    nozzle* 


a:  I?  I. 


main    -rank    i>in.    .unl    rnlnciiiL'.    the    hillow  in^'    t  •rniula-    are    ol" 
taine<l  :,  .       .         ^    :    ..  .  :  .  ... 


..  :0-^  8 


.:•  ?• 


•■\  ■  .'■ '":  U;; : • 


I*  I. 


■    I  -  ?r  S 


.'Si: 


•'  Theve  "funnuke  iua_\  he  appliefl  t"  iraiik  j>ih^'.>t)u  i  ilian  .tlie 
main  iiv  suIistitulinL:  for  /'  an<l  /.  tlicir  niotmut  V'xf.':.  <  r*;c- 
ilIu'«tration  I.   wlure        ",    •      •     --.-■-.    >  •'  •-'    •  . 

:yy  i\<  '■■'''..  ::'■■■ 


.T' 


.^^ya: 


■t;V  ■--'.:,■ 


in  uliieh 


\\  ilii-   tdl.il    \Mij;lil    iiti   all   ilrivtM's  oJilaniiiiK:   llicir  iUMtMii   tlir'>»i»sij   t|iv 

1  tank  pill    iiinsi«rpri<l:  tlu>  is  li.  allow   t.or  the  inaxiiuutn  turcf  «n  the 
■  latik   i>iii;  i.   r.;   \vliv«  tlu-  si>le  of  tlir  engine  is  <i«i  ■''  <l«'a«l  csnirr' 

•  anl    the   otlitr    si<l«'    i«ii    tin     iiiiaiu-r;  !  ■'■ 

•  lianietiT   nl    (Irivt-rs   iii    iiirlics-  '•  ^-  '  ''  '  .     '■  ■"   • 
:■-■".    -.     <lri»kv.ii'   ini-lu's,                              ,-  '  .  .. 

-.    i.\",     n   Vdlls-.'iiit     'Ir  •rrtniiirii    liy.   cKIx  t 'nH'ii< 

ThWv.  nsiny  the  .Niili-lettc'r  (f  to  iiuliiale  erauk  pin>  i.ither  tlian 
maiftj:-.' '■•'•    >''.'...■'' V-   ■■  ■",■,'.■■•.'. ^  ■..-.'■-- -^  ■•    '  •' ■  -  ;•'        '•■^' ;•■■.' 


i». 


'   .>'l^  v^-' 


-,..v»  n 


ot*  special  shapes  will  UKrea^-  tlie  rait  <»i  evJyKiratioiii  and  the 
amount  of  water  evaporate<liKr  ponnil  of  coal.  raiIr<H«<l  otheers 
.jrener'ally  arc  loath  to  aaept  Mich  <lata  nnh  s»  te<.i*  niailv  in  actual 
roa«l  »er\iee  indicate  the  >ame  re"«ult^.      k«>a<l  te^t-^   which   would 

d   re<|nire 


\nntllWVm-th«d  «Vf  calVnbtiiv^  the  diatrietcr  of  a  h^^^^^^^  rtliahle  d;ita  as  to  tiie  coal   and   water  rale,  w-uij 

pill    i-    \.<   fir-t    calculate   tlu    diaTr«irr    ..i'    a    .Holid    pm    and    ilun       tl»<;    n-i;    of    a    tXimparativelr   larye  .c..nw  :oC, 
make  a  h'>II..u    pin  ..f   c<|ual   ^innuili       In   tliisvirase  any  rati<»  eaiT 
Ix-  apph(<l  much  ea.sier  than  in   (3>.     Let 

.v,;.;-'.'v.:=,-,.;^| 


3:1  1*  t. 


I)  >iilisi«4c;vclmiiieterv(if  •.;»...hiilliiw  piti   >>,i  ihv  ,sann- .>M.i*:i)v;;ii. 

■  i  iii~i'K    ili.intftiT.lil   ilu-  lii<H'>w   I'iit     ;•      -    -. 

',   '  ■■■---      '*  '• 

'riuii   siiuT   th«    two   pin-   are   to  l.>e.  «>f   eciual   strenuth. 


-.1). 


■.•.:^^-i*i:'l 


mm^ 


.t.Sr  ... 


:     \  Snli-iiiutinu    Itir   /'    tlie  a^-umid    ratio  .r.  and  stihitii;''  lof.  the 
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Po^sihly  'this .  has  coiitrihuted  to  the  slow   tic\clopihent  i not  only 
of  the  nozzle  hirt  of  the  whole  iTont  end  a<  well.     Stich  exhaus- 

'    :  .,-■,         .'    ,  ;,.,>.  .•       -  .        ''\Vt«.-sti  arc  not  iiece--ar>.  however,  to  ol»tain  a  comparison  of 

.,,twrf^^--^,<.^  llnKiuakmt;  ttvrrv   ^>'uph     •  j,,^;^^,^^  ^i.^,,^,,^.  ,^i„„  ,,„„^  ,,^^  different  styles  of  nozzles.- 

..'— .  ""      ':.  .  ■      -'''-^  r^'  y: .:.:~  -':''■':::■':/.■  ^^\' ■'^':.'':  :■  ::.'-<'r.^      '  '    The   exhauM   does  work    in   creating  «lraft   at   the   ex|>eiise  of 

V  to  drt,-rmin<-  the  rt-.prin'd  dfamctrf^   (.f  a   hollo<v  pin"  when  the       Vvork  don»-  in  the  cyIin<U-r<.     '!iic  ^^reater  the  work  done  hv  the 
;--diam»teroi   tlie  c-.|tmalfnl  >..hd  pm  i.  known  •  v     ■•    ^    .  vhauM  .  the  hj;^her   the  hack    pre-tire.     TUv   lack   pr.--<ure   can 


:'"  •  Vahu;>i  V»f  ('are  very  ifadilv    ilrtennuu-d   lor  an\    \alue  of  .v." 
■;Kor  instance,  with  ii.  vahie  of.r'   ;'^»,t  "has  a  \. 'due  of  1.027?  and 
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i)C  measured  accurately  witli  indicators  and  tlie  amount  of  draft 
created  can  be  determined  with  the  ordinary  draft  jiage,  the 
open  end  of  which  should  he  located  at  the  heiiiht  of  the  nozzle 
and  aliout  6  in.  away,  as  indicated  in  Fig.  1.  I'y  redncinii 
the  results  thus  secured  to  draft  in  inches  of  water  per  pound 
of  l)ack  pre.ssure.  we  olitain  a  ratio  which  may  he  considered  as 
an  expression  of  the  etViciency  of  any  exhaust  nozzle.  The  data 
to  he  secured  and  the  mctliod  of  compaiinc  the  performance 
of  different  nozzles  is  siiowti  in  tiie  talile,  the  data  there  shown 
being  taken  from  an  actual  test.  The  curve  in  Fig.  2  is  obtained 
by  plotting  the  draft  per  \\>.  of  back  pressure  against  tiie  least 
back  pressure. 
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It  is  a  simi)Ie  matter  to  secure  readings  at  tlie  same  sj)eed. 
position  of  reverse  lever,  throttle  and  l)oi!er  i^ressure.  The 
thickness  of  the  fire  has  an  appreciable  effect  on  the  draft  secured 
in  the  front  end  and  as  it  is  next  to  impossible  to  measure 
accurately  the  depth  of  fire  on  a  locomotive  while  working,  the 
tests  should  be  conducted  with  an  assigned  fireman  who  is 
known  to  do  steady,  consistent  work  with  a  level  fire.  Before 
beginning  the  tests  preliminary  readings  siiould  be  taken  to 
determine  that  the  vacuum  in  the  ashp.in  is  not  more  than 
.1  to  .2  in.  of  water.  If  it  runs  higher  than  this,  additional 
openings  should  be  made  till  this  figure  is  reached.  Readings 
of  such  a  small  amount  are  hard  to  get  on  the  road  due  to  the 
oscillation  of  the  locomotive.  .After  trying  out  a  number  of 
different    methods,    the    writer    finally    hit    iii)on    the    scheme    of 
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Fig.    3 

usiui:  a  i^age  of  small  di;imc-t<.-r  ulass  tuliini:,  and  making;  tiu- 
reading>  with  a  tnagnifyiug  glass  as  shown  in  Fig.  3.  The 
capillars  action  of  the  water  in  the  small  tube  .seems  to  have 
a  steadying  effect  on  the  column,  making  it  possible  to  get  more 
accurate  readings. 

.\ny  test  work  on  nozzles,  irrespective  of  its  purpose,  wouhl 
not  I>e  complete  without  data  relative  to  the  action  of  the 
exhaust  in  the  stack.  The  nozzle  tip  acts  in  much  the  same  way 
as  the  throat  of  a  venturi  tube,  and  the  exhaust  column  and 
stack,  or  lift  pipe,  constitute  the  conical  approaches  to  the  throat. 
A  change  in  either  might  necessitate  a  change  in  cither,  or  both, 
of  the  other  two.  if  we  are  to  get   the  highest  efficiency.      It   is 


essential  that  the  exhaust  elements  be  in  line.  This  is  a  shop 
proposition,  and  the  stack  and  exhaust  column  should  be  lined 
up  before  any  road  work  is  attempted.  To  get  the  maximum 
draft  out  of  the  exhaust  it  should  hit  the  stack  about  three  or 
four  inches  from  the  top.  .\s  shown  at  A  in  Fig.  5  a  stack 
which  is  too  small  would  cause  the  exhaust  to  hit  too  far  down, 
while  one  that  is  too  large  would  allow  the  exhaust  to  pass 
out  without  filling  it.  therel)y  losing  some  of  the  effective 
\acuum,  as   shown  at  H. 

The   plane   at   which   the  exhaust  is  hitting  the  stack  can   be 


Stack  ho  large 
S-fack  pmper  size 
Slack  H)o  small 


Fig.   4 

located  with  a  L  -shaped  piece  of  j»ii)e  of  small  diameKr  liav- 
ing  a  i)ipe  cap  on  one  end  with  a  y%-\\\.  drilled  hole,  and  the 
other  end  connected  to  a  mercury  filled  draft  gage  by  means 
of  a  piece  of  rubber  tubing.  By  moving  the  pipe  up  and  down 
the  inside  of  the  stack  at  several  different  locations  the  point 
of  neither  pressure  nor  vacuum  can  be  located.  Only  a  few 
of  these  readings  are  necessary  for  each  change  in  the  front 
end.  .\  few  readings  of  each  style  f)f  nozzle  should  be  taken 
across  the  top  of  the  stack*  to  show  how  the  pressure  is 
equalized.  These  readings  .should  be  taken  parallel,  and  at  right 
angles  to  the  track,  using  a  run  of  small  sized  pipe  with  a  V%-\\\. 
drilled  hole  in  the  center.  Suitable  hooks,  or  guides,  should  be 
provided  aroiuid  the  outside  of  the  stack.  Xothing  connected 
with  the  test  apparatus  should  be  permanently  located  in  the 
stack  as  it  will  have  an  effect  on  the  steaming  of  the  locomo- 
tive. 

In  the  last  i)roceedings  of  the  .\mericau  Railway  Master 
Mechanics'  .Association,  one  of  the  committees  reports  that  a 
number  of  roads  have  experimented  with  special  types  of  nozzles. 
and  "claim  a  considerable  saving  in  coal  as  a  result,"  and  that 
''the  subject  presents  a  fertile  field  for  future  investigation." 
I  he  w  riter  knows  of  a  case  where  a  road  crew  made  their 
locomotive  steam  by  wedging  a  14-in.  monkey  wrench  across  the 
top  of  the  stack.  They  were  not  correcting  the  defect  but  were 
effecting  a  cure  by  means  of  a  "counter-irritant."  Such  inci- 
dents point  to  the  need  for  a  more  detailed  investigation,  not 
onl_\   of  the  nozzle  but  of  the  whole  front  end. 

*hi>r  more  det.'iiled  ilesrrip'-on  of  methods  employed  in  deterni-ning  stack 
conditions  sec  an  article  liy  the  same  author  on  pane  454  of  the  .Scptcnil>cr, 
lf»15.  issue  of  the  Railway  Age  Gazette,  Mechaiiual  Hditwn. 
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Locomotive  Water  and  Coal  Coxslmptiox 


Methods  for  Calculating  Water  and  Coal  Consump- 
tion Under  Different  Operating    Conditions 

BY  HAROLD  A.  HUSTON 
Rock  Island  Lines,  Chicago.  HL 


U'ittir  (  <'n.s-»»//'/(on.— Water  consumption  varies  jireatly  with 
the  conditions  of  operation.  The  amount  of  water  used  per 
unit  of  time  when  a  boiler  is  working  to  its  hmit  is  constanl 
for  different  speeds  if  these  speeds  are  above  the  maximum 
speed  where  boiler  pressure  can  be  maintained  with  full  cut-of?. 
If  tliese  speeds  are  i)elo\v  the  maximum  speed  where  boiler 
pressure  can  be  maintained  with  full  cut-oflF,  then  the  water 
consumption  varies  directly  with  the  speed.  Reference  to  Fip.  1 
will  make  clear  these  statements.  For  example,  let  us  see 
how  Fig.  1  is  developed.  This  figure  represents  the  water  and 
coal  consumption  for  a  locomotive,  a  few  of  whose  dimensions 
are  as  follows : 

Diaiiictt-r    <>{   drivers ' <>^   in. 

Cvliiicit  1    (li.imcttT    24  in. 

C> liniitr    stroke     30  in. 

Boiler    pressure     200  lb. 

Heating  surface    3^614  sq.   ft. 

Volume  of  each   eyliiKler '.83  cu.  ft. 

It  is  reasonable  to  expect  11.3  lb.  of  e<iuivalent  evaporation 
as    a    maximum    for    each    square    foot    of    heatinu    surface    per 


v-^  -¥  .5 


ZO  30  40 

Soeed.  Miles  PzrMour. 

Fig.   1 


hour  for  this  locomotive.     At  this   rate,  the  maximum   amount 

of    actual    steam    .cencrated    and    used    per    minute    without    a 

drop    in    the    boiler    pressure    is: 

ll..";  X  .1614 
- =  578  lb. 


1.2  X  60 

The  temperature  of  the  feed  water  is  taken  at  60  deg.  F.  and 
the  e(|uivalent  evaporation  is  corrected,  l)y  dividing  by  1.2,  to 
give  the  actual  c\aporation  at  2(X)  lb.  jiressure.  For  one  revolu- 
tion of  the  drivers,  assuming  that  the  valve  gear  is  so  designed 
that  a  maximum  cut-off  of  88  per  cent  is  obtained  and  that 
the   (|uality    of    the    steam    in    the    cylinders   at    cut-oflF    is   80   per 


cent,  the  steam  consumption  when  the  maximum  tractive  effoit 
is  based  on  cylinder  power,  is  calculated  as  follows :  From 
steam  tables,  the  weight  of  one  culnc  foot  of  steam  in  the 
cylinders  at  2(X)  X  0.9.3  (or  190  lb.)  is  0.447  lb.  The  weight  of 
one  cubic  foot  of  water  at  a  temperature  of  384  deg.  F..  cor- 
responding to  190  11).  steam  pressure,  is  .34.19  ll».  By  assumj)tion. 
one  pound  of  the  mixture  of  steam  and   water  contains  0.80  lb. 

:    0.80  0.20 

of   steam   and  0.20  lb.  of   water,  therefore —    g'^es  a 

4.47  34.19 

total  volume  of  1.7907  cu.  ft.  for  one  pound  of  the  mixture. 
The  number  of  pounds  of  the  mixture  required  for  one  revolu- 
tion of  the  drivers  is: 

7.83   X  4   X  .88 
=   15.28  lb. 


1.7907 

Xo  allowance   is  made   for   clearance,   as   it   is   assumed   that 

the  pressure  due  to  compression  is  equal  to  the  initial   pressure 

at  cut-off.     From  the  calculations,  it  is  evident  that  the  volume 

at  cut-off  represents  the  quantity  of  the  mixture  of   steam  and 

water  used  in  one  stroke.     Xow,  the  maximum   train   speed   at 

full    cut-off    (88    per    cent)    where    full    boiler    pressure    c;<n    i>e 

maintained   is: 

578 

37.8     revolutions    per     minute. 

15.28 

This  maximum  train   speed  converted   into  miles  per  hour  gives 
7.09. 

At   one-half,   or  at  ^     of  the   maximum    speed    at    full   cut-off 

X 


as  at  3.35  m.  p.  h. 


7.09 

or  at m.   p. 

X 

1 


h.,   the   steam   consumption 


would  be  one-half,  or  — ,  as  great;  or,  in  other  words,  the  steam 

.f 

consumjition  from  zero  speed  to  that  speed  where  the  cylinders 
can  develop  maximum  tractive  effort  without  exhausting  the 
boiler,  varies  as  a  straight  line,  as  is  shown  by  the  line  OA  in 
Fig.  1.  For  other  speeds,  it  is  obvious  that  the  maximum  cut-off 
for  a  particular  speed  will  require  a  steam  consumption  equal 
to  the  amoimt  that  the  boiler  can  generate  without  a  decrease 
in  boiler  pressure.  This  is  represented  by  the  line  AH  in  Fig.  1. 
For  ordinary  conditions  of  operation,  it  is  unusual  for  a  loco- 
motive to  work  under  maximum  power  conditions  for  long 
periods  of  time;  generally  about  30  minutes  can  be  taken  as  a 
maximum  limit  of  time  except  in  mountainous  regions.  For 
this  reason,  it  becoines  necessary  to  develop  a  process  for  deter- 
mining the  steam  consumption  for  such  periods  of  average 
operation. 

If  the  effect  of  changes  in  the  rate  of  evaporation  and  in  the 
quality  of  the  steam  in  the  cylinder  at  different  cut-offs  is  neg- 
lected, and  the  advantage  gained  by  permitting  a  given  amount 
of  steam  to  work  expansively,  as  at  short  cut-offs,  is  also  neg- 
lected, it  seems  reasonable  to  expect  the  tractive  effort  to 
be  a  reliable  measure  of  the  capacity  to  which  the  boiler  is 
worked.  Under  these  assumptions,  we  may  consider  that  the 
ratio  of  the  required  tender  drawbar  pull  to  the  available  tender 
drawbar  pull  for  any  speed  and  any  train  in  question,  gives  the 
percentage  of  maximum  capacity  to  which  the  boiler  is  worked. 
Expressed    as    a    fractional    ratio,    we   have : 

Required    T.D.B.P. 

=   Approximate    percentage    of    maximum 

Available  T.D.B.P.  capacity    to   which    the   boiler   is 

worked. 

As  shown  by    Fig.   1.  the   steam  consumption  has  been   based 
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upon  a  unit  of  time,  viz.,  the  minute.  For  the  problem  in  hand, 
it  is  convenient  to  take  the  time  required  for  the  locomotive 
to  exert  power  on  a  train  from  the  speed-time  curves  as  shown 
in  Fig.  2.  It  i$  obvious  that  the  maximum  steam  consumption 
per  minute  is  constant  when  the  boiler  is  working  to  its  capacity 
or  when  the  engine  is  running  at  its  maximum  speed  and  the 
capacity  of  the  boiler  is  taxed.  At  low  speeds  the  engine  may 
be  working  to  a  maximum,  but  the  boiler  may  be  working  much 
below  its  capacity.  In  such  instances  where  acceleration  is 
taking  place,  the  steam  consumption  is  based  on  the  average 
speed   during    that    period    of   acceleration.     In    other    words,    if 


- -^-*  — "     !    -jki^  >  I  H — H-A — 


100  250  300  350  400  4S0  500 

Time.  S'"'nncls 
Fig.  2 — Speed — Time  Curves 

-S"  is  the  value  of  the  steam  consumption  at  tlic  speed  /  where 
the  boiler  is  just  able  to  supply  the  steam  at  maximum  cut-oflf, 
and  since  it  is  obvious  that  the  steam  consumption  at  zero 
speed   is  zero,  then  the  average  amount  of   steam   used   during 

5- 
acceleration  to  the  speed  ['  is  — . 

2 
Accordingly,  to  find  the  steam  consumption  for  any  locomo- 
tive at  the  head  of  a  train  for  maximum  conditions  of  opera- 
tion, first  take  the  steam  consumption  during  the  time  the 
locomotive  has  its  maximum  tractive  effort  determined  by  the 
cylinders  and  add  to  this  the  steam  consumption  during  the 
period   that   the   maximum    tractive   effort   is   iletermined    by   the 


2      '         4  6  8  10  /2 

Equ'iY.  f^ap.  Pounds  PerSq.  Ft  of  Heating  Surface 
Per  Hour. 
Fig.  3 

evaporative  power  of  the  boiler.  For  those  conditions  of  opera- 
tion where  the  boiler  and  engine  are  not  worked  to  a  maximum, 
the  determination  of  the  steam  consumption  for  lesser  rates  of 
power  is  here  accomplished  by  the  use  of  the  following  equa- 
tion : 

I  R 

\  E  —    -    S 

A 

Where:       E   =    Maximum  evaporation   per   minute,    (pounds). 
K   :=    Required   tender  drawbar  pull,    f pounds). 
A  =   Available  tender  drawbar   pull,    (pounds). 
and       S  =   Steam  consumption  in  lb.  per  minute  at  a  constant  speed  for 
any  particular  locomotive  and  train  in  question. 

For  example,  by  reference  to  Table  I,  which  shows  in  tabular 


form  the  accelerations  for  the  locomotive  under  consideration 
we  find  that  the  200-ton  passenger  train  and  the  1,000-ton 
freight  train  can  be  hauled  on  level  track  to  speeds  which  are 
in  excess  of  the  limits  assigned  by  the  conditions  of  the  problem. 
Therefore,  to  haul  these  trains  on  level  track  at  speeds  within 
the  limits  imposed  by  the  problem,  both  the  engine  and  boiler 
are  required  to  work  at  a  lesser  power.  For  instance,  since  the 
locomotive  is  what  is  termed  a  "small  driver"  locomotive,  its 
speed  is  limited  to  60  m.  p.  h.  The  required  tender  drawbar 
pull  for  the  200-ton  train  at  a  constant  speed  of  .^0  m.  p.  h. 
i>i  l.fi80  lb.,  as  shown  in  Column  9  of  the  table.  At  this  speed 
the  locomotive  is  capable  of  de\  eloping  an  available  tender 
drawbar  pull  of  6,740  lb.,  as  shown  in  Column  3.  which  necessi- 
tates a  maximum  actual  steam  consumption  of  578  lb.  per 
minute,  as  has  been  heretofore  determined.  Now,  the  expres- 
sion  for  steam  consumption  at  this  low  power  is : 

1.680 

578  X  —   145  lb.  per  minute. 

6,740 

This  determines   the  point   P'   shown   in   Fig.    I,   on   the   steam 

consumption    curve    for    the    locomotive    and    the    200-ton    train 

while  running  at  a  constant  speed  of  50  m.p.h.  on  level  tangent 

track.     .All    other   points   on   this   curve   are   determined    in    the 

same  manner. 

The    steam    consumption    curve    lor    this    locomotive    and    the 

l,0(X)-ton    freight    train    for    low    rates    of   power    is    determined 

by   the   same  method  cited   above.      But   with   this   problem    the 
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si)eed  limit  imposed  is  40  m.p.h..  therefore  by  Table  I.  Column 
12,  it  is  evident  that  the  tender  drawbar  pull  available  for 
acceleration  is  sufticient  to  develop  a  speed  of  45  m.p.h.  with 
maximum  boiler  conditions.  The  required  tender  drawbar  pull 
for  this  1,000-ton  train  for  a  constant  speed  of  40  m.p.h.  is 
7.300  11).,  as  shown  in  Column  9.  At  this  speed  the  locomotive 
is  capable  of  developing  an  available  tender  drawbar  pull  of 
10.090  lb.,  as  shown  in  Column  3.  which  necessitates  a  maximum 
steam  consumption  of  578  lb.  per  minute,  as  has  been  heretofore 
determined.  Now,  the  expression  for  steam  consumption  at  this 
low  power  is : 

7,300 

=:  418  lb.  per  minute. 
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10,090 


This  determines  the  point  P  shown  in  Fig.  1,  on  the  steam 
consumption  curve  for  this  locomotive,  and  the  1,000-ton  train 
while  running  at  a  constant  speed  of  40  m.p.h.  on  level  tangent 
track.  All  other  points  on  this  curve  are  determined  in  the 
same  manner.  Thus  we  have  a  simple  means  of  determining 
the  water  consumption  at  any  power  and  speed  for  any  loco- 
motive and  train. 

Coal  Consumption. — For  estimating  the  amount  of  coal  con- 
sumed imder  maximum  conditions  of  operation  it  is  necessary 
to  fix  the  maximum  quantity  of  coal  that  can  be  economically 
fired  in  a  boiler  of  specified  proportions  containing  a  given 
amount  of  heating  surface.  For  the  case  imder  consideration, 
the  maximum  amoimt  of  coal  consumed  per  square  foot  of 
heating  surface  is  1.75  lb.  And  according  to  the  tractive  effort 
formula,   a   rate   of   11.5   lb.   of   equivalent  evaporation   may   be 
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expected  for  maximum  conditions.  This  means  that  an  evapora- 
tion of  6.6  lb.  from  and  at  212  deg.  per  pound  of  coal,  or  an 
actual  evaporation  of  5.5  lb.  per  pound  of  coal  is  to  be  ex- 
pected for  maximum  conditions  of  operation.  These  figures 
^  appear  rather  low  when  compared  with  test  plant  data,  but  if 
'^  compared  to  the  results  from  road  tests,  it  is  seen  that  the 
figures   here   presented    are   representative    of    actual    road   con- 

^       ditions. 

*  For  lower   power  conditions,   the  amount      of   coal  consumed 

depends  on  the  amount  of  steam  used,  although  not  in  a  direct 
proportion.  During  operation  at  such  rates  of  power,  the  amount 
of  work  performed  per  pound  of  steam  is  greater  than  at  higher 
rates  of  power.  Then  again  the  amount  of  steam  generated 
per  pound  of  coal  is  greater  at  low  power  than  at  high  power. 
Locomotive  fuel  consumption  as  affected  by  these  two  com- 
binations of  conditions,  is  not  accurately  determinate.  An  at- 
tempt at  the  solution  of  the  problem  is  made  by  neglecting  the 
first  condition,  and  by  correcting  for  the  second.  As  in  the 
method  outlined  for  determining  water  consumption,  the  ratio 
of  the  required  tender  drawbar  pull  to  the  available  tender 
drawbar   pull    for   a   locomotive   at   the   head   of   a   certain   train 

^  when  running  at  a  selected  constant  speed,  gives  the  percentage 
of  maximum  power  to  which  the  boiler  is  worked.  As  stated 
before,  the  coal  consumption  is  known  for  maximum  power 
conditions;  it  only  remains  to  correct  for  the  law  governing  the 
increase  in  water  evaporation  per  pound  of  coal  for  different 
rates  of  boiler  power. 

If  we  let  the  rate  of  evaporation  per  square  foot  of  heating 
surface  per  hour  represent  the  rate  of  power  to  which  a  boiler 
is  worked,  then  the  curve  in  Fig.  3  represents  the  variation  in 
the  evaporation  per  pound  of  coal  for  different  rates  of  power. 
The  curve  is  based  on  a  grade  of  coal  equivalent  to  the  coal 
used    in    determining    the    tractive    effort    of    the    locomotive    in 


working  under  less  than  maximum  power  conditions,  first  de- 
termine the  percentage  of  maximum  power  that  the  boiler  is 
worked,  and  then  divide  the  water  consumption  as  previously 
determined,  by  the  evaporation  per  pound  of  coal  as  given  by 
curve  CD  in  Fig.  4.  '"";'.  =•-    ■ 


FUEL  ECONOMY*, 

BY  H.  C.  WOODBRIDGE 
Assistant  to  General  Manager,  Buffalo,  Rochester  &  Pittsburgh 

As  matters  of  particular  import  to  fuel  economy,  I  would 
suggest  boiler  and  engine  design,  construction,  maintenance 
and  operation,  upon  which  many  excellent  treatises  have  been 
prepared.  But  to  be  more  specific,  let  me  recommend  super- 
heating apparatus,  brick  arches,  combustion  chambers,  draft 
regulation,  feed  water  heaters,  condensers,  re-heaters,  stokers; 
the  selection,  preparation  and  storage  of  fuel,  including  both 
powdered  and  liquid  combustibles;  valve  gears  and  setting  to 
insure  proper  steam  distribution;  the  elimination  of  unnecessary 
fires,  particularly  in  locomotives  not  required  for  service  within 
twenty-four  hours;  fuel  records  and  accounting;  smoke  con- 
sumers and  precipitators ;  lubrication — which  item  brings  to 
mind  a  condition  frequently  encountered  in  departmental  or- 
ganization, which  is  inimical  and  in  some  instances  disastrous 
to  fuel  economy.  I  refer  to  the  unfortunate  practice,  prevalent 
to  a  large  degree  in  railroad  accounting,  which  removes  from 
the  mechanical  department  ledger  all  traces  of  expense  for 
locomotive  fuel,  and  at  the  same  time  so  conspicuously  records 
the  expenses  for  lubricants  on  that  ledger  that  the  important 
and  direct  relation  to  economy  in  fuel  is  lost  sight  of,  and 
even  proper  analysis  of  repair  costs  is  overshadowed  and  there- 
fore neglected.     Study  also  the  requirements  necessary  to  avoid 
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question.  As  stated  before,  the  maximum  rate  of  equivalent 
evaporation  per  square  foot  of  heating  surface  is  11.5  lb.,  there- 
fore the  curve  AB  shown  in  Fig.  3  can  be  plotted  to  new  scales 
and  given  the  form  shown  as  curve  AB  in  Fig.  4.  Now,  the 
problem  under  consideration  has  shown  that  at  maximum  rates 
of  boiler  operation,  the  actual  evaporation  per  pound  of  coal 
is  5.5  lb.,  therefore  the  point  D  has  been  taken  so  that  its 
abscissa  equals  100  per  cent,  and  the  corresponding  ordinate  is 
5.5,  and  the  curve  CD  has  been  drawn  through  the  point  D 
parallel  to  AB ;  or,  in  other  words,  the  curve  CD  is  drawn  to 
have  the  same  slope  as  AB.  The  curve  CD  then  represents  the 
actual  evaporation  per  pound  of  coal  for  the  various  rates  of 
power    that    the   boiler    is    worked. 

To    get    the    pounds    of    coal    consumed    when    the    boiler    is 


delays  to  trains,  which  are  responsible  for  great  waste  of  fuel, 
and  finally,  the  selection,  training  and  supervision  of  men,  upon 
which  three  subdivisions  I  solicit  your  indulgence  for  a  moment. 

SELECTION    OF    FIREMEN 

One  writer  says,  "Only  too  often  a  fireman  is  chosen  for  his 
muscle,  low  wages  and  ability  to  endure  high  temperatures  exist- 
ing in  the  fire  rooms,  and  little  or  no  attention  is  paid  his 
intelligence."  In  both  Germany  and  Great  Britain  schools  are 
maintained  for  the  instruction  of  firemen,  and  much  emphasis 
is  placed  on  the  skill  of  the  individual  in  handling  the  fire. 
They  find  that  it  is  better  to  employ  a  conipetent  man  at  a  rea- 

*  From  a  paper  presented  at   the  January,   '"" 
Club  of  Pittsburgh. 
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sonaMe  \v:ij:e  tlian  it  is  to  employ  an  incompetent  man  at  a  tlie  best  prayers  I  ever  heard :  "O  God*  Keep  us  from  narrow 
low  waj^e.  In  this  way  they  avoid  the  necessity  for  additional  pride  in  outj-rown  ways,  hlind  eyes  that  will  not  see  the  good 
supervision,  numerous  incidental  annoyances,  the  consumption  of  of  change,  impatient  judgments  of  the  methods  and  experi- 
a   larger   quantity   of   coal    and    the    production   of    unnecessary      ments  of  others." 

black  smoke.  

In  1907  three  hundred  firemen  had  heen  especially  trained  hy 
the  ofr'icers  of  the  Hamburg  Society  for  Pievention  of  Smoke. 
A  report  of  this  society  shows  thermal  efliciency  with  the  regu- 
lar but  untrained  firemen  66.6  per  cent,  and  thermal  eliliciency  of 
the  same  plant  with  trained  firemen  111  per  cent.  These  state- 
ments, while  referring  particularly  to  stationary  practice,  indi- 
cate methods  thoroughly  applicable  to  locomotive  operation. 
This  is  proven  hy  the  results  of  experiments  conducted  in  the 
laboratory  of  the  Pennsylvania  Railroad  at  Altoona  under  the 
direction  of  Professor  (ioss.  These  tests  sh.owed  a  boiler  etti- 
cicncy  of  1^2  per  cent  when  the  locomotive  was  fired  by  experi- 
enced men  and  .^9.7  per  cent  when  fired  by  inexperienced  men. 


I.AIK    OK    SIPKRVISIOX. 

We  must  have  efficient  supervision,  for  we  all  need  inspiration, 
assistance  and  .some  discipline  lest  we  become  plodders  with  low 
aim  and  little  interest;  and  I  would  not  hazard  an  estimate  of 
the  losses  caused  by  supervision  by  men  whose  vision  and 
actions  are  confined  by  subnormal  limitations  of  the  brain  and 
heart. 

To  obtain,  even  approximately,  the  possible  economies,  co- 
operation and  interest  on  the  part  of  every  man  in  the  ranks, 
as  well  as  the  officers,  is  essential.  Low  grade  supervision  is 
responsible  for  much  of  the  indifference  and  vicious  antagonism 
encountered  in  our  men ;  and  selfishness,  conceit  and  lack  of 
foresight  and  education  are  responsible  for  most  serious  delays. 
Where  would  our  vaunted  supremacy  be  if  everyone  had  care- 
fully obeyed  the  old  adage.  "Be  not  the  first  by  whom  the  new 
is  tried"?  And  worse  still,  imagine  the  transportation  in- 
efficiency from  which  we  would  now  be  suffering  had  not  a 
few  men  of  foresight  and  strength  fairly  jammed  the  super- 
heater and  the  stoker  and  the  modem  locomotive  down  the 
throats  of  the  majority  of  men  in  responsible  official  posi- 
tions on  our  railroads.  I  sat  in  the  Master  Mechanics'  Asso- 
ciation meetings  back  in  1906-7,  when  the  forceful  and  eloquent 
pleading  of  H.  H.  Vaughn  in  favor  of  superheating  our  loco- 
motives fell  principally  on  barren  ground.  The  development 
and  application  of  superheating  apparatus  has  reduced,  by  at 
least  one-fifth,  the  fuel  consumed  in  service;  and  this  apparatus, 
designed  primarily  to  reduce  fuel  consumi)tion,  has  simplified 
the  problem  of  increasing  the  earning  power  per  old  unit.  By 
materially  increasing  the  possible  boiler  capacity  within  the  limits 
of  size  and  weight  to  which  our  designs  must  conform,  it  has. 
together  with  the  stoker,  made  possible  the  modern  power  plant 
on  wheels,  and  thus  averted  more  than  one  crisis. 

THE  CRYIXG   NEED. 

There  is  another  fuel,  upon  the  conservatism  or  best  use  of 
which  our  progress  and  perhaps  the  very  existence  of  our 
country  may  depend.  I  appeal  to  you  to  promote  development 
which  will  insure  against  waste  of  this,  the  most  valuable  fuel 
that  ever  was,  or  ever  will  be  mined.  I  refer  to  the  elements 
which  burn  in  the  mind  and  heart  of  the  progressive  man. 
There  has  been  a  tremendous  and  cruel  waste  of  this  fuel  in 
the  superexhaustion  enforced  on  many  such  men  by  self-satis- 
fied and  narrow  men  in  authority,  who  have  strangled  incentive 
and  initiative  in  their  associates  until  cultures  of  "What's  the 
use"  germs  have  developed  everywhere. 

The  manager  or  superintendent  who  fails  to  make  the  most 
of  the  corrective  and  creative  power  in  his  associates — which 
include  the  supply  men — and  in  his  subordinates,  has  failed  to 
take  advantage  of  his  greatest  opportunities. 

If  you  encourage  initiative  in  others  and  aid  in  the  develop- 
ment of  their  thoughts,  you  will  strike  at  the  heart  of  the 
disease  which  at  times  cripples  our  fuel  as  well  as  other  econ- 
omy   efforts.     I   commend   to   you   a   paragraph    from    one   of 


THF  PRINCIPLES  OF   SMOKE  FORMATION 

In  that  part  of  its  report  devoted  to  its  investigations  of  loco- 
motive smoke,  the  Chicago  .Association  of  Commerce  Committee 
of  Investigation  on  Smoke  Abatement  and  Electrification  of 
Railway  Terminals,  outlined  in  some  detail  the  principles  under- 
lying the  formation  of  smoke.  It  was  pointed  out  that  the 
factors  affecting  smoke  formation  are  the  combustil)le,  the  sup- 
porter of  combustion  (air),  and  the  temperature  at  which  com- 
bustion proceeds. 

The  combustible  elements  in  coal  may  be  grouped  into  two 
divisions,  namely,  \olatile  matter  and  fixed  carbon,  the  propor- 
tion of  these  varying  greatly  in  the  various  kinds  oi  coal.  As  a 
supporter  of  combustion  the  air  may  be  regarded  as  fiing  com- 
posed of  oxygen  and  nitrogen.  Theoretically  there  must  be  2.67 
11).  of  orcygen,  or  11.35  lb.  of  air,  for  every  pound  of  carbon. 
In  ordinary  furnace  operation,  however,  it  is  necessary  to  pro- 
vide for  more  than  the  theoretical  amount  of  air.  Regarding 
the  third  factor  in  combustion,  namely,  the  temperature,  it  may 
be  stated  that  every  combustible  has  its  critical  temperature, 
below    which    it    will   not    unite    with    oxygen. 

The  combustion  of  bituminous  coal  proceeds  by  stages.  There 
is  at  first  a  period  occurring  at  comparatively  low  temperature, 
about  .^(X)  deg.  F.,  of  so-called  "destructive  distillation,"  in 
which  a  disruption  in  the  substance  of  the  fuel  takes  place,  the 
volatile  portion  being  thrown  out  and  separated  from  the  non- 
volatile. The  second  stage  of  combustion  involves  the  decom- 
position of  the  hydro-carbon,  the  volatile  portion,  and  the  burn- 
ing of  its  gaseous  constituents  at  a  temperature  of  about  800 
deg.  F.  This  stage  is  a  critical  one,  as  regards  smoke  for- 
mation. If  too  little  air  is  admitted  to  the  furnace,  or  if  the 
amount  admitted  is  not  properly  distributed  a  portion  of  the 
carbon  in  the  fuel  is  carried  away  unburned  and  visible  smoke 
results.  The  third  stage  of  combustion  proceeds  at  a  tempera- 
ture which  is  nominally  about  1,600  deg.  F.  It  is  during  this 
stage  that  the  non-volatile  portion  of  the  fuel,  consisting  chiefly 
of  carbon,  is  burned.  The  third  stage  of  combustion  may  easily 
be  made  smokeless,  but  if  the  supply  of  air  be  deficient  incom- 
jjlete  combustion  and  visible  smoke  may  result. 

An  important  aspect  of  combustion  relates  to  the  economical 
use  of  fuel,  which  is  a  matter  that  cannot  be  completely  sepa- 
rated from  that  of  smoke  prevention.  As  a  result  of  elaborate 
tests  made  in  recent  years,  it  has  been  determined  that  imder 
certain  conditions  resulting  in  apparent  smokelessness  there  may 
be  an  escape  of  imburned  combustible  gases  with  a  consequent 
loss  of  heat  units  while  conditions  which  may  utilize  fuel  value 
to  a  fuller  extent  result  in  a  slight  degree  of  smokiness.  Care- 
ful laboratory  tests  have  demonstrated  that  the  amount  of  heat 
lost  in  black  smoke  is  comparatively  insignificant,  one  investiga- 
tor reporting  that  under  the  worst  possible  conditions  of  com- 
bustion, if  the  smoke  were  collected  there  would  be  a  saving 
of  only  14.7  lb.  from  a  ton  of  coal;  provided  all  the  smoke  were 
burned  again. 


AnV.WTACK  OF  StK.XM  TlRBlNKS  UsiXG  HlGH  V.\crLM. — In 
case  of  a  reciprocating  engine  working  condensing,  without  un- 
duly curtailing  the  initial  volume  of  steam  admitted  to  the  cylin- 
der the  number  of  expansions  is  limited,  and  with  a  high  vacuum 
the  walls  of  the  cylinder  are  alternately  exposed  to  the  tempera- 
ture of  the  expanding  steam  and  the  cooling  effect  of  vacuum,  in 
consequence  of  which  more  than  about  26  in.  of  vacuum  counter- 
acts the  advantage  of  reduction  of  the  back-pressure  by  higher 
vacuum.  In  the  operation  of  a  turbine  there  is  a  continuous  flow 
of  steam,  and  the  higher  the  vacuum  the  greater  the  kinetic 
energy  developed  by  the  steam.^ — Poiccr. 
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The  Danger  of  Overdoing  Things 

The  "Old  Man"  Hands  Out  Some  Good  Advice 
But  Falls  Down  in  Making  a  Personal  Application 

BY  HARVEY  DE  WITT  WOLCOMB 


'  -'I 


It  was  a  cold,  blusterinjr,  genuine  "rip-snorter"  winter's  day 
and  railroading  at  the  busy  terminal  of  the  X.  Y.  &  Z.,  at 
Greenfield,  was  being  handled  under  the  most  disagreeable  and 
trying  conditions.  The  failure  of  any  one  man,  or  a  slight 
error  of  judgment,  would  have  resulted  in  tjing  up  the  place 
so  tight  that  business  would  have  come  to  a  standstill ;  there- 
fore, ever}-  man  was  on  the  jump  to  help  keep  things  moving. 
Even  the  old  division  master  mechanic,  Jack  Hawthorne,  was 
right  on  the  job  every  minute,  and  in  the  past  few  days  of  the 
cold  snap  had  put  in  so  many  long  strenuous  hours  that  his 
usual  rough  temper  was  even   rougher. 

The  "Old  Man,"  as  every  one  called  him,  was  one  of  those 
old  time  master  mechanics  who  had  learned  the  business  of 
railroading  from  long  years  of  bitter  experience  and  it  was 
thoroughly  understood  that  a  situation  he  could  not  straighten 
out  was  bej-ond  the  ability  of  any  human  being  to  handle. 
While  he  had  a  good  organization  and  one  that  could  be 
trusted  in  difficult  conditions,  it  seemed  as  if  it  was  the  "Old 
Man's"  second  nature  to  have  to  get  out  on  the  ground  and 
take  charge  of  affairs  himself  and,  I  believe,  that  he  was 
never  happier  than  when  buried  up  to  his  neck  in  some  hard 
proposition.    ^ 

While  "thawing  out  his  shins"  that  morning  in  the  round  house 
foreman's  office,  the  message  boy  handed  him  a  bunch  of  tele- 
grams, the  very  first  of  which  made  him  "snort"'  and  angrilj' 
exclaim :  "Here  is  another  engine  failure  charged  up  against 
us  simply  because  that  fool  yardmaster  overloaded  the  3.900 
during  this  kind  of  weather.  It  is  all  very  well  to  figure  out 
on  paper  how  many  cars  to  leave  off  a  train  for  every  10  deg. 
drop  in  the  temperature,  but  let  me  tell  you  that  when  that 
10  deg.  drop  is  helped  along  with  this  heavy  snow  and  blus- 
tering wind,  you  had  better  leave  off  twice  as  many  cars  if  you 
want  to  keep  your  trains  moving.  This  'over'  stuff  makes  me 
sick,  for  all  we  hear  now-a-days  is  'over'  something. 

"It  is  the  same  old  story  in  every  department  on  this  rail- 
road for  no  matter  what  we  try  to  do,  some  have  to  get  over- 
anxious to  carry  out  their  part  of  the  program,  and  it  will 
spoil  the  entire  project  unless  we  stop  them  in  time.  Do  you 
know  that  I  have  been  in  the  railroad  game  so  long  and  have 
seen  so  many  failures  caused  by  this  'over'  bug-a-bear  that 
when  any  one  tells  me  things  are  moving  along  without  a  hitch. 
I  get  suspicious  that  all  is  not  well  and  I  had  better  get  busy 
before  someone  overdoes  his  part.  From  bitter  experience,  I 
have  learned  that  killing  an  idea  or  plan  is  not  always  the 
result  of  unconsciously  overdoing  some  part,  but  is  the  result  of 
well  laid  plans  to  make  the  idea  appear  so  ridiculous  that  it  is 
impossible  to  obtain  the  results  expected.  One  of  the  easiest 
ways  to  make  people  see  the  folly  of  some  out-landish  order 
is  to  carry  it  out  to  the  extremes,  for  there  can  be  no  come-back 
as  long  as  you  are  obeying  orders,  yet  the  weak  points  will  be 
brought  to  light  in  such  a  manner  that  changes  will  soon  be 
in   order. 

Penny  Wise,   Poind   Foolish. 

"When  we  first  took  up  the  economy  idea  on  this  railroad. 
I  could  see  that  our  general  manager  was  'over'  economizing 
and  that  we  would  have  to  pay  for  some  costly  experiences 
unless  he  would  listen  to  the  counsel  of  his  subordinates.  We 
had  been  working  under  the  economy  rule  for  a  short  time  and  I 
could  see  that  it  was  on  a  fair  way  to  be  so  badly  overdone 
that  it  wouldn't  last  much  longer,  when  the  general  manager 
had  me  up  to  headquarters  for  a  conference  on  some  other 
matters. 

"After   we   finished   our  business,   the   talk   switched   over   to 
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economj',  and  I  tried  to  counsel  with  the  G.  M.,  but  he  would 
have  none  of  it.  He  got  so  interested  in  his  argument,  that 
in  order  to  prove  his  point  with  actual  figures,  he  reached  over 
to  the  waste  paper  basket  and  picked  out  an  old  envelope  on 
which  to  do  his  figuring.  1  believe  to  this  day  he  thought  by 
using  this  old  envelope  as  scratch  paper  he  would  impress  on 
me  how  far  he,  the  general  manager,  was  practising  economy. 
Well,  say;  that  was  the  move  to  fit  my  argument,  and  I  shot 
it  into  him  for  all  I  was  worth.  I  showed  him  that  at  his 
salarj',  the  minute  he  lost  in  picking  up  and  straightening  out  that 
old  envelope,  represented  more  actual  money  value  to  the  com- 
pany than  the  cost  of  a  good  sized  scratch  pad. 

"I  told  him  that  story  of  the  ambitious  shipping  clerk  in  a 
large  concern  who  was  anxious  for  promotion,  and  in  order 
to  get  the  notice  of  his  employers  neglected  his  own  work  to 
go  down  in  the  shipping  room  and  knock  nails  out  of  old 
boxes  so  that  they  could  be  used  over  again.  He  figured  that  his 
employers  would  see  how  he  was  economizing  for  them  and  they 
would  reward  his  efforts  with  promotion.  His  efforts  were 
noticed,  but  not  in  the  way  he  had  planned  on.  It  was  proven 
that  even  for  a  $35  clerk  to  reclaim  nails  was  a  loss  to  the 
company  and  that  new  nails  could  be'  purchased  for  less  that 
his  wages  would  come  to,  so  the  ambitious  clerk  was  promoted 
out  of  the  back  door  and  a  new  man  put  on  his  job. 

"I  told  'the  boss'  that  just  the  other  day  I  had  read  in  the 
newspapers  that  our  post  office  department  had  gone  out  of  its 
way  to  commend  thrifty  post-masters  and  their  assistants  who 
had  utilized  their  valuable  time  in  tying  together,  for  use  a 
second  time,  pieces  of  string  received  around  incoming  mail. 
On  paper  this  means  a  saving  of  thousands  of  dollars  a  year, 
but  it  can  be  carried  too  far,  for  post-masters  and  clerks  who 
can  afford  to  devote  any  considerable  part  of  their  time  to 
tj'ing  together  the  short  pieces  of  discarded  twine  are  probably 
getting  more  salary  than  the  twine  is  worth.  It  didn't  take 
many  arguments  like  these  to  bring  the  G.  M.  around  to  my 
point  of  view  and  the  result  is  that  he  has  seen  his  folly  in 
shoving  the  economy  idea  too  far,  and  to-day  we  have  one  of  the 
best  economy  systems  in  the  country. 

Hobbies  Are  Costly 

"As  I  look  back  over  my  career,  I  can  see  now  where  this 
company  has  lost  a  lot  of  money  by  over  enthusiasm  of  its 
employees.  One  case  I  remember  ver>'  well,  for  I  guess  I  was 
to  blame  for  it.     There  had  just  l)een  a  new  president  appointed 
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ps  on  his  way  to 
k-as  a  great  man 
nven/ charge  of  clean- 
where  we  used  to 
thing   off   the    shop 
^get   into   the   pits,    I 
that    inspection    trip 


and  we  were  tipped  off  in  the  shop  that 
make  an  inspection  of  the  shop  and  thz 
for  neatness  around  the  shops.     I   was 
ing  up  the  place.     We  had   several   big( 
keep   our   pipes,    so    I    dumped    every   l3 
floor    into   these   pits.    What   we   couldn't 
had   buried   outside   the    shop.     Well   afte 

we  couldn't  find  half  our  material  and  whaK^'e  did  find  was 
broken  or  bent  out  of  shape,  so  that  cleanup  was  overdone  to 
a  queen's  taste  and  resulted  in  a  costly  experience  to  the  com- 
pany. 

"On  the  other  hand,  some  one  in  authority  may  have  a  hobby 
that  he  honestly  believes  is  of  a  great  benefit  to  the  company; 
if  it  is  studied  from  all  sides,  however,  it  may  be  found  un- 
necessary. We  once  had  a  master  mechanic  who  was  a  great 
'sticker'  on  having  all  tools  for  machines  in  nice  racks  at  the 
different  machines.  Not  only  tool  racks,  but  he  had  nice  lockers 
for  the  men  installed  at  each  machine,  for  he  claimed  that  a 
man  could  waste  a  lot  of  time  and  money  by  leaving  his  machine 
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to  go  to  his  locker.  Well,  the  idea  was  overdone  by  building 
a  lot  of  costly  racks  and  lockers  at  each  machine. 

"The  next  master  mechanic  that  we  had  had  a  hohhy  just 
the  other  waj-,  for  he  claimed  that  all  tools  should  be  kept  in 
the  tool  room  and  that  all  the  lockers  at  the  machines  were  in 
the  way  of  the  workmen  and  should  be  in  a  regular  locker 
room.  The  result  was  that  tlie  matter  was  ajiain  overdone  by 
taking  every  last  tool  away  from  the  machines  and  placing  them 
in  the  tool  room,  so  that  to  some  extent,  the  regular  shop  work 
was  retarded  by  the  men  having  to  run  to  the  tool  room  so  often. 

"Some  fellows  are  like  an  alarm  clock,  for  if  you  start  them 
going  they  never  get  run  down  till  they  have  lost  all  their 
spring.  Take  my  roundhouse  foreman,  for  instance.  One  day 
I  told  him  his  house  was  badly  littered  up  and  he  ought  to 
get  busy  and  clean  house.  He  got  bu.'^y  and  over-did  the  job 
by  throwing  out  every  block  and  bar  about  the  place,  and  now 
when  a  man  wants  a  block  or  a  bar  he  has  to  spend  a  long 
time  to  find  it.  We  all  know  the  importance  of  this  kind  of 
material  when  it  is  kept  in  the  proper  place,  but  it  certainh- 
makes  a  roundhouse  look  untidy  when  it  is  scattered  all  about. 

"If  our  fore-sight  was  as  good  as  our  hind-sight  we  would 
never  overdo  a  thing.  Some  fellows  never  seem  able  to  see 
far  enough  ahead  to  realize  that  they  are  getting  in  trouble. 
When  I  was  general  foreman  in  this  shop,  I  had  a  j-oung 
mechanic  working  under  me  that  was  extra  good.  I  took  quite 
a  liking  to  this  young  man  and  started  in  to  coach  him  for  a 
foremanship.  My  master  mechanic  told  me  to  go  slow  and 
to  be  careful,  but  I  thought  I  knew  the  young  fellow  better 
than  he  did,  so  when  the  chance  came  1  appointed  him  to  the 
position  as  erecting  shop  foreman.  Well,  do  you  know  that 
that  young  man  was  a  rank  failure  as  a  foreman,  for  being  a 
good  fast  mechanic  himself  he  thought  that  every  one  of  the 
workmen  ought  to  be  able  to  do  as  much  as  he  would  himself. 

Danger  of  Ovkrdoinc. 

"When  I  think  of  some  of  the  deals  that  1  have  helped  ruin 
by  simply  overdoing  my  duty,  I  feel  ashamed  of  myself.  When 
the  company  first  tried  out  the  efficiency  system  in  this  shop, 
we  foremen  didn't  quite  understand  the  workings  of  the  .sys- 
tem and  decided  that  it  would  be  to  our  advantage  to  knock 
it  out.  We  put  our  heads  together  and  agreed  to  overdo  the 
matter  to  such  an  extent  that  the  company  woidd  soon  get 
sick  of  its  bargain  and  drop  it.  You  know  that  the  success  of 
efficiency  is  in  the  establishing  of  accurate  records,  so  we 
Started  in  to  keep  records.  The  job  of  keeping  records  soon 
got  to  be  so  enormous  that  we  had  more  clerks  employed  than 
we  had  first  class  mechanics.  About  every  10  men  had  a  clerk 
and  the  efiliciency  experts  were  so  numerous  that  it  seemed  as  if 
we  didn't  have  anj'  men  at  all  that  were  really  working.  Well, 
the  result  was  that  our  first  attempt  to  establish  an  efficiency 
system  was  a  flat  failure  and,  as  we  predicted,  it  didn't  last  long. 

"However,  with  all  of  the  failures  that  I  have  been  telling 
you  about,  you  can  find  the  same  results  in  every  day  life  and 
you  don't  have  to  limit  yourself  to  railroad  work.  All  things 
considered,  I  believe  there  are  less  failures  in  railroad  work, 
caused  by  overdoing,  than  in  the  business  world.  Pick  up  a 
newspaper  and  you  will  read  where  some  great  athlete  has 
failed  at  the  final  or  supreme  test  and  the  reason  given  is  tha*^ 
he  was  overtrained.  Business  failures  occur  and  you  can 
trace  the  trouble  back  to  some  part  that  was  overdone,  while 
in  our  railroad  work  it  doesn't  take  long  to  find  out  the  fel- 
lows that  overdo  their  part  before  much  damage  occurs. 

"We  railroaders  protect  ourselves  when  we  find  some  de- 
partment that  is  putting  it  over'  on  us.  Now  this  engine  failure 
of  the  3900  was  the  direct  cause  of  too  many  cars  in  this  kind 
of  weather,  and,  believe  me,  I  am  going  to  put  it  up  to  the 
management  to  either  have  our  present  yardmaster  use  a  little 
common  sense  or  else  put  in  a  man  that  will.  I  don't  want 
to  see  a  man  get  the  job  that  is  just  the  reverse  of  our  over- 
ambitious  yardmaster  and  be  too  cautious,  for  sometimes  too 
much  caution   will  do  as  much  harm  as  overdoing.     When   we 


find   a   mechanic  that   is  overcautious   we   generally    find   h 
so   slow   that   he   doesn't   accomplish   anything.      I    can    stan 
mistake   once   in   a   while  better    than    I    can    stand   a   man 
doesn't    do    enough    work    to    keep    warm.      Whatever    you 
don't  overdo  your  strength  and   niin  your  health,   for  one 
cannot  do  it  all  in  one  day. 

The  "Old  Man"  had  gotten  so  interested  in  his  talk  that 
had    forgotten    the    stress    of    business    and    had    concluded 
longest   talk   that   any  of    his   men   had   ever   heard   him   m 
It  was  a  well  known   fact  that  he  preached  the   folly  of  o^ 
doing  anything,  and  it  was  one  of  his  greatest  hobbies  to  alw 
caution  bis  men  to  learn  when  enough  is  enough.     Some  of 
men  remarked  that  the  "Old  Man"'  was  one  of  those  fortui 
fellows    who    apparentlj^   had    "the   eighth    sense"    so    well 
veloped  that  he  always  knew  when  "enough  was  enough." 

The  cold  snap  didn't  let  up  any  during  the  day  and  as  busir 
was  very  brisk,  every  one  was  dead  tired  when  night  came 
it  was  time  for  the  night  force  to  be  on  dutj'. 

The    "Old    Man"    had    kept   plugging   all    day   and    if    he 
tired,  he  never  let  on.     He  seemed  to  be  the  busiest  man  aroi 
the  plant,   in   fact  he  didn't  go  home  to  supper,  but  kept  ri 
on  the  job  so  as  to  be  sure  that  everything  was  in  shape  tn 
through  the  night  without  t\'ing-up  the  place. 

About  11  o'clock  he  staggered  into  the  roundhouse  iv 
man's  office  and  before  assistance  could  reach  him,  sank 
the  floor,  unconscious.  First  aid  methods  were  given  him  i 
the  company's  doctor  was  sent  for  in  a  hurry.  Every  n 
around  the  plant  loved  the  "Old  Man,"  for  although  he  hac 
rough  manner  and  was  very  touchy,  every  one  knew  that 
was  true  as  steel  and  quite  a  crowd  gathered  about  the  office. 

The  doctor  soon  arrived  and  after  a  hasty  examination 
marked  that  it  was  nothing  serious,  but  was  simply  a  c: 
of  overdoing.  It  seemed  as  if  the  doctor  spoke  with  a  tot 
of  irony,  when  he  contimied  that  men  today  didn't  seem 
realize  when  enough  was  enough  and  the  people  couldn't  s 
"the  other  side"  of  things  till  they  had  overtaxed  themseh 
till   failure  overtook   them. 


THE  QUESTION  OF  PROMOTION 

BY  F.  A.  WHITAKER 

You  hear  a  lot  nowadays  about  efficiency.  If  I  am  one  of  t 
rank  and  file,  why  should  I  go  out  of  my  way  to  gain  knowled 
which  at  the  time  does  not  do  me  any  good  financially?  Becai 
by  so  doing  I  gain  more  knowledge ;  knowledge  is  power  a 
more  power  means  more  money.  The  majority  of  railroads  no 
a-days  promote  their  own  men,  but  do  they  always  promote  m 
on  account  of  their  efficiency?  There  is  a  saying:  "It  isn't  wl 
a  man  knows,  it  is  Zi'ho  he  knows  that  counts." 

On  the  other  hand,  does  promotion  mean  more  money?  Son 
times  it  does,  sometimes  it  does  not.  Take  a  machinist,  engint 
or  conductor.  When  these  men  are  promoted  to  official  positioi 
in  the  majority  of  cases  it  means  anywhere  from  $10  to  $20 
month  less.  Of  course  in  the  long  run  if  they  make  good  th 
will  have  a  chance  at  the  bigger  jobs  that  pay  the  money. 

There  is  also  another  side  to  this  question.  Take,  for  instan 
some  of  the  outside  jobs  where  it  is  hard  to  keep  a  man 
accoimt  of  location  and  conditions.  When  a  man  holding  one 
these  jobs  is  suggested  for  promotion,  the  remark  is  often  mad 
"He  is  the  only  man  we  have  been  able  to  get  that  has  be 
able  to  hold  down  that  job;  we  had  better  keep  him  then 
As  a  result  the  good  job  goes  to  another  man  with  perhaps  h; 
the  efficiency  and  the  more  efficient  man  stays  on  the  old  j 
at  the  low  salary.  By  the  time  the  outside  man  has  been  pass 
by  a  few  times  he  gets  discouraged  and  looks  for  another  j 
on  another  railroad,  where  10  to  1  he  starts  all  over  again, 
he  had  stayed  with  his  tools,  his  engine  or  his  caboose  in  t 
first  place  and  had  passed  up  the  outside  job  he  would  have  be 
making  $10  or  $20  dollars  a  month  more.  After  all,  efficien 
is  no  good  to  a  man  unless  he  benefits  by  more  money.  Soi 
people  take  into  consideration  the  titles  that  go  with  the  joi 
but   titles   do   not   pay  grocery   bills. 


STEEL  ROOF  FOR  BOX  CARS 

F(ir  the  purpose  of  utilizing  the  good  portion  of  the  steel 
sheets  taken  rfrom  the  roof  of  destroyed  cars,  William  Queenan, 
assistant  superintendent  of  shops,  and  Charles  Murphy,  tinshop 
foreman,  of  the  Chicago,  Burlington  &  Quincy  at  Aurora,  111., 
have  devised  a  new  steel  roof.  This  roof  is  simple  in  con- 
struction, easy  to  make,  entirely  flexible  and  waterproof.  It 
consists  of  but  five  parts :  the  roof  sheets,  transverse  and  center 
cover  caps,  eave  flashings  and  the  roof  clips.  The  roof  sheets 
are  24  in.  by  50j^  in.  They  are  crimped  on  three  edges  to  a 
U-shape,  and  flanged  on  the  fourth  to  pass  over  the  roof  at  the 
caves.  The  intermediate  or  transverse  cover  caps  are  4'/^  in. 
wide  by  58|4  •"•  long.  The  long  edges  are  crimped  and  have  a 
free  fit  in  the  roof  sheets.  One  end  is  flanged  to  pass  over  the 
caves  and  the  other  is  provided  with  an  elongated  hole  through 
wliich  is  passed  the  J^-in.  carriage  bolt  which  fastens  the  running 
board  saddle  to  the  ridge  pole.  The  center  cover  caps  are  IJyi 
in.  wide  and  30  in.  long.  They  are  crowned  at  the  center  and 
crimped  for  part  of  the  way  on  the  long  edges.  This  crimping 
engages  with  the  crimping  on  the  roof  sheets.  Each  end  of  the 
center  cover  cap  is  provided  with  slots  114  in.  long,  through 
which  pass  the  running  board  saddle  bolts.  As  shown  in  the 
drawings,  the  end  pieces  of  both  the  transverse  and  center  cover 
caps  are  of  special  construction,  being  flanged  over  the  edge 
of  the  roof  and  held  by  clips.  Clips  are  also  applied  to  the 
middle  of  each  roof  sheet,  at  the  eaves. 

This   roof   has   many  desirable   features;   it  will  permit  of   a 


sharp   comers   nor   crevices   to   collect   dirt   and    hold    moisture. 
Air  can  circulate   freely  to  all  parts  of  the   sheets,  thus  keeping 


Shop  Where  Old  Roof  Sheets  are  Reworked 

them  in  a  dry  condition.     It  is  an  economical  roof  to  make  and 
maintain.     The  sizes  of  the  roof  sheets  and  center  cover  caps 


Section  of  Center  of  Roof  Shovy'ing  Infersecfion 
of  Roof  Sheets  and  Coyer  Caps. 
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Steel  Box  Car  Roof;  Chicago,  Burlington  &.  Quincy 


large  amount  of  wearing  of  the  car  without  straining  the  sheets      are  so  chosen  that  old  roof  sheets  may  be  cut  down,  recrimped 
nor  oi>ening  up  holes  for  water  to  leak  through.     There  are  no      and    used.      It    is    necessary,    however,    to    make    the    transverse 
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tti  gr«i   t«t  lit".   Itivkfr.     \\\ll.   tlu-   iiK.i    u;i>   uxirdoiu'   I>v    liiiiMiiiji 
a  tit  fii  c<>»lly  r;ick-.  iunl  Ii'vk«r^  al  i  aili   mailiiiu  . 

'Till"   iitxt:  in;i-ttr    UHclianii-    tliat    ui     had    lia<l    a    li.>l>li\     jn-i 

ilu- .tijlHT   vvyyi   ttir   Fh-  i-laniu(l   tiiat   all   if<il>  sIiKiiitl   In    kr|it   in 

::    •.tIl«*-'iiM»l"TtH-iin. 'and   ilial   a!!   liu    I.u-ktrs  at   tli«.-   marlmn  s    urn-   in 

•  illc  Avay   of  tile    woi'kuuii    and    sli<uild    lie    in    a    rcs^idar    Imkn 

fimhi.      The   r»>iih    i\a-   tl>at   tlic  tnatti  r    \\a<   a-^ain   <>\ird.>m    !■> 

takint  i:\ir\   la^t  tuol  civvav  irom  tlu-  uunliinrs  and  iikiiin.;  tluiit 

iii  till- -t'oot^^tHSui,  s»»  ilutt'to  smin:!  extcn.t..  the  Tc.uukir  ^li.'])   \\<iik 

u:rs  ritar<rt-«t.J>y  till  jn»n  tta\iiti:  t<>  nni  to  tin*  to<d  rui>in  -.i  Mtun 

.  . .'    "SoiiK-    t!f!Jti\>-i.  art  .lik»    an  alanii  rltuk.   lor  if   \«in   ^larl    iIkih 

/ .  gioiivii    rluv;  »*  i  tr   jLjt  t    full    down    till    tluy    have    lo>i    all    tluir 

■';;5Jirii»U:  ..•T:nke  iiiy  rMjjtidli<>ii-.r    ixrvnian.    t'or  ni^tanro.  Diiv  «lay 

..■\J   l|»»W  .hitti    hi>    IimIWV    ua-    liadly    liittnd    np    anil    lie    >>uv;ht    to 

'irct   hif^y   ;ind.  ckan   hoiiNt.     lic'vii.i    Im-v    ,»nd   ovir-di<l   tlu'   joh 

r>y  thro\\.ifl,u,  out   ivvrv   Moik   iiml  l>ar  ahont   tlu-  placr.  ami  now 

.    whiii    a   niaij    waiitN' a  hlock.  yr  a   har   lie   has   to   sptiid    a    l.>ni; 

tinU"  to- iiiiil.'it.     \\\'  iiM   know   llir  importance  of   thi*   kind   nf 

.    niatrrfal    xvjiin    if    i^    kept    in   'tin    projur    i»lace.    hut    it    eeriainly 

.  .'tnake-  u  rotnidhi'ii*e   look   nmidy   when   it    i->  seatt«red   all   ahoul. 

*■] t  'otir-i«rr<; —ijiht   was  as  tjo«kI  a^  oiir  himl-^iuhi    ue   would 

.  ncVvf.  «»x't*i:«UV~si   thiI^l.^     hj^)i1u;    fellow  s    never   seem   able   U>   sec 

far    enoiiyh    a4iea«r  ,t«t    realize    that    they    are    jjcttiu;:    ui    irotilde. 

When    I    wa"    ytiirral    furemati    in    lhi»    >hoi).    I    had    a    youni: 

nuchame  working  umler  me  that   wa-^  extra  K'>oi1.      1    took  <|uite 

.-a  likiuL: .  to   thi>.   xounv;   man   and   ^tarie<l  in   to  e«>aeh   him    fov   ;i 

.-■.   f<..»rehiatjHhtp.My    ma^tir    nuelianie    told    me    to    i:>>    ^h-w     and 

to   hr    careftrf.    hut    I    thotiyln    1    knew    the    .\ouni;    lelk-w    lutter 

than   lie  did., m»   wheti   the   ehatu"»    eanu     I    appoiiUed   him   to  the 

.    .  po«»rf  ton    a*    iTeetiny    »hop    ton  man.      \\  i  II.    do    yon    know     that 

that   yeniiii;  iiiai.j   ujii*  a-  raitk    failuri    a>  a   foreman,    for  heini;  a 

goi  d    fast-  uiev'lianie    him-.ilf    Ik    thi'Uyh.t    that    e\«  ry    one   of    tin- 

workinm  otitiht  t-.  !>«■  aMe  to  di'  a*  imieh  a»  In*  wo\ild  liipi^elf. 

:,;.  .i   \  I  ).\N«.Kp<  •>)►••■  (>viki>o|\v>.     ■"    .    •.;   ■ '■  •  . 

"Wlui.    i    think -tit   siniioot  th>-  diaK   that    1   ha\i    lulju'l   ruin 

li\    »im|>ly  ovefdoini:  my  dtity.   I    iiel  a^hameil  of  mv^elf       Wlun 

the   ct)Uij)anynr>l    tri«<l    out    the    t  lt'iei»-ne\    .>y»tem    in    thi«    >hoj>. 

-. '  M*,  foreiUeii   di<hrt   ipiite    under^taml    the    workini.:*   of    tlu'    «iy«i- 

.  ■  tenVNjaiJd   <leCMle«I    that    it    would    he    to    our    advantayi-    to   knoek 

it    <>ut.      We    put    our    lua<U    together    and    agreed    to    oMrdo    the 

matter   t«>    sueh    an    extiut    that    the    eon»pau\     woidii    m>oii    iit  i 

sick  fit  its  Larjiain  and  drop  it.     N  on  know    that   the  sueee^-  of 

ffiieieney     i*    -IH .  iht'"  c^l ahh^hiiii;     of     aecurale     reiord*.     ■^o     we 

started    in    to  \ni]>   reeoril>.      liu    joii   ,,i    ki(i>inu    record^    »oou 

got  to  l>f  >o  eiioiniou^  that    \vr   had    iiioit    t  Krk-  employrd   than 

we  hud   iVr>t  eIa-~   mrehaini--       .\l>'Ut   e\rry    Id  men   had   a   eh  rk 

and   the.etVieieilVN   v\t'<rt»   wiit    -o  unin<r.'n~   that    it    Nitnud  a-   il 

■  ^:e.<U<ln  t  have  any  tueit  at   alt  thai    werr   reallv    workini:.      Will. 

the   re-'uh    \\a>   thai    our      r^i    attempt    to    e-tahli<h    an    elVuicncx 

.sy.stein  wa>  a  tlal  failure  and.  a-  we  prediettd.  it  didn't  la>t  loui.; 

■■'.  ■■'"Howev'ef;:\v.ith    aU.of    the    failun  -    thai    I    hav<     hnu    fellins.; 

.  . you  ab<Mtt,  Yoti  can   fmd  (he  >*amf   re•^ult^   in  everv    da\    lifi    and 

you  don't   have   to  limit   ymjrself   to   railroad    work.      .\1I    iliini:> 

coti.^tdered.    I    helieM-    thin    are    le»>    failures    in    railroad    work. 

caU'Od    hy,  Mv'erdoiny.   than    in    the    liuviiu"«s    world.      I'iik    ujt   a 

.  n<?w>1ta]»er    ainj.:,  yoii    will    read    where    -onu-    threat    athlete    ha^ 

failed  at   the   :jnal Or   *ui. rente  te>t  and   the  reason   liiveii    i^   lha» 

he    vva>;    irvertraitied.       l'u-«ine>-     failure*    oeeiu-    and    you    ean 

traee    the    tronhle    hack    to    v('.uu    part    that    w  av    o\  i  rdoue.    while 

ui    our   raih'oad    work    it    doi-n"i    lakt     Ion...;    to    imd   out    the    fel 

ip\\<  that  iiA  erdo  their  part   heioic  nuuh  dama.;e  oeeur- 

r      :'  "We    railroad*  r-    )irottet    our»iIve>     when     we    tind     some    de- 

..  ^>artmenr  that  i^    puitinv'  it  over'  on  u-..     Now   thi>  engine  failure 

.    01  the;3*'<''V  vva*  the  «Hreet  eau>e  of  too   many  car*  in  thi«  kind 

of    weathei:.  aful.    helieve.  IIK*:    1    am    yoin.ir   to    pm    it    up    to    the 

manai;enn-nt   to  eitlu  r   have  our   prwiui   yardma«ter  use   a   little 

eomut>>u    >en>e   or   el>e   put   itt   a   man    that    will.      I    don't    want 

tin  sec  it  n>an  jtlet  tFie  j«h  rhat;is  jiist   the   re\er<e  of  our  (>\er- 

aiuhitiou-i    vardma^ter    and    hi     too    eautiou-.    for    soiuetimes    too 

.  iltucli   eaniioii    will   <lo   a*    miul;    harm    a*   oMrdoim:      When    we 


lilid    a    meeh.nne    that     i<  .«MVreaiiti«)il.s    vve;  yeiiei'ally    lind 
So    >|ow    thai    lu-    dot  *n't    aeeompIi>h    aiivthins.:       1    can    -tan 
mistake    ouei     in    a    while   helter    than    I    can    stand    a    man 
<loe>n*l    do    eiiouuii    work    to    keep    warm.    Wlvatever  ■  yon 
dou'l    oxerdo   \our   -irtin^ili   anil   ruin   \our   health,    lor  om- 
eannot    do   it    all   in   oin-   da>.     ■ 

The  ■■(  Md  Man"  ha<l  j,'oitiir  so  interested  it!  his  talk  th. 
had  foruotleii  tin  stri>»  >>\  hu>iiu'~s  and  had  eoneludei! 
louue^i  talk  that  any  of. J n-  mrii  had  evir  heard  him  i 
It  w.is  a  Will  known  t'aet  that  hi'  lueaelud  tin-  foll\-  ot  • 
d'liny  aiivthiu.i.;.  and  ii  \\a>  oiu'  I'f  hi»  j^reate.^t  liolihies  to  a! 
eautiou  hi>  tueii  to  learn  when  itiouyh  i>  eiiounh.  .Souu-ci: 
mill  nmarkid.  that  the  "<  »|tl  .\lan'*  \vas.:Wt'te"of  tliose  fi-rir 
frllow-  who  .iiiparenlly  had  "the  ei.yhth  .sen«e"  sn».\vill 
veloned   that    lu    alwa\>.   knew    when    "enoui.:!!    wa-.   enoitiih." 

'!"he  lold  snap  didn't  ht  up  ati>   diuin^:  tin-  da.\   and  a*  hu- 

wa>  Very  hri^k,  e\rry  one   wa»  diad  tired   when  ni.uht   eatih 

.it  was  lime    for  the  nifihi    foiet    to  hi-  on   dtity.'".;.-  .•.;..-:. 

The    "Olil     M.m"    had    ki  pt    pluyvin.u    ail    day    and    if    In 
lind.  he  nr\«r  ht   on.      lie  Nii-nn  d  to  In    tlie  liUsifst  man  ar. 
tin-   iilaiit.    in    fait    In    dii'.n'i    ^.t   home    to   supper,   lnu   keiit 
on  the  joli  ^o  as  to  he  -urv  that   evervthin.i;  wa-  in  shape  t' 
tluon-jli   tin-  nii;ht    without   t\in!i-uii  the  place. 

.\houl     11     o'elock     he    .■.ta.iimred    into    the    rojunllioii^i 
man's    olliec    atid    hetore    as>isianee    could    reach    him.    -a\: 
tin-   floor,  mnoiiseious.      lirsi    aid   metlnnU    w«-r<'  .niveii   him 
the    eotnpan>">    doetor    was    sent    for    in    a    hurry.      l".\(r\ 
around   the   idant    loved   the  "Old    Man."    for   alihonL;li    he  I 
rouyh    manner    ami    was    very   toueliy.   every   out-   km  w    th;> 
was  trin-  .i^   -tnl  ami  'puti'  a  irowtl  -atln-reil  ahoiu   tlu-  olliei 

The   doctor    soon   arriveil    and   after    a   hasty   examinatioi. 
•marked    that     it     was    uothinii    si-rious.    hut     was    simply    a    ■ 
of    oMidoinc.      It    seemed   as    if    the   doetor    s]>oki     with   a    li  r 
of    irouv.    when    In    eoiuinued    that    nun    today    diiln't    si  1 1 
reali/i-    when    einiinih    was    enoui^h    ,ind    the    projih-    ronldii't 
"the    other    si(K"    tii    thiiiiLis    till    thr\    had    o\irtaM-d    ihem<el\ 
till    faihtre   o\i-rtook    tln-m 


THE  QIKSTION  OF  PROMOTION    ;V  ; 

',..,-•  HV  K.  A.  Willi  AKI:R  "  :r  :  i-  - 

\'ou  luar  a  lot  now.ida\<  .ihoiit  ellKieiiiv.  Il  I  am  one  of  t 
rank  ami  tile.  wh\  should  I  -.^o  ont  of  tu>  \\a\  to  L;ain  knowlcd 
which  at  the  time  does  not  do  mi-  anv  >:ood  tinaneiallx  r  I'.ciai 
h\  so  doiuu  I  v;aiu  tiion  kmiwh-fli^e;  know  ledL;i-  is  ]iower  a 
moll-  )iowei"  means  more  mom  \ .  Tin-  majorilx  oi  r.iilro.ids  no 
a  da.\s  |»romote  their  own  mei\.  I  iit  do  the\  alway<  promoti-  m 
on  aieoniu  ot  their  i-irieiein-\  r  Iheri-  is  a  sayiiu: ;  ."it  isn't  wl 
a  man  knows,  it  i>  ,-,/;, i  lu-  know  s  that  eomils."         •     .,   • 

•  Ml  ihi-  otlnr  h.md.  dors  pr..molion  mem  more  moni-\  ?  Son 
limes  it  dors,  soiuetimes  it  dui-s  not.  I  .ike  a  luachinist,  en'.^ini 
■  r  londuitor.  When  tln-sr  men  are  promoteil  to  oflii  iai  positioi 
in  the  majoritv  of  i  as»s  it  nuaiis  an\  where  from  $10  to  SJH 
month  li-s-,  (  )i  ionise  in  tin  louu  inn  if  tiiex  makr  '>;<)od  th 
will  have  a  chance  at  the  hi!.:i;er  jol.s  that  Jiav   the  money.       . 

Tin  re  is  also  another  side  to  this  question.  Take,  for  iu'^tau 
some  oi  ihi-  <mt<i<h-  johs  v\liere  it  is  hard  to  ki-ep  a  man 
.nioiuil  ol  location  and  conditions.  \\  hi-n  a  man  hoidiuu  one 
these  johs  is  suii-cestid  lor  iironiotion,  the  remark  is  often  mail 
"lie  is  the  only  man  we  ha\e  lieen  ahle  to  i.:et  that  has  he 
ah'e  to  hold  down  that  joh;  we  had  helter  keep  him  then 
\s  a  n  suit  the  i:o()d  joh  yoes  to  another  man  with  iierhaps  h; 
the  eHicieiicx  and  the  more  el'ticient  man  sta\s  on  the  old  j 
al  the  low  salary.  My  the  time  the  outside  man  has  heeii  pass 
hy  a  few  times  he  .uets  discoura;^ed  and  looks  for  another  j 
on  aiiotlitr  railroad,  where  10  to  1  he  starts  all  over  a«aiu. 
he  hail  stayed  with  his  tools,  his  en.uiue  or  hi<  cahoosi'  in  t 
tirst  place  and  had  iias^ed  up  the  outside  joh  ho  would  have  he 
making  $10  or  $20  dollars  a  mouth  luore.  .\fter  all.  eUicien 
is  no  ^(mmI  to  a  man  unless  he  heiiefits  hy  more  money,  .^oi 
people  take  into  consideration  the  titles  th.it  ,co  with  the  io 
hut    tilli-s    do    not    |i;i\    urocere    hills.  ■         .     ..  ■  .  r  , 


r>       STKEI.  ROOF   FOR  BOX  CARS 

l-'of'tlto  piirp"i>i'  of  iitili/iiiu  tlic  l:i><)(1  |](iiti..ii  hi'  the -tuu-l 
--liiil~  i.ilscii  Hum  till-  root  <il  <K-^trM\tfl  car-.  William  < Jiitinaii, 
.i-'-i-laiit  -lift  I'iiitiinKnt  of  -lio]!-.  and  (  liarU-  Murjiliv,  tiii-lHip 
I'omnaii.  of  tlif  <  liiiauo.  IJiirlhmtou  \-  (Juimv  at  Aiirunj,  111., 
liav«-  (Ifvist'l  a  luw  sUh-F  R>of.  This  r«.>f>f  i^  simiilr  in  ron- 
-iniotii'lt,  I'asy  to  make,  nitinlv  lK\il>lo  ami  wiitcriinior.  It 
,.,n~i-t-«  nf  Imt  iivi-  i>art>:  lliv  ronf  -In*-!-.  traii-MiM:  ami  t<iitt  r 
I'Uir  lai"-,  lavi:  flaNliiiii^s  ami  tlu-  roui'  rlijo.     'Ihc  ruot    >iKVt> 

*-  "are  _M  rii.  liv  :>(l|i  iii.  Tluy  art'  <.Tim]it<l  on  tlirro  t'llrufs  t<>  a 
r--lia|if,  aiul  llanKKl  <'ii  tin-  r<>i!rlli  to  j»ass  over  tlic 'r(><»f  at  'li< 
(a\c».  Tin-  intirnudiaii  <ir  liaii<\t'r<o  oivrr  cajis  arc  4"x  ill. 
\\i<li-  liv  .-S»  I  ill.  loiiu;.  i  III  Ioul;  iduvs  aw  irimpiil  ami  liavi'  a 
iri-f  fit  in  iIk-  niol  sTuvts.  <  )iu"  trrul  is.  llaiiui  .1  t<>  im-s  (uir  tin 
<:\<-  and  tin-  otlior  is  ]ir4.\  ii!i<l  with  an  tl'-nu-aln!  Ii..Ir  tlirouuli 
whiih  i-  p.issvd  tho  S-in.  »arriaL:f  liolt  uhirli  fa^tni-  tht-  rniiiMnv. 
hoanl  >aii<i:lo  to  the  ri(li:f  i»tilc.  'riu;  icntcr  lovtr  raps  an-  17'  . • 
.  in.  \\i«lf.aild  30  in.  lon.u.  'I  lu\  an-  crouiu-d  at  tlu-  trntir  and 
I  rinij'cd.  I<.ir  jMlrl  «))  tlu-  way  oh  llii'  loni:  idui -.  Tlii-  rrimiiin.: 
in;;:ii:rs  with  thf  ttiniiiin.ir  i>n  tlu'  r<»ol'  slutt-.  I'.aoli  nul  of  tlu- 
.rniir    c. .y.vn  <a|ii   i<    pro\idfd    with    -lots    1'^    in.    hitiu,    tlirom^h 

'  Whifii  itas>  tlif  rtinnini;:  iH.anl  ^addk'  holts.  Ai«  shown  in  tlu- 
■  It.iwin--.  tlu-  t-iid  pirccs  of  IimiIi  tli<-  traiisvuTNC  and  rc-nti-r  Cover 
iap>  ail-  I'l  -picial  <iii>-triuti<in,  ln-iiii;  llaiiiii'il  <>\rr  tlu-  id-jc 
"I  iIr-  r<'oi  anil  luld  hy  <liii-.  (Hits  arc  aNo  ajipliid  t«>.  the 
tniiMU- r»|,fai-h  rimf  shtH-t.  ut  tlu-  ia\»-.  '      .' 


^hafp   rtinnrs   nor   trt-\  iors    to   t  oiint    dirt    and    hohl    nmisluri'. 
Air  fan  cirrnlate   Irt-cly  to  aJl,|ian.s  t>t  .the  slJi*rt->.   tlm-  U.iiiinL." 


■n.i> 


Shop   Where  Old   Roof   Sheets  are   Reworked 

ihtin  in  a  dry  condition.     It  is.  Un  i-cononiicul  roof  Ui  make  and 
ro«).l    has    iiiaiiv    .K-MrahU-    fi-atnri  s :    it    will    lu  rniii    6f  a    .  Hiainlain.     The  sizes  «if  the  roof  shectSt  and  oeitter  cover  raps 


B^d  Coftr  Cafi 
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.  C:Ji  '  ' Secf'onon     .      e:C<rr3o'n      %,* lock 

\-  E^d.^e>ivr Cop.  ■ . ip^ ^for,  Sho^'ng  C^n *our  o^ 
-  ..       l^o<if  Sheefi  and  CcvtrCap. 
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'     End  ifunrfinff  BcKi'tJ.  Saddfff. 
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Corf  r  Cap  ;■ 
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:'5eir*r6rf  a*  C^^-^er  of  .fao'f  Sboningf  Inferskcfion 
•   cf  /fticT" Sheets  and  Coftir'Caps.: 


Section  af 
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Steet  Box  Cnr  Roof:  Chicago.  Burlington  &  Quincy 


hir«v  aTt>oiint  ..f  w raring;  of  tlio  air  without  .strainin.y;  the  sheets      are  so"  chosen  that  old  roof  olivet*  may  he  cut  down.  nvrinii»ed 
^ii.>r  opening  „,,  |u,|,-    I,.,-  watrr'to  Kak  ihn.n-li.     Tluiv  aiv  no      and- nswj;-  -  It    is    iieressary,    ho^cvei:,' to   make   the    transverse 
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cover  caps  of  new  material.  The  photograph  shows  the  interior 
of  the  shop  where  the  old  roof  sheets  are  recut  to  proper 
dimensions. 


STEEL  PASSENGER  AND  FREIGHT  CARS 

Some  of  the  more  important  prohlems  in  connection  with  the 
desiiin  and  operation  of  steel  cars  are  touched  on  in  tlie  commit- 
tee report  on  rails  and  equipment,  which  was  made  at  the  twen- 
ty-seventh annual  convention  of  the  National  Association  of 
Railroad  Commissioners.  The  chairman  of  the  committee  is 
Interstate  Commerce  Commissioner  C.  C.  McChord.  The  other 
memhers  of  the  committee  are  E.  J.  Bean  of  the  Missouri  Com- 
mission, Frank  R.  Devlin  of  California,  Everett  E.  Stone  of 
Massachusetts,  Paul  B.  TrammcU  of  Georgia,  and  William  R. 
Warner  of  \'ermont.  That  part  of  the  r-eport  referring  to  steel 
cars  is  as  follows : 

The  construction  of  new  passenger  coaches  is  now  practically 
confined  to  steel  construction.  Several  years  have  elapsed  since 
other  than  an  occasional  wooden  coach  has  hecn  huilt.  The  num- 
ber of  steel  underframe  cars  has  increased  by  the  conversion  of 
wooden  cars.  The  trend  in  construction  is  toward  a  design  which 
possesses  sufficient  strength  in  the  sills  and  the  lower  parts  of 
tlie  hody  to  resist  the  shocks  which  ma\  l)e  expected  in  cases  of 
derailment  and  collisions.  Strength  in  the  sides  and  roof  is  also 
required  in  cases  when  the  cars  are  overturned.  Types  of  con- 
struction are  being  presented,  in  which  trussed  members  are 
introduced  into  the  sides  to  furnish  the  necessary  strength  and 
effect  some  decrease  in  weight  over  those  types  in  which  the 
strength  is  located  chiefly  in  the  sills  or  underframe.  The  ends 
should  have  sufficient  strength  to  prevent  shearing  of  the  sides  of 
the  car,  in  resisting  telescoping.  It  has  been  pointed  out  that 
opportunity  is  presented  to  introduce  some  shock  absorbing  fea- 
ture in  the  construction  of  the  vestibule,  to  relieve  the  body  of 
shocks  of  collision  in  some  degree. 

The  securing  of  the  seats  to  the  flooring  is  an  important  mat- 
ter. The  retardation  of  the  speed  of  a  train  in  collision  and  its 
effects  on  the  passengers  may  be  considered,  independent  of 
impact  of  the  passengers  with  objects  within  the  car.  In  order 
to  avoid  such  cases  of  impact,  the  interior  parts  of  the  coach 
must  be  firmly  attached  to  the  sides  or  flooring  and  all  bunclnng 
of  the  seats  prevented.  Thomas  E.  Brown,  consulting  engineer, 
in  a  communication  which  was  quoted  in  the  report  of  last  year, 
expressed  the  belief  that  passengers,  under  the  assumed  condi- 
tions of  the  case  as  described  to  him,  could  endure,  without  seri- 
ous injurj',  retardations  as  great  as  the  cars  themselves  would 
successfully  withstand.  Mr.  Brown  mentioned  his  having  per- 
sonally experienced  a  retardaticju  of  75  feet  per  second,  with- 
out injury,  and  not  much  discomfort. 

Provided  coach  construction  reaches  that  stage  in  which  the 
retardation  of  speed  of  the  train  is  not  attended  with  the  de- 
struction of  the  body  of  the  coach  and  is  brought  to  rest  with 
the  interior  fittings  practically  intact,  then  interest  centers  on  the 
effect  of  such  retardation  on  the  physical  condition  of  the  passen- 
gers. During  the  past  year  an  example  was  presented  in  which 
the  retardation  reached  a  very  high  limit.  The  steel  car  which 
sustained  this  sudden  arrest  of  speed  passed  through  it  without 
material  injury.  From  a  speed  of  56  miles  an  hour,  the  car 
came  to  rest  in  about  three  car  lengths.  There  were  no  cases  of 
personal  injury  reported,  which  .seemed  to  have  been  influenced 
by  reason  of  this  sudden  arrest  of  speed.  F!xamples  of  high 
rates  of  retardation,  affording  opportunity  for  accjuiring  such 
data,  are  not  numerotis.  but  this  case  furnished  an  instance  in 
which  the  views  expressed  by  ^Ir.  Brown  were  confirmed. 

Injury  has  been  received  by  steel  cars  in  which  local  crushing 
of  one  end  was  endured  without  injury  to  tlie  opposite  end  of 
the  car.  Gusset  plates  or  other  means  adopted  to  give  shearing 
resistance  above  the  floor  line,  anti-climbers  and  roof  strength, 
with  adequate  security  of  the  seats  to  the  flooring,  make  pro- 
vision for  contingencies  which  might  be  expected  to  arise  at  a 
derailment  or  collision.     Passengers  in   a  sitting  posture,   with 


some  open  space  in  front  of  them,  would  be  expected  to  receive 
injur>-  in  colliding  with  objects  within  the  car,  which  is  a  differ- 
ent phase  of  the  problem  to  that  of   retardation  alone. 

Rigidity  of  form  usually  accompanies  strength  in  constructive 
work,  and  steel  cars  present  greater  rigidity  than  those  of  wood 
The  inherent  properties  of  the  two  materials,  steel  and  wood,  con- 
stitute an  initial  difference,  while  the  connections  of  the  parts 
differ  so  radically  that  a  further  element  of  rigidity  enters  into 
the  fabrication  of  a  steel  over  a  wooden  car.  This  rigidity  of 
form  makes  it  desirable  to  provide  flexibility  in  the  running 
gear.  The  weight  of  the  car  should  be  distributed  as  imiformly 
as  possible  on  the  different  wheels,  and  diagonal  corners  not  at 
times  take  an  undue  share  of  the  load. 

Concerning  the  durability  of  the  structural  parts  of  a  steel 
cars  on  which  its  strength  depends,  data  are  not  yet  available. 
In  the  case  of  freight  cars,  durability  of  the  body  is  largely 
insured  by  protecting  exposed  plates  against  rust.  Thin  sheet 
metal  sides  are  .soon  destroxed  by  oxidation  if  unprotected  by 
paint. 

Cars  which  are  rendered  unserviceable  from  local  injuries  pre- 
sent examples  in  which  the  damage  has  been  in  part  received  in 
the  yard.  Tests  were  made  by  Prof.  L.  E.  Endsley  on  the  impact 
between  freight  cars  in  switching  service,  the  resutls  of  which 
were  reported  to  the  Master  Car  Builders'  Association  at  its  last 
convention.  The  method  employed  was  to  ascertain  the  accelera- 
tion of  a  car,  one  of  a  string  standing  stationary  on  a  sHghtly 
descending  grade,  the  end  car  being  struck  by  another  car  which 
was  in  motion. 

The  acceleration  of  the  car  which  was  struck  was  determined 
by  means  of  a  chronograph.  In  the  tests,  55-ton  and  90-ton  cars, 
both  light  and  loaded,  were  used,  speeds  at  the  time  of  impact 
ranging  from  .92  to  6.02  miles  per  hour.  The  results  showed 
tiiat  the  car  weighing  48,000  lb.,  when  struck  by  the  moving  car 
at  a  speed  of  .92  miles  per  hour,  was  affected  by  a  maximum 
pressure  of  12,600  lb.,  which  rose  to  158,500  lb.,  when  struck  by 
the  moving  car  at  a  velocity  of  5.54  miles  per  hour. 

With  a  loaded  car  weighing  143,300  lb.,  struck  by  the  moving 
car  at  1.87  miles  per  hour,  the  force  developed  was  119,100  lb., 
which  rose  to  640,000  lb.  when  the  moving  car  had  a  velocity  of 
4.76  miles  per  hour. 

There  was  a  loss  of  kinetic  energy  amoimting  to  70,000  foot- 
pounds in  one  test,  concerning  w  hich  Prof.  Endsley  remarks : 
"This  can  only  be  accounted  for  l)y  the  destruction  of  some  part 
of  the  car." 

It  was  further  shown  that  the  stationarj^  car  when  struck  had 
moved  less  than  one  inch  at  the  time  the  maximum  force  acted 
on  it. 

This  fact  led  to  a  further  remark  by  Prof.  Endsley,  that  since 
"this  force  occurred  before  car  B  (the  car  struck)  had  moved 
one  inch,  the  damage  to  the  end  of  the  car  would  be  just  as 
great  if  only  one  car  were  standing,  as  if  a  dozen  were  backing 
it  up,  provided  there  was  at  least  one  inch  slack  between  the 
first  and  second  cars  of  the  standing  ones." 

The  forces  of  impact  shown  in  these  tests  were  certainly 
great,  and  their  ability  for  causing  destructiveness  will  be  recog- 
nized. In  the  light  of  these  tests,  the  life  and  durability  of  cars 
will  be  materially  affected  by  the  stresses  to  which  they  are  ex- 
posed in  switching  service,  which  virtually  consists  of  a  succes- 
sion of  shocks  by  impact  of  varying  degrees  of  severity. 


H.xRiJMSS  OF  Watkr.— The  designation  "hard"  is  a  general 
term,  having  specific  meaning  according  to  the  particular  use 
made  of  the  water.  For  that  reason  hardness  is  generally  stated 
in  degrees,  and  the  allowable  degree  for  any  given  use  is 
specified.  According  to  Clark's  standard,  a  degree  of  hardness 
consists  of  the  presence  of  one  grain  of  calcium  carbonate,  or  its 
equivalent  of  another  calcium  or  magnesium  salt,  per  "imperial" 
gallon  of  70,000  grains  of  water.  The  American  standard  is 
one  grain  per  United  States  gallon  of  58,381  grains  of  water,  and 
for  boiler  use  water  is  considered  hard  if  it  contains  more  than 
8  grains  of  the  salts  to  a  gallon. — Foiccr. 


Canadian  Northern  Passenger  Cars 

Cars  Have  Steel    Underframe  and    Body  Frame 
With  Wood  Finish;  For  Transcontinental  Service 


The  Canadian  Northern  during  the  past  few  months  has  placed  of  the  equipment  is  as  follows :  postal  cars,  137,400  Ih. ;  hagpage 

a  lot  of   78  new   passenger  cars   in  transcontinental   service,  the  cars,    131,000    lb.;    day    coaches,    140.000    11).;    18-section    colonist 

equipment  being  divided  into  the  following  classes:   16  coaches,  sleepers,   147,100  lb.;   14-section  tourist  sleepers,   153,000  lb.;   12- 

15  baggage  cars,  five  postal  cars,  seven  dining  cars,  11  standard  section    drawing   room    sleepers,    154,000   11).;    observation-buffet- 


Canadian     Northern    Standard  12 — Section    Stateroom    Sleeper 

sleepers,  nine  compartment  and  observation-compartment  sleep-  compartment   sleeper.    155.000   lb.,   and  the  8-section    state-room, 

ers,  seven  tourist  sleepers  and  eight  colonist  cars.     The  cars  were  drawing  room   sleepers.  155.000  11).     The  coaches  have  a  seating 

built  by  the  Canadian  Car  &  Foundry  Company  at  its  Amherst,  capacity  of  84  for  the  second-class  and  78  for  the  first-class  and 


K I'/l- ^ 


N.   S.,  and  Turcot    (Montreal)    works,  the   National   Steel   Car  the  observation   room   of  the  observation   sleepers   will   seat  25 

Company,   Hamilton.  Out.,  the  Crossen  Car  Company,  Cobourg,  persons. 

Ont.,  and  the  Preston  Car  &  Coach  Company,  Preston,  Ont.  The   selection   of   the  composite   type   of   construction   is   due 

All  of  the  classes  are  of  a  similar  type  of  construction,  having  partly  to  climatic  conditions  and  partly  to  the  prevailing  shop 


Canadian    Northern    Postal    Car 


I 


Steel  underframes  and  body  frames  with  wood  interior  and  ex-  conditions   and  equipment,   which   are    favorable   to   the  mainte- 

terior  finish.     The  cars  are  all   72  ft.  6  in.  long  over  the  body  nance  of  cars  of  this  construction.     The  winter  conditions  under 

end  frames,  have  a  width  over  the  sheathing  of  10  ft.,  and  are  which    the    Canadian    Northern    operates    are    especiallv    severe, 

all  provided  with  six-wheel  steel  frame  trucks.    The  light  weight  Extremely   low    temperatures   accompanied    by    high    wind* 


is   are 
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STEKi.  passi:n(;i:r  and  1  ri:k;ht  cars 
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:\.:;.:/',:.inipact.  ♦.i  the  passengers  with  ohjects   uithin   the  car.      In   onhr  ''i"'''  .'■"^'"  '"  '^"-'KM)  ih.   ulun  tlu-  m.-xin-^  car  ha.l  a  \elocity  ..f 

■■•■':.'•.      to  av4.uf    stuh    cast-,   of    impact,    the    interior   parts    of    the   coach  ' '"  ""''"^  '"''  '"""• 

V::-v.-:  .      mn>t  U-.  firmlv   attached  to  the  sides  or  ll....riny  and  all  hnnchimr  ''"'''■'''■  ''"'^  ''  '"'^^  '"'  '^'"^■»'^"  '"••'->    ^'nionntinL:   to  7(MKK)  foot- 

.C>  ■-•;■'  .or  tlu'- seats  prevente.l.     •|h,„n..s    |-.    j-.r-.u  n.  e.-nsulti,,-^   vxv^uuvr,  I""""''    '"    ""^-   l^^'-    conceniin.u    uhich    I'n.f.    Kn<lsK-y    remarks.: 

■:,;;::"/\;   ;il1.a  commiinicati<..i  uhich  uas  ,|n..ted  m  llu-  vep..rt  oi   last  >ear.  "'^^^^';  '"''^^  '.;"'>   ''*'  ;"'"'"""»'l   '""   ''>   'l'^'  'Icstniclion  of  some  part 

/■■'-•       evpressed   tlu-  helief   that   iiassci-ers,   niuKr   llu-   assiniu-d   coiidi-  "'   'i'^"*-"- 

■.■}'>.        ti;.u<  of  thecasi-  as  .U-seril.e.l  to  him.  coul.i  emhiie.   uithoiit    seri-  ''    ^'"'^    fnrtlur   s|„,un   th;.t   tlu-   s,.„i.,n.-iry  c;ir   when   struck   ha.l 

"  ■    .■•^'"   ;-i.us  iiijnrv.   retaiclations  as   ^reat   as   the  cars   themselves   u..nl.l  '""'."'  ''^^  ''''"'  "'"'  ''"''  ■'*  '''*"  ^'"i^'  »''^'  '"aximnm   force  acte.l 

siucessfnlly    withstaiul.      .Mr.    r.roun    meiitioiu.l    his    haviii::    per-  ""  "' 

......     \sonaUy  ..-\iurience.l   a    reiar.laii..ii   of    7.^    feet    p.  r   scciul.    with-  '"''^   '•'*'  '"'  '"  ''   '''"''"■'■  '''iii'ik  l.y   i'n.f.   i-.ndslty.  that  since 

■'•■/•■;•:  loin   in.inry.  >.iid  jrot   much   disCoinl"ort.  -this   lor.-.-  ..ccnne.l   |.ef..i-e  car   M    <  the  car  sunck)    liad   moved 

..   /;';!'n.Vl'r''vi(ledjCo;iclt.  c<,nstriictf<.n    reaches   that    statue    in    uiiich    liu  "'"'    "]'}''   ^''^    (Iama;;eMMlie   eiu!    ..f    tlu-   car    u..nld    he   just   as 

V  .■-^*-     mardath.lJ  .{»l%siyed   of   liK-  train    is    n...    .nt.iuh.l    uiih    the    d«  -  r'"''^  ''  ""'>    ""^    *  ■"■  ^^''^^'  ^t-""l'"-.  as  if  a  do/eii  uere  hackin.ic 

•.VV:--:    ■-.^trHcti..n  <^f  tlie  1..M!y   of   tin-  .-oach   aiui    is   hr-.n-hi  p.   res.    uitl.  ''    "''■    l"""^''>*''    •''^''^-    ^\as   at    le:isi    ,,iu-    in.  h    slack    hetueeii    the 

■-'..  ^V:  ."the  interior  tVtlin-^s  ,.raclicall>    intact,  then   interest  renters  on  the  '";;  •""'/^•'""•I  'ars  of  the  staii.liiiL:  ..lus." 

'    .^■.';.r   t-ffiyt  oi;\nch  retar.lali..n  ..11  the  phvsiea!  c..n.h  ''"^*'    '"'"**>    "'    impa.t    s||..un    in    th.  s,.    i.s..    \x,re    c.  rtaiilly 

o  ■;■.■•■".• '■ge^>.     iMtrini:  Ihe  past,  ye-.it.  ail  example  uas  p,es,ni..l  i,,   uhich  ■-'•■"•  ""'  '''*'''  •'''''''■'    '"'  ^;"'^'"-;  'lestriictneiuss  uill  he  recoJT- 

V     ;"^":-;Vfhe.  retar.laTioii  reaclu-.l  a.  very  lii-.:h  limit.     'I'he   si^l  car  which  "'.'''"'      '"  ''''"  ''-'"  "'   ''"■-*■  "-'"■  '''^"  '''*'  •""'  'l>iral.iht>   of  cars 

■.■"■-.:■:-  sustained   this  sudden   arrest  of  spee.l  pas,e.|   tliron-.-h    it    uilhotit  '^ '"  '"    '"•"*■''•'">    atf.cte.I  Ia    tlu-  sii,-,s.-s  t..   uhich  iluy  arc  ex- 

;■■;.-■..  ■material    itijnrx.      l-n.m    a    speed    of    rh   miles    .-,n    hour,    the    car  ''"'"'   '"   -^^'"■'''"-   -^rxi.e.   uhich    \irtiially  c.nsi^t.s  of  a  Micces- 

-',  Z-  ^:'v<^njer^t<.'re>t  i>»  :al,oi|t  three  :c\ir>^                            u.r,    m.  cases  of  ^'""  "'    ^'""l^-  '■>    ""M'-'cl  ..f  varying  d.^iees  of  sfverily.  •;  •-V•..^:• 

jKTsoiral   injnr\r«t>orted.   uhiclr  seemed   t..  ha\e   l-nn   inlhunci.i  '.'.^  ".   •,.;.  ;;.            ,.,„■..         .'  "v-.f-- ..-'.-.  ■- 

.    i>\    reas..n    of    this    -ii.hlen    arrest    .,f    sped.      l-'xamj-Ies    ,,f    hi-.jh  ii.\l<i.M>>    .-h    W.MlJi.     The    dcsii.:nati..n    "h.-frd"    is    a    general; 

■..'•.  :|fates    of    retardatii.iii.    alT'.r.liii.i;    pi>portnnity    for   acpiirin-J    siuji  term.   iia\inu    sprcitic    im.iiiiiiL:    accordiiiL:    t.>    llie    iiariictilar    i.so 

*•■.:••■•    '<1at|»,'.are   not.^i4nit-rons.  .hut"  tJiK  eust-  iitrnisiu-.!   ,mi    insiJnee'in  in.ule  of  tlu    uaier.     l-'or  th.it   reason  h;irdius,  is  generally  stated 

-*..'.■-"'    which  the  \iev\s  t.-\'|ire»ed  h\    .Mr.    Ih-ouii   u.r.    coidirmeil.    ■..■•-•  'n    tle^ireis.    and    the    allouahle    .le-^ree     f.>r    am     vi\eii     use    i^ 

'\';'"/>-.'      Injury  ha-^  heeu  recei\ed  h\    ste«  1  lars  in   uhich  local  cnishiiiu  sp,-vi-Kd.     .Xccor.lin^   ...  (lark's   standar.I.   ;i   deiiree  ..f   har.lness 

-  r  ■.-  -,.' ■  **'■  ""*-■■  '■■'"'   ^^''"  endiiri.l   with. .lit    injiir\    to   the   o|»p.iviti-   md   of  cor-i-ts  of  .he  preseiic-  ..f  ..ne  i:rain  ..f  caicinm  carl.oitatt-.  ..r  its 

■-.=.---■■.  ■tlie: -car^..  ;*••''■•'•■'   plate>  «r  tither  nuaiis  ai!..pti-d   to  L:i\.-   sluariiiL:  e.|iii\  aleiit  ..f  aii..tlu-r  .alcinm  or  maL:iUsiiiin   salt.  |.er  ■■imperiar' 

■•-  ^z:  vl:re>is|anci?  Jiliove  tlu-   llo..r   liiu.  aiiii-i-limheis   and   r..of   sn-in-tli.  •-:all..n    «.f    7(t.iMKI    -..iraiiis   .,f    uater.      'llu-    American    stamlard    r* 

•  With   a<K'.|nat'e   sicnritx    oi    tin-   -lats   to   tin-   lloorin-j.   make   jiro-  ..tie  jirain  per  Iniii-d  ."stat.s  .ualh.n  ..f  .sS,J.sl  .grains  of  uater.  aii<.l 

Aisioii  lor  continvviuies   ulii.li  mi.ulii  he  expected  to  arise  at  a  for  hoiler  iisr  uater  is  cnsidere.l  iiar.l  if  it  contains  more  than 

-      ,  ..deraihnelit   t»r   i-onisit.n.      I'asMii^ers    in    a    sittin;:    posture,    uith  .^  Liraiiis  of  the  salts  tu  a  gallon.     J'-ourr.  .      \^ 


>f  Canadian  Northern  Passenger  Cars   ;'• 

/'^)^'^•^i,y'■\■■::■./[i■?::/'■■:':^^^       Have   Steel    Lnderframe   and    Body    Frame  ,_y.,^,':-\;--~..'-^--' 

:f  ;  'iV  Wood  Finish;  For  Transcontinental  Service  ^;      •    '  ■  ?       'i      ^ 

'lilt.-  (  aiiadiaii  Xnrllurn  dnriiiu  tlu'  jia-t  l\\\   inontli-  lia-  i)la(.i(!  i.f  tlic  i<inii>nunt   i>  a«.   I<ilUn\>:  i>i.>-lal  iar>-.   137.4(Ht  II. . ;  liauiiii^c 

a   lot   of    7S  1UU    i.:i.~vn)'-;ci-   rars    in    traii-f..ntiiu  iital    -ir\  ici-.   the  oar-.    IJl.tKXI    11..;    (la\     Ouuvlies,    14(Mt<H»    11..;    l."<-Mrtion    o.lonist 

ii|iiii'iiuin    liiiiiL;  (Ii\i<Kil   iiil(.  tin-   r<illu\\in.«   cla^-i- ;    Id  coac'ie-.  slvi-ptrs.   147.U.K)  Ih. ;   14— ^itioii   louri-t   >Ki]»it>.  :153.<NKt   II..;    12- 

\?  liaL:L:a'-;t--  t,ar-.  Uw  ]»(.-<tal  iar>.   •mmii   fliniiiu   car-.   11    -taiulanl  st-clioil  ,<ljra\\in.t:    nioin    >Ufp«.-r».    l.^-ttJlM*   jj*. ;    qlt>c-r\;UUHi-liuttcl- 


Cnnadinn     Northern     Gtnndnrd  12 — Sect. on     Stnteiooni     Sleeper                                                         ,    . 

slriin  r-.   niiu-   i«iiiii.arttiKiil    ami    (.i.>.rr\  ati(>n-0(>iiiii;irtimiit    -Kt-]!-  cmiiiarltiuiit    sK-t-piT.    15r.(KNI   Hj..    ami    tlu-   X-rsi*ction    «4att--r«M*m. 

ci>.  ^t\rii  tuni^t  vKtjur^  and  <.i'..;l:t  ridoiiivt  rar-.      Tlu   lar^  w  iiv  rlrawini:   room    >-K'tiKr>.  1.^3.<^KI  dl'.     Tin-  c<iaclK*>  liavc  a"  seating 

Kiiilt   li_\    tin-  ( "anailiaii   l  ar  iS.-    I"iiniidr\    ("uniiiaiix    al    il^    .\ndii  r-t.  capacilv   ol  S4    for  tin    -n<.nd-rla«--  and   "."^   lor  tlif  firvt-fla-s  ajul 


ladies' 

^     tcualoi^  <?  tdfcheri 

■    Laditi      I  Corner, 

i  Saloon    J  i/hihiuom 


—*•<—.—  -^.-. 
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Floor    Plan    of    14 — Section    Tourist    Sleeper— Cnnadian    Northern 


Smoking       Room 


N'     S..   and   TiMTot    (Montnali    \\orl<->.   tlu'    N'atioiial    Stirl    <"ar  tlu-   <»l>Sfrvali<in    room    of   tlic   o1>>i'r\ation    »l.t'c|Hr^    will    >cat    25 

Companv.    llamiltoii.   t  )iU.,   tin-  ("roNM.ii   ("ar   ("om]>aii\.   ("ol.onrt;,  |HTs«ms. 

(  hit.,  and  tlu-  rri>«toii  <  ar  vV  ( Oiuli  (  omiian\.  l'ri>ton.  (  )nt.  .  TIk-    «.rUTtion    of    tlu    loinp-.^nc-    i>pc   of   o>ii~tnu-tion    is   due 

\!I  '.i   tin-  rla-^i-  are  of  a  similar  t>pi-  of  i-oii-inktioii.  lia\in«,  fWrlly  to  climatic   cotKlition^   and   partl>    to   tlu    pu-\ailiiiu    »l)op 


C.in.idian     Nor  the' n     Post  il     Cir 

sU'cf  tnidcrfranii'-i  and  l'od\    fratm-^  uitii   wood   iiutrior  and  i\-  loiHliiioii*   and   c(|nii»intni.    uliicii   air    favoral>U-   to   tlu-   maint« - 

tirior  t^ini^li.     'jlu'  car>  arc  all    72   ft.   (>  in.   Ioiil:   o\ir  the  l.odv  nance  of  car-  of  tlii*  coii-trnctioii.     Tlic  winiir  cotidiiion-  under 

end    ir;iiiu-N.  li;i\r  a   wirltli   o\ii    the  -heatliiii;:   of    !<•   ft.,  and  ar«  wliirh    flu-    Canadian     XortlK-ni    <.ptrat»--    art-    i-iH-ciaM\     -i\ir<-. 

all  ]>rovidrd  with  -.jx-uIk-,]  ^ticl   franu-  tnuk^.     'i"!u    li^jhi    \\iiL:lii  l\tninil\     low    tem]>cratiJrfS    acconi]iani<  d    1>\     lii-li     w  m<K    are 
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often  encountered  on  parts  of  the  line,  making  a  constriictio*.'.  The  skylight  does  not  project  more  than  3  in.  above  the  roof  of 

possessing  the  highest  heat  insulating  properties  very  desirable.  the  car  at  its  highest  point. 

This  consideration  makes  desirable  the  use  of  wood  for  interior  The  following  is  a  description  of  the  details  of  construction 

and  exterior  fini.sh.  of  the  dining  cars.     These  cars  include  some  features  not  com- 
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1 . ^^..^ . i 

Steel    Underframe;    Canadian    Northern    Dining    Cars 


A  feature  of  especial  interest  in  the  postal  cars  is  a  skylight 
which  is  placed  in  the  roof  of  the  upper  deck.  This  considerably 
improves  the  lighting  of  the  interior  under  daylight  conditions. 
An  opening  2  ft.  9  in.  wide  by  1  ft.  long  is  provided  in  tlie  roof 
of  the  car.  This  is  fitted  with  a  light  metal  casing  and  is  closed 
with  two  |)ane1s  of  >^-in.  rough-wired  glass.    The  glass  rests  in  a 


mon  to  all  of  the  other  classes,  but  so  far  as  uniformity  is  pos- 
sible all  classes  are  similar. 

UNDERFRAME 

The  principal  longitudinal  members  of  the  underframe  are  two 
15-in.,  33-lb.  rolled  steel  channels,  11  ft.  10'/2  in.  long.  Continuous 
top  and  bottom  cover  plates,  23  in.  wide  by  11  ft.  \y%  in.  in 
length  and  68  ft.  4  in.  in  length,  respectively,  are  riveted  to  the 
flanges  of  the  center  sills.  The  top  plate  has  a  thickness  of 
Yx  in.  and  the  bottom  plate  a  thickness  of  5/16  in.  An  additional 
top  cover  plate  J4  '"•  thick  by  23  in.  wide  is  apphed  for  a  dis- 


Interior   of   Canadian    Northern    Postal    Cars 


End   View  of  the   Dining  Car   Frame 


2j/2-in.  by  3-in.  wood  support  on  the  longitudinal  center  line  ot  the 
roof,  and  slopes  each  way  from  this  line.  Rubber  packing  J^-in. 
thick  is  used  all  around  to  insure  weatherproof  joints.  A  hori- 
zontal curtain,  the  roller  of  which  is  placed  near  one  side  of  the 
opening,  is  operated  by  a  cord  lianging   from   the  opposite   side. 


tance  of  12  ft.  6  in.  each  way  from  the  transverse  center  line 
of  the  car.  The  draft  lugs  are  riveted  directly  to  the  center 
sill,  a  Miner  gear  with  a  capacity  of  150,000  lb.  and  a  movement 
of  ly^  in.  being  applied.  The  draft  gear  works  in  unison  with 
the  Standard  Coupler  Company's  platform  attachment,  having  a 
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capacity  of  42,000  lb.     In  addition  to  the  capacity  of  the  spring       top  and  bottom  cover  plates.    The  top  cover  plate  has  a  thickness 

buffer  and  draft  gear  the  center  sill  construction  is  designed  to        of    ^   in.   and  the  bottom   a   thickness   of    %   in.     The   bolster 

resist  a  buffing  shock  of  400,000  lb.  with  a  factor  of  safety  of      diaphragms  are  spaced  9  in.  back  to  back  and  have  flanges  3  in. 
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4J^.  The  original  cross  sectional  and  flange  area  of  the  center  wide.  The  cover  plates  are  24  in.  wide  across  the  center  sills, 
sills  has  been  restored  by  the  use  of  reinforcing  members  wher-  tapering  to  a  width  of  15  in.  at  the  ends  and  riveted  directly  to 
ever  it  was  necessar>'  to  cut  the  sills  to  allow  piping  to  pass  the  side  girder  construction.  A  steel  filler  casting  is  placed  be- 
through,  tween  the  center  sills  where  it  forms  a  solid  bearing  for  the  body 
Tlie  end   sills   are   J^-in.   pressed   steel    diaphragms   extending  center  plate.     The  center  silh  and  side  construction  are  further 


s'ce.su,. 


Details    of    the    Hood    Construction;    Canadian    Northern    Dining    Ca:s 


between  the  side  and  center  sills.     To  the  top  flanges  of  these  tied  together  by  four  crossties.     These  are  made  up  of  single 

diapliragms  is  riveted  a  >^-in.  plate,   12  in.  wide,  which  extends  ^-in.  pressed  steel  diaphragms  and  fillers  to  the  top  and  bottom 

across  the  imderframe  and  forms  part  of  the  end  sill.  flanges  of  wltkh  are  riveted  cover  plates  7  in.  wide.    The  latter 

The  bolster  is  built  up  of  -^jin.  pressed  steel  diaphragms  and  extend  continuously  from  side  sill  to  side  sill,  the  thickness  of 
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..    .VcH.  '«»,  Xo..?  .. 


oi'tiii   «.nciiimu-r».''.l  liu  jiart*   <>t    tbe.  line,   iii.ikinc!   a   c<>n>triKfio:i,  Tiic  skvli^lit  <loi«i  not  i>r<>jtii  more  ili:m  ^  in    ;iI"i\o  the  root  of. 

t»osM>sin«  the  Ij^u^a-st  licat   hisiilatniy   i)ro|)r»-fica   \cr.    doiralilf.  tlic  c.ir  at  its  Iiigliest  point. 

Tlii-i  coiiNidi-rylion  nial:<  -    '      ralilc.  tlie  use  pi  wood  tor  interior  TIk-   y>lto\\inLr  i>  a  iksciiption  of  tiie  <lctails  of  construction 

;tn<l  cxtL-rjor  *'.*.Vir:lr,  «>i"  tin    dinini.;  rar-;.     Tlic<c  cars  imltide  some   1  vat iiros  not  (.nin- 
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Steel    Underframe;    Canadian    Northern    Dining    Cars 


A    Kirtiirt'  ♦>■»    f>t»Wial   iii1i'rv>t   iu.  the  i»o*1ai    t.ir^   i>   a    skylight       niuii  to  all  of  the  ottur  ela>-i-«,   Inil  ^k    lar  a-   iiiti  r<>r!iiity   i<   ]>os- 


whitli  r>  iiiaced  in  ihf'fiwil  <il'  tlic  tijtpir  <lr(k.  riii<  ro!i>itlcra1ily 
!ni|>ro\r^  tlu-  hv;htiiii:<il  iIk*  ititvr'or  iiii<ltr  ilavliyht  i^nditions. 
All  (4HniiM4  J  ft.  '>  ill.  wide  Iiv  i  ft.  hmu  i^  iimxiiUd  in  the  roof 
■>f  the  cW.'Thiif'iii;  fitted  *itTj  a  Ii.L:lit  iiut.d  ca-in-  and  is  closed 
.itii  iu<i  |iaiuN  of  >K-in.  rotivh-wiretl  ..las^.     Tin-  Lilavs  rests  in  a 
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>ilile  all   classes  are   similar.  ..'..-v';.'"    >      •      ■■.  "  ''. 

i;\|)KRKK.\MI  ;    '•  •;     '•\:.'l     r  .    V  V- 

'jiie  priiuiital  I'lnuitndinal  nienihers  of  the  iinderfranie  are  l\\6 
l.T-in.,  33-Ili.  rolK-d  stiel  channels,  77  ft.  W  .■  in.  lonu.  Continuoiis 
lop  and  liottom  co\tr  plates.  23  in.  wide  hy  77  ft.  Ay^  in.  in 
lim;th  and  US  ft.  4  in.  in  lenutli.  respectively,  are  riveted  to  tlie- 
tlaiiiies  of  tlie  ctiiler  silK.  'I'Ih-  to])  plate  lias  a  thickness  of 
'  ;  in.  and  tlie  Imttoin  plali-  a  tiiickness  of  .^16  in.  An  additional 
'Mp  r(.\er  plaif  ':   in.  thick  hy  2i  in.  wide  is  ajtplicd  lor  a,  dis- 


End    View   of   the    Dining   Cnr   Frame 


^ji^in;  l»y  3^Hv/AV^»<>»r>Wpi»<!ri  on  the  loni,dtiidi  tanee  of  13'  ft.  6  in.   each   way    fn.tu    the   transverse   center   line  ^ 

roof,  and  sl<>i'*'<*'ach  uay  from  this  line.     UiiMar  packin-j   's-in.  "f   the   car.     The   draft    Ini:>   are    riveted   directly    to   the   center - 

thick  is  vised  all  ar..inut.'to  in>iire   weatherinoof  joints.      \   hori-  sill,  a  .Miner  i;ear  witii  a  cai>acit>    ..f   l.sd.lMK)  Ih.  aiul  a  ino\ement.  . 

/ontal  curtain,  the  rulhr  nfwhich  is  placed  iuar  one  side  of  the  of  2\  in.  heinu  applied.     The  draft  uear  works  in  unison   with, 

opt  tiiny.  i*  operated   h>  'I   't;iti;:in'j    front   the  oiiposit<>   side.  the   Standartl  ('.-npler  <oini)an>'s  platform   attat-hm<!!t.  h:(\int;_a-;  ' 
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qiacity  oi  42,(M»0  1I>.     In  addition  to  tin-  oap.uity  of  tlu'  -i.riiiu         to],  and  liottom  cover  plate?.    The  top  cover  plate  lias  a  tJjickiie«* 
utifr  and  «lral't  j^ear  the  iLiitL-r  sill  con-tnnti<»n   i^  <k-^ii:nod  to         of    •%    in.   and  the   h'-ttom    a   thic]<ne>s    of    7«    '"•      The    lioJ<tef 


sist  a  huUinjr  shock  of  4<H).0(X)  Ih.  with  a   factor  oi  safety  of,  .diapUrasm?. arc  .<p^^  hack  to  hack  aud  hav^  flaiij;ys  J.  hu: 


_.W7^_:^^4^ 


3il 


t 


':'£^.- 


*    *  .  •     •  -a*    - 


"^ :.'  ■';■■•'■'-- 

•  >.  •  ■ 


V.    The  oriirinal  cro<s  sectional  and  ftanirc  area  of  fHc  center  wide.    Tltc  cover  platen  are  :?4  in.  wide  aorcs  tlic  ceiittT  >iflsj  • 

lis  has  heen  restored  hy  the  use  (^<\   reinforcin:,'  nienilnrs  wlur-  t.ai>erin;:  to  a  width  of  I.^  in,  at  the  end-  and  rixeted  directly  tor   '"■ 

ler  it  ,\\»is  necessary-   to    cut    llio    sill<    to    allow    ]>iiiinL;    to    jiass  the  side  .uinKr  coii-ti  lu  lion.     .A  -licl   filler  ca>-tin'.ii>  placed  he*  V 

tronirh.             ,   ^          .              .•        .    .     ■                                       _  tween  the  eentir  sillM  where  it  lonns  a  -olid  hearin;;  for  the  iM-Mly:: 

Tlir  end   sills   are    's-in.   pre— nl    <teel    fnajihramns    cNtendhii;  .  /eenivr  plate.     The  ceiUer  silN  and  -idc  coitstruciion  are  .Jurthef/ 
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'ctWK'en  ihe  sinle  and  mitir   -ill-.     To  tlic  to],   ihm.ijes  of  tliese  tic<K  tnvrether  Tiv   fotir  crossties.     The-e  are  made   \\\*  <if   sin;;lie 

liriphraiinis  is  riviti-d  a    -s-in.   jilatr.   \1  in.  widi.  which   i\tcn<ls  -in    int --cd  steil  diaphragms  an<l  filhrs  !•.  the  top  and  I«*ttoih 

icros-  the  tniderfranie  ami   form-  ]iart  of  the  iiid  sill.             •-  ' ■■  ■.  {kn\\i<>  of  which  arc  riveted  cover  plates  7  in.  wide.     The  latter 

'Vhv  h(4ster  is  hiiilt  up  i-f  's-in.  pressed  stcd  (liaitlirairrns  anft  esten«tconttniioli-ly  from, side  sill  to  <'u\v  -ill.  tin-  thickness  «it 
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the  top  plates  heinj:  •?»  in.  and  the  bottom  plates  7/16  in.  It  has 
been  found  from  experience  in  service  that  with  this  construc- 
tion it  is  possible  to  support  the  center  sill  structure  from  the 
side  sill  girders  so  as  to  maintain  the  initial  camber  of  •)4-in.  at 
the  center  of  the  car,  the  trucks  being  56  ft.  6  in.  apart  between 
centers. 

Pressed  steel  channels  3/16  in.  thick  secured  at  the  ends  to 

_ees l-TpZ- 


A  Cross-Section  of  the   Dining   Cars 

the  center  and  side  sills,  serve  as  additional  transverse  floor 
supports.  Intermediate  longitudinal  floor  supports  of  3-in..  6.7- 
Ib.  Z-bar  sections  are  placed  between  the  center  sills  and  side 
girder  construction. 

Each  comer  of  the  imderframe  is  braced  diagonally  from  the 
corner  to  the  intersection  of  the  bolster  and  center  sill  by  a  6-in.. 
10.5-lb.  channel,  placed  with  the  flanges  down.  The  platform 
end  sill  is  an  8-in.,  34-lb.  H-beam,  carefully  fitted  and  attached 
to  the  end  of  the  center  sills  by  means  of  two  6-in.  by  3-in. 


by  ^8-in.  angle  corner  plates  at  each  sill.  The  vestibule  bumpers 
are  U-sections  pressed  from  Vx-'va..  plate.  They  are  secured  to 
the  backs  of  the  9-in.  28.6-lb.  ship  channel  vestibule  end  posts, 
the  lower  ends  of  which  form  a  part  of  the  platform  construc- 
tion. The  ends  of  the  H-beam  end  sill  are  framed  between  the 
flanges  of  the  ship  channels,  angle  corner  plates  connecting  the 
webs  of  the  H-beam  and  the  channels. 

BODY    CONSTRLCTION 

The  steel  side  frame  is  of  girder  construction  with  a  bottom 
girder  plate  of  3/16-in.  material  extending  to  a  height  of  36^:+  in. 
The  letterboard  plate  is  I'^-'vn..  thick  and  has  a  width  of  11  in. 
The  side  frame  has  a  total  height  of  7  ft.  8  3/16  in.,  the  two 
girder  plates  being  tied  together  by  the  2-in.  by  2-in.  by  3/16-in. 
angle  side  posts.  Angles  of  the  same  section  are  used  between 
the  posts  as  vertical  stifTeners  on  the  lower  plate.  The  lower 
edge  of  this  plate  is  riveted  to  the  web  of  a  4-in.  10.3-lb.  Z-bar 
side  sill  and  at  points  3  11/16  in.  and  15  11/16  in.  from  the  top  of 
the  side  sill,  measuring  from  flange  to  flange,  are  longitudinal 
angles  of  3-in.  by  2j^j-in.  by  J^^-in.  and  2' j-in.  by  3]/2-in.  by  J4"i"- 
section,  respectively.  The  flange  of  the  lower  angle  serves  as  a 
floor  support,  while  that  of  the  upper  or  truss  plank  angle  ex- 
tends out  into  the  interior  of  the  car  at  a  point  just  over  the 
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steam  heat  pipes.  The  top  of  the  girder  plate  at  the  belt  rail 
is  stiffened  by  a  4-in.  by  m-in.  by  7/16-in.  dropi)er  bar,  riveted 
on   the   inside. 

To  the  top  of  the  letterboard  plate  is  secured  the  3^-in.  by 
3'/^-in.  by  Kt-in.  angle  side  plate  which  extends  throughout  the 
lengtli  of  the  car,  including  the  vestibules.  The  lower  edge  of  the 
letterboard  plate  is  stiffened  with  a  rectangular  bar  of  2-in.  by 
.\s-in.  section,  riveted  on  the  inside. 

The  body  framing  of  all  the  passenger-carrving  cars  closely 
follows  the  arrangement  of  the  dining  cars,  the  variations  being 
largely  due  to  the  diff^erence  in  window  arrangement.  The  ar- 
rangement of  the  postal  and  baggage  cars  differs  considerably 
from  this  construction,  however,  in  that  the  absence  of  side 
windows  makes  possible  the  use  of  diagonal  braces  between  the 
side  posts.  This  arrangement  is  illustrated  by  the  photograph 
of  the  baggage  car  frames,  which  also  shows  the  wood  mem- 
bers to  which  the  interior  and  exterior  finish  is  secured,  super- 
imposed upon  the  steel  frame. 
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The  end  frame  at  the  kitchen  end  of  the  dining  cars  is  made 
up  of  a  4-in.  by  13.8-lb.  Z-bar  corner  post  on  the  passageway 
side,  an  end  door  post  of  4-in.  8.2-lb.  Z-bar  section  on  the  out- 
side and  4-in.  7.25-lb.  channel  section  at  the  partition  side.  The 
latter  post  is  located  practically  on  the  longitudinal  center  line 
of  the  car.  A  channel  post  of  the  same  section  is  placed  at  the 
corner  of  the  kitchen  refrigerator,  which  occupies  one  side  of  the 


Details    of   the    Postal    Car   Skylight 

vestibule.     The  body  corner  post  on  the  refrigerator  side  of  the 
car  is  replaced  by  an  8-in.   13.75-U).  channel  placed  with  the  back 

parallel  to  the  side  of  the  car  and  the  flanges  out. 

At  the  other  end  of  the  car  the  framing  is  symmetrical  owing 


Light  steel  paneling  entirely  protects  the  upper  deck  against  fire. 

FINISH 

Superimposed  upon  the  steel  framework  is  a  practically  com- 
plete wood  frame  carefully  fitted  together  and  bolted  to  the  steel 
members.  To  this  the  interior  and  exterior  finish  of  the  car  are 
applied  in  accordance  with  wood  car  practice.  The  result  is  a 
type  of  construction  which  has  proved  in  service  to  retain  the 
good  qualities  of  a  wood  car  without  the  slightest  tendency 
toward  squeaking.  The  latter  result  is  largely  contributed  to  by 
the  ample  use  of  quilted  cotton  for  all  contacts  between  the 
framing  and  finish. 

The  floor  is  of  Xo.  22  Chanarch  sectional  steel  flooring,  which 
is  laid  directly  upon  the  steel  floor  supporting  angles  and  Z-bars. 
This  is  covered  with  a  composition  flooring  made  up  of  Magne- 
site.  sawdust  and  magnesium  chloride,  which  is  laid  to  a  thick- 
ness of  ^  in.  To  facilitate  the  proper  cleaning  of  the  floor  and 
to  prevent  water  from  reaching  the  steel  framework,  this  ma- 
terial is  extended  up  around  the  sides  and  ends  of  the  car  to  a 
height  of  1  in.  In  the  dining  car  it  was  considered  advisable  to 
cover  this  material  with  a  supplementary  floor  of  cork  J^-in. 
thick  in  order  that  the  carpets  might  be  removed  during  the 
summer  months.  Below  the  floor  are  two  dead  air  spaces,  the 
nailing  strips  for  the  insulating  walls  being  bolted  to  the  steel 
frame  members.  The  lower  wall  is  made  up  of  a  layer  of  13/16- 
in.  tongue  and  grooved  material,  upon  which  is  placed  one  layer 
of  heavj-  waterproof  tar  paper  and  a  layer  of  3-ply  Salamander. 
The  intermediate  wall  is  similar  to  the  lower  one  except  that 
the  layer  of  tar  paper  is  omitted.  A  single  layer  of  3-ply  Sala- 
mander is  placed  over  the  center  sill,  crossties  and  bolsters. 

The  deck  is  closed  in  tightly  and  glazed  on  account  of  the  diffi- 
culty of  keeping  rain  out  where  the  deck  sashes  are  not  securely 
screwed  in  place.  Special  care  is  necessary  to  secure  weather- 
tight  joints,  because  the  prevailing  winds  arc  north  and  south 
over  a  greater  part  of  the  transcontinental  route.  The  roof  is 
surfaced  with  Xo.  6  canvas,  laid  in  white  lead  and  oil. 

The  cars  are  equipped  with  5-in.  by  9-in.  6-wheel  trucks  of 
all-steel  construction.  The  car  body  and  the  trucks  are  securely 
locked  together  by  tiie  use  of  the  Coleman  center  pin  in  con- 
nection   with    a    Wood    roller    center    plate.      Wood    roller    side 
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to  the  location  of  the  end  door  on  the  center  line.  Here  the 
corner  posts  are  4-in.  13.8-lb.  Z-bars,  and  the  intermediate  posts 
are  of  the  same  section.  The  door  posts  are  4-in.  8.2-11).  Z-bars. 
All  end  posts  are  riveted  to  the  outer  face  of  the  end  sill,  the 
whole  construction   forming  an  into-tclescoping  partition. 

The  hood  construction  is  such  as  to  form  practically  a  hori- 
zontal girder  by  which  any  load  against  the  upper  part  of  the 
vestibule  end  posts  is  distributed  to  the  side  frames  of  the  car. 


bearings   are   also  used. 

In  common  with  all  railroads  operating  in  northern  climates, 
it  is  the  practice  of  the  Canadian  Xorthern  to  use  a  comliination 
heating  system.  The  cars  are  equipped  with  the  Gold  Car  Heating 
&  Lighting  Company's  2-in.  by  1-in.  duplex  coil  system  of  hot 
water  circulation,  it  being  possil)le  to  have  lx)th  fire  and  steam  in 
the  heater  at  the  same  time. 

The  problem  of  keeping  heater  drips  and  basin  and  sink  drains 
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tlic-  top  )ilat«.'»  I'linu:  v  in.  ami  lln-  Ixittuiii  plaits  7  !<•  in.  h  Iia< 
Inn  foiuul  I'roin  ixixrinut-  in  *rr\  iit.-  tliat  uilli  tlii*  ia>nstnir- 
lion  it  i^  ]i<iN-.il,]i  to  ^niipurt  llir  iiiitir  -\\\  ^tnutiinv  i  roni  ilu- 
>i«U  -ill  uir<Ur>  >o  ;i.-<  t'> maintain  tin  initial  <aml>tr  <>l  '(-in.  at 
tlu  nnfir  ol'  tlu-  car.  tfK-  tiiuk>  l-rini:  ^(i  it.  6  in,  apart  lutwri-n 
cvntcr-.  ■    /'  .•" 
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tlivmitvi"  aii<l  -i<lf  sill-,  si  rvc  a-  a<l<liti<>nal  trun>vir>v.'  tl"<>r 
snppitrt-.  Intifnu«lr:itc  |«'tf..;itn(linal  lli'or  -npimrt-  m"  v^-in..  (i.7- 
11>.  /-liar  M-iti^Mi-  art.-  plartd  lutuini  tlu-  r»ntrr  -ill-  anil  -i<li- 
i^inli-r  foii>triivti.f>».  •.•.:.■'     -      -:■•'• 

'."'■,  |-I.hIi  corner  tJ)  ft  hv  niKUrfranu-  i-  l-rait-il  <lia-.^onalIy  frfmi  tlu- 
i-i«riu-r  to  tl'.c  inttr.<«.-iti«>ti  "f  tlic  Ixil-tir  ami  i-mtiT  -ill  I'V  a  <i-in.. 
fO..^-lli.  oliannol.  p1;u:k1  witli  tin-  tlan'-;i-  fli^un.  Tlu-  platrnrin 
mil  -il.lvi-  an  S-i.n.,  34-11'.  ll-l'rani.  rari  full\  t"ittr<I  ami  altailud 
to   tlir  vnti  .«»i   tliC   fcntcr    -ill-    \'\    inian-    oi'    twn   d-in.    l.\    .^-iii. 


|iy  \s-in.  aiiuli  lonur  plat«-  at  raili  -ill.  Tlu-  \c-tilaiK-  lanninr- 
ari'  I  --i-ction-  |>rr--r(l  ir>>in  '.-in.  plat*,-.  TIk'n  .'irt-  Mcund  t' 
tilt.-  liack-  of  till-  ''-in.  JS.(>-Ili.  -Iiip  rliainu-1  M-stilnili-  » nd  po-t-. 
tin-  I'lwtT  end-  ot"  uliiili  form  a  part  of  tlu-  platl'Mmi  ron-triu-- 
tiiin.  Tlu-  i-nd-  '"i"  tlu-  H-I>i:ini  nul  -ill  art-  framed  Keiwnn  thi 
tlaiiLit-  111"  tlu-  -hip  cliaiHul-.  an'-:U'  crmr  plait.--  cdiiiuitinii  tin 
wtl'-  of  tlu-    li-l'iam  and  tlu-  chaniK-ls,  •  .-    ■   .         .•.•..-    -    ■     .    ■ 

,"    ■  -."'...•    "  .,•  I'.on'v    toNsiKit  iiov     ■-;.\'^'\"„  "  '   :%..-.'v.'"' 

Tlu-  -till  -idf  frami-  i-  oi  i^irdtr  foii-iruiiion  witli  a  l-oitoni^ 
•.^irdt-r  plate  of  3,  I(>-in.  material  extending:  to  a  lu-l.t-lit  ol  3(»'4  ill. 
Tile  letterli(>;ird  plate  i-  ■  i-iii.  tliiik  and  Iia-  a  v\i<ltli  of  11  in. 
The  <ide  frame  ha-  a  total  height  of  7  ft.  S  3  1()  in.,  the  twx) 
i:irder  plate-  hein-.:  tietl  lo-ether  h\  the  J-in.  \<\  l-\\\.  h\  3  l<i-iit. 
aiiLile  -ide  po-t-.  Aniile-  of  the  -ante  -eetion  are  n-ed  hetwecn 
the  po^t-  a-  \ertiial  -tit'fem-r-  on  the  lower  plati-.  The  lower- 
edi.;t-  (if  thi-  )ilate  i-  livett-d  to  tlu-  wil.  of  a  4-in.  l0.3-lh.  /-har, 
>i<le  -ill  and  at  poiiil-  3  11  li'  in.  and  1.^  11  Id  in.  from  the  top  of- 
till'  -idt  -ill,  niea-nrinu  from  tl;iiu:i-  to  tlaiiLii-.  are  !• 'ni^itndina! . 
aiiLile-  of  3-in.  I>\  J  j-in.  \>\  '4-in.  and  J  .-in.  hy  3;  .-in.  I'\  /4-in. 
-eition.  re-pi-eti\il> .  Tlu-  llanL;e  of  tlu  lower  anvzle  -er\cs  a.s  a 
rtoiir  -njiiiorl.  wliiU-  that  k^a  the  tiiii>er  or  trn--  plank  an l;1c  ex- 
tend- oiit    into   the   interior  of   tlio  caP/.i'l   a   point   jn-t   o\ir  tlic- 
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.-team  luat  piiu-.  Tin  to],  of  ilie  -.^irdt-r  i>Iaie  a(  llu-  htlt  rai' 
i-  -titttiud  hy  !i  4-iii.  1»\.  1  ;,s.-iu.  I'}  7/ l<i-iii.  dmpper  har.  riveti'- 
ol!    tlu-    in-ide.  :,  "    .-..  ^^.  ■.-..'    ,  .. 

T«)  tin-  t«>p  of  tlu  leittrl.iiard  plate  is'.vcuut-d  the -3^  j-i«l.  Kv 
3  .-in.  h\  -v-in.  .niLjIe  -idt  jilate  w  hieh  e-sttiid-  ihr'OiL'hoiit  ll'< 
len.:.;lh  ol  the  tar.  iiuhiditiL:  llie  \  e-t  ilmie-.  The  lower  etljLje  of  tli' 
letttrhoard  ).latt-  i-  -titVtiud  with  a  reftau.utilar.  har  ol  i-in.  h^ 
v's-iii-  -eitioii,  ruttf'l  on  iht    in-i<Uv   -  ;    ;:    •'.  ^..•- -.■>"-:  •■''.■ '-.•,..;    ••■; 

The  iiod\  iiamiii'.:  ol  all  the  ]i.i--enL;er-i  ;iri-\  iii'.j  f.-ir-  thi-el; 
f  dlow  -  ihe  .irraiu;enu  111  of  the  diniiu.;  i.ii-.  the  \ariation-  hoiiu 
larutl\  due  to  the  ditUreiut  in  wimlow  arratiuiimnt.  'I'lu-  ar 
raniifiiunt  of  tlu-  po-ta!  and  hau:uai:e  ear-  dilTer-  t-on-iderahl> 
from  thi-  t-on^triiitioii.  however,  in  that  the  ah-eiu"v  of-  «i<h 
wimlowv  iii.-dxe-  )io--ihle  tlu  ii-t of  diai^oiial  hraces  hetwi-eii  th> 
-idt-  110-1-.  Thi-  arraii-.jt-mt-nt  i-  illn-trate<l  h\  flu-  plitjto.nrap' 
of  the  hau'-aue  tar  Maine-,  whith  al-o  -li^w^^  the  wooil  mem- 
litr-  to  wliieh  tht-  iiiit  rior  and  tsterior  tnn-h  1-  -efiireil.  -njier 
imjio-td  njioii   tin    -Ittl    Irame.  ..        ..    -  .■ 


Fi  KKi  .\K^,  1V16      ■ 
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TIk-  I'lul  Iranu'  at  tlir  kiuluii  otid  of  tlic  diin'tiu  iar>  i^  niado 
iiji  of  a  4-iii.  by  13.S-lli.  /-liar  lonur  ]m)si  on  the  j>a>sai;cv\ay 
-kIv.  ail  riid  (lo'ir  ii()>t  of  4-iii.  S.2-lli.  /-liar  strtion  on  tlio  ont- 
-i(!c  and  4-in.  7.2?-\\>.  cliamul  sivtinn  at  tlii'  iiartilion  side.  The 
latter  i>o»t  i*  linated  praettrally  on  the  lonv;iHHlinal  center  line 
vi  the  car.  .A  ehaniul  po>t  ol  the  ^anie  <ertion  i>  plaiid  at  the 
V'orner  of  the  kitelien  refrigerator,  whi^li  oecnpie'^  one  ^ide  of  the 


jr^O  Opening 


'■■■■  .     .'"i    t"-i  j."v      I    5.^^^A?r 


J 


set, 


■6  J!C 


ffioi/^  Wired -QtasB 


Details    of    the    Postal    C.Tr    Skylight 

ve-tihule      The  fiody  cortief  l^os't  on  t!ie  reffiiitTator  sitle  of  tfie 

lar  i>  rrplaied  \<\   an  S-in.  13.7.S-lh.  chainiel  placed  with  llj'e  hack 
)>aralKl  t->  llu    -ide  of  llu    ear  and  the  tlanue-  out.  ' 

At  tin-  other  end  of  the  car  thi-   framing:  i-  vxninictrical  owini: 


l.iv;ht   ^teil  paneling  entirely  protects  the  ni>per  deck  av;ain<l  fire. 

'  ;':;...;•;"■  FINISH 

.*^ni>trini]ioW<l  ttpon  the  sit-fd  franivAvork  is  a  practicallv  coni- 
])lete  wood  frame  carefnlly  fitted  together  ami  holted  to  tiie  ~tvxd 
niemher-.  To  tlii^  the  interior  and  e\terii>r  finish  of  tlie  car  arc- 
ajiplied  in  accordance  with  wood  car  iiractice.  Thi  re'^nlt  i*  a 
ly]ie  of  eon-.trtictioii  which  ha-  pro\  i<l  in  «.iTvice  to  retain  tile 
-ood  i|nalities  of  a  wood  car  without  tlie  sliulite^t  tvn«lenc\ 
toward  ^'iiieakinu.  i  he  latter  result  i-  lari:el\  contrihnled  to  I'y 
the  :tin|>]e  n*e  of  (|nilticl  eottoii  lor  all  loiitact-  hiiwctii  the 
framiiiL;   and   fint>li. 

The  floor  i>  of  No.  JJ  <  hanarch  sectional  >t«.x-I  flooriuij,  which 
i>  laicl  direitl>  ujioii  the  steel  tloor  ^npportin;:  an^le<  and  /-hars: 
Thi^  i^  c«»\ered  with  a  conipo^ition  tloorini;  nia<le  np  of  Mai;nc» 
»itv.  •»awdn-t  and  tna-inesinm  chloride,  which  t^  lai<l  to  a  thiek- 
in-^  of  -Vy  in.  To  faiilitate  the  projur  cleaniiiL:  of  tht-  floor  and 
to  prcvint  w.iter  from  reachiii!.;  t!ic  -teel  framtwork.  thi«-  mO!-: 
terial  is  i  \tende<l  iiji  aroinnl  the  >«<le*  and  eJt<l>  of  the  car  t<»  a 
heiiiht  of  1  in.  hi  tlie  diniii:^  car  it  wa*  con-ider«.-<l  ad\i-a1»le  to 
c«>\ir  thi-«  material  with  a  -iipplementar\  ih^or  of  t<irk  '  j-iil. 
thick  in  (.rdir  that  liie  carpet^  miyht  he  reni<ived  dnriny  tlic 
"•nninii  r  moinii-.  Uelow  the  tU>or  are  two  dead  air  -paces,  the 
iiatliir..;  ^tii]!-  for  the  iii-nlatint;  walK  heiiii;  holti<l  to  the  ~teel 
fratm-  nuiiihcr-.  Tin.-  lower  wall  i~  ma(|e  up  u\  ;i  la_\  er  of  .13,16- 
in.  ton.uiK-  and  -.grooved  material,  iipi-n  which  is  plaix'ti<»iK'  layer- 
of  liea\y  walerindof  tar  jiaper  and  a  la\cr  of  3-ply  Salaniaiidcn ' 
The  iiiterini<liate  wall  i-  -imilar  to  ilu  lower  one  t-\cept  that 
tin  la\er  of  tar  jiaper  i<-  omitted.  .\  -ini:le  lawr  of  3-|d\  Sala- 
mander  i-   plaved   o\it  tile  centir    -ill.  cros^tie-  and   holster^. 

Till-  deck  i>  clo-td  ill  tiiilitlx  and  yla/c-d  on  account  of  tlu  <lilh- 
ciilty  oL  keepinu  rain  «>nl  where  the  d<-ck  >a>he>  are  not  -ecnrely 
<crewi-d  in  |dact-.  .""^jtecial  care  i^  m-ee->ar\  to  x-eure  weather- 
tiuiht  joint-..  liee;ni-e  tlu-  prexailiiiL;  wind-  are  n<irth  an«l  -Kuth 
o\er  a  yreatCT  part  <>l  the  traii>C4intinentaI  route.  The  r<K}f  is 
snrfaced  with   No.  <>  can\a-.  laid  in  whili-  lead  .Hiid  <>il.  -/ 

Tite  car-  are  e(|iiipped  with  .^-iii,  hy  '^iii.  O-whitl  tnick<!  of 
.'lU-^teel  con>inution.  The  lar  hody  and  the  trucks  are  securely 
locked  lo-itlier  h\  the  ii-e  of  tin-  <  olenian  center  pin  in  con- 
necti«)n     with    a     Wood     roller    leiiter    plate.       WHod     roller    >ide 


The    Body    Framing    of    the    Bagcjage    Cars 


to   the    Iiuation    of    tin    t  nd    door    on    the    v-enter    line.       Mere    the       hearing:-    are    al-o    u-e<I. 

corner  post-  are  -l-iii.   13.>-11>.  /-har-,  a'ld   the  intermediate  po-ls  In  c<»nnnon    with   all    railroa<l-   t'lieratiiiL;    in    nortlicrn  clhn.iies, 

:tfo.or  the  -anie  -icii.iti.     Tlie  <loor  po-t-  are  4-ii».  S.i-lh.  /diar*.      it  is  the  practice  of  the  Cana<!ian   .Northern  to  n>e  a  cotnl.ination 

heaiitiK' system.  The  car«j  are. equipped  with  the  <  ioM  (  ar  Heating 
\  Li-Jitiiii:  t"oinpan\"s  Jin.  l.\  lin.  duplex  coil  -\-ti-ni  of  hot 
water  circnlati<m.  it  heiny  possil.U   j,,  ha\t-  I„,th  ;in-  and  -team  in 


•An  end   post-  ;,re   riveted   lo  the  outer    face  of   the  iiid    -ill.   tiie 
vhok-  Con-triictioM    fomiinti  an   iiito-telescopin.!.;   partition.     .'., . 
he  hood  eoiisiniction  is   such  as  to   form   iuacticall\    a  Imti- 


"'I'.d   -.birder  l.\    which   an\    Io.kI  aiiaiiist   the   ii]i|ter  part  of  the      the  heater  at  the  same  time. 

e-ul.ule  end   po-i-   j-  di-t ril .'iti d   to  ilu    -jd^    frames  -wf.  the  car.  Tlu-  proLUin  of  ki  »-|.in-  heatvr  drip-  and  l.a-in  and  -ink  drainr 
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from  freezin.tr  in  severe  weather  is  one  which  has  been 
ditticult  to  solve.  Trouble  from  drains  freezing  has  been  ex- 
perienced even  where  pipes  Ij/l  in.  in  diameter  are  used.  All 
drains  are  now  fitted  with  a  simple  thaw-out  device  adopted  alter 
a  number  of  experiments.  A  3-in.  pipe  sleeve,  open  at  the 
lower  end.  surrounds  the  drain  pipe  where  it  passes  through  the 
floor  and  insulating  walls.  This  is  closed  at  the  top.  alxjve  the 
floor,  with  a  cap  to  which  is  connected  a  's-in.  tliaw-out  line, 
taking  steam  through  a  special  choke  fitting  from  the  steam 
train  line.  A  globe  valve  in  the  thaw-out  line  permits  the 
operation  and  control  of  the  device  from  the  interior  of  the  car. 
In  order  to  avoid  uncoupling  cars  to  thaw  out  frozen  heater 
drips,  all  cars  are  equipped  with  a  thaw-out  hose  steam  connec- 
tion and  each  baggage  car  carries  50  ft.  of  hose  in  a  scaled 
locker  for  this  use  only. 

The  cars  are  provided  with  the  Stone  axle  generator  system 
of  car  lighting.  Aruoldi  ventilators  are  used,  the  dining  car 
being  equipped  with  enough  of  these  ventilators,  in  connection 
with  side  intake  ventilators,  to  provide  ten  changes  of  air  per 
hour  in  the  dining  room.  The  kitchen  is  provided  with  a  hood 
ventilator  and  an  electric  exhaust  set  together  with  two  top 
deck  vents,  which  provide  for  20  changes  of  air  per  hour  when 
standing  or  3?  changes  per  hour  when  running. 


THE  FOUNDATION  BRAKE  GEAR* 

The  must  ituportant  i)arts  of  a  brake,  in  my  estimation,  are 
the  rods,  lexers.  l)rake  beams  and  attachments,  throuiih  which 
the  force  is  transmitted,  and  no  matter  how  perfect  are  the 
brake  shaft  and  its  attachments,  the  triple  valve  and  brake  cylin- 
der, the  full  effect  of  the  brake  is  not  realized,  unless  all  other 
parts  that  transmit  the  pressure  to  the  wheels  are  in  good  condi- 
tion and  in  proper  position. 

The  safety  appliance  law  will  compel  inspectors  to  be  familiar 
with  the  brake  parts  at  the  end  of  the  car.  The  Master  Car 
Builders'  rules  cover  the  up-keep  of  the  triple  valve  and  cylinder, 
but  there  are  no  rides  prescribed  governing  the  lengths  of  brake 
rods,  neither  is  there  any  information  given  out  generally  out- 
lining the  proper  proportion  of  brake  levers  and  it  appears  to  be 
a  matter  that  inspectors  and  repairmen  are  not  generally  familiar 
with.  Cars  are  placed  on  repair  tracks  and  receive  brake  repairs 
and  when  completed,  there  is  a  possibility  luuler  present  condi- 
tions of  having  a  different  brake  pressure  on  each  pair  of 
wheels,  which,  no  doubt,  accounts,  in  many  cases,  for  one  pair 
of  wheels  sliding  under  a  car.  It  is  the  practice  to  remove  the 
triple  valve  for  test  when  sliding  occurs  and  if  found  in  good 
condition  it  is  replaced,  but  there  are  times  when  the  leverage 
is  not  checked  to  see  that  the  pressure  is  evenly  distributed ;  then 
again,  the  tnan  applying  the  brake  rigging  is  very  apt  to  apply 
rods  and  levers  that  bring  the  pressure  far  below  the  percentage 
which  the  car  should  have. 

It  is  acknowledged  that  the  greatest  defect  of  hand  brakes 
today  is  the  uneven  amount  of  slack  in  brake  chains  and  until 
the  brake  rigging  is  properly  applied  and  adjusted,  it  will  con- 
tinue to  be  a  menace. 

There  is  another  thing  which  I  believe  has  come  to  the  atten- 
tion of  all  car  men  and  that  is  the  use  which  is  made  of  the  dead 
lever  guide.  Its  purpose  is  to  take  up  the  slack  caused  by  brake 
shoe  wear,  but  most  repairmen  utilize  it  to  take  up  the  slack 
existing  in  the  levers,  instead  of  adjusting  the  brakes  at  the 
bottom  connection,  tiicrelty  leaving  no  room  to  take  up  the  lirake 
shoe  wear.  W  hen  applying  a  top  rod,  extreme  care  should  be 
taken  to  see  that  the  push  rod  is  forced  back  into  the  cylinder 
as  far  as  it  will  go,  and  the  cylinder  lever  is  at  right  angles.  Care 
should  also  be  exercised  to  see  that  the  push  ro<l  is  up  a!.:ainst 
the  piston  head;  if  not,  it  is  too  short.  If  the  cylinder  lever 
cannot  be  placed  at  the  proper  angle,  because  of  the  push  rod 
striking  the  piston  head,  it  is  i)roof  that  the  push  rod  is  too 
long.     Written   instructions  governint;   this  class  of  work  cannot 

•  From  a  paper  by  Chas.  Page,  Air  Brake  Inspector,  New  York  Central, 
read  at  the  October  meeting  of  the  Niagara  Frontier  Car  Men's  Association. 


very  well  be  given  to  cover  all  classes  of  equipment  and  it  is, 
therefore,  the  duty  of  the  man  following  such  work  to  educate 
himself  to  a  point  where  he  can  tell  at  a  glance  what  is  wrong. 

To  determine  the  dimensions  of  levers  to  be  used  on  a  freight 
car,  take  60  per  cent  of  the  light  weight,  which  we  will  assume 
is  32,000  lb.,  giving  a  total  braking  power  of  19,200  lb.,  and  divided 
by  4  (the  number  of  brake  beams),  which  gives  a  load  of  4..S00 
lb.  on  each  beam.  The  truck  lever  dimensions  usually  eiuployed 
are  8  in.  by  24  in.  Next  multiply  4,800  by  8  and  divide  by  the 
total  length,  32  in.,  which  gives  a  pull  of  1,200  lb.  on  the  top  rod; 
this,  multiplied  by  the  total  length  of  cylinder  lever,  which  we 
will  assume  is  25  in.,  and  divided  by  3,700  lb.  (which  includes  the 
pidl  on  the  top  rod,  plus  2,500  lb.,  the  force  exerted  on  piston), 
will  give  8  4/37  in.,  or  the  length  of  the  power  arm  of  cylinder 
lever.  Subtracting  8.11  in.,  the  length  of  power  arm,  from  the 
total  length,  leaves  16.89  in.,  the  length  of  the  other  arm. 

We  should  not  lose  sight  of  the  fact  that  careful  attention 
should  be  given  to  the  brake  lever  key  bolts  to  see  if  they  are 
worn,  and  to  brake  levers,  to  determine  if  the  holes  are  elongated, 
in  which  event  they  shoidd  be  replaced.  There  are  other  things 
that  cause  too  much  slack  in  the  brake  rigging,  such  as  worn  brake 
heads,  long  body  rods,  short  truck  brake  connections  and  loose 
cylinder  and  reservoir  brackets.  Careful  attention  should  be 
given  to  detect  these  conditions  and,  of  course,  the  matter  of 
brake  adjustment  should  be  followed  up  at  all  times. 


RECLAIMING  CAR  TRUCK  PEDESTALS 

The  application  of  oxy-acetylene  welding  to  worn  passenger 
car  pedestals  is  a  practice  followed  by  the  Chicago,  Burlington 
&  Quincy  at  the  Aurora  shops.  When  the  pedestals  have  worn 
to  such  an  extent  that  it  is  impracticable  to  use  them  further, 
tliey  are  removed  and  the  worn  parts  built  up,  as  indicated  in 


Worn  Jaws  of  Car  Truck  Pedestal   Built  Up  by  the  Oxy-Acetylene 

Process 

the  illustration.  The  built-up  surfaces  are  smoothed  by  grinding 
and  the  pedestals  are  then  reapplied,  being  practically  as  good 
as  an  entirely  new  casting.  The  cost  of  thus  repairing  the 
pedestals  is  small  and  a  substantial  saving  is  made  as  compared 
with  the  cost  of  new  castings. 


S.XKKc.i  AKitiNc;  D.\.\r.F.ROus  I)(K)Kw.\vs.— Doors  are  often  lo- 
cated so  that  they  open  directly  upon  railroad  tracks.  In  such 
cases  prominent  danger  signs  shoidd  be  displayed ;  substantial 
railings  should  also  be  fixed  in  place,  just  outside  the  doors,  to 
prevent  persons  from  walking  directly  out  upon  the  right-of-way. 
Similar  railings  should  be  placed  wherever  tracks  come  dan- 
gerously near  to  buildings,  and  if  the  space  between  a  building 
and  a  track  is  so  narrow  that  a  person  standing  there  might  be 
crushed  by  a  passing  train,  this  space  should  be  covered  over  by 
lioards  or  by  metal  plates,  inclined  at  such  an  angle  that  it 
is  impossible  for  anyone  to  walk  or  stand  in  the  region  of 
danger. — Travelers'  Standard. 
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Report  of  I.  C.  C.  Division  of  Safety 

Defective  Uncoupling    Mechanism  and  Inopera- 
tive Brakes  Criticised ;  More   Supervision  Needed 


I 
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\V.  H.  Belnap,  chief  of  the  division  of  safety  of  the  Interstate 
rommerce  Commission,  in  that  part  of  his  report  for  the  year 
ended  June  30,  1915,  which  refers  to  safety  appliances,  develops 
some  facts  which  demand  the  attention  of  every  car  depart- 
ment officer.     The  follow  inp  is  taken  from  his  report : 

The  number  of  inspectors  has  been  increased  during  the  year, 
making  possible  a  substantial  increase  in  the  number  of  cars 
inspected.  There  is  also  an  appreciable  reduction  in  the  propor- 
tion of  the  num])er  of  defects  reported  to  the  number  of  cars 
inspected  as  compared  with  previous  years,  which  is  partly  ex- 
plainable from  the  fact  that  the  greater  number  of  inspectors 
has  made  it  possible  to  have  each  inspection  point  visited  more 
frequently  and  partly  from  having  heavier  equipment  placed  in 
service  and  lighter  equipment  discontinued. 

In  order  more  graphically  to  show  the  results  of  inspections 
during  the  year,  a  comparison  is  here  made  of  some  of  the 
figures  for  the  fiscal  years  ending  June  30,  1914  and  1915 : 

1914  1915 

FrdRht    cars    inspected 790,822  1,000,210 

I'trctnt     defective 5.79  4.77 

Passenger    cars    inspected 26,746  33,427 

I'erccnt     defective 1.04  2.85 

Liicuiiuitives    inspected 32,761  38,784 

Percent     defective 4.98  4.06 

Xuniber  of  defects  per   1,000  inspected 67.48  57.23 

The  decrease  of  1.02  in  the  percentage  of  defective  freight  cars 
is  most  gratifying,  especially  in  view  of  the  fact  that  in  addi- 
tion to  maintaining  appliances  in  operative  condition  carriers 
have  been  charged  with  the  duty  of  standardizing  their  old  equip- 
ment. The  increase  in  the  percentage  of  defective  passenger 
cars  was  occasioned  by  the  fact  that  on  July  1,  1914,  the  extension 
of  time  granted  by  the  commission  for  bringing  this  class  of 
equipment  to  the  standard  prescribed  expired. 

DEFECTIVE   UNCOUPLING   MECHANISM 

The  number  of  defects  reported  in  coupling  and  uncoupling 
mechanism  directs  attention  to  the  necessity  of  a  system  of  rigid 
inspection  if  these  parts  are  at  all  times  to  be  kept  in  proper 
condition.  The  master  Car  Builders'  Association  is  continuing 
its  efforts  to  develop  and  secure  the  adoption  of  a  standard 
coupler.  The  report  of  the  committee  on  couplers  of  the  asso- 
ciation is  an  interesting  commentary  on  the  results  secured  in 
tests  of  the  present  types  of  couplers  and  the  two  experimental 
ones  that  are  being  tried  out.  The  use  of  many  different  kinds 
of  couplers,  some  of  doubtful  efficiency,  and  the  consequent 
difficulty  in  securing  their  proper  maintenance  and  repair  is  a 
prolific  cause  of  injury  to  employees,  as  well  as  one  of  the 
principal  causes  of  prosecution  for  violation  of  the  safety  ap- 
pliance acts.  The  adoption  of  a  thoroughly  tested  coupler,  which 
will  combine  the  qualities  of  efficiency,  simpli(;ity,  and  strength, 
can  not  be  too  strongly  commended. 

Experience  has  shown  that  a  material  percentage  of  defective 
and  inoperative  couplers  is  now  caused  by  using  wrong  parts  in 
making  repairs.  It  is  apparent  that  repairmen  are  not  familiar 
with  the  different  parts  of  the  various  couplers,  or  else  have  not 
been  provided  with  the  proper  material  with  which  to  replace 
defective  parts  when  repairs  are  necessary.  The  result  is  that 
alter  a  short  period  these  improper  repairs  become  defective 
and  the  coupling  mechanism  becomes  inoperative.  Repairs  of  this 
character  when  made  are  almost  impossible  to  detect  unless  the 
cars  are  separated  and  the  couplers  carefully  examined. 

The  general  lack  of  efficiency  of  many  of  the  designs  of  un- 
coupling mechanism  is  cause  for  grave  concern,  for  while  there 
lias  been  a  large  decrease  in  the  number  of  broken  and  kinked 
cbams.  these  defects,  which  render  the  mechanism  totally  in- 
operative, constitute   50  per  cent   of   all   the  defects   under  the 


heading  "uncoupling  mechanism."  Defects  of  this  character 
could  be  corrected  by  the  use  of  any  device  having  rigid  con- 
nection of  the  lever  and  the  lock  or  lock  lift,  thus  eliminating 
the  troublesome  chains  and  doing  away  with  the  chief  cause  for 
prosecution  under  the  safety  appliance  acts.  The  importance  of 
eliminating  many  of  the  defects  inherent  in  certain  of  the  un- 
coupling mechanisms  now  in  use  can  not  be  too  strongly  urged. 

RUNNING    BOARD    CONDITIONS    IMPROVED 

During  the  past  year  there  have  been  fewer  causes  for  criticism 
with  regard  to  the  manner  of  applying  running  boards  to  saddle 
blocks  than  have  been  noted  in  former  years,  which  evinces  a 
better  understanding  of  the  commission's  order,  in  that  there  are 
now  found  comparatively  few  cases  where  running  boards  have 
been  applied  with  fluted  nails  or  drive  screws.  There  exists, 
however,  a  tendency  to  drive  the  screws,  with  which  the  order 
prescribes  the  boards  may  be  fastened.  A  few  cars  now  being 
put  in  service  have  their  running  boards  secured  with  bolts,  which 
represents  the  ideal  secure  fastening  reqyired  bj'  the  law. 

POWER    BRAKES    IN    OPERATIVE    CONDITION 

The  opinion  recently  rendered  in  the  case  of  the  \'irginian 
Railway  Co.  z'.  The  United  States  of  America  is  most  important 
and  its  effect  will  be  far-reaching.  The  decision  in  this  case 
was  to  the  effect  that  trains  must  be  controlled  by  the  power 
brakes  prescribed  by  law,  and  that  even  though  there  be  100 
per  cent  of  the  power  brakes  in  the  train  in  operative  condition, 
the  use  of  the  hand  brakes  for  the  purpose  of  controlling  the 
speed  of  the  train  is  unlawful.  It  was  further  held  that  just  as 
the  object  of  the  automatic  coupler  is  to  keep  employees  from- 
going  between  the  cars,  so  the  object  of  the  train  brake  is  to 
keep  employees  from  going  on  top  of  trains  to  set  and  release 
hand  brakes.  The  hand  brake  is  an  important  feature  of  the 
equipment  of  every  car,  as  it  is  necessary  in  controlling  the  speed 
of  cars  being  set  onto  sidings  and  made  up  into  trains.  Another 
recent  hand-brake  decision  of  importance  defines  the  word 
"efficient,"  as  used  in  the  statute  as  comprehending  the  efficiency 
of  the  hand  brake  for  the  purpose  of  holding  a  car  or  train,  as 
well  as  its  efficiency  as  a  matter  of  safety  to  employees  engaged- 
in  work  requiring  the  use  of  hand  brakes. 

The  maintenance  of  the  power  brake  on  each  car  in  proper 
condition  is  the  only  hope  for  alleviating  the  power-brake 
troubles  in  the  operation  of  trains.  Many  of  the  railroads  are 
now  insistent  in  their  demands  for  100  per  cent  efikiency  in  the 
operation  of  train  brakes  leaving  terminals,  and  seem  to  be  ex- 
periencing no  particular  difficulty  in  securing  it.  However,  by 
far  the  greater  majority  of  the  roads  operate  their  trains  under 
the  assumption  that  in  having  85  per  cent  of  the  cars  in  such 
trains  with  power  brakes  in  operative  condition  they  are  meeting 
all  the  requirements  of  the  law  on  this  point.  It  is  clearly  mani- 
fest that  the  intention  of  the  commission  as  set  forth  in  its 
order  of  June  6,  1910,  was  plainly  that  all  power-braked  cars  in 
trains  should  have  their  brakes  used  and  operated  from  the 
locomotive  drawing  the  train,  and  several  suits  have  been  in- 
stituted that  this  part  of  the  law  may  be  tested  in  the  courts. 

Only  by  a  careful  system  of  insp^bction  and  through  test  at  ter- 
minals can  100  per  cent  efficiency  of  brakes  be  secured,  and  it  is 
not  unreasonable  to  demand  that  such  careful  test  and  inspection 
be  made.  Each  brake  should  be  tested  so  as  to  know  if  the  piston 
moves  forward  enough  to  close  the  leakage  groove,  and  not 
more  than  10  in.  when  a  full  service  brake  application  is  made 
from  at  least  a  70-lb.  brake  pipe  pressure,  and  remain  so  until 
the  usual  inspection  is  made,  releasing  properly  by  the  ordinary 
method  in  making  terminal  tests.    Working  toward  this  end,  it  is 
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!'r«im  m-vz:inW/iiV  ^«^\CTc  /VVt'j4tFi^  is  ■  oive  wliiili  lias;  liccn 
<)flVicjih  U>  "i»»lvc.  T!'r<>liIiU-  I'nini  (lr;iiii-  finviiiL:  lia^  I'ltii  <\- 
iM-rirticcd  vVin  uiufo  iiiiu-  l'_  in.  in  <li;mulir  an-  ii>t<l.  All 
(Irani-  an-  ijo.U  filtrd  witli  a  sitnplc  lliaw-i-ut  <ti\ii-i'  afloptnl  altir 
a  iiumlKT  of  t\|ii'rinHJUs.  A  3-in.  i»i|>c  sUw  «•.  oiK-ii  at  the 
lower  fn'l.-iirroiiiKls  tin- thai n  i>iln-  ulurt-  it  |>a-»»«-  ilirunL;!!  lln' 
lU)oT  anil  ii)>nlatiiii.;  wall-..  'I'lii-  is  tli)-(<l  at  'Ik-  top.  a!».\i  the 
floor,  with  a  Va])  tu  uhicli  i->  cninuttrii  a  .i-rii.  tliaw-mu  liiu-. 
takiiiu  -train  tliniugli  ;i  spirial  ch<»kf  fittiif^  t'roiii  tin-  -tram 
trniii  litu'.  A  d"''*'  valvo  in' tTic.  tlia\\-<.nt  !iiu-  iKrniit<  tiit- 
i>]H-ration  au<l y<.>iitr<il  lit  tlio  «Km\"i'  if'fni  tin-  iiij»rii>r  ol  the  oar. 
In  oriUr  U>  a\;oi<l  tMu'<in)iIiiiii  v^""'*  '*>  thau  nut  irozin  Iiiattr 
ilrii>>.  all  tar-  Hft^  i<iiiii>piil  with  a  tlia\\-i>iit  lii'-~i  -uam  ><>iiiu»- 
tioh  .rin<t  t-at^t  I'ai^yy'''^'  ?»'T  ii^if^^^  .^O;  i"f.- ot  liosi*  in  a  -talnl 
l.uker  .tor  thi^hso  only.'.  .    .    „  • 

Tlu.  Viir^  aro.  I^ntvi«K--«l  with  tin*  .^lon**  ask-  i.'tni.ralor  -\ -ti-m 
of  Car  Mirhtinii;  •  Arnoiiii  ventilator-  are  n-nl.  the  iliiiiii«  c;ir, 
Ijeiiiti  e»t(ti|>|>l:<l  vkitTj  t'ti«»n:.:h  of  tht-se  ventilator-,  in  ii»nnoetioh 
with  side  intake  ventilator-,  to  |>ro\  i<le  ten  elianue-  of  air  t>er 
hour  in  the  dinin,:  room.  The  kiteheii  i-  ]>ro\i(|t(l  with  a  hood 
.veinilator  and  an  eleetrie  e\hati-t  -et  lonetlur  with  two  toi> 
deck  voni.-. -whii  li  jnovide  Tor  20  ehanyt'S  of  air  i»e.t  Iniur  wljcn 
-tandiiti:.or  J?  eliances  jk-r  h.oiir  wIhii  runninv;.;      ..     "..'••,...      : .  >. 


rilK   lOlNDATION   liKAKK  (;KAR* 


\  er\  well  Ik-  L:i\iii  to  cover  all  ela--e-  of  rciiii)>nu  ill  :in<i  it  i-. 
thereiore,  the  diit\'  oi'  the  man  I'oliouinu  -luh  work  to  educate 
hiin-elt'  to  a  iioiiii  .u  here  he  eaii  tell  at  a  t^'aiiee  what  i-  w  ron.ii  . 

To  determine  the  dimeii-ions  ol"  lexer-  to  he  n-ed  ()n  a  freight 
ear.  take  (i)  per  cent  of  the  li::ht  weii:ht.  whieh  we  will  a-<iinic 
is  JJ.fMK)  11.'..  •..;i\inu  a  total  hrakiiii:  power  of  I'U'dO  ||,.  and  <li\ided 
l>>  4  (till'  rinml'ir  of  iirake  heam- ».  wliieh  ::i\e<  a  load  ol  4.S()0 
II'.  on  each  hiam.  Th*'  tnuk  h\ir  diimn-ion-  n-nall>  emploved 
art'  8  in.  hy  3^4  in.  W  \t  nnilti,i)l>  4,S(K)  hy  S  an<l  divide  hv  the 
total  leiiuth.  .^J  in.,  which  uivcs  a  imll  of  1.2(H)  Ih.  on  the  top  ro<l ; 
thi-.  multiplied  hy  the  total  leti'..:th  of  evlinder  lever,  which  we 
will  a--;ime  i-  2r  in,  and  divided  hy  .V7(MI  Ih.  (which  include-  the 
jiiill  on  the  toi>  rod.  jiln-  2..-n()  Ih  ,  the  force  eMTteJ  cm  jii-toti  i, 
will  L;ive  S  4/3"  in.,  or  the  lem^th  of  the  jiower  arm  of  cvlinder 
lever.  Snhtractini.;  S.ll  in.,  the  lenj.;th  of  power  arm.  from  the 
total  length,  have-   lO.SO  in.,  the  leni;th  of  the  other  arm. 

\\  e  -hoiihl  not  lo-e  -i-ht  of  the  fact  that  careful  attention 
■should  he  uiveii  to  the  i>rake  lever  key  4m>Us  tO/Sfee  if  tluv  are 
worn,  atid  to  hrake  lev«i-.  to  ditermiiu-  if  the  lioK's  are  elont;ate<l, 
in  which  evtiit  tluv  -hoiild  he  replaced.  There  are  other  thin-cs 
that  caii-e  t<io  tTUich  -lack  in  the  hrake  riuL;iiP.:,  -nch  ;i-  w<Tn  hrake 
head-,  loim  hodv  rod«i,  short  truck  i>raki-  connection-  and  lo.  i-( 
Cvlintler  .md  re-ervoir  hrackct-.  4  arefnl  attention  -honl<l  he 
vi\en  to  iletect  these  Conditions  and.  of  conrs*-.  the  matter  of 
hrake  adjn-tmein  -IionM  I'c  followed  up  at  all  tinie- 


Tlje  nio-t  itnj»ortatil  part*  of  a  hrake.  iti  mv  >  -timaiioii.  are 
itiie  rinl-.  It  ver-.  hrake  heam-  ajtd  attachment-,  throtn^h  which 
.tlu-.'fo.rc*"  I- •  iraJi-mitled.  and  no  m.iller  how  inrieot  ai'e  tin 
Irrake  shaft  and  it-  attachmilit-;  the  triple  valve  and  l<r:ike  cvlin- 
tU-^r.  ihe  full  vtTeCt  tif  the  hrake  i-  not  r»;ili/ed.  mile--  all  other 
part-  that  traii-mit  the  pre--iire  to  the  wheel-  .ire  in  Liood  coiidi 
tion  and  in  propi  r  position.  [/        -'.  '.i  •,••■. ' 

Tin:  -afety  apjdiance  law  will  compel  ins)iector-  to  ''*'   lamili.r 
with    the   hraki    parts   at    the    end    oi"    tiu    car.      The    Ma-ter    ('..; 
i'.nilder-"  rnles  cover  the  np-keep  of  the  triple  \alvt   and  cvlindi-r. 
Trttt  flicro  arc  tio  rnlvs  lircscrihed  yovernin-.:  the  length-  oi   l.r.tK 
.rods,  iieitlu.f  is  there  ;rtiy  information  •..;iven  out   i^eiierally  out 
liniiii;  the  proper  proportion  of  hrake  levi  r-  and  it  app<ar-  to  hi 
a  matter  that  in-pector-  and  rejKiirmeii  are  not  ueiierall.v    lamiliar 
with;    ("sits  arclilaffd  on  rej>air  traik<  ami  receive  hrake  rti>an- 
;Hi«r-\\lien  cnipleted.  there  is  a  lut-isrhility    under   pr--em   con.h 
tiofi^    of    haviiiL;     a    dilYortiit    hrakt'    ]>re--ine    on    «  .ich    )>air    oi 
wheel-,   whic1:i..no  donht.   account-,    in   manv    ca-e-,    ot   one   pair 
. >vf  wlit'vK  sFidiiVi;  inidir  a  c.tr.     It   i-  the  i>r.tctice  to  remove  t!i 
triple  vatvf    for  te*!    when   -liditii:   i»ecnr-   an<l    il    lonnd    in    uool 
ion<lifion    it    i- 'repl.utd.  imt    thej-e   are   time-   when    the   leverau* 
1-  not  ilnckeil  to  -ee  that  the  pre— lire  i-  eveiilv  di-trihnted;  tlu  ii 
u::ain,  the  liuin  applvinu' the  hrake  rii^i^iiiL;   is  very  apt  to  api>l\ 
■rod>  and  te\i*r>lhat  hrin.l;  tin    pn--me   tar  lielow    the  inrcentau* 
vyi-iich  the  car  -In mid  have. 

Jt ,  is.  ackii.owled.ced.  tl.Kct    the    ^reate-l    defect    of    hand    'nake- 
t«Klay  I-  Vh**  4"H'ven  am».'.yHtt  of   shfck   in   hrake  chains   .md   nniil 
tliK'  hrakt'riy.Liiii*-:   i-- l>r<>jw^riy.  appli"  d    and    adju-led,   it    will   en 
ttnne  to  IVe  a  inen.ict-. 

There  In  aiiotherthiii':  which  I  helieve  In-  >i>me  to  the  atleii 
tioii.of  all  c;ir  men  and  that  is  the  iise  which  i-  made  of  the  de.id 
kivct- liliitW.  Its  I'Ufpf'sc  '*  I"  i>'l*i*  up  the  .<lack;  caused.  hvl»rake 
sJvrc  wear;  ii.nt  .;ino-l  repairnien  ntili/e  it  to  take  up  the  sl.ick 
e.vt-titii.'  Ill  the  U-\ers.  iti«4ead  of  adjiistinu  the  hrake-  at  tile 
l>otl<iJii  cotuiection.  therehy  leavint:  tio  room  to  take  nji  the  hrake 
shoe  Wear.  "  \\  lu-n  Iifi'pFyini^  a  top  rod.  extreme  «-are  -hoiild  l.e 
lakei»  t«i  -veMuittlie  l>it-h'|r('d  i-  forced  hack  into  the  cvlinder 
'as  far  as  it  wiil-Co.  atid  the  cvlinder  Uwer  is  at  riuht  an-;le-.  <  are 
should  al-o  1^-  c\erci-ed  .to  -ee  that  the  pii-h  rod  i-  np  a;.;ain-l 
the  J»i-t<»n  iK-ad;;  if  n«»t-, -.it  is  loo  -hori.  If  the  cvlimUr  Kver 
cannot  he  placed  at  tire  proper  au.i;le.  heeyn-e  ol  the  i>n-h  pkI 
strikiuv:  tht  |>i-ton  head,  it  i-  proof  that  the  im-h  rod  i-  too 
lonu.     Written   fn-t .  iictiini-  voa  erninL;  thi-  da--  oi    work  cannot 


■  ii:t-j.  l';»!i!<'>  -Air  ISraki-   rHr>j>i-ci.>r,   X.vv   York   Cfiitr.il, 
iin-iiH«;  .•kf.'  the  2*»i;»ti;»r^  l-"ront;«-r  Car  M.  i;'-  .\-'».»i:iati.in. 


KKCLAIMINd  CAR  TRICK   PKDl'STALS    , 

The  .ijiitlication  of  o.\>-acetvlene  ueldlni.r' to  Worn  i>a--en!.;er 
c.ir  ]iede-tals  is  ;i  jiractice  ft.llowed  hy  the  <  hica^io.  r.nrlin'.^tou 
&  (Jnincv   at  the  .Aurora  shops.     When  the  pede-tal-  have   worn 

to    -nch   an    extent   that   it    i-   impractiiahle    to    ii-e   them    funlur, 
they    are   rtiiioved   and    the    worn    jtart-   hiiilt    \\\>,   as   indicated    in 


Worn   Jaws  of   Car  Truck    Pedestal    Built    Up   l>y   the   Oxy- Acetylene 

Process  .  ■s- .;     •    .;    .-.•.•.. 

the  ilhi-tnrttoii.  Tlio  hiiilt-tip  -nrfares  are  siiiootind  l.v  -.grinding 
.and  tin  pide-tal-  are  then  reapplitd.  heint;  jiractii  allv  .is  i^otitl 
.1-  ail  eiitirelv  new  eastinir.  The  4:ost  of  ihii-  repairin;.^  the 
pede-tal  s  is  -mall  and  a  -nh-Tantial  -avin'.;  i-  made  a-  comttan-il 
with  till-  co-i  of  new   ca-tin.;- 


\J>vi''i>.i".VKi'i  \..  |iv\..iK<iis  I  >o. .uvv.wSi-  Dbors  arc  often  lo 
eate't  -<>  that  they.  »>j)en  dirt  rily  upon  railro.ad  track-.  In  such 
ca-e-  I'rominent  danger  -iuns  -hoiild  he  displave<l;  -nh-t;intial 
r.iiliiiL:-  -honid  al-o  he  tived  in  place,  jii-t  oiit-ide  the  doors,  to 
jireveiit  per-oii-  fr. .Ill  walking:  directly  out  upon  the  riuht-of-vvay. 
."similar  railim.:-  -hoiild  he  placed  wherever  tracks  coiiu  daii- 
ueroii-ly  near  lo  htiildiiv..:-.  and  if  the  -]iace  hetwnii  a  Imildinu 
and  a  track  i*  -o  narrow  that  a  ]iir-on  standing  there  mi'.jht  he 
iriished  hv  a  ]ia--inL:  tr.ain.  thi-  -jiace  -hoiild  he  cov  ircl  o\  tr  hy 
hoard-  or  hv  metal  plate-,  incliiinl  .it  >nch  an  .iiiLile  that  it 
I-  impos-ihle  lor  anvone  to  w.ilk  c>r  stJi"''  ''<  'he  reu;ion  of 
■l;im:er.      '/><;.' c/t**\v'   .Stiiiidiiril  ' 


* 
•* 


Rkpokt  of  I.  C.  C.  Division  of  Safktv 

V-   V/  Mechanism   and    Inopera- 

;     .    :  :  V  >'    >    tive  Brakes  Criticised;   More   Supervision  Needed 


.     \S     II.  r.iluap.  cliM  f  ..f  tin  <1ivW«>n  of  <atVty  of  the  Intcfstatc.. 
.V.Minirr.i    (  (.iiniii-M.-ii.  in  llial  pari  of  hi-   ni»<.rt    f..r  thcyvar 
finK-(l    liiiu    Ml  4*'15.  wliirii  riUi-  1--  ■'afiU   aiM'H-<"^*<?V'J<^vch->.ps ' 
Visomy  ^acls    ^vliirli    -Knian.l    tin    atKiiti..n   of   cvvfy,;  c^r   flvl'arl- 
.'■imiU  ofVu-cr.     The   fi.lh.uiii,:  i>  taknv   from  hi-  rrpofl: 

Thi'  nnnihtr  <>\  iii'-iKit-.r-  lia-  hciii  iiurca-td  <hiriiitr  tlic  .year, 
nial^iiii;  jio-ihU'  a  -nh-tantial  iiurca-i-  in  the  nnm».t>roit  cars 
in-pvctexl,  'llure  i-  also  an  apl-reciahle  redtu-tioii  in  the  propot;- 
tiQli- of  the  iiiniiher  of  defect-  reiHalid  m  the  uuniher  of  caf- 
iii-peeled  as  c 'inpared   with   pre\  ion-  >ear,-.   \\liiihi-  partly  ev- 

■  plainahle    from    the    fael    that    tlie    greater   nnmU'r.irf   iiispeftors : 
■luis  ina«ie  it   po— iMe  to  have  eaili   in-iHili..n   point   vi-iied  more 
freymiUly  and   partly    fr.mi   havinM:   heavier  e«inipmeiu    pland    ni 
-rrvive  and  lighter  ecpiipmiiit   (h-C(Hnimie<' 

In  order  more  KPiphieally  t-.  sliow  the  re-nll-  ««f  in-i.eni<.ns 
dnrinti.  llio,  yr.it.- a   comparis-tu   iii.  here    madt    oi    ^..nie    oi    the 

■  fisitires-lqrithe.fiseal  \ear-  endim:  jinu   ,MK  1"U  and   l"'lr  : 

■'^."i-  ::" '  ■/■     ;■  ■■■-.'      -  ■  .    ■1414    :        .i''i5 

•ivfv .^u    .U'fe*av,-. . .;- :.-■  .vvr./,.:.,-,. : .. ,. /..:... •  •  -   ,L *|  ^/^^l 

•NniAi-r'  «r   <r.f<<(s   IiiT  i.OKO   Hispccti-.!.  .............  >      t>:/.48  ^'-V 

:■  ■  The  dt rw ayi-  of  1.<L'  in  the  lunentai^e  .if  defective  frei-cht  cars 
i*  most '^ratifviTii:.  e'>pecially  in  view  of  tlic  tact  that  in  addi- 
tion I0  niahitaininu  appliatu-e.-  in  operative  conditi<»n  earrier- 
have  heeii  charjied  with  the  duty  of  -tandar<li/inL;  their  old  e<|nip- 
'  ijjcfit.  'Ihe  increase  in  tlii'  iKTceiitaye  of  defective  ]i.i--iiiuer 
cars  \va>  .K-ea-ioned  1.\  t lie  fail  tliat  on  .Inly  1,  1"M4,  the  exteti-i««n 
■  >f  time  uraine*!  \>y  the  eoimni--ion  for  l)riti'.^inu;  thi>.  »da<.!»  of 
etiitipnient  to  ihi    -tandard  pre.-crihed  expired. 

'  •     -   V    ••.■-•".:  iMKii  iiVf;  fXt'ovi'i.iNi.  mh  n  wism 

- '.■" ' '  ^'' ' '.' ^'-     •     '  -.'--••■■ 

,  Thc'mimher  of  defects  reported  in  tonplinu  and  imeoni>linir: 
meVhani-m  direct-  attention  to  the  nece--ity  of  a  system  of  ricid 
iit-pection  if  the~e  iiart>  are  «it  all  titnes  to  he  kejit  in  proper 
conditii>n.  The  ma-ter  Car  IVtiihlers"  Association  i-  luntimiinu 
its  etToitv  to  <le\e!op  and  secure  the  adoption  ot  a  -tan<lard 
votiphr.  TIk-  report  of  the  connnitt«c  on  conplcrs  ot  the  asso- 
{•uition  i-  an  inler<-tini:  coinni'-.itary  on  the  re-nIt-  -ecnre<l  in 
tt^t-  of  the  pre-tiit  t\pe-  ol  conplers  and  the  two  experimental 
one-  that  are  Ik  in,;  tried  onl.  The  n-e  of  many  «litTerent  kind- 
"f  coniiler-.  -op-.e  of  dnnhtfnl  elticiency.  and  tlie  cc>n-ei|neni 
<Iilttcnh\  in  --ecnrinij  tiuir  proper  maintenance  ami  rtpaii'  is  a 
prolif'ie  can-e  of  injnry  to  employees,  as  well  as  one  of  the 
princijcd  can>e-  t^i  i»rosecinion  for  violation  of  the  safety  ap- 
I'li.inci  act-.  The  adi>pti>in  of  a  thoroughly  tested  conpler.  which 
will  ci.nihine  the  ipialities  of  efticienc},  simplicits.  and  -treni.;th, 
can  not  III-  too  -iiont^lx    connneiided.  ;  •.■,■•■  •.....■.--•  •••    .-J   ■ 

1  .\perience  ha-  -liown  that  a  material  jurcjutaiie  of  defective 
and  inoperative  conpler-  is  now  can-ed  hy  n-inij  w  ronii  ]>arts  in 
niakinu  repair-.  It  i-  api>arent  that  rei>airmen  are  tiot  familiar 
with  the  <lifTereiM  iurt-  of  the  \arion-  coni>Irr-.  or  else  have  not 
l»een  pro\i(hd  with  the  proiur  material  witli  which  to  rejilace 
dx^lictive  iMit-  wluii  repair-  are  neces-ary.  The  re-nll  i-  tluit 
a)t<T  a  -holt  p«  riod  the-e  imjMoper  repair-  hecome  defective 
and  tin'  cnni>Iinu  mechani-m  hecome-  inojinatixe.  Ivepair-  ol  ihi- 
character  when  made  are  aluMst  impo-sihie  \o  detect  nnless  the 
'  Ts  are  -eparated  and  the  conjjlers  carefidly  examined. 

1  he  j:eneral   lack  of  elticiency  of  many   of  the  di-ij^ns   of   ini- 

;  t'onjilin'..:  nucliani-ni   i-  lansi-   I'or  i^rave  conc<  rn.   fttr  while  there 

ha-  heeti   a   latiie  decrease  in   the   mnnher  of   hioken   and   kinke<l 

cIiHJiK^    these    defect-,    which    render    the    niechani-ni    totally    in- 

"ptratiM-,    con-iiime    N'   J'er    cent,  of    all    the    (hftct-    mnler    the 


lieadijvi  -''tinconplinu    tt>ec;haiH-m  I  >efect«.   A)t    fiiis    cIi.Hraavr 

cirtildLe  corrected  liy  the  usv  of  an\  devii^e  bavitia  rij:id  o.h*- 
nec|i.m  x>f  th<?  lever  atiW  the  U.ck  or  loi-k  Hft.  thiH  climinatiini 
the  troiihle-ome  chain-  aiV<l  (loin.;  awa>  with  the  chirf  can-e -foi' 
].ro-ecnlion  uinier  the  -afety  appliance  act-.  T!;e  iniiM>rtance  of 
ejiniinaiinii  many  of  the  defects  inherent  iiicertaui  <»f  tluim- 
onqdiuiifiuchanisnis  tiMW  in  ii-e  can  not  lKrto<»  stTi>u^ly  urue«Vi , 

I  >urin«  the  ]»iastyear  there  have  heeii  fewer  cans<«.s.for  CfUicn-ni 
uitl)  re5i;«rd  to  the  manner  oi'  ai'plvint:  rnnninL;  hoards  to  saddle  : 
hlocks  than  have  Iwen  noted  iii  former  years,  which  evince-  a;, 
hetter  imderstandini;  of  the  comnii--ion\  order,  in  th.'it  there  aro 
now  fonnd  lomjiaratively  few  ca-e-  where  nmiiiny  Uianls  liave 
,1»een  applie^lAvilii  Anted  nails  or  <lrivc  screws.  Then  i\i-i-. 
however,  a  tendenc\  to  drive  the  Mrews.  with  which  the  order 
])rescrihe-  the  lK>ar<is  may  he  fastene<l.  A  few  cars  now  heinj: 
pnt  in  service  have  their  runnin^i  hoards  -<-cure<l  with  ho1t<.  \^  hidi 
represent-  the  i<leal  -ecnrc  tasteiiinjj:  reqnired  h\    tlu-  law.  .:■ 

row  IK  I'.KAKrsi.x  oi-kkmivi.  coxmriON 

The   opinion    recently    rendered    m    the  ca«C   of  llie   Viriiiniav, 
Uailway  Co.  t*.  The  I'niled  .States  of  .\merica  i-  mo-t  iniport;itt  ' 
and  its  effect  vkilF  he    far-reachiiVc-     The  decision    in    thi-  case 
was  to  the   eft'ect   that   train-   nni-t  he   controlled   h\    the   power 
hrakes  nrescrihcd   hy   law.   and   th.it   even    tlioif»:li    there   he    KMi 
per  cent  (of  the  power  lir.ukes  in  the  tram  in  operative  coinlition. 
the   use  of  the   hand  hrake-    for   the  pnrp«tsc  of   controllin-^   tint: 
speed  of  the  train  is  nnl.iw  fnl.     It  wa-  fnrtlur  held  that  jn-t  a< 
the  ohject  of  the  antom.Uic  conpler   is   to  keep   emi>lo\ees    iri>m 
fjoinj?  Iietween  the  cars,   so  the   oliject  «»f  the  train   hrake   is.  tp- 
keep  emplovees   frojn   Koin^   on   top  of   trains  to  set  an<I    release. 
hand    hrakes.     The   hand  hrakt    is   an    important    feature   of   the 
e«|nipment  of  every  car,  as  it  i-  nece— ar\  in  controllin;:;  the  -peed 
of  cars  heinj.r  set  out i»  sidin.u-  and  made  up  into  trains,     .-\nother. 
recent     han«l-l>ralve    deinsioii   of     importance     define-     tin      word 
"edicient,"  as  used  in  the  statntt  as  comjirehendinsi  the  eliiciencj 
(»f  the  hand  hrake  for  the  pnrpose  of  holdin-.:|a  car  or  train,  as 
well  as  its  elticiency  .a-  a  matter  of  salVty  to  i'lnidovees  eni:a*.:ed 
in   work   rei|nirim:   the  US*  of  hand   hrakes. 

The  maintenance  of  the  power  hrake  on  each  car  in  |>ro]Kr 
condition  is  the  only  hope  for  .diev  iatin;..'  the  power-hrake 
tronhle-  m  the  operation  of  train-.  Man\  t>f  the  railroad-  arc 
now  in-i<tiiH  in  their  demand-  for  1(MI  jier  c^^nt  el'ficienc>  in  the 
operation  of  train  hrakes  leavinji  termin.ils.  and  seem  to  I.e  ev- 
ptrienciniT  iio  particnlar  dillicnltv  in  seciirim:  it.  IIowi\«.r,  h\ 
far  the  '..;reater  majoriiv  of  tlie  road-  operate  their  train-  nndcr 
the  as-nmiition  that  in  having  8.S  per  cent  of  the  cars  in  such 
..trains  with  power  hrakes  in  ojurative  con<lition  they  are  meetin-..' 
all  the  re<|nirement-  of  the  law  on  thi-  point.  It  is  clearlv  mani- 
fe-t  that  the  intentit>n  of  the  commi--ion  a-  -et  forth  in  its 
or<ler  of  Jiine  6,  191(1,  was  plainly  that  all  power-hrake<l  cars  in 
train-  shoid<l  have  their  hrakes  n-e<l  and  operated  from  the 
locomotive  drawinc  the  train.  ai"(l  -everal  -nit-  have  heeii  iii- 
-titnled  that  thi-  jiart  of  the  law  mav   he  te-te<l  in  the  c<mri- 

( )!dy  hy  a  careful  system  tif  in-pection  an<l  lhroni;h  te-t  at  ter- 
minal- can  liKI  pir  Ceiu  etViciencv  of  hrakes  lie ,>ecurc#,  and  it  is 
not  mireas-inahle  to  ^thniainl  tliat  such  careful  test  and  inspection 
he  made.  Kach  hrakv  -honid  he  te-ted  so  as  t<»  know  if  the  pi-ton 
moves  lorward  en*ii!.;h  to  close  the  leak.'ii^e  liroove.  and  not 
more  than  Id  in.  wlien  u  full  >erv  ice  hrake  application  i-  mad«- 
ir.-ni  at  least  a  70-lh.  hrake  jiipe  pre--nre.  and  remain  so  until 
the  n-nal  in-iuction  i-  ma<le.  relea-inv;  jiroperlv  hv  the  ordinarv 
nuthod  in  makim:  terminal  te-i-.     \\  orkinji  toward  this  end,  it  is 
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pratifyinji  to  note  that  the  carriers  are  educating  their  inspectors 
in  the  more  efficient  discharge  of  their  duties  and  are  securing 
men  who  have  a  better  knowledge  of  the  complicated  brake  sys- 
tems and  the  problems  in  maintaining  them.  However,  the 
proper  means  of  making  tests  of  brakes  must  be  provided,  so 
that  cars  may  be  tested  before  they  go  forward. 

The  need  of  efTiciently  operated  brakes  continually  becomes 
more  pressing,  owing  to  the  constantly  increasing  length  of  trains 
on  level  roads  and  the  ever  increasing  tonnage  handled  on  rail- 
roads with  heavy  grades.  As  the  length  of  trains  increases  the 
difficulty  of  maintaining  pow  er  brakes  increases. 

Owing  to  defective  connection,  leaky  train  pipes,  and  train 
pipe  friction,  with  trains  the  length  of  many  now  handled  daily 
on  some  railroads,  it  is  extremely  difhcult  to  maintain  adequate 
brake  pipe  pressure  on  the  rear  of  the  train.  This  condition 
is  a  source  of  danger,  as  smooth,  uniform,  and  safe  handling  of 
the  air  brake  system  is  not  possible  where  there  is  such  variation 
in  train  line  pressure  as  has  been    found  to  exist. 

An  air  brake  gage  in  the  cal)oose,  together  with  a  conductor's 
valve  that  is  readily  available  in  case  of  emergency,  is  important 
for  the  proper  handling  of  long  trains.  Without  this  gage  to 
indicate  the  train-line  pressure,  the  trainmen  on  the  rear  of  the 
train  are  in  ignorance  of  the  air  pressure  available  for  use  and 
have  no  means  of  knowing  with  certainty  whether  their  trains 
have  sutiicient  air  in  reserve  properly  to  control  them. 

Disregard  for  the  law  or  misunderstanding  of  the  proviso  of 
section  6  of  the  act  of  1893,  as  amended,  is  still  shown  by  cases 
reported  of  the  indiscriminate  handling  of  logging  cars  having 
drawbars  of  various  heights  in  connection  with  other  equipment. 
The  language  of  this  proviso  is  so  plain  that  there  appears  to  be 
no  justitication  for  any  violation  of  it. 

The  handling  of  chained  tip  cars  in  revenue  trains  or  in  con- 
nection with  cars  commercially  used  is  less  prevalent  now  than 
heretofore,  but  occasional  instances  are  still  reported.  The  pro- 
viso in  the  act  of  1910  does  not  permit  the  hauling  of  defective 
cars  by  means  of  chains  instead  of  drawbars  in  revenue  trains, 
or  in  association  with  other  cars  commercially  used,  unless  such 
defective  cars  contain  live  stock  or  perishable  freight,  and  any 
violations  that  are  discovered  are  presented   for  prosecution. 

Quite  a  number  of  cars  have  been  found  equipped  with  hand- 
holds less  than  16  in.  in  clear  length,  there  being  nothing  to 
prevent  the  application  of  16-in.  handholds  if  the  carrier  desired 
to  use  them.  The  order  permits  the  use  of  14-in.  handholds  only 
where  it  is  impossible  to  apply  those  16  in.  in  length. 

l.VTERCHANGE   OF    EQUIPMENT 

Owing  to  the  lack  of  familiarity  on  the  part  of  many  employees 
with  the  requirements  of  the  safety  appliance  laws,  the  matter  of 
interchange  of  equipment  continues  to  produce  much  controversy 
and  misunderstanding.  Under  the  decisions  of  the  courts  any 
movement  of  a  car  with  defective  safety  appliances  subjects  the 
carrier  to  the  statutory-  penalty  unless  it  is  such  a  movement  as 
comes  within  the  proviso  of  section  4  of  the  act  of  April  14,  1910. 
This  proviso  permits  a  carrier  to  make  a  movement  for  the 
purpose  of  repair  only  where  a  car  becomes  defective  while 
being  used  on  this  line  of  railroad,  and  then  only  from  the  point 
where  it  is  first  discovered  to  be  defective  to  the  nearest  avail- 
able point  where  it  can  be  repaired,  provided  further  that  such 
movement  is  necessary  to  make  such  repairs  and  that  such  repairs 
can  not  be  made  except  at  such  repair  point.  Notwithstanding 
the  plain  provision  of  the  law  that  the  right  to  move  a  defective 
car  fur  the  purpose  of  repair  is  limited  to  tiie  carrier  upon  whose 
line  of  railway  the  car  becomes  defective,  cars  are  delivered 
and  received  in  interchange  and  subsequently  moved  for  the  pur- 
pose of  repair.  Tlie  mere  fact  that  the  movement  of  traftic  will 
be  facilitated  and  congestion  prevented  does  not  warrant  the 
movement  under  such  circumstances  of  cars  not  in  tiie  condition 
required  by  law.  A  railroad  is  under  no  obligation  to  receive 
defective  cars  from  connecting  lines;  but  if  it  does  so,  it  can 
not  thereafter  lawfully  move  such  cars  even  for  the  purpose  of 
repair.  In  order  to  escape  the  statutory  penalty  they  must  be 
repaired  where  they   stand   and  can   not   be   otherwise   used  or 


switched  about  in  its  yards.  Many  defects  are  of  such  a  nature 
that  they  can  be  readily  repaired  on  the  interchange  track  and 
no  real  necessity  exists  for  their  further  movement  in  defective 
condition.  Some  complaint  is  heard  of  the  alleged  hardship 
occasioned  by  the  receiving  line's  refusing  to  accept  cars  with 
defects  which  can  not  be  repaired  on  the  interchange  track  and 
by  so  doing  requiring  the  delivering  line  to  return  the  car  to 
its  own  repair  track.  Such  deliveries  are  often  made  regardless 
of  the  condition  of  the  safety  appliances  and  for  the  sole  purpose 
of  expediting  the  movement  of  the  freight.  Where  the  carrier 
knows,  or  upon  a  proper  inspection  should  know,  the  condition 
of  the  car,  and  is  so  unmindful  of  the  duty  imposed  upon  it  by 
the  statute,  it  can  not  be  heard  to  complain.  It  is  believed, 
however,  that  in  a  majority  of  instances  defects  of  this  character 
would  be  discovered  by  a  careful  inspection  of  the  cars  before 
they  are  moved  to  the  interchange  track.  Often  too  little  atten- 
tion is  paid  to  apparently  unimportant  defects  with  the  result 
that  minor  defects  on  cars  leaving  the  yards  often  lead  to  more 
serious  defects  by  the  time  they  reach  the  interchange  track. 

GENER.\L  TRAVELING  INSPECTORS 

A  better  understanding  on  the  part  of  railroad  employees  of  the 
requirements  of  the  law  and  the  methods  of  making  proper  re- 
pairs will  go  far  toward  minimizing  many  of  the  present  dif- 
ficulties. Several  of  the  railroads  have  general  traveling  in- 
spectors who  go  from  one  inspection  point  to  another,  consulting 
with  the  inspectors  and  repairmen,  and  giving  instructions  and 
advice  on  the  many  technical  questions  that  so  frequently  arise. 
The  results  of  this  educational  method  have  been  most  gratifying, 
and  it  is  to  be  hoped  that  such  methods  of  improving  safety 
appliance  conditions  will  be  more  generally  adopted. 

Prosecutions  for  the  movement  of  defective  cars  are  not  in- 
stituted with  the  idea  of  imposing  undue  hardship  upon  the 
carriers,  but  because  experience  has  demonstrated  that  prosecu- 
tions are  often  necessary-  to  secure  compliance  with  the  statute. 
It  is  believed  that  a  better  understanding  of  the  methods  em- 
ployed in  the  inspection  of  safety  appliances  would  lead  to  more 
cooperation  on  part  of  the  carriers.  Under  the  policy  followed 
from  the  inception  of  our  inspection  force,  by  far  the  greater 
portion  of  our  inspectors'  time  has  been  devoted  to  inspecting 
ecpiipment  in  the  yards,  accompanied  by  representatives  of  the 
carriers.  During  these  inspections  all  safety  appliance  defects 
are  brought  to  the  attention  of  the  representative  of  the  carrier 
and  an  explanation  is  made  of  the  requirements  of  the  law  as 
set  forth  in  the  printed  pamphlets  distributed  by  the  commission. 
Monthly  reports  of  these  inspections  are  sent  to  the  presidents 
of  the  various  railroad  companies,  directing  their  attention  to 
any  defects  that  may  have  been  found  in  their  equipment.  Where 
conditions  indicate  a  continuing  disregard  of  the  law  or  a  lack 
of  vigilance  in  inspecting  and  repairing  equipment,  inspectors 
secure  evidence  for  prosecution  and  in  obtaining  this  evidence 
do  not  make  themselves  known  to  the  representatives  of  the  rail- 
road companies,  for,  as  pointed  out  in  the  decisions  of  the  courts, 
if  inspectors  were  required  to  notify  the  carrier  of  the  defective 
condition  of  a  car  before  it  was  moved  it  would  be  impossible  to 
secure  effective  enforcement  of  the  statute. 

Inspectors  enter  upon  every  investigation  with  a  desire  to  per- 
form their  duty  as  officials  directed  to  aid  in  the  execution  and 
enforcement  of  the  law,  and  the  prosecutions  instituted  by  no 
means  represent  isolated  instances  of  failure  to  comply  with  the 
requirements  of  the  statute.  A  suit  to  recover  the  statutory 
penalty  is  filed  only  in  a  case  of  manifest  dereliction  of  duty. 

Much  of  the  improvement  in  the  direction  of  proper  com- 
pliance with  the  provisions  of  the  safety  appliance  laws  has  been 
accomplished  through  the  spirit  of  hearty  cooperation  manifested 
on  part  of  the  carriers.  In  most  instances  our  inspectors  are 
shown  every  courtesy,  and  their  suggestions  as  to  the  proper 
application  and  maintenance  of  safety  appliances  receive  careful 
attention.  Employees  engaged  in  the  work  of  car  maintenance 
take  considerable  pride  in  having  satisfactory  reports  made  on 
the  conditions  found  to  exist  in  their  yards  and  this  spirit  accounts 
in  a  great  measure  for  the  betterment  in  conditions. 
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Each  of  the  last  three  issues  of  this  journal  contained  articles 
that  were  submitted  in  the  car  inspectors'  competition,  which 
closed  October  1,  1915.  This  article  is  a  combination  of  the 
papers  submitted  by  seven  contributors,  located  in  various  parts 
of  the  country  from  New  England  to  Kansas.  These  seven  con- 
tributors are  C.  L.  Bundy,  general  foreman,  Delaware,  Lacka- 
wanna &  Western,  Kingsland,  N.  J.;  W.  T.  Clanton,  car  fore- 
man, Illinois  Central.  Cairo,  111. ;  G.  H.  Heiter,  chief  car  inspector, 
Louisville  &  Nashville,  Mobile,  Ohio;  H.  T. 'Mabry,  car  clerk, 
Atchison,  Topeka  &  Santa  Fe,  Topeka,  Kan. ;  John  C.  Murdock, 
Boston  &  Albany,  Allston,  Mass. ;  W.  W.  Warner,  foreman 
car  department,  Erie  Railroad,  Cleveland,  Ohio;  and  W.  G. 
Walker,  car  inspector,  Chesapeake  &  Ohio,  Silver  Grove,  Ky. 

IMPORTANCK    OK    St'LECTIOX 

Those  who  have  had  experience  in  handling  men  will  concede 
that  it  is  next  to  impossible  to  train  them  to  perform  satisfac- 
torily any  duty  or  work  that  they  dislike.  Experience  teaches 
us  to  select  men  with  great  care  for  positions  of  any  real  impor- 
tance. Much  valuable  time  and  money  will  be  wasted  in  trying 
to  educate  a  man  to  be  a  car  inspector  if  he  does  not  like  this 
kind  of  work  at  the  start.— (W^.  W.  Warner.) 

RESI*OXSlBILITY   FOR   TRAINING 

The  statement  has  been  made  that  it  is  difficult  to  procure 
capable  men  for  the  position  of  car  inspector.  If  it  is  true 
there  must  be  something  wrong  with  the  organization  of  the 
car  department  as  a  whole.  W^e  may  examine  this  statement 
from  an  American  point  of  view.  "If  you  would  be  well  served, 
be  your  own  servant."  Good  capable  men  are  not  like  a  mush- 
room and  do  not  grow  over  night.  They  must  be  developed.  If 
you  want  good  men,  serve  yourself  with  them  by  having  a 
system  of  your  own  to  develop  them.  You  will  then  know 
the}-  are  good,  as  you  know  the  conditions  under  which  they 
received  their  training.  You  also  have  developed  yourself  into 
a  position  where  you  do  not  have  to  depend  on  men  of  whom 
you  yourself  have  no  knowledge. — (John  C.  Murdock.) 

THE  inspector's  RESPONSIBILITV 

The  M.  C.  B.  rules  represent  the  laws  governing  the  joint 
responsibility  of  foreign  roads  to  home  lines.  If  the  inspector 
is  not  capable,  or  is  slack  in  the  performance  of  his  duty,  the 
road  he  represents  carries  a  high  expense  account  which  should 
be  reduced  by  damages  paid  by  other  roads  under  the  M.  C.  B. 
rules.— (/o/m  C.  Murdoch.) 

Most  of  the  tonnage  carried  is  destined  to  points  oflF  the  line 
•originating  it  and  cars  therefore  must  pass  the  inspectors  of  a 
luimber  of  different  roads  in  getting  to  their  destination.  It  is 
therefore  necessary,  for  the  prompt  movement  of  freight,  to 
nave  good  broad  gaged  common  sense  inspectors.  Cars  should 
be  held  up  only  when  their  condition  is  such  that  they  are  not 
HI  safe  condition  to  go  forward. —  (C.  L.  Bundy.) 

COMPI.ICATION    OF    RULES 

\\  hile  the  M.  C.  B.  rules  governing  the  interchange  of  cars 
are  based  on  business  principles,  they  are  all  more  or  less 
complicated  and  different  interpretations  are  placed  on  different 
rules  by  different  men.  It  is  necessary  for  the  M.  C.  B.  Asso- 
ciation to  have  a  committee,  known  as  the  Arbitration  Commit- 
l^^,  to  pass  on  all  disputes  referred  to  it  for  settlement  and  it 
IS  often  called  upon  to  settle  cases  referred  to  it  for  a  decision. 
—  iC.L.  Bundy.) 

The  car  inspector  is  required  to  work  11  or  12  hours  a  day, 
With  very  little  time  to  study  the  rules,  or  to  keep  posted  on  the 
"ifferent  duties  that  he  has  to  perform.    If  he  was  on  an  eight- 


hour  shift  it  would  give  him  time  to  study  the  rules,  and  keep 
well  posted  on  safety  appliances,  combination  defects,  use  of 
wheel  and  coupler  gage,  etc.  The  interchange  rules  are  hard  to 
understand  if  an  inspector  does  not  take  a  great  deal  of  time 
to  study  them  out;  in  fact,  many  of  them  are  apparently  con- 
flicting,  if  not  thoroughly  understood. — (H'.    T.   Clanton.) 

QUALIFICATIO.NS   OF   CAR   INSPECTOR 

A  car  inspector  should  be  able  to  read  and  write  fair!}'  well; 
should  have  good  eyesight,  so  that  he  may  be  able  to  see  defects 
if  they  exist;  should  be  physically  able  to  get  around  and  climb 
over  cars  in  making  inspections ;  should  be  industrious,  as  there 
is  no  room  for  the  lazy  fellow;  should  be  of  a  good  disposition 
in  order  to  get  along  with  inspectors  of  other  lines,  and  his  hear- 
ing should  be  good. —  (C  L.  Bundy.) 

A  car  inspector  should  have  a  good  character,  the  trait  of  ob- 
serving, and  a  desire  to  do  unto  the  other  inspector  as  he  wishes 
to  be  done  by.  Too  many  interchange  inspectors  get  the  idea  that 
tiieir  employer  wants  them  to  try  to  "put  it  over  on  the  other 
fellow"  whenever  he  gets  a  chance.  This  is  entirely  wrong. 
Whenever  a  car  is  held  up  it  means  that  a  shipment  is  being 
held,  if  it  is  a  loaded  car,  or,  possibly,  if  it  is  an  empty,  some 
shipper  is  holding  his  shipment  until  the  car  arrives;  in  any 
case  some  one  will  have  to  pay  the  per  deim. —  (W.  Jl'.  li^anicr.) 

An  inspector  should  possess  good  health,  be  energetic,  not  a 
shirk,  have  a  fair  education  so  that  his  reports  of  defects  exist- 
ing on  cars  inspected  can  be  understood  by  others  who  handle 
them,  a  quick  eye,  a  good  memory,  and  good  judgment.— (//. 
T.  Mahry.) 

He  should  be  a  man  with  a  disposition  to  get  along  agreeably 
with  hi s^ neighbors — the  inspectors  on  other  roads  who  inspect 
cars  against  him.  If  not,  he  will  find  many  cars  held  up  by 
them  for  minor  defects  that  would  be  perfectly  safe  to  run; 
as  a  result  important  freight  will  be  held  up.  I  feel  that  this 
is  one  of  the  most  needful  qualifications  of  a  car  inspector — to 
get  along  with  the  other  fellow  and  give  and  take  a  little,  as  it 
were,  in  order  to  keep  cars  moving  through  to  their  destinations. 
—  (C.  L.  Bundy.) 

A  man  who  deserves  to  become  a  car  inspector  should  possess 
a  common  school  education  that  he  may  acquire  the  proper 
knowledge  and  conception  of  the  various  codes  of  rules  pertain- 
ing to  the  position.  He  should  be  a  man  whose  honesty  and 
integrity  will  at  no  time  be  questioned  by  his  superior  officers. 
His  habits  must  be  good.  He  must  not  be  given  to  the  use  of 
intoxicants.  He  must  be  studious,  industrious  and  constantly 
on  the  alert,  and  at  all  times  mean  business.— (C  //.  Heifer.) 

In  addition  to  being  a  young  man,  he  should  be  able  to  read 
and  write  fairly  well,  at  least;  he  should  have  a  keen  eye  for 
detecting  cracked  wheels,  loose  wheels,  cracked  arch  bars  and 
many  other  similar  defects;  he  should  be  somewhat  athletic, 'as 
there  is  considerable  climbing  over  cars  in  making  inspec- 
tions.—(C.  L.  Bundy.) 

KNOWXEDGE    REQUIRED 

A  car  inspector  should  know  the  parts  of  a  car,  and  their 
value  to  the  car  as  to  safety.  He  should  be  conversant  with  the 
M.  C.  B.  rules,  Arbitration  Committee  decisions,  and  all  cir- 
cular matter  pertaining  to  the  interchange  of  and  running  of 
cars.  He  should  know  when  open  cars  are  properly  loaded, 
single,  or  in  group;  be  familiar  with  the  U.  S.  safety  appliance 
standards;  also  able  to  pass  on  high  cars,  and  the  heighth  and 
width  of  loads  on  open  cars  to  pass  published  clearances.  He 
should  be  able  to  select  a  suitable  car  for  all  kinds  of  commodi- 
ties, particularly   explosives   and   inflammable   material;   be  able 
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to  determine  the  nature  and  e.xtent  of  needed  repairs,  to  make 
cars  safe  for  trainmen,  and  safe  in  regular  train  service.  He 
should  pos>;ess  decisive  power,  and  exercise  good  judgment  to 
facilitate  the  movement  of  freight. —  (E.  G.  ll'alkcr.) 

TR.MXING 

Much  depends  on  the  method  pursued  for  developing  men  for 
this  kind  of  work.  We  cannot  place  an  mexperienced  man 
on  an  interchange  and  expect  him  to  make  good  from  the  start. 
We  must  give  him  an  opportunity  to  learn  the  method  of  in- 
specting cars,  the  proper  interpretation  of  the  M.  C.  B.  rules, 
etc.  This  can  best  be  done  by  placing  a  new  man  with  an 
experienced  one  who  has  enough  interest  in  his  fellow  man  to 
give  him  tiie  necessary  instructions  and  advice.  Success  or 
failure  depends  very  much  on  the  kind  of  a  start  that  the  new 
man  gets.  If  he  is  impressed  with  the  importance  of  his  part 
of  the  work  and  is  given  the  proper  instructions  and  has  the 
rifjit  qualifications  he  will  he  a  success. —  (//'.  J/'.  Warner.) 

Put  bright  young  men  about  2S  years  of  age  in  the  shop  or 
repair  yard,  working  on  all  kinds  of  cars,  for  about  one  year 
at  least,  preferably  two  years ;  then  place  them  with  an  experi- 
enced car  inspector  in  the  yards  inspecting  cars. —  (C.  L.  Bnndy.) 

The  car  inspector  should  be  .selected  from  young,  energetic, 
sober  men  on  the  repair  tracks.  Here  he  acquires  the  knowledge 
of  different  parts  of  cars,  their  location,  and  as  to  whether 
repairs  are  properly  made  standard  to  the  car.  He  should  be. 
perfectly  familiar  with  this  work.  Then  he  should  be  given 
the  M.  C.  B.  rules ;  M.  C.  B.  loading  rules,  and  U.  S.  safety 
appliance  regulations,  so  he  can  familiarize  himself  with  the 
rules  governing  the  interchange  of  cars.  He  should  then  be 
placed  with  an  experienced  interchange  inspector,  who  can  ex- 
plain the  rules,  and  teach  him  their  meaning  and  workings.  This 
ran  be  done  by  reading  the  rules,  one  at  a  time,  and  explaining 
them ;  then  see  that  he  understands  each  rule,  also  that  he  thor- 
oughly understands  what  constitutes  a  combination  of  defects, 
what  are  delivering  line,  or  owners'  defects.  Also  explain  thor- 
oughly the  use  of  the  billing  repair  card ;  M.  C.  B.  defect  card  ; 
joint  evidence  card ;  the  partial  repair  card,  and  cardable  de- 
fects.~(n".  T.  Clanton.) 

A  man  should  serve  not  less  than  six  months  in  a  car  shop, 
for  it  is  there  that  he  has  the  opportunity  to  become  familiar 
with  the  various  parts  of  cars  from  the  rail  to  the  running 
board.  He  learns  how  to  frame  and  construct ;  he  becomes 
familiar  with  all  the  standards  of  material,  and  where  it  belongs. 
From  the  shops  he  should  go  into  the  yards  with  a  reliable 
inspector,  where  he  can  be  instructed  in  the  daily  practice  of 
inspecting  trains  in  and  outbound. —  (G.  H.  Hcitcr.) 

The  car  insju-ctor  must  have  a  training  in  car  construction  and 
repairs  by  actual  experience  under  a  qualified  foreman,  also  a 
theoretical  knowledge  of  the  rules  governing  the  condition  of, 
and  repairs  to  freight  cars  for  the  interchange  of  traffic.  Thus 
qualified  and  trained  he  should  be  placed  under  the  supervision 
of  an  experienced  and  qualified  inspector  that  he  may  gain  ex- 
perience in  the  interpretation  and  application  of  the  rules  by 
acttial  inspection  and  application. —  (//.  T.  Mahry.) 

The  car  foreman,  general  foreman,  or  master  mechanic,  should 
call  all  of  his  inspectors  together  once  each  month,  or  oftener, 
and  go  over  the  most  difficult  rules,  or  the  ones  that  are  not 
thoroughly  understood. —  (W.  T.  Clanton.) 

Send  them  to  M.  C.  B.  conventions  and  furnish  them  with 
reading  material  to  add  to  their  knowledge.— (yc/Mj  C".  Mur- 
dock.) 

DUTIES 

The  terminal  inspectors'  duties  are  to  inspect  all  cars  in  trains 
as  they  arrive  at  the  terminal,  marking  out  such  cars  as  are  found 
to  be  in  bad  order.  While  it  is  not  absolutely  necessary  for  them 
to  be  experts  on  the  M.  C.  B.  rules  of  interchange,  it  is  well 
for  them  to  be  fairly  well  posted  in  this  respect.  Inspectors  at 
interchange  points  should  be  well  posted  on  the  M.  C.  B.  rules 
of  interchange,  in  addition  to  their  other  qualifications,  which 
include  all  the  qualifications  of  the  terminal  inspectors.  There 
are  so  many  things  for  car  inspectors  to  look  after  that  it  is  hard 


to  outline  all  of  them.  The  most  important  thing,  in  addition 
to  inspecting  cars,  is  to  keep  a  thorough  record  of  all  cars 
delivered  from  one  road  to  the  other.  This  record  should  show 
dates,  car  numbers  and  initials  and  defects,  if  any;  also  record 
of  M.  C.  B.  defect  cards,  if  car  is  so  carded.  He  should  be  able 
also  to  furnish  the  proper  information  for  billing  on  all  work 
done  to  foreign  cars. —  (C  L.  Bundy.) 

EXAMINATIONS 

The  car  department  should  e.xamine  its  men  on  the  ^L  C.  B 
rules  and  rate  them  on  a  percentage  basis.  In  case  of  vacancy 
in  the  inspection  force  promote  the  man  with  the  highest  per- 
centage.—  {John  C.  Murdoch.) 

The  responsibilities  that  inspectors  have  are  such  that  mean> 
should  be  employed  to  know  their  qualifications  and  fitness, 
and  by  examinations  to  determine  the  extent  of  their  knowledge 
of  the  rules,  thus  inducing  them  to  keep  posted  and  up  to  date. 
The  incompetent  and  non-progressive  inspectors  can  thus  be  lo- 
cated and  eliminated. —  {H.  T.  Mahry.) 

HELPING    THE    INSPECTOR 

At  some  of  the  large  interchange  points  local  rules  governing 
the  interchange  of  cars  have  been  put  in  force  with  good  results. 
If  the  railroads  would  institute  a  rigid  inspection  of  all  cars 
while  they  are  empty  and  have  needed  repairs  made,  most  of 
the  ditViculty  would  be  overcome  and  the  poor  car  inspector 
would  be  relieved  of  much  of  his  trouble. —  (C  L.  Bundy.) 

COMPENSATION 

There  are  few  persons  who  are  natural  students  and  who 
Study  for  the  sake  of  knowledge  only.  In  order  to  make  inspec- 
tion positions  attractive  they  must  be  rated  higher  as  far  as 
wages  are  concerned.  There  must  be  some  inducement  to  en- 
courage m«n  to  give  up  their  leisure  time  outside  of  working 
hours  to  study.  Take  the  locomotive  firemen  who  have  to  pass 
first,  second  and  third  year  examinations  on  mechanical  sub- 
jects, also  one  on  train  rules  and  air  brakes.  Many  give  this 
work  up,  even  with  the  prospect  of  higher  wages,  because  they 
must  pass  a  certain  percentage  to  become  eligible  for  engineers. 
—  {John  C.  Murdoch.) 

The  M.  C.  B.  rules,  because  of  the  varied  conditions  which 
they  have  to  cover,  have  become  so  complicated  and  interlocked 
that  only  the  men  who  are  qualified  and  trained  can  understand 
and  apply  them  properly.  To  secure  and  retain  competent  men 
for  inspectors  adequate  compensation  should  be  paid  them,  thus 
inducing  the  inspectors  to  appreciate  and  strive  to  retain  their 
positions  by   faithful   service. —  (//.   T.  Mahry.) 

The  master  mechanic  should  offer  the  inspector  every  oppor- 
tunity possible,  as  the  better  posted  the  inspector  is  the  better 
service  he  will  render.  Great  responsibilities  are  placed  on 
his  shoulders,  and  he  should  report  to,  and  receive  instructions 
from  the  proper  source  in  the  mechanical  department,  and  not 
from  officers  in  some  other  department.  Then  he  should  be 
paid  well  for  his  work  and  enjoy  a  vacation  each  year,  the  sann 
as  other  salaried  men. —  (IT.  7".  Clanton.) 

PROMOTION 

The  car  insjpector  has  opportunities  for  advancement  equal  t< 
any  employee  in  the  car  department.  He  can  rise  to  the  positioi 
of  chief  inspector,  chief  joint  inspector,  general  inspector,  car 
foreman,  general  foreman  and  many  other  positions  of  impor 
tance.  In  order  to  do  this,  however,  it  is  necessary  to  keep  uv 
with  the  times,  be  constantly  on  the  job,  have  a  determination 
to  win,  and  live  strictly  up  to  the  instructions.— ( [<'.  //'.  Warner. 

A  man  that  is  thoroughly  familiar  with  the  rules  and  proficient 
in  the  discharge  of  his  duty  will  certainly  prove  qualified  fo 
greater  responsibility. —  (G.  H.  Hciter.) 

By  giving  him  opportunities  to  attend  conventions  and  meet- 
ings with  chief  joint  car  inspectors  and  car  foremen,  he  can 
grasp  many  different  ideas  that  will  help  to  develop  his  mind 
so  he  can  in  the  future  fit  himself  for  car  foreman,  or  a  chief 
joint  car  inspector,  or  perhaps  a  travelling  car  inspector,  ami 
even   superintendent  of  the  car  department. —  {W.   T.   Clanton.' 
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GRINDING  DRY  PIPES 

BY  V.  T.  KROPIDLOWSKI 

The  grinding  of  steam  and  dry  pipe  joints  is  a  liip  item  of 
Lack  shop  expense.  In  a  shop  with  an  averaire  output  of  25 
locomotives  per  month  the  pay  roll  of  the  steam  pipe  gang 
amounts  to  ahout  $400  a  month.  To  be  able  to  grind  in  fourteen 
sets  of  pipes  in  a  month  a  gang  of  six  men  cannot  meet  with 
many  had  joints.  From  these  considerations  it  is  evident  that 
any  means  which  can  be  devised  that  will  facilitate  the  grind- 
ing of  joints  will  effect  considerable  saving. 

The  illustration  shows  a  device  for  grinding  dry  pii>e  joints 
on  the  front  tube  sheet,  which  is  designed  to  be  set  up  in  the 
front  end.  The  original  crank  used  for  grinding  by  hand  is 
shown  at  A.     The  feed  screw  B  and  brace  C  are  also  part  of 


Motor  Attachment  for  Grinding    Dry   Pipes 

the  hand  equipment.  A  Little  Giant  No.  2  air  motor  furnishes 
the  power,  the  speed  being  reduced  two  and  one-half  times  by 
tlie  ficars  1)  and  /:,  from  a  motor  speed  of  about  123  r.p.m.  A 
Morse  taper  shank  is  welded  on  the  end  of  the  small  gear  shaft, 
to  which  the  motor  is  attached.  To  the  end  of  the  large  gear 
shaft  a  crank  arm  G  is  fitted.  This  is  held  in  place  by  a  set 
screw  and  imparts  oscillating  motion  to  the  crank  A  through 
the   link  connection   H.  *^ 

Tlie  construction  is  simple  and,  therefore,  ine.xpensive.  The 
gears  are  of  cast  iron  with  \y^-\n.  faces,  the  large  one  having 
a  pitch  diameter  of  lO^'^  in.  and  106  teeth,  the  small  one  having  a 
pitch  diameter  of  4  in.  and  40  teeth.  The  gear  shafts  are  'A  in. 
diameter,  and  run  in  small  cast  iron  boxes,  reclaimed  from 
scrap  and  babbitted.  The  crank  arm  is  made  from  a  straight  bar 
of  merchant  iron  -%  in.  by  V/y  in.,  upset  on  one  end  for  the  shaft 
fit.  A  number  of  9/16-in.  holes  drilled  1  in.  apart  permit  the  ad- 
justment of  the  stroke.  The  link  H  is  of  '  i-in.  by  1^-in.  bar 
iron,  with  three  9/16-in.  holes  for  the  adjustment  necessitated  by 
the  difference  in  the  diameters  of  front  ends.  The  clamp  /  is 
made  in  two  halves,  one  having  a  trunnion  welded  on  and  fin- 
ished, so  that  it  will  work  smoothly  in  the  holes  of  the  link. 
Tlie  frame  /  is  of  -^^-in.  by  2-in.  iron.  The  bar  L  is  provided 
for  the  motor  to  rest  on  and  can  be  removed  at  any  time,  as  it 
IS  merely  secured  to  the  frame  with  eye  bolts.  The  whole  ma- 
chine is  mounted  on  a  2-in.  by  12-in.  plank.  4  ft.  3  in.  long,  and 
can   be   handled   and  moved    about   liy    one   man. 

Joints  re(|uiring  from  10  to  12  hours  by  hand,  with  this 
maciiiue  can  lie  done  in  one-half  the  time.  This  relation 
will  not  hold,  however,  as  the  time  required  by  iiand  becomes 
less.  Where  a  joint  reciuires  only  four  or  five  hours  of  hand 
grinding,  with  the  machine  it  cannot  be  finished  in  two  or  two 
and  one-half  hours,  because  the  time  used  in  setting  up,  inspect- 


ing  and  filing  the  joints,  etc.,  is  the  same  regardless  of  the  amount 
of  grinding  to  be  done.  The  machine  eliminates  one  man  in 
many  cases.  Where  the  dry  pipe  is  so  hung  tliat  when  pulled 
forward  for  inspection  of  the  joint,  the  back  end  of  the  pipe 
is  pulled  out  of  the  hanger,  two  men  are  needed,  one  in  the 
dome  to  support  the  back  end  of  the  pipe  ever>-  time  it  is  pulled 
forward  for  inspection  and  filing  of  the  soulder  on  the  joint. 


WELDING  HIGH  SPEED  STEEL  TO  SOFT 
STEEL  SHANKS 

BY  H.  W.  HARRIS 

The  drawing  shows  a  tool  for  use  in  lathes,  planers  or  shapers, 
with  a  high  speed  steel  cutting  edge  and  soft  steel  shank.  The 
welding  is  done  in  a  forging  machine,  the  high  speed  steel  tip 
being  welded  on  top  of  the  shank  so  that  it  is  backed  up  by  the 
soft  steel  in  the  direction  of  the  cutting  strain. 

The  high  speed  steel  tips  are  punched  in  the  form  of  slugs  by 
means  of  the  punch  and  die  shown  in  the  illustration.  Two  small 
recesses  or  nicks  are  provided  in  the  cutting  edge  of  the  punch, 
which  cause  the  formation  of  slight  fins  on  the  slug.     The  soft 
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Forging   IVIachine  Dies  for  Welding   High   Speed   Steel   Slugs  to  Soft 

Steel  Shanks 

steel  shank  is  tapered  at  the  end  to  about  the  form  of  the  slug. 
When  a  supply  of  shanks  and  slugs  is  ready  the  grip  dies  and 
plunger  are  applied  to  an  Ajax  forging  machine,  which  is  used 
to  weld  and  finish  the  tools. 

After  the  end  of  the  shank  has  been  raised  to  a  welding  tem- 
perature in  an  oil  furnace  it  is  covered  with  welding  compound 
and  the  high  speed  steel  slug  applied  to  it.  The  slug  is  held  in 
position  by  a  light  blow  from  a  hand  hammer  which  presses  the 
fins  into  the  hot  metal.  The  two  pieces  of  metal  arc  again  raised 
to  a  welding  temperature  and  the  tool  inserted  in  the  forging 
machine,  where  it  is  welded  and  finished  with  one  stroke  of  the 
machine.  When  removed  from  the  machine  the  tool  is  placed 
over  an  air  blast  and  hardened,  the  fiash  being  knocked  off  when 
cold.    After  grinding,  the  tool  is  ready  for  use. 

This  method  of  welding  the  two  materials  possesses  thref 
distinct    advantages   over   hand    welding.      First,   by   making   the 
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tools  in  quantities  the  cost  of  each  ti>i>l  is  materially  reduced  !>> 
the  use  of  the  machine.  Second,  the  pressure  of  the  forginu 
machine  produces  a  dense,  close  grained  tool.  The  last  and 
most  important  advantage  is  the  production  of  a  hetter  weld. 
Consideralile  difficulty  has  heen  encountered  witli  the  hand  weld- 
ed tools,  the  uncertainty  of  the  welds  resulting  in  frecpient 
failures  under  heavv  cuts. 


PISTON  VALVE  PACKING  RINGS  ^ 

BY  JOHN  C.  MURDOCK 

The  most  important  feature  of  the  piston  valve  ring  is  to 
have  it  steam  tight.  The  steam  and  exhaust  edges  must  be 
perfectly  tight  hoth  at  the  beginning  of  admission,  at  the  jwint 
of  cut-ofF,  beginning  of  relea.se,  and  at  the  point  where  com- 
pression begins.  The  L-ring  may  be  taken  as  a  good  example 
of  mechanical  construction  of  a  ring  that  iiermits  the  free 
movement  of  the  steam  at  the  moment  of  admission  and  release. 
The  L-ring,  projecting  out  over  the  side  of  the  groove,  is  suffi- 
ciently wide  to  cover  the  wall  of  the  groove,  thus  permitting 
the  free  flow  of  steam  and  at  the  same  time  preseiUs  a  steam 
tight  edge  scpiare  with  cylitider  wall.  If  the  rectangular  rinj; 
were  used  it  may  be  seen  that  as  the  edge  of  the  ring  clears 
the  steam  port  the  flow  would  be  obstructed  or  deflected  by  the 
wall  of  the  ring  groove. 

The  T-ring  is  a  more  elal>orate  development  of  the  L-ring. 
The  tendency  of  the  L-ring  is  to  show  a  lighter  bearing  at  its 
thin  edge  on  account  of  being  backed  up  by  less  stock  when 
it  is  sprung  into  its  plate.  The  T-ring  overcomes  this  tend- 
ency. The  Z-ring  provides  more  in  the  nature  of  a  plug  fit 
and  while  this  has  some  advantages  it  also  has  some  disadvan- 
tages, as,  for  instance,  witii  water  in  the  cylinders  it  will  take 
more  pressure  to  pass  the  water  by  the  rings.  Taken  as  a 
whole,  it  is  doubtful  if  any  will  show  virtues  enough  to  make 
up  for  the  simplicity  of  the  L-ring  if  it  is  properly  made  and 
maintained. 

The  packing  rings  at  the  steam  edge  of  the  valve  give  very- 
little  trouble  from  leakage,  since  the  pressure  of  the  steam  is 
on  them  all  the  time  and  holds  them  firmly  against  the  cylin- 
der walls.  The  rings  on  the  exhaust  side  are  the  ones  that 
give  the  most  trouble  and  interfere  with  the  economy  of  the 
engine.  From  the  steam  distribution  standjioint  the  economy 
in  fuel  is  governed  by  the  point  of  release  and  if  the  valve  is 
properly  constructed  the  packing  rings  that  control  the  release 
must  be  maintained  as  tight  as  possible.  At  the  moment  of 
cut-oflF  the  steam  ring,  being  in  the  port  and  surrounded  or 
balanced  in  the  steam,  leaves  all  the  work  of  holding  the  steam 
in  the  cylinder  luitil  it  does  its  work  by  expansion,  to  the 
exhaust  ring.  Also  the  pressure  from  within  the  cylinder  acts 
on  the  exposed  part  of  the  exhaust  ring  with  a  tendency  to 
compress  it  and  cause  release  to  begin  the  moment  enough  of 
its  area  is  exposed  to  the  pressure  in  the  cylinder  to  overbalance 
the  exhaust  pressure  on  the  opposite  side  of  the  ring  plus  the 
spring  tension  of  the  ring. 

The  exhaust  ring  should  be  a  perfect  fit  in  the  cylinder  and 
never  have  less  than  ^<<-in.  spring  for  a  12-in.  diameter  bush- 
ing. No  expense  should  be  spared  in  making  this  ring  a  proper 
fit,  I>oth  in  its  groove  and  in  the  cylinder.  After  being  split 
the  ring  should  be  closed  and  then  turned  to  fit  the  bushing 
for  which  it  is  designed.  Where  this  is  not  done  the  rings 
should  be  eased  off  with  a  file  until  they  bear  evenly  all  around 
the  cylinder  walls.  Cents  spent  for  this  work  will  save  dollars 
in  fuel  consumption. 

The  practice  at  the  Allston  shops  of  the  Boston  &  Albany 
is  to  bore  the  12-in.  bushings  twice,  12  Z/ZZ  in.  and  12  3/16  in., 
respectively,  before  they  are  replaced  by  a  new  bushing.  Where 
this  practice  is  followed  and  tlie  packing  rings  are  e.xpanded 
in  the  same  ratio  without  expanding  the  followers  of  the  piston 

*  Entcre.l  in  the  Piston  Valve  Packing  Ring  Competition  which  closed 
Octolwr    1.    1''I5. 


valve  rings,  trouble  is  experienced  in  the  following  two  ways: 
the  ring  projecting  into  its  groove  Z/Zl  in.  less  all  the  way 
aroiuid  in  case  of  the  12  3/16  in.  bore  has  less  bearing  in 
the  groove  and  there  is  a  greater  chance  for  leakage  of  steam 
to  occur  laterally.  The  other  trouble  is  the  ring  is  lial)le  to 
hang  down  so  as  to  catch  in  the  bushing  and  not  go  into 
the  counterbore.  For  instance,  given  a  1/16  in.  clearance  around 
the  follower  and  Yi,  in.  spring  in  the  ring  in  case  of  12-in.  bush- 
ing the  ring  hangs  down  below  the  riding  ring  3/16  in.  After 
the  bushing  is  increased  3/16  in.  in  diameter  the  ring  hangs  H  in- 
below  riding  ring.  The  idea  to  be  brought  out  here  is  to 
have  the  ring  sizes  the  same  bore  for  12  in. — 12  Z/Zl  in. — 12  3/16 
in.  valve  bushing  making  their  depth  of  fit  into  the  grooves 
constant  and  to  increase  their  diameter  by  making  the  over- 
lapping leg  of  the  L  thicker,  i.  c,  no  other  dimension  of  the  ring 
should  be  changed  except  the  outside  diameter  of  the  rings 
and  riding  rings. 

This  would  be  of  great  benefit  to  men  in  engine  house  repairs, 
as  many  times  the  counterbore  is  small  on  the  start  and  is  never 
increased  when  bushings  are  bored.  If  you  ever  experienced 
the  trouble  of  getting  valves  in  on  a  hot  summer  day  with  a 
leaky  throttle  when  the  time  is  short  you  would  know  uhat 
this  means. 


CHUCK  FOR  THE  MANUFACTURE   OF   FLUE 
CUTTER  BLADES 

BY  E.  A.  MURRAY 

Master  Mechanic,  ("hesapeake  &  Ohio.  CHifton,  Forjie.  Viri>inia 

The  illustration  shows  a  device  which  has  been  employed  very 
successfully  at  the  Clifton  Forge  Shops  of  the  Chesapeake  & 
Ohio  in  the  manufacture  of  flue  cutter  blades.  Until  a  few  years 
ago  it  was  the  i)ractice,  to  buy  flue  cutter  blades,  but  these 
blades  gave  very  poor  service  due  to  breakage.  It  was  tinally 
decided  to  inake  the  cutters  in  the  shops,  and  a  saving  of  nine 
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cents  on  each  cutter  has  resulted  with  an  increase  of  over  200 
])er  cent  in  etliciency.  The  chuck  was  designed  by  W.  C.  Diebert, 
tool  room  foreman. 

The  cutter  is  made  from  a  -^^-in.  sciuare  bar  of  high  speed  steel, 
which  is  turned  and  cut  off  in  a  turret  lathe,  as  shown  at  the 
top  of  the  illustration.  These  parts  are  then  placed  in  the  re- 
cesses in  the  rim  of  the  chuck,  where  they  are  secured  with  set 
screws.  The  machining  is  done  in  two  operations,  the  cutters 
each  being  revolved  through  an  angle  of  90  deg.  in  the  recesses, 
after  the  first  operation  is  completed.  The  chuck  has  a  capacity 
of  twenty-four  cutters. 
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The  Selection  of  Machine  Tools 


Each  Tool  Must  Be  Studied  Critically  and  Scien- 
tifically   in   Order   to  Secure  Greatest  Efficiency 

BY  GEORGE  W.  ARMSTRONG 


.% 


Tlie  output  of  a  shop  and  the  economy  effected  in  its  opera- 
tion depend  primarily  on  the  capacity  of  its  machine  tools.  Co- 
ordinately  the  capacity  hinges  on  the  care  exercised  hefore  a 
machine  is  purchased  in  ascertaining  the  character  and  amount 
of  work  which  it  is  expected  to  perform,  and  the  relation  which 
its  design  factors  bear  in  fitting  it  for  the  work  intended.  Sim- 
plicity is  the  prime  factor  and  the  other  essential  requirements 
are  rigidity  and  accuracy. 

The  purchase  of  any  machine  tool  should  only  he  the  result 
of  a  thorough  canvass  and  analysis  of  its  desirability  and  utility. 
Too  often,  the  question  of  new  equipment  is  determined  from 
recommendations  made  by  master  mechanics,  shop  superintend- 
ents, etc.  \\hile  it  is  desirable  that  the  local  supervision  should 
be  consulted  in  matters  pertaining  to  their  shop  operations 
these  recommendations  are  often  apt  to  be  colored  by  the  desire 
to  have  facilities  c(iual  to  that  of  the  "other  fellow";  by  the 
desire  to  be  well  fortified  with  equipment  to  obviate  possibility 
of  falling  down  on  shop  output  with  its  consequent  trouble; 
or  often  because  of  the  zealous  importunings  of  machine  tool 
salesmen. 

The  selection  of  suitable  machine  tools  should  involve  not 
only  a  consideration  of  the  initial  cost,  but  also  of  its  cost  of 
operation  and  the  design  factors  iniUiencing  the  repairs  and 
maintenance.  Operating  conditions  will  largely  determine  the 
size  and  type  of  machine,  but  where  possible  no  machine  tool 
should  be  selected  unless  suliicient  work  can  be  provided  to 
keep  it  in  continuous  operation. 

Cost   or    Machine   Tool   Operatiox 

Interest  on  investment,  including  cost  of  machine  tool,  accessories  and 
iiis'allalion. 

Depreciation    on    iiivestmetit. 

Cost    of    maintenance. 

Power   cost. 

Wages    of    operative. 

Proportion,  l)ascJ  on  floor  space  requirements,  of  the  plant  overhead, 
consisting    of    interest,    taxes,    maintenance,    insurance,    etc.,    on    building. 

Proportion  of   the   supervisory   and   clerical   cost. 

It  can  readily  be  seen  from  the  above  factors  that  the  hourly 
charge  for  a  machine  tool  can  be  approximately  as  great  whether 
the  machine  is  idle  or  producing.  Xor  are  these  charges  by 
any  means  imaginary,  but  rather  tangible  items  entering  into 
an  actual  cost  appearing  yearly  in  the  accounts,  and  for  which 
provisions  are  made  in  the  Uniform  Classification  of  Operat- 
ing Expenses  prescribed  by  the  Interstate  Commerce  Commis- 
sion. 

The  necessity  will  thus  be  recognized  for  selecting  a  machine 
tool  which  will  be  continuously  operated  and  one  reciuiring  a 
minimum  time  for  making  speed  and  feed  changes,  and  equipped 
with  rapid  set-up  facilities.  It  is  the  desirability  for  maximum 
productive  operation  that  recommends  motor  drive,  gear  box 
speed  changes,  push  button  control,  the  use  of  a  vertical  turret 
lathe  or  boring  mill  in  preference  to  an  engine  lathe,  or  a  hori- 
zontal milling  machine  in  certain  instances  in  preference  to  a 
planer. 

Where  the  proposed  machine  tool  installation  is  to  be  a  re- 
placement, the  tool  selected  must  be  able  to  justify  its  existence; 
m  other  words,  it  must  be  able  to  show  an  earning  or  saving 
in  the  cost  of  operation  based  on  the  productive  output  as 
against  the  cost  with  the  tools  already  in  operation.  As  will  be 
seen  by  consulting  the  table  given  ai)ove  for  cost  of  machine  tool 
operation,  this  involves  more  than  the  labor  costs.  Frequently  it 
would  be  possible  to  employ  a  tool  of  such  size  and  capacity  as  to 
effect  a  50  per  cent,  or  even  greater  saving  in  labor  cost,  but  it 


w  ould  nevertheless  be  a  very  (luestionable  economy ;  in  fact,  even 
an  increased  expense  owing  to  lack  of  sufficient  work  to  fully  utilize 
the  tool's  capacity,  or  due  to  the  extremely  high  fixed  expense. 
For  example,  in  a  shop  with  an  output  of  about  10  engines  a 
month,  having  an  80-in.  driving  wheel  lathe  on  which  the  cost  of 
turning  a  pair  of  wheels  was  $1.40.  it  woidd  be  a  sheer  waste  to 
purchase  a  90-in.  motor-driven  machine  which  could  do  the  work 
for  30  cents  a  pair. 

An  expenditure,  on  the  other  hand,  for  a  modern  high  dut\- 
radial  drill  press  capable  of  effectively  utilizing  high  speed 
drills  would  imdoubtedly  be  fully  warranted,  as  by  its  means  a 
productivity  of  suliicient  magnitude  could  be  secured  to  replace 
two  or  more  old-style  machines.  Yet  this  might  still  be  unwar- 
ranted if  the  old  machines  are  of  ample  construction  and  ca- 
pable of  being  strengthened  in  feed  mechanism  and  gear  drive  so 
as  to  utilize  the  capacity  of  high-speed  steel. 

In  an  initial  installation,  the  prime  inlUience  of  course  is  the 
necessity  for  certain  machines  to  adequately  cope  with  the 
work  contemplated.  The  type  of  machine  and  the  degree  of 
development,  other  than  that  imposed  by  the  work,  should  be 
the  result  of  a  careful  analysis  of  the  various  characteristics 
(as  outlined  in  the  table  of  factors  for  consideration  in  machine 
tool  operation)  of  the  machine  tools  available.  As  far  as  pos- 
sible, this  analysis  should  be  based  on  the  manufacturer's  speci- 
fications, supplemented  by  an  actual  observation  of  the  machine 
tool  in  question  under  working  conditions. 

I' Initial    cost   of   ni.-ichine. 
J  Cost   of   accessories. 
1  Installation. 
(^Depreciation. 

iHourly  charge  when  idle. 
J  Hourly   charge   when   running. 
]  Normal    production   per   hour. 
LUnit  cost   of  production. 

TKind    and    quality    used    for    different    parts. 
-,  Distribution   of  metal. 
L.Strength    and    stability    of    design. 

I  Belt,   geared,  motor  or  chain? 

j  Is    the    power    ample? 

J  Is  it  positive  or   flexible,  and  which  is  l>cst  suited  ' 
"lis   control   centralized   and   easily  accessible? 

I  Are   heavy   parts  power  moved? 

i^Is  mounting  provided  for  direct  motor  drive? 

Are  speed  changes  ample? 

Do    they    tit    scheme    of    uniformity    adopted    for 

your   shops? 
Are  they  in  geometric  progression? 
Can   changes   be  quickly    made? 

fOrdinary. 
J  Ball    bearing. 
]  Koller   bearing. 
^Provision   for  taking  up  wear  in   major  bearinij. 

p'orced?       Sight    feeds    used? 
J  If   not    forced,    arc   oil    holes    accessible? 
]  Oil    or    grease   cups   on    bearings? 
(^(Jears   enclosed?      Run   in    oil    baths? 

TOrdinary. 
-]  Magnetic. 
(.Air   cotitrolled. 


Cost 
Factors. 


Design 
Factors. 


("Investment 
'  Maintenance 

I 

i  Operational 


Materials  of 
Construction 


Power  Drive 


Speeds 

I  and 
'  Feeds 


Bearings 


Lubrication 


Method  of 

("bucking 

Work 

Safety 
Provisions 


Operation 


il'or    the    operator. 
Of    machine,    i.    e.. 


foolproof  safeguards. 


TFrictional    loss. 

J  Absence   of   vibration. 

j  Ease   of   leeding  and   discharging. 

I  Convenience   of   attachments. 


Repairs 


J  Are     wearing     parts     interchangeable,     accessible 
I      and    easily    changed? 

I  Facility   for   quick   set-up. 

Katige   of    work    ])ossible. 

Is    it    easily    movable? 

Arranged    for   use   of  cutting  lubricants? 

("ompact,   yet    not   crowded? 
Ll'it   location   available? 

In  general  the  selection  of  a  machine  *ool  will  resolve  itself 
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into    one    of    the    followinii    types    as    being    those    most' com- 
monly   required    in    railroad    practice: 

1,  Biilt    tlirtadinj:    niacliints. 

2,  Uoriiit;    ii'ju'liiiies. 
a,    horizonial. 

}i,   vertical. 

3,  Drilling    iiiachiiu's. 

a,  heavy    duly    Imx  ciihiiiiii    tyiif. 

b,  radial. 

c,  vertical. 

d,  sensitive. 

4,  (jrindiiiM   machine. 

a,  cylindrical. 

b,  cutter    am!    tool. 

c,  disc. 

d,  drill. 

e,  floor   and    bench. 

f,  internal. 

g,  surface. 
.=;,   I.athv. 

a,  enjjine   or    jdain. 

b,  turret. 

e,  special,  as  wheel,  etc. 
6,   Millinv:   ni.ii  hine. 
a,   horiziiiit.il. 
1),    vertical. 

c,  universal. 

/.    I'l.inin^    machine. 

8,  Shaping;    machine. 

9,  ."^lotlin),;    machine. 

Brief  cctnsideration  will  be  given  the  various  types,  their  ad- 
vantage.-^  and   respective  merits. 

lONSIlM.R.MION    OK    IIIFFI.RKNT  TYPES 

Two  general  types  of  l)olt  tlireading  machines  arc  in  service, 
differing  mainly  in  details  of  construction  imposed  by  use  of 
high  speed  and  carbon  steel  dies.  While  the  use  of  high  speed 
steel  must  not  be  depreciated,  as  we  owe  to  it  our  modern 
development  of  machine  shop  practice,  it  is  <|uestionable  as  to 
the  advisability  of  employing  it  where  any  style  of  thread  cutting 
tool  is  required.  A  full  realization  of  the  high  speed  elements 
in  steel  require  tempering  at  approximately  2,200  deg.  F.  As 
this  brings  the  steel  almost  to  a  state  of  fusion,  it  will  be  seen 
that  if  attained  the  points  of  the  threads  must  be  injured.  To 
avoid  this,  a  temperature  of  about  1,700  deg.  to  1,800  deg.  F. 
must  be  used,  which  renders  it  but  little  more  effective  than 
well  tempered  carbon  steel.  Particular  attention  should  l-e 
paid  in  the  threading  machine  to  the  construction  of  the  die 
head,  as  the  locking  mechanism  holding  the  dies  in  place  while 
cutting,  is  of  the  utmost  importaiue  in  securing  an  accurate, 
clean   cut   job. 

Both  types  of  boring  mills  are  useful  shop  tools.  The  utility 
of  a  horizontal  boring  machine  will  be  readily  apparent  for 
,'ill  classes  of  work  reqm'ring  only  boring  and  facing  with  no 
external  turning,  as  it  is  capable  of  performing  the  work  more 
effectively  and  (luicker  than  an  engine  lathe  or  vertical  machine. 

\\  here  work  of  any  size  requiring  chucking  is  to  l»e  turned 
it  is  doubtful  if  any  more  effective  machine  can  be  selected  than 
a  vertical  turret  lathe  or  boring  mill.  With  it  (|uick  set-ui)s 
can  i>e  secured,  maximtim  rigidity  of  setting,  quick  tool  changes 
and  good  cutting  speeds.  Particular  attention  should  be  given 
in  boring  machine  selection  to  the  manner  of  driving.  Worm 
gear  drive  should  be  avoided,  not  only  for  these  but  for  all 
t>pes  of  machines,  as  it  gives  considerable  trouble  because  of 
overheated  and  cut  bearings  and  wears  rapidly.  Spur  gear 
driven  machines  will  be  foimd  far  more  satis f.ictory.  .\  table, 
so  constructed  that  it  will  not  have  a  tendency  to  lift  up  with 
heavy   cuts,   is   also   to  be   desired. 

All  the  types  of  drilling  machines  are  to  be  found  in  railroad 
shops,  the  sensitive  drill  mainly  only  in  tool  rooms.  By  far 
the  most  satisfactory  all-around  machine  is  the  high  duty  radial 
drill.  This  should  be  of  rigid  construction  and  with  an  arm  so 
braced  as  to  avoid  springing  under  heavy  feeds.  This  latter 
results  in  the  drill  dropping  when  emerging  from  the  hole  and 
is  the  cause  of  many  broken  drills.  Variable  speed  motors  are 
preferable  in  securing  speed  changes  to  a  machine  with  either 
motor  or  belt  drive  and  gear  box  changes. 

Grinding  machines  are  in  service,  but  owing  to  their  often 
complicated  construction  and  limited  use,  it  is  doubtful  whether 
other  than  for  various  tool  grinding  purposes  their  selection  is 
justified. 

Regar<ling  the  lathe,  it  is  often  debatable  whether  to  purchase 


a  plain  engine  lathe  or  some  type  of  turret  lathe.  Usually  a 
powerful  standard  machine  provided  with  quick  speed  and  feed 
changes  will  turn  out  more  work  cheaper  than  an  automatic  or 
semi-automatic  because : 

1.  Tlie  average  machine  job  having  few  operations  on  it, 
rarely  brings  the  special  features  of  the  semi-automatic  into 
play. 

2.  In  general,  the  number  of  pieces  to  be  run  through  are  too 
few  to  pay  to  set  the  stops,  etc. 

3.  The  inachines  are  seldom  pr«)]»erly  equipped  because  each 
new  job  generally  requires  a  complete  outfit  of  special  tools. 

4.  On  account  of  these  machines  being  more  complicated  than 
the  average  standard  tools,  some  part  is  often  out  of  order — not 
badly  enough  to  pay  for  overhauling,  but  enough  to  interfere 
with  the  running. 

Where  work  is  to  be  done  which  is  easily  swung  on  centers 
an  engine  lathe  is  best  adapted;  while,  as  previously  stated,  the 
vertical  turret  lathe  or  boring  mill  is  best  adapted  for  all  chuck- 
ing  work  other  than  very  small  pieces. 

The  milling  machine  is  a  rapid  producer  as,  owing  to  tht 
greater  area  of  cutter  surface,  higher  speeds  can  be  employed, 
cutting  si)eeds  of  70  to  90  feet  per  minute  being  not  unusual. 
The  horizontal  milling  machine  also  possesses  the  advantage 
that  one  piece  can  be  maciiined  while  chucking  or  setting  an- 
other, thus  making  the  machining  practically  continuous.  The 
horizontal  machine  is  the  ideal  machine  for  heavy,  fast  cutting, 
as  the  strain  comes  straight  down  on  the  table.  The  vertical 
machine  is  best  adapted  to  small  and  flat  work.  If  the  surface 
milled  stands  high  above  the  table,  the  horizontal  pressure  of 
the  cut  throws  a  heavy  strain  on  the  chucking  fixtures  or 
clatnping  down  bolts.  High  work  also  tends  to  lift  the  table 
from  its  bed  and  thus  produces  chatter.  With  the  milling 
machine,  particular  attention  should  be  paid  to  the  size  of  the 
spindle,  which  should  be  at  least  one-third  the  diameter  of  the 
cutter  head  which  it  is  desired  to  use.  A  substantial,  rigid 
spindle  is  the  most  important  factor  in  successful  milling  ma- 
chine operation,  as  with  a  head  and  spindle  that  springs  the 
feed  will  be  only  about  one-quarter  to  one-fifth  of  that  other- 
wise maintainable. 

The  planer,  sliaper  and  slotter  arc  all  so  well  known  that  little 
need  be  said  regarding  them.  Owing  to  the  variety  and  range 
of  material,  from  chrome  and  vanadium  steels  to  steel  castings, 
and  from  cast  iron  to  lirass,  a  fertile  field  has  been  opened 
for  variable  speed  motor-driven  planers,  of  which  there  are 
several  good  ones  available.  Worm  gear  driven  machines  are 
to  he  a\oided  for  the  same  reason  as  cited  in  connection  with 
boring  machines.  As  it  is  detrimental  to  maintenance  of  accu- 
rate surfacing  to  operate  a  planer  to  any  considerable  extent 
on  short  stroke,  the  class  of  work  should  receive  serious  coji- 
sideration  in  the  determination  of  the  proper  size. 

Gf..\KR.\L    St'CCKSTIONS 

In  conclusion,  a  few  suggestions  applicable  to  machine  tools 
in  general  are  given. 

Lubrication  should  be  well  taken  care  of  and  be  positive  in 
cases  of  heav\'  machines.  All  high  speed  bearings  should  be 
equipped  with  ring  type  oilers. 

The  bearings,  especially  main,  or  others  having  considerable 
wear,  shoidd  preferably  be  of  a  split  type  to  facilitate  taking 
up  wear  gradually.  Certain  types  of  tapered  sleeve  bushings 
are  also  useful,  but  do  not  permit  of  the  latitude  afforded  by 
the  split  bushing. 

Wherever  possible  avoid  anything  but  spur  gear  driving  and 
if  necessary  in  high  power  transinission  use  heat  treated  gears, 
.^void  bevel  gear  drives  as  a  source  of  constant  trouble  if  you 
would  have  peace  of  mind  regarding  your  machine. 

For  some  heavy  machines  gears  having  teeth  cut  at  an  angle 
are  to  be  recommended,  as  this  prevents  chatter  and  marking 
of  works  by  the  gear  teeth.  The  power  should  pass  through  a? 
few  gears  as  possible  from  motor  or  belt  cone  to  the  work,  an^l 
no  gear  should  be  required  to  run  higher  than  1.000  ft.  per  min 


\ 


February,  1916 


RAILWAY  MECHANICAL  ENGINEER 


91 


of   tooth   speed.     Above   this,   it   is   best  to   use   belts   or   silent 

chain   drive.  .      , ,    ,  ,  . 

Machines  equipped  with  bolt  slots  should  have  them  de- 
signed so  that  the  depth  of  the  narrow  part  is  at  least  30  per 
cent  greater  than  tiie  width  of  the  slot  to  prevent  breaking  of 
slots.  It  is  important,  too,  that  in  service  only  bolts  be  used 
having  specially  machined  heads  so  as  to  fully  fill  the  slot. 

And  last,  it  should  be  borne  in  mind  that  the  most  salient 
points  in  machine  tool  selection  are  simplicity,  accessibility, 
rigidity  and  accuracy  and  that  the  limiting  factor  in  output 
should  cither  be  the  tool  or  the  strength  of  the  piece  machined 
after  it  has  been  set  up  to  resist  a  heavy  cut. 


OIL  CANS  OF  RATIONAL  DESIGN 

Tust  why  certain  peculiar  forms  of  oil  cans  are  used  by  rail- 
roads is  a  question,  when  we  consider  the  severe  service  to 
which  they  are  subjected.  Like  many  other  things  it  is  possibly 
due  to  lack  of  study  and  consideration  on  the  part  of  those 
in  charge  of  this  work,  or  in  the  blind  following  of  precedent. 
Some  of  the  peculiar  shapes  in  which  they  are  made  and  the 


An  Oil  Can   Designed  to  Withstand  Severe  Service 

damage  to  which  they  are  subjected  is  clearly  shown  in  one  of 
the  photographs. 

The  second  photograph  shows  a  new  design  which  was  intro- 
duced on  the  St.  Louis  &  San  Francisco  a  couple  of  years 
ago  and  has  given  excellent  service.  The  cars  shown  are  of 
5  and  10  gal.  capacity,  made  of  No.  16  galvanized  iron.    These 


cans  may  be  rolled  out  of  a  car  in  unloading  and  not  be  dam- 
aged ;  in  storing  in  the  store  department  they  will  not  take  nearly 
as  much  floor  space  as  other  cans  do.  They  will  last  indefinitely. 
The  5-gal.  cans  that  were  formerly  used  were  made  of  No.  26 
galvanized  iron.  They  cost  $1.10  and  the  10-gal.  cans  cost 
$1.35;  and  they  would  not  last  more  than  about  two  or  three 
months. 
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Poorly   Designed   Oil   Cans  Which   Are   Easily   Injured  and   Require 
Considerable   Storage   Space 

cans  are  made  with  flat  tops  and  bottoms,  flanged  in  ^  in. 
and  riveted  with  rivets  on  1^  in.  centers.  They  are  soldered 
ui  a  large  pot  of  melted  solder,  so  that  every  rivet  and  seam 
is  soldered  at  one  time.  The  cans  will  stand  a  pressure  of  40  lb. 
of  air  per  sq.  in.  in  testing  them  for  leaks. 
The  5-gal.   cans  cost  $1.65   and   the   10-gal.   cans  $2.00.     The 


POWER  OPERATION  OF  RATCHET  JACKS 

BY  ALLEN  RAYMOND 
Assistant  Roundhouse  Foreman,  New  York  Central,  Avia,  Pa. 

Raising  an  engine  or  tank  with  ratchet  jacks  is  at  best  a  slow 
and  tedious  operation.  The  workman  is  compelled  to  use  up 
his  energy  in  getting  the  engine  off  the  rails  and  when  he  is 
ready  to  do  the  work  for  which  the  raising  of  the  locomotive 
is  but  the  preparation,  he  is  tired  out.  The  quality  of  the  repair 
work  done  is  therefore  apt  to  suff^er.  The  illustration  shows  a 
means  by  which  this  condition  is  reversed,  the  jacks  being  oper- 


Operating    a     Motor    Jack    with    an    Air    Motor 

ated  by  an  air  motor  which  eliminates  the  heavy  exertion  from 
the  raising  of  the  engine. 

The  device  consists  of  a  simple  double  train  of  gears.  The 
shafts  of  these  gears  are  supported  in  a  casing  made  up  of  two 
plates  which  may  be  maintained  in  proper  relation  to  each  other 
either  by  special  bolts  or  straight  bolts  with  thimble  spreaders. 
The  shaft  of  the  small  gear  ends  in  a  Morse  No.  4  taper  shank, 
to  which  any  reversible  air  motor  may  be  attached.  The  jack 
is  operated  from  the  shaft  of  the  large  gear,  which  is  provided 
with  a  hexagonal  socket.  A  '/»-m.  eye-bolt  is  pivoted  on  one  of 
the  casing  bolts  at  the  motor  end  of  the  device.  This  bolt  is 
26  in.  long  and  supports  the  device  against  the  reaction  from 
the  motor  torque. 

With  an  air  motor,  using  one  of  these  reducing  trains,  a  Norton 
ratchet  jack  may  be  operated  about  three  times  as   fast   as  anv 
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p'rererahle   in    -eeiirit)'.;    -peed    elianye-   to   a    m.n  him     with    either 

.  niotor  t>r  helt  <lri\e  and  frear  l>o\   clian'-.'»-. 
....liriiiiliuL:   tliai'lnnes   aff '  in    sefwe.   hut    owin.:    to    their    often 
.lomfdieated  voii^trnetlon  and   limited   n-t.  it   i*-  do-ihtfiil   wlutlui 
.tifher  than    tVit -vrifiv^US  tii^rd  i:riiidiiii;   pnriio-»  -   iluir   -•  Itciioii    i- 
jn-titied.        '  •y^. 

l\«-4;.inlin'^  .the  kifhe;  it  i-  oft»n  del.:(tahle  whether  to  pureha«e 


a  plain  em^iiu  lathe  or  -oine  t.\pe  of  turret  lathe-.  I'^^nally  a 
powerful  standard  inaehiiie  provide. 1  with  .iniik  -peed  and  teed 
ehan!.:e>   will   tnni  "Ut   more   work  ehe.iiu  r  th.m   .in   automatic  or 

■  V -eini-antomalie  heean>e  :  '    '-.u;.'    -•■••■:■..■.•."-..■.-;;.■.'-■ ' 
'■      1.      Tlu-    axeraue  machine   joh    haxiir.;    few    <>per;'.fions    on    it. 

•";  rarely    l.riiit:^.  the    special    fiaturcs.  of    tUc    setui-uutumalic    into  ^ 

■  .:  ph\\  ■".    - 

2.      In  '.^em  ral.  the  mimhrr  ..f  pitce-  to  he  run  throU'..;h  are  tp<>. 
.few    to  ]»ay   to   -<t    thf   -top-,  itc. 
- ;  ,        3.      Tin    machiiu-    arr    -ej.l.'in    pr^perlv    eipiippid    l.»can-e    each 
y  ■  UVU    j"h  u;enerall.\    re<|nire-  a  complete  outfit  of  -lucial   tool-.       . 
>.-    4.     <  Ml  acouiil  .'f  tlie-e  machine-  hein-_  more  c.  «mi>lic.itr.l  than, 
'the  a\eraL:e  -t.ui.laiil  tool-,  -..me  pari  i-  ofttii  ..nl  ol   order     not 

■  •'.■'I'.idlv    iiionuh    t.t    pa.\     for   o\»rh.tulin,c,    htit    dion-h    to    intirlere 
with  the  rnnnin.u. 

. -\       W  liere   w-'ik  is   to  he  iloiu    which   is   cavil.v    -wiin.:    "ii    ci  nlers 
a»i  eiiyitie  lathe  i-  he-t    .nl.q.l.  <1  :    whih.  a-  pri\ion-l.\    -tat(.<l.   the 
■j'   \erlic;il  turret  lathe  or  l.orim:  mill  i-  he-l  adaptid   lor  all  chiick- 
iiiu    w.'rk   .'ther   th.in   \  «ry    -ni.di    i>itci-. 

'ilu-  milliie..;  m.ichiiie  i-  a  rapui  )ir.  .diire'r  .a<;  ouiiiL;  to  ihe 
;:real<r  aia  a  of  cnttt-r  -nrlac*.  hi'-;hei"  -inid-  can  hi-  <  iniiIo\  »-.l. 
eutliiiLi  -pii<l-  oi  "11  to  •*(>  firt  per  minute  heiiiL:  not  unn-nat 
The  hori/oiital  millim:  maclihie  al-o  p«.-siN>.es  the  ad\antaL;e 
th.it  "lu  j.iici-  cm  hi  machimd  while  chuckiniLr  or  si-ltin.;  an- 
other, tlm-  makim:  the  m.ichininu  juaciicallv  coiitinuon-.  The 
liori/.ttntal  m.ichine  i>  the  itie.il  m.ichim  lor  liea\>.  l.i-t  cutlinp, 
a>  the  -train  come-  -iraiuht  down  on  the  talde.  The  virtical 
machiiii'  i-  hi-t  adaiite<l  to  -mall  and  tlat  work,  ll  tin  -nrlace 
millet  -t.ind-  lii'.:h  aho\  i-  tin-  tahle.  tiie  li.iri/oiil.il  iire--ure  yi 
ih<-  lilt  tlir.'w-  ;i  hiax  >  -tr.iin  ..n  tin-  chnckin.i;  hxtun-  ut 
<l.im)iiiii:  d.'Wii  holt-.  Ilii:h  w.'rk  .li-o  teml-  to  lilt  the  talili- 
I  r.'in  it-  hed  antl  thii-  pr.nlnci-  chatter.  With  the  millinu 
machine,  p.irticniar  attention  -hoiild  he  )i.ii<l  to  the  si/e  ol  the 
l.indli.  which  -Iiould  Ik-  at  ha-t  oiu-thiid  the  iliameter  ot  the 
cutler  head  which  it  i-  <le-ired  to  n-e.  .\  -uhstantial,  riuid 
-pindle  i-  the  !no-t  imp..rt.tiit  f.'icti>r  in  -iicce--fnl  milliii'-:  jna- 
cliitn-  operation,  a-  with  a  hea.l  .md  -pindle  that  -prints  the 
feed  will  he  only  ahoiit  om  ipiarter  to  omlifth  of  th.it  othtT-! 
w  I--1'  maint.'iinahlf. 

Till  plaiur.  -hapi  r  ami  -lottir  aii-  all  -o  will  known  that  litth 
need  he  -.lid  reL:ar<linj  them.  (Jwitii;  to  the  variety  an<l  ran.Lie 
of  nialtrial.  from  clin>me  and  \anadium  -teels  to  -teel  ca-tin.cit. 
an.!  fn  PI  c.t-t  iron  to  i^ra--.  a  fertile  tkid  has  hiin  opcmtl 
i..r  va.n.dile  -pred  m.>lor-dri\  ni  planer-.  <>\  which  there  are 
-e\  eral  '.^ood  ones"  a\ailalile  W.iiin  i.;»-.ir  <lri\  en  macliim  -  are 
t'.  ]■(  a\oidid  i..r  the  -.itiu-  rea-oii  a-  cittd  in  connection  with- 
horiiiu  machine-.  \-  it  i-  detriimntal  to  maintenance  of  accu- 
rate -nrlaciiiL:  to  operate  a  planer  I.,  any  con-iderahle  extent 
on  -lioil  -trokr.  tlu-  cla--  ol  work  -hoiild  leCtive  .-eri.otis  ci»n.' 
-iihialion    in    tlu-    di  tmninati.  .ii    oi    thi-    ]ir.i|ii-r    <\/x',' '..■''■''■.' '•■ 


"       ■  :        ■'"-,',       '  ilM  k.\l.   >i  ..'.l--ilo\>  .    .-{:'-.:'    '  :  ■;".y^ '^  .' .\  . 

In  coiiclu-ioii.  a  few  stj.ujit^ti<>iis  appliealJc  to  inarhine  tool< 
in  u:eiieral  are  i:i\eii. 

I  .iihric.-itiou  -houM  he  well  taken  c.ire  of  .and  ht-  po-iti\i'iij 
ca>es  of  hea\>'  machines.  .\11  iuLh  -pntl  hi.irinv-  -hoiild  he 
e'piipped    with    riivj^   type  oilers. 

The  heann:.^>.  e-picially  m;iin.  or  otlur-  lia\inu  con-iderahh 
wear.  -houM  pn  fer.d.ly  he  of  n  split  t>|io.  to  facilitate  takiiiL. 
ui»  wi-.ir  uradnallv.  (  ertain  t\pes  of  lajieied  -lee\  e  hiishinvis 
are  al-.'  n-efnl.  hut  do  not  ]irrmit  >if  th<  l.itit'idi-  affonh  <1  by 
the  -t>lit  hii-hini;. 

Wlur(\er  po--ihh  ;i\oid  anvthiiiL:  hut  -jiur  tii.'ir  drixiiiL'  ami 
It  nece--ar\  in  lii'..:li  imwer  tr;m-mi--i.>n  u-e  lu-.it  treated  u'f.ar- 
\\oid  he\el  !.;ear  dri\es  a<  a  -onrce  of  con-t.int  tronhle  if  you 
woiihl    h.i\e    iH-ace  of   min<l    rei:ardinu    _\c>nr    machine. 

l-"or  -oiiie  liea\\  machine-  ::ear-  ha\int;  teeth  cut  .it  an  anple 
are  to  hi-  rec<imnu  n<Icd.  ;t-  thi-  jMi-\i-nt-  ch.itter  .hkI  markinc 
of  work-  l>\  till-  '-;i-;ir  tetth.  The  power  -lionld  pa-s  throiiuh  a*^ 
few  ue.'tr-  a-  po--ihle  from  motor  .«r  holt  cone  to  the  work,  an.' 
no  jiear  -lioiild  he  re.piired  to  run  hiijhi  r  than  l.fMM)  ft.  f»er 


mm 


J-i  UKt  Ain.   l'Jl<>  ■.' . 
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,.{    lootV  s|>cea.;    AlnA^    ll.is.it    i>    ^'^>\^^    u^c   l.dt<    or    ^.l.nt 

.   chain    'Irivc.    ■      .     V    •  ■■;-'^''-^-  ^  ■<;-•;■■';■•'■;■  \ 
..••-;•  -Madiiius     r-inilMH-l     \^itll     l"-lt     -l<-t>     -hoiiM     bav  c     tlieiii     (K- 
5  •  ^iiiiied  SO  tlial  llu-  .Icptli  .-!    tlu'  narr..\v   part   i>   at   ku^t  3i)  vci 
-  •   O^ht  ,!ir«itor  tliati  tlir  \\i<ltli   .'1    tlu-   -lot   to  prevent   l.reakm-  of 
/>lf»t>.      It   i^    impoitaiit.    too,    tliat    in    ><  r\  !*<■    only    l'olt>    Lc    u-kI 
kuiii.U  specially  niarliimd  1h:i<N  m.  a-  to   inlly  f^Il  the  >lot. 
■.-  ■'. :  An<l    la-t.    it    "-hoiild    he   home    in    mind    tliat    the    most    >alient 
■'-■•■■  points    in    machine    tot.r  seleetion    are    simplicity.    acce--ihiliiy,  . 
riui<lity    an.l    accurucy    ami    that    the    limiting    factor    in    outpnt 
'     ■    shouhl  either  he  the  tool  or  the  str.n-th   oi"   tlu-  i-icc.    machinal 
after;  it  iias  hfcn  i-et   np  to   re-i-t   a   lieavy   cut 

on.  CANS  OF  RATIONAL  I)KSI(;N 

.'■••■"..  I, i^t   uh\    certain  peculiar    l'orm>  of  oil   can>   are   u-rd   h\    rail- 

;  ■'     Ti.:hU   i^   .'i   t|tH-ti«)n.    when    we   consider    the    severe   >er\  ice    to 

•    :      which  tlu >   are  snhjected.     Like  many  other  thini:>-  it  i-^  pos^iMy 

<\m-   to    laek    of    >tndy    ami    consideration    on    the    part    oi    those 

in  char^ie  of  this   work,  or  in   the  i'lind    follouinu    of   pneident., 

Sotne-of '  the   peculiar    shapes    in    which    tlu\    arr    ipadi-    ami    llu- 


An    Oil    Cnn    Designed    to    WJthstnnd    Severe    Service 

.danKtjje^Kj  wliieli   tlieyare   stthjeeted    is   elearlx    sli,.uii    in   oiVc  of 
the  photoLirajihs.  . ::: '•     //    ,■     \  ■—:-•:•.'  :\   ■■■,'-.  :-:,^^''-- 

The  sivond  ]ihf>tocfaph  i=how>  a  iu\v  <le-;ii:ii  which  w:i>;  intro- 
duced   on    tlu-    St.    I.onis    \-    San     l-rancisco    a    conjdt     oi     yrars 
.aiicr  and    ha-    u;i\tn   excellent    sir\ici.      The   cars    shown    are   of 
;.?  and  li)  pal    cajiacity.  niade of  Xo.  16  ualvuni/ed  ir .n       These 


cans  niav  he  rolh-.l  ..ut  of  a  car  in  mdoadim;  and  not  he  dam- 
aped;  in  storing;  in  tiie  More  <Iepartment  they  will  not  take  tiearly 
as  much  Hoor  space  as  other  cans  do.  They  will  last  indetimtely. 
The  3  phK  cans  that  were  formerly  used  were  made  01  Xo.  26 
galvanized  iron.  They  cost  $1.10  ftwd  the  10-gal.  cans  cost 
$1.3.s:  anil  they  would  not  last  nu-re  than  ahont  two  <.r  three 
months.        .    ■  _:.;    .     .  .•..,^;,;- 


Poorly    Designed    Oil    C.ins    Which    Are    Easily    Injured    nnd    Require 
Conside.rable    Storage    Space 

c.ius  an-  made  with  ilat  tops  and  I'ottoms.  tlan'.^ed  in  '■•  ;  in. 
ainlrivHed  with  rivets  On  1'4  in.  centers.  'ihe>  are  soldned 
in  ii  hn m  )iot  of  melted  solder,  so  that  e\  i  r\  ri\t-t  and  seam 
"|*'solderii!  at  one  time.  The  cans  will  stand  a  pressure  of  40  Ih. 
of  air  jK-r  >«|.  in.   in  testing  them    for    Kaks.    ...  "        -/: 

The  5-saJ;:ii;ans  <o5t  SL65  antl   the   lO-uai:   can'^  '^JiOO/;- ..Th^ " 


^   POWER  OPERATION  OF  RATCHET  JACKS 

BY  Al.riN  R\VN«<>M>  "'-    ■ 

Assistant  Roundhouso  Koremnn.   New    \nrk.  tlfiiir.il.    \\i>..  Pa. 

Raisim:  an  vnijine  or  tank  Aitli  ralelut  jacks  i^  ai  lu-st  u  slow 
and  tedio'.is  iqieration.  The  workman  i>  comttelleil  to  nse  up 
his  riuri^y  in  Rt'tin.!;  the  eni;ine  off  the  rail-  and  when  he  is 
ready  to  ilo  the  work  for  which  the  raisiiijj^^  of  the  hKtmiotive 
is  hnt  tlu  preparation,  he  is  tire«l  out.  The  ipiality  of  the  repair 
work  (hine  is  therefore  apt  to  suffer,  'i'he  illustration  sjunvs  a 
means  j.y  wliicii  this  condition  is  reversed,  the  jacks  ]>rUv^  oper- 


Operating     a     Motor    J.Kk     with     an     Ait     Motoi 

ated   1>\    an   air  motor   whicli   i-liminatt-s   tin-  heav>    exertion    Irom 
the  raising  of  the  engine..  '}■.:■/."':  ;■  ., 

The  (h-vice  consists  of  a  simple  douhle  tn'tui  oT  -iears.  THe 
shafts  of  tlu  SI-  uears  rvre  supported  in  a  ca-iiny  maile  mi  e-f  two 
jilatrs  which  ma>  In  maiiUaint-d  u\  proper  rt-lalion  to  i  ;uh  otli«-r 
i-ither  hy  s)uci;il  holts  or  straii:lu  holts,  with  ihimhle  spr<-.iders.. 
The  shaft  ><\  the  siTi:lh  uear  iiul*  in  a  Morse  Xo.  4  tap.«r  -hank. 
to  wliiih  au\  revi-rsiMi-  air  moinr  nia\  lie  attadu-d.  Tlio  jai'k 
is-c>tH'rated  imm  tlu-  s||.-iit  <ii  tin-  lari^e  utar.  which  is  ]iro\ided 
with,  a  lu\a-.:onal  stK-lcil.  A  ">-iii.  eve-lM>U  i-  pivoted  on  one  of 
the  casin.i:  holts  at  the  motor  <-n<l  of  t!ie  <hvice.  This  Lull  i-s 
2()  in.  lonu  and  Mtnviris  the  de\ice  aj:ainst  the  naciion  from 
tile  motor  ti>n|iie: 

With  an  air  motor,  usin^;  one  of  tlu-si-  redtuin:^  trains,  a  Norton 
ratclu-1    jack    nia\    he   opi-ralnl    ahoiu    thrte   times    as    fast    .is   au> 
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two  men  can  operate  it  and  it  will  lift  a  load  that  three  men 
can  only  move  with  dilViciiUy,  using  a  4- ft.  jack  handle.  In  ad- 
dition to  the  ease  witli  which  heavy  loads  may  he  handled,  this 
device  facilitates  operation  in  cramped  positions  where  it  is 
almost  impossihle  to  operate  a  jack  hy  hand.  No  additional 
weight  is  added  to  the  jacks  to  increase  the  difficulty  of  moving 
them  into  place  as  the  gear  trains  are  slipped  on  after  the  jacks 
are  set. 

Two  of  these  gear  trains  are  all  that  are  needed,  as  they  may 
readily  he  moved  from  one  joh  to  another.  Xo  expenditure 
other  than  the  cost  of  the  gears  is  recpiired,  as  the  devices  may 
he  used  with  old  jacks. 


HELP  THE  APPRENTICE  TO  HELP  HIMSELF* 

BY  FR.WK  J.  BORER 

Foreman  .\ir  Brake  Department,  Central  Railroad  of  New  Jersey, 

Klizubethport,  .N.  J. 

My  answer  to  your  question,  "'How  can  I  help  the  apprentice 
boys:"   is.    By   heli)ing  them   to   help   themselves. 

Assume  that  I  am  an  apprentice  on  the  A.  B.  C.  R.  R.  I 
want  to  hecome  a  skilled  mechanic  and  if  possihle  a  foreman, 
or  even  a  master  mechanic.  To  attain  my  goal  I  must  put  my- 
self in  shape  to  be  worthy  of  the  efforts  of  my  instructors  and 
foreman.  I  must  think  more  of  my  work  than  I  do  of  base- 
ball, the  movies  and  other  diversions.  1  must  come  to  the  shop 
with  an  eiuhusiasm  and  anil)ition  to  learn  and  to  work.  I  must 
concentrate  my  mind  to  obtain  knowledge,  since  knowledge  is 
power  and  ignorance  impotence.  To  be  a  good  apprentice  I 
find  it  is  necessary  to  have  a  fairly  good  education — the  more 
the  better. 

Having  the  proper  qualifications  nn'  future  progress  as  an 
apprentice  depends  almost  entirely  on  the  effort  the  company 
makes  in  my  behalf. 

I  consider  it  of  the  utmost  importance  that  we  be  given 
regular  classroom  instructions  in  drawing  and  arithmetic  and 
special  or  individual  instruction  relative  to  the  particular  class 
of  work  we  are  performing  in  the  shop.  For  instance,  if  we 
are  apprentices  in  the  locomotive  erecting  shop  we  should  be 
given  instructions  in  valve  motion,  and  apprentices  in  the  car 
department  should  receive  instructions  in  the  AL  C.  B.  rules 
and  safety  appliances.  To  assure  a  standard  of  method  and 
regularity,  a  sjtecial  instructor  working  in  co-operation  with  the 
foreman  shoidd  have  charge.  We  apprentices  should  then  be 
subject  to  a  thorough  .system  of  checking  and  examination  to 
ascertain  our  progress,  characteristics,  special  traits  or  talent, 
deiiciencies,  etc. 

To  obtain  the  best  results  our  instructors  should  have  a  keen 
insight  into  human  nature.  They  should  appeal  to  our  self- 
interest  to  create  a  healthful  rivalry  between  us  to  e.xcel  one 
another  and  promote  us  according  to  merit.  This  will  act 
as  an  incentive  to  put  forth  our  best  efforts.  While  some  of 
us  have  executive  ability  and  crave  for  responsibility,  others 
shirk  it,  but  have  genius  or  initiative  in  its  stead.  We  all  strive, 
however,  for  one  common  object — a  well-paid,  steady  position 
according  to  our  ability. 

The  mutuality-  of  interests  between  us  and  the  company  should 
express  itself  in  our  work.  On  the  other  hand,  the  foreman 
should  always  treat  us  kindly  but  firmly.  He  should  never 
swear  at  us.  Neither  should  he  expect  too  much  of  us  at  the 
beginning.  If  he  puts  us  to  work  with  a  mechanic,  he  should 
pick  out  a  good  man  and  not  a  John  Barleycorn  or  Jack  Good- 
enough.  He  should  look  at  the  apprenticeship  system  from  an 
altruistic  as  well  as  an  investment-business  point  of  view ; 
something  that  will  bring  large  returns  if  properly  handled. 
If  the  foreman  succeeds  in  building  up  a  force  of  good,  loyal 
young  mechanics  as  the  years  roll  by,  he  ha%  rendered  the  coun- 
try at  large  as  great  a  service  as  its  best  teachers,  artists  and 
the   professional   men. 

*  Entered  in  the  conipetiti<in  on  "Jlow  fan  I  Hclj)  the  A()i)rentice.'" 
which   closed    Sci)teniber    I,   1''15.  \ 


LAYING  OUT  ECCENTRIC  KEYWAYS 

BY  R.  S.  MOUNCE 

It  is  generally  considered  impossible  accurately  to  lay  out 
eccentric  kcyways  in  Stephenson  link  motion,  it  usually  being 
necessary  to  properl.\  adjust  the  eccentrics  by  means  of  offset 
keys.  lUit  by  following  the  method  here  set  forth  the  writer 
has  found  it  jiossilile  to  use  at  least  three  straight  keys 
with  the  fourtii  not  more  than  1/32  in.  out  of  true.  It  should 
be  noted,  however,  that  these  residts  can  only  be  obtained  by 
great  care  in  securing  an  accurate  layout. 

The  center  line  of  the  valve  motion  in  relation  to  the  crank 
pin  must  first  be  determined.  This  can  usually  be  determined 
from  the  general  drawing  of  the  locomotive  and  should  be  laid 
out  to  half-size  or  full-size  .>;cale,  as  shown  in  Fig.  1.  Lay  out 
point  a  on  the  main  axle  with  a  box  square  and  from  a  lay  off 
the  distance  (//'  with  a  pair  of  dividers.  Then  draw  a  line  half 
way  across  the  axle  through  the  point  h.  This  is  the  line  from 
which  the  eccentric  keyways  are  to  be  laid  off.  In  a  similar 
manner  draw  a  corresponding  line  on  the  opposite  half  of  the 
axle. 

.\ssuming  a  slide  valve,  and  that  both  arms  of  the  rocker  are 
of  the  same  length,  AD  in  Fig.  2  represents  the  center  line  of 


p— i. 

.  ly  V  7P "' ~^^±/- - ^^ 

PQ  =  Line  dratyn  fh rough  front  and  back 
dead  cenfer  positions  of  main  crank  pin. 

Ficr- 1. 
An  Accurate  Method  of  Laying  Out  Eccentric   Keyways 

the  motion.  LM  is  drawn  perpendicular  to  AD.  Draw  GH 
parallel  to  LM  at  a  distance  from  it  equal  to  one-half  the  total 
outside  lap  of  the  \al\c,  plus  the  lead.  Draw  the  circle  C  with  a 
diameter  C(iual  to  the  throw  of  the  eccentric,  and  the  circle  S 
with  a  diameter  c(|iial  to  the  eccentric  bearing  on  the  main  axle. 
Draw  the  lines  01-  and  OB  intersecting  6//  on  the  circle  C. 
The  points  c  and  </,  where  these  lines  intersect  the  circle  S, 
indicate  the  location  of  the  centers  of  the  eccentric  keyways  on 
the  axle  and  should  he  laid  off  from  the  line  drawn  on  the  axle 
through  the  point  /»,  with  dividers  set  for  the  distance  he  and 
hd.  which  are  e(|ual. 

If  the  arms  of  the  rocker  are  of  iniequal  length,  the  distance 
between  the  lines  GH  and  A.7-  will  be  the  lap  plus  the  lead 
multii)lie(l  liy  the  ratio  of  the  lower  arm  to  upper  arm. 


Frk.nch  Fuel  Binder. — A  fuel  binder  recently  patented  by  a 
French  maker,  which  is  fusible  to  a  vitreous  mass  at  200  deg. 
Cent.,  consists  of  15  parts  of  glassmaker's  sand,  18  parts  of  Port- 
land cement,  and  10  parts  of  carbonate  of  soda  or  other  flu.x  for 
silica,  such  as  sea  salt  or  sulphate  of  soda.  Dry  fuel  dust,  such  a? 
coal  in  grains  up  to  5  mm.  in  size,  is  mixed  with  from  4  to  6  per 
cent  of  the  mixed  binding  ingredients,  the  product,  with  the  addi- 
tion of  8  per  cent  of  water,  being  compounded  in  a  mixer  to 
which  steam  under  8  kilos,  pressure,  at  170  deg.  Cent.,  is  ad- 
mitted, the  mass  stibsequently  -being  pressed  into  briquettes.  Heat 
may  be  applied  to  the  material  issuing  from  the  press  to  increase 
the  cohesion. —  Engineer    (London). 


Better  Locomotive  Boiler  Inspection 

Five  of  the  Articles  That  Were  Submitted  in  the 
Competition*    Which    Closed    November   1,    1915 


BY  W.  H.  SACSTETTER 
Master  Mechanic,  Kansas  City  Southern.  Shreveport,  La. 

One  of  the  most  annoyinj;  incidents  in  the  mechanical  depart- 
ment is  the  tyinii  up  of  a  locomotive  hy  a  federal  boiler  inspec- 
tor This  can  he  easily  overcome  by  an  efficient  and  proper 
organization.  Each  railroad  and  each  division  thereon  must  liave 
a  sjstem  of  boiler  inspection  that  fully  complies  with  the  federal 
law  and  is  at  the  same  time  etiicient. 

The  first  and  most  essential  thinj;  is  to  have  a  practical  boiler 
inspector,  one  who  has  plenty  of  good  common  sense,  and  who 
ix  thoroughly  familiar  with  all  rules  governing  the  inspection 
and  maintenance  of  locomotive  boilers  and  their  appurtenances. 

The  boiler  inspector  mu.st  be  able  to  operate  and  inspect  all 
appliances  that  come  under  the  regulations  and  to  see  that  they 
comply  strictly  with  such  regulations;  he  must  be  able  to  make 
proper  and  intelligent  reports,  and  his  ability  must  be  such  as  to 
leave  no  doubt  in  the  minds  of  his  superior  officers  that  the  re- 
ports are  accurate;  he  must  not  he  easily,  swayed  by  minor  officers, 
or  even  by  his  superior  officers,  and  must  assume  no  responsibil- 
ity that  he  would  not  assume  were  he  in  their  place;  he  must 
lie  invested  with  the  same  power  as  a  federal  inspector  antl 
bis  reports  should  be  given  the  same  consideration  as  those  of 
tin-  federal  inspector ;  he  should  at  all  times  have  access  to  all 
records,  so  that  he  may  keep  posted  as  to  the  requirements  of 
each  individual  locomotive  on  his  division  and  should,  further, 
have  his  own  file  of  boiler  inspection  reports  for  ready  refer- 
ence. 

To  have  an  inspector  who  is  not  familiar  with  the  rules  is  as 
liad  as  having  none  at  all.  A  competent  man  must  be  able  to 
make  a  hammer  test  of  staybolts,  to  e.xamine  fire  sheets  for 
cracks,  to  measure  the  depth  of  a  telltale  hole  and  to  operate 
gage  cocks,  injectors  and  water  glass  cocks.  He  should  also  be 
able  to  ascertain  whether  or  not  a  pop  is  properly  regulated  and 
to  see  that  all  boiler  forms  are  properly  filled  out  according  to 
instructions.  The  inspector  should  have  no  hesitancy  in  calling 
the  attention  of  the  various  foremen,  or  the  master  mechanic, 
to  a  defective  boiler  or  its  appurtenances  and  should  insist  on 
such  parts  being  repaired  before  he  signs  the  reports  in  the 
presence  of  the  notary  public. 

The  foremen  at  division  points  are  too  prone  to  neglect  small 
things  that  conflict  with  the  laws,  and  that  should  be  repaired 
before  engines  are  allowed  to  depart  from  the  terminals,  and 
unless  the  boiler  inspectors  are  very  strict  they  will  be  per- 
suaded to  allow  engines  to  make  one  or  more  trips  before  such 
work  is  taken  care  of — and  in  all  probability,  within  one  or  two 
trips,  the  engine  will  cause  an  accident  or  be  found  in  defective 
condition  by  the  federal  inspector. 

The  old  adage,  "A  stitch  in  time  saves  nine,"  has  proved  to 
be  very  true  as  applied  to  boilers.  It  will  be  found  that  if  a 
staybolt  is  removed  as  soon  as  it  is  found  broken,  instead  of 
allowing  it  to  run,  probal)ly  causing  the  breakage  of  adjacent 
bolts,  time  will  be  saved  in  the  end.  Where  one  bolt  can  be 
renewed  in  one  hour  it  is  ofttimes  necessary  to  hold  an  engine 
for  a  day  to  renew  six  or  eight. 

The  co-operation  of  the  master  mechanic  and  division  foreman 
with  the  boiler  inspector  is  essential,  and  on  the  first  day  of  each 
month  the  chief  clerk  of  the  master  mechanic  should  send  out 
to  the  boiler  inspector,  and  all  division  foremen,  a  statement 
giving  a  list  of  locomotives  that  are  due  to  receive  attention 
duniig  the  month,  as  to  hydrostatic  test,  removal  of  caps  from 


flexible  bolts,  etc.  Opposite  the  engine  number  .should  be  shown 
the  date  on  which  such  work  is  due;  this  information  gives 
the  roundhouse  foreman  an  opportunity  to  arrange  for  such 
hea\y  repair  work  as  may  be  necessary  on  the  engine  at  the  time 
the  boiler  work  is  done.  •  ^.> 

The  form  illustrates  a  complete  five-year  record  of  a  locomo- 
ti\e.  This  record  should  be  kept  in  the  office  of  the  master 
mechanic   so  that  correct  information  can  be   furnished   relative 
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.  *  The  prize  article  and  one  other  were  published  in  the  December,  1915, 
issue,  page  bi5.  Tlie  annual  report  of  the  Chief  Inspector  of  Locomotive 
pollers  to  the  Interstate  Commerce  Commission  was  pul)lishcd  in  abstract 
in  our  January  issue,  page   41. 


Underscored    fignres    are    red     in    oi-iginal    and    indicate    date    of 

hydrcstatic  te.st 

Five- Year   Record    of    Locomotive    Boiler    Inspection 

to  hydrostatic  test,  etc.,  and  should  at  all  times  be  open  to  the 
l>oiler  inspector,  boiler  shop  foreman,  and  others  concerned.  The 
date  of  the  hydrostatic  test  shoidd  be  inserted  in  red,*  and 
the  remainder  of  the  information  in  black  ink;  by  so  doing  the 
date  of  last  test  is  easily  ascertained. 

I  believe  that  if  the  shop  boiler  inspector  is  allowed  the  same 
authority  as  the  federal  inspector,  especially  as  to  condemning 
a  boiler  when  it  does  not  come  within  the  requirements  of  the 
law,  and  such  rule  is  enforced,  there  will  be  more  effort  made 
by  the  roundhouse  forces  to  see  that  all  small  defects  are  taken 
care  of  as  soon  as  reported,  thus  avoiding  criticism  by  the 
government  inspectors.  ••'      '  :"• . 

BY  FRED  CHINNOCK 
Boiler  Inspector,  Grand  Rapids  &  Indiana,  Grand  Rapids,  Mich. 

A  locomotive  boiler  inspector  should  be  a  practical  boiler 
maker,  thoroughly  familiar  with  the  construction,  repairing  and 
operation  of  locomotive  boilers.  He  should  be  able  to  find  the 
safe  working  pressure  of  a  boiler  in  all  its  details  and  deter- 
mine as  to  whether  or  not  it  is  in  a  safe  condition  to  carry  the 
load  under  which  it  operates.  He  should  also  be  familiar  with 
the  federal  laws  covering  locomotive  boilers  and  their  appur- 
tenances. 

Filing  cabinets,  desk  room  and  stationery  should  be  furnished 
for  filing  copies  of  the  federal  reports  and  keeping  records  of 
washouts,  steam  gage  tests,  hydrostatic  tests,  flexible  staybolt 
examinations,  etc. 

In  making  an  inspection  of  a  locomotive  boiler,  the  firebox 
should  be  examined  for  broken  staybolts  and  crown  stays,  de- 
fective flues  and  arch  tubes,  laminations,  mud  blisters,  cracks  and 
leaks.  The  oiitside  should  be  examined  for  leaks,  broken  stay- 
bolts,   defective  washout   plugs   and   defective   arch   tubes.     The 


The   underscored    figures   in   the   illustration   were   in   red    ink. 
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boiler  should  be  properly  washed,  and  the  gage  and  water  glass 
cocks  and  arch  tubes  cleaned.  The  steam  page  test,  hydro- 
static test,  or  flexible  staybolt  examination,  should  be  made  at 
this  time,  if  due  during  the  month.  All  defects  should  be  re- 
paired and  proper  reports  filed  with  the  district  inspector.  Should 
a  hydro.static  test  be  necessary  an  internal  inspection  should  also 
be  made. 

A  boiler  inspector  should  not  be  overburdened  with  such 
work  as  inspecting  ash  pans,  grates,  nettings,  front  ends  and 
other  locomotive  running  repairs.  The  federal  law  should  be 
amended  so  as  to  require  flexible  crown  stays,  or  stays  made  of 
hollow  iron,  to  be  used  in  wagon  top  boilers,  as  it  is  impos- 
sible to  detect  all  the  defective  crown  stays  with  a  hammer 
test  in  boilers  of  this  type. 

BY  R.  S.  LEE 
General  Foreman,  Stroudsburg,  Pa.,  Shops,  New  York,  Susquehanna 

&  Western 

A  boiler  inspector  should  have  a  fair  education  to  enable 
him  to  keep  his  records  in  proper  condition ;  read  blue  prints, 
and  make  out  certificates  and  reports.  He  must  be  alert,  ob- 
serving, temperate,  have  a  good  memory,  an  even  disposition, 
and  a  personality  that  will  command  respect. 

After  a  boiler  has  jacket,  lagging,  flues,  etc.,  removed  and  is 
thoroughly  scaled  and  cleaned,  he  should  make  a  thorough  in- 
spection, carefully  noting  any  evidence  of  cracks,  pitting,  groov- 
ing, corrosion,  and  deposits  of  scale  on  crown  sheets.  .Ml  braces 
and  stays  should  be  examined  to  see  that  they  are  under  proper 
strain,  are  of  right  dimensions,  free  from  cracks  and  sutTicient 
in  number.  All  staybolts  should  be  tested,  and  all  evidence 
of  steam  or  water  leaks  noted  and  taken  up  with  proper  officer. 
After  his  report  is  made  he  should  check  up  to  see  that  his 
recommendations  are  acted  upon  and  the  work  properly  done ; 
to  do  this  he  must  receive  the  support  of  every  supervising  offi- 
cer. He  must  be  familiar  with  all  the  requirements  and  in  all 
cases  his  authority  must  be  respected. 

In  order  to  facilitate  his  work  he  should  be  provided  with  a 
desk  and  filing  boxes  in  the  office  of  the  foreman  boilermaker 
so  that  any  matters  between  them  may  be  handled  with  despatch. 
Where  electricity  is  used  a  small  electric  lamp  designed  to  be 
inserted  in  washout  holes  is  of  great  value  in  examining  the 
crown  sheet,  front  and  back  ends  of  mud  ring,  etc.  This  light 
should  be  located  at  the  end  of  a  piece  of  '>^-in.  pipe,  which 
serves  as  a  handle  and  covering  for  the  wire,  and  should  be 
long  enough  to  reach  from  the  back  head  to  the  front  of  the 
crown  sheet ;  the  bulb  should  be  protected  by  a  shield  at  the  end. 

BY  A.  MacCORKINDALE 
Foreman,  Meadows  .Shops,  Pennsylvania  Railroad,  Jersey  City,  N.  J. 

Jt  is  a  matter  of  clo.se  supervision  by  the  motive  power  de- 
partments to  see  that  all  tools  are  in  first-class  shape;  also  all 
boiler  work  done  must  be  reported  and  immediately  filed  so  that 
every  engine  may  be  checked  in  every  detail  of  boiler  inspection. 
Copies  should  also  be  filed  in  every  division  roundhouse  to 
which  the  engine  is  assigned.  Our  experience  has  shown  this 
to  be  very  valuable  where  a  certificate  happened  to  be  lost  out  of 
the  cal),  or  a  boilerwash  or  staybolt  tag  gone.  .\  telephone  mes- 
sage to  the  division  roundhouse  night  or  day  from  other  divi- 
sion or  intcrdivisional  points,  such  as  Philadelphia,  Washington 
or  Harrisburg,  concerning  l)oiicr  ius])cction,  brings  the  necessary 
data  and  no  delay  is  ever  caused  on  that  account.  This  filing 
system  is  always  imder  the  eye  of  the  boiler  inspector. 

May  we  offer  the  following  advice :  "Follow  instructions ;" 
"Assure  yourself  that  everything  is  as  ordered  before  taking 
an  affidavit ;"  "Don't  forget  that  the  reputation  of  the  corpora- 
tion you  work  for  is  shared  with  you  and  if  the  unforeseen 
failure  happens  involving  legal  proceedings  the  evidence  of  the 
boiler    inspector    looms    high." 

BY  T.  E.  TOOHEY 
Boiler  Foreman,  Union  Pacific,  Evanston,  Wyo. 

I        On   the   last   of   each   month    we   make   out   a    form,    listing 


locomotives  in  numerical  order,  and  showing  each  individual  en- 
gine under  our  care  for  the  next  month.  It  shows  which 
are  due  for  test  of  safety  valves  and  steam  gages,  change  of 
Hues,  hydrostatic  test,  caps  to  be  removed  from  flexible  staybolts, 
etc.  This  is  put  in  a  convenient  place,  so  that  the  boiler  foreman 
an4  boiler  inspector  may  have  access  to  it  at  all  times.  Each 
morning  it  is  studied  to  see  what  is  to  be  done  in  the  next  24 
hours. 

In  addition  to  this  we  have  a  form  listing  engines  in  numerical 
order;  when  inspection  is  made  and  report  is  filed,  we  mark  date 
that  inspection  report  was  filed  opposite  engine  number.  By  so 
doing,  we  always  have  at  hand  data  as  to  what  inspections  have 
been  made,  and  date  that  inspections  were  made.  We  never 
duplicate  any  reports,  thus  causing  unnecessary  work. 

The  boiler  foreman  has  a  special  book  which  shows  for  every 
engine  under  his  care,  the  date  the  firebox  was  applied,  date  of 
last  hydrostatic  test,  date  safety  valves  and  steam  gages  were 
tested  and  pops  set,  date  caps  were  removed  from  flexible  stay- 
Iiolts,  date  flues  were  last  changed,  months  engine  was  out  of 
service  (if  any)  to  take  advantage  of  the  automatic  extension 
we  are  entitled   for  hydrostatic  test,  removal  of  flues,  etc. 

As  regards  monthly  I.  C.  C.  boiler  inspection  reports.  Form 
No.  1,  and  annual  I.  C.  C.  boiler  inspection  reports.  Form  No.  3, 
we  have  a  separate  file  for  each  in  a  convenient  place.  When 
inspections  are  made  and  the  forms  are  made  out  a  copy  is 
placed  on  file  and  the  copy  for  the  previous  month  or  year  is 
removed  and  filed  for  future  reference. 

After  the  boiler  inspector  has  made  all  necessary  inspections, 
and  has  seen  that  all  defects  he  has  reported  have  been  repaired, 
lie  makes  out  his  monthly  I.  C.  C.  Form  No.  1,  or  the  annual 
I.  C.  C.  boiler  Form  No.  3,  as  the  case  may  be.  The  forms  are 
then  placed  on  the  boiler  foreman's  desk,  who  checks  against 
them  from  his  si)ecial  book,  and  from  the  previous  month's  or 
\ear's  report,  which  is  on  file.  Any  mistakes  he  finds  are  cor- 
rected and  the  forms  are  forwarded  to  headquarters  at  Omaha. 

We  have  plenty  of  office  room  and  desk  room  and  our  superior 
officers  are  always  willing  to  give  us  any  facilities  we  may  ask 
fur  that  will  help  in  any  way  to  make  our  work  more  eflfective. 

I)i:t.\ii.s  of  i.n'spkctiox 

Each  morning  the  boiler  inspector  receives  from  the  boiler 
foreman  a  list  of  locomotive  boilers  to  be  washed  out  during 
the  next  24  hours.  If  any  of  the  boilers  on  this  list  are  due 
tor  an  inspection,  he  makes  it  after  the  boiler  is  blown  oflF. 
inspecting  all  firebox  sheets,  flues,  testing  staybolts,  etc.  If  he 
finds  any  defects,  he  reports  them  immediately  to  the  boiler 
foreman.  He  then  sees  that  necessary  repairs  are  made.  If 
the  engine  is  due  for  test  of  steam  gage,  and  the  safety  valves 
are  to   be   set,  this  work  is  done. 

If  the  engine  is  due  for  hydrostatic  test,  we  remove  the  pops 
and  place  caps  over  the  pop  holes,  also  putting  a  gage  on  the 
turret  dome,  in  addition  to  the  regular  boiler  gage.  We  have 
the  lagging  and  jacket  removed  from  over  the  staybolts,  and  use 
a  La  Rue  ejector  for  getting  the  required  pressure  on  the  boiler. 
The  steam  gages  are  tested  before  applying  pressure  to  the  boiler. 
The  dome  cap  and  throttle  box  are  removed  after  the  test,  and 
the  interior  of  the  boiler  is  inspected  above  the  flues.  H  any 
defects  are  found  while  testing  the  boiler,  such  as  leaks  in  any 
part,  broken  stay  bolts,  etc.,  the  necessary  repairs  are  made 
before  the  engine  goes  into  service. 

In  addition  the  boiler  inspector  examines  telltale  holes  in 
staybolts  in  all  engines  in  the  roundhouse  each  day  to  see  that 
they  are  open  and  of  the  required  depth.  He  also  examines  for 
steam  leaks  and  other  defects  that  may  show  up  while  the  engine 
is  under  steam  pressure. 

The  boiler  foreman  has  a  form  to  keep  records  of  boilers 
washed ;  the  engines  are  shown  in  numerical  order,  and  each 
morning  he  lists  those  that  have  had  their  boilers  washed  out 
during  the  preceding  24  hours.  After  the  boiler  is  washed  out 
it  is  examined  through  the  washout  plug  holes  to  see  that  no  mud 
or  scale  is  left  inside.     All  washout  plugs  are  inspected,  as  well 
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as  threads  in  washout  plug  holes,  to  see  that  they  are  in  good 
condition. 

When  any  broken  staybolts  are  renewed  the  exact  location  is 
marked  on  a  Union  Pacific  staybolt  chart,  and  at  the  end  of  the 
month  they  are  reported  on  separate  charts  for  each  engine.  In 
addition  all  patches  applied,  flues  changed,  plugs  applied  to 
cracks  in  firebox,  new  cracks  developed  in  sheets,  etc.,  as  well 
as  estimated  Hfe  of  firebox,  and  condition  of  flues,  are  reported 
on  this  staybolt  chart. 

In  addition  the  boiler  foreman  is  also  on  the  job  looking  for 
defects  in  locomotive  builers  under  his  care.  He  also  has  a 
standing  order  to  boilermakers  doing  running  work,  both  day 
and  night,  to  report  to  him  any  defects  that  may  be  found.  W^e 
find  by  doing  the  jobs  as  soon  as  possible  and  keeping  our 
work  up,  we  get  the  very  best  results,  and  our  power  is  always 
in  good  condition. 

At  Evanston  we  are  always  glad  to  have  government  boiler 
inspectors  visit  ws,  and  inspect  our  boilers.  They  always  have 
some  good  suggestions  as  to  the  way  boiler  work  is  done  at 
otlier  places  and  are  willing  to  give  us  these  ideas.  We  are 
also  glad  to  furnish  them  any  new  kinks  or  schemes  that  we 
mav  have. 


\ 


TONING   UP  AN   ORGANIZATION 

The  three  prize-winning  letters  submitted  in  the  contest  to 
secure  i)ractical  suggestions  ior  "Toning  Up  an  Organization"' 
are  given  below.     This  contest  closed  January  1,  1916. 

EFFICIENCY  MEETINGS 

BY  J.  A.  PACK 

Chief  Clerk,  Motive  Power  Department,  Chesapeake  &  Ohio, 
Huntington,  W.  Va.,  Shops 

It  has  been  the  practice  at  Huntington  shops  for  several  years 
to  call  the  foremen  of  the  different  departments  together  in  semi- 
monthly efticiency  meetings,  a  regular  organization  being  effected 
with  a  chairman  and  secretary.  At  these  meetings  the  progress 
of  the  work  and  suggestions  for  the  improvement  of  methods  and 
working  conditions  are  freel\'  discussed.  This  results  in  better 
cooperation  and  team-work. 

The  shop  superintendent  and  general  foremen  are  able  to 
smooth  out  differences  and  misunderstandings  which  occasionally 
arise,  bringing  all  together  in  a  general  discussion  and  harmoniz- 
ing tlie  entire  force.  By  having  these  efficiency  meetings  at  cer- 
tain periods,  the  shop  superintendent  and  the  foremen  become 
well  acquainted  with  each  other  in  a  way  that  cannot  be  done 
when  they  merely  meet  in  the  ordinary  course  of  their  duties,  one 
or  two  at  a  time.  Here  tiiey  gain  an  insight  into  each  other's 
mentality  and  .sympathy.  It  is  conceded  that  mind  is  the  source 
of  all  action,  that  loss  in  efficiency  is  the  result  of  wrong  thinking, 
and  such  loss  can  be  corrected  by  establishing  a  system  that  will 
tend  to  eliminate  wrong  thinking.  The  wrong  thinker  is  the 
wrong  doer  and  a  wrong  act  is  always  produced  by  a  wrong 
tliought.  Many  think  incorrectly  and  are  so  self-satisfied  that 
tliey  believe  they  are  correct.  It  should  be  remembered  that 
laith  in  your  fellow  men  is  re(|uisite  to  co-operation,  and  that  the 
spirit  of  dri\  ing  has  long  since  ceased  to  ije  a  virtue. 

The  chairman  of  the  efficiency  meetings  always  endeavors  to 
teach  that  all  operations  correctly  performed  are  based  on  right 
thinking.  No  man  can  think  correctly  and  have  a  clear  men- 
tality unless  a  great  effort  is  put  forth  to  eliminate  from  his 
consciousness  self-satisfaction,  self-esteem,  envy,  hatred,  anger, 
jealousy,  resentment  and  fear.  As  cooperation  between  the  fore- 
men, and  also  between  the  foremen  and  men  is  an  absolute 
necessity,  it  would  be  well  for  each  foreman  to  thoroughly  under- 
stand how  cooperation  can  lie  secured  and  maintained. 

The  foreman  should  always  be  ready  and  willing  to  listen  to 
suggestions  made  by  his  men  and  encourage  suggestions,  as  the 
entire  plant  is  made  up  of  mental  force,  and  by  soliciting  sug- 
gestions from  the  men  he  will  have  codperation ;  whereas,  on  the 
other  hand,  by  rebuking  an  employee  or  failing  to  listen  to  his 


suggestions,  a  resentment  is  set  up.    This,  being- opposed  to  right 
thinking,  cannot  result  in  a  harmonious  organization. 

ENCOURAGE  SUGGESTIONS  FROM  THE  MEN 

BY  JOHN  V.  LE  C:OMPTE 
Foreman,  Motive  Power  Department,  Baltimore  &  Ohio,  Baltimore,  -Md. 

A  perfect  organization  should  have  at  its  head  a  man  of  dis- 
cretion and  knowledge,  a  man  with  ability  and  personality,'  a 
man  whose  orders  must  be  carried  out  and  who  is  a  natural  born 
leader.  The  results,  as  well  as  the  success  of  the  organization, 
depend  largely  on  the  head  and  his  assistants.  Although  the 
personnel  of  the  organization  may  be  the  best  that  can  be 
secured,  the  good  results  which  might  obtain  can  be  neutralized 
by  improper  leadership. 

The  success  of  this  organization  depends  largely  on  harmony, 
backed  by  the  spirit  to  accomplish  effective  results.  This  harmony 
can  be  and  has  been  intensified  by  bringing  in  contact  on  a 
business  basis  the  foremen  and  assistants  of  the  various  depart- 
ments. Meetings  of  this  character  have  been  conducted  with 
favorable  results,  thus  bringing  in  contact  men  whose  experience 
has  been  broadened  by  holding  supervising  positions. 

The  spirit  of  Ego  should  not  characterize  the  head  of  the  staff 
or  his  assistants  in  these  deliberations  for  the  good  of  the  service, 
but  rather  the  spirit  of  "we  are  one  of  you." 

Meetings  of  the  staff  can  be  almost  non-productive  because  of 
the  above  spirit  being  evident,  and  a  throttle  thereby  put  on  an 
otherwise  free  discussion  of  means  and  methods,  which  no  doubt 
could  produce  results. 

What  the  staff  is  to  the  organization  as  a  whole,  the  shop 
meeting  can  be  to  each  department.  Each  foreman,  assistant, 
gang  leader,  apprentice  instructor,  piece  work  inspector  and  clerk, 
together  with  each  employee,  should  be  made  to  feel  that  he  is  a 
vital  part  in  the  organization  by  which  he  is  employed. 

The  proper  spirit  of  cooperation  cannot  be  obtained  unless 
square  dealings  characterize  the  attitude  of  the  supervising  .^.taff 
toward  the  employees  of  the  several  departments.  Confidence 
must  be  obtained,  sincerity  and  honesty  must  characterize  every 
act,  that  the  foimdation  for  results  may  be  laid  on  a  basis  born 
of  stpiare  dealings. 

I  have  been  one  to  aid  in  the  establi.shing  of  the  above  condi- 
tions, have  seen  them  develop  and  ripen,  until  the  very  helpers 
of  the  department  who  have  swept  the  shops  and  carried  out  the 
cuttings  have  come  to  me  with  suggestions  for  the  good  of  the 
service.  What  has  been  true  of  the  helpers  has  also  been  true 
of  the  handy  men  and  mechanics.  The  .spirit  of  freedom  to  ad- 
dress the  foreman  opens  the  way  for  each  one  to  deal  with 
his  particular  line  of  work  whether  machine,  vise,  floor  or  erect- 
ing. Coming  in  direct  contact  each  day  with  the  several  lines  of 
work  that  they  handle  they  become  more  familiar  with  each  part 
than  any  supervising  officer  can  be,  and  thereby  develop  ideas 
regarding  the  handling  of  it,  that  if  accepted  prove  a  saving 
factor  in  the  output  of  the  department. 

Other  methods  have  been  employed,  such  as  a  suggestion  Ik)x, 
etc.,  the  same  being  placed  at  the  oflice  door  to  receive  any  sug- 
gestions from  the  employees.  This  is  a  good  means  to  employ, 
but  the  best  results  to  be  obtained  in  any  line,  can  only  be  accom- 
plished by  the  manifestation  of  those  noble  characteristics  that 
l>eget  confidence  from  the  head  of  the  staff  down  to  the  most 
humble  position  in  the  service,  this  being  backed  by  honesty  and 
scpiare  dealing.  W  hen  this  spirit  is  manifested  and  the  methods 
as  above  outlined  put  in  practice,  tangible  results  will  be  obtained. 

DRAWING  ROOM  TONIC 

BY  MILL.\RD  J.  COX 
Asst.  Supt.  Machinery,  Louisville  &  Nashville.  Louisville,  Ky. 

A  drawing  room  that  deserves  the  name  should  be  ahead  of 
the  shop  and  continually  in  the  lead  as  a  bureau  of  information; 
otherwise  it  may  as  well  be  called  the  "copying"  room. 

W  hen  a  draftsman,  for  relief.  I  often  sought  the  shop,  run- 
ning  intentionally   into   some   bright   mechanic    for   a   brief   new 
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thought.  One  of  ni}  favorites  was  an  old  En,L;lish  machinist 
who  ga\e  me  many  a  hehifnl  tip.  Tliey  were  old  to  him.  I've 
no  douht.  hut  they  were  hrand  new  to  me.  I  was  a  fre(|uent 
visitor  to  his  l)ench.  \'alve  gear,  condensers  and  hiirh-class 
stationary  engines  were  his  hohhies.  A  pattern-maker  friend 
was  a  great  mathematician,  and  when  in  the  humor  for  this 
kind  of  recreation,  I  found  him  always  ready  with  a  new  "nut 
to  crack."  CompHcated  cxlintler  designs  and  propeller  blades 
were  his  special  <liet,  with  algebra  and  geometry  for  dessert. 
A  boiler  maker  man  was  fat,  grouchy,  and  as  rough  as  pig 
iron,  but  much  alive  to  the  interesting  problems  concerning  sci- 
entific boiler  laying  out,  staying,  strength  of  materials,  machine 
against  hand  work,  and  costs.  These  geniuses,  all  brilliant 
mechanics  of  the  old  school,  have  passed  away,  but  their  stimu- 
lating inlhience  is  at  work,  and  still  furnishes  some  inspiration 
for  these  exacting  times  and  conditions. 

Next  to  having  a  real  genius  for  the  head  of  the  drawing 
room,  I  know  of  nothing  that  brightens  the  wits  and  sharpens 
the  mechanical  appetite  more  than  to  have  a  small  modern 
librarj-  acces.sible  to  the  men  and  boys,  and  a  reading  table  on 
which  the  leading  scientific  and  mechanical  journals  are  to  T)e 
found.  This  store  of  knowledge  should  be  in  a  conspicuous 
place,  and  some  one  in  charge  to  see  to  it  that  these  valuable 
tools  are  always  in  order  according  to  dates.  The  most  striking 
articles  should  be  marked,  and  later  on  clipped  and  added  to 
their  proper  groups  in  the  files  or  scrapbooks.  The  next  thing 
to  having  the  information  in  mind  is  knowing  where  to  lay 
hands  on  it  instantly.  To  follow  out  this  scheme  systematically. 
have  the  nanaes  of  all  the  men  pasted  on  the  back  covers,  and 
reqin're  them  to  check  the  dates  opposite  their  names  when 
they  finish  reading.  There  is  no  objection  to  taking  the  papers 
home  at  night.  The  majority  will  respond  to  this,  if  your 
experience   is   anything  like   mine. 

Invite  the  bright  fellows  to  write  articles  occasionally  for 
publication,  and  encourage  all  ideas  of  merit.  \'oluntcer  your 
service  as  a  friendly  critic.  A  good,  stiff  problem,  requiring 
research,  will  stir  up  the  younger  ones,  and  cause  the  older  ones 
to  take  notice. 

Draftsmen  should  make  opportunities  to  visit  the  shops  fre- 
quently to  study  the  various  operations.  If  our  architects  and 
draftsmen  would  get  out  and  see  their  designs  actually  in  use, 
and  note  what  a  mess  they  make  sometimes,  the  shock  would 
do  much  toward  improving  their  mechanical  ambition,  provided 
they  are  nt)t  hampered  by  a  too  great  opinion  of  their  impor- 
tance. 

.Another  good  tonic  is  to  take  the  opposite  view  from  your 
designers,  as  if  you  were  in  earnest  al)Out  it,  and  in  this  way 
draw  out  all  the  points  until  the  subject  is  threadbare.  When 
you  unexpectedly  do  this  several  times,  your  right-hand  men 
will  find  out  you  are  not  to  be  satisfied  with  a  single  idea, 
and  they  will  furnish  a  greater  variety  in  the  future  from 
which  to  select. 

The  main  difference  in  men  is  their  way  of  thinking.  Furnish 
your  force  sound  leading  thoughts,  good  mechanical  ideas  and 
helpful  literature.  It  will  always  prove  a  worthy  investment, 
and  one  that  will  always  tend  to  tone  up  effectively  the  entire 
personnel. 


SusHixc.  CoMPoiNDS. — Tlicse  compounds  often  fail  to  ac- 
complish their  purpo.se  fully  owing  to  the  low  melting  points  of 
the  greases  used.  In  oversea  shipments  where  transportation 
through  warm  climates  is  involved  the  greases  are  apt  to  become 
fluid  and  the  unprotected  metal  is  then  attacked.  To  remove 
this  possibility,  some  shippers  have  reverted  to  the  old  white- 
lead  and  tallow  coating.  This  is  mixed  with  4  lb.  of  tallow 
to  1  lb.  of  white  lead,  the  latter  being  stirred  into  the  melted 
tallow.  This  mixture  affords  an  excellent  protection  against 
rust,  but  because  of  the  acid  in  the  tallow  it  should  be  removed 
at  the  earliest  opportunity.  For  this  purpose  kerosene  or  tur- 
pentine will  be  found  eiiective. — American  Machinist. 


NOTES  ON  THE  BUTTON-HEAD  RADIAL  STAY 

BY  JOSEPH  SMITH 
Lorain,  Ohio 

The  button-head  radial  stay  plays  an  important  part  in  the 
construction  of  the  modern  locomotive  boiler,  and  as  such  it 
should  be  given  as  much  care  in  the  applying  and  ujikecp  as  any 
other  part;  yet  how  often  do  we  find,  when  calking  becomes 
necessary,  that  the  tool  is  held  as  shown  in  Fig.  1 ;  it  does  not 
take  many  such  calkings  to  make  it  resemble  a  door-knob. 

\\  here  care  is  exercised  and  the  tool  held  as  shown  in  Fig.  2 
the  life  of  the  bolt-head  is  prolonged  and  further  leakage  avoided, 
pro\  ided  the  crown-sheet  is  not  muddy  and  the  bolt  has  been 
properly  applied  in  the  first  place.  By  being  properly  applied,  I 
mean  that  it  should  have  a  snug  fit.  but  not  so  tight  that  it  re- 
quires a  wrench  60  in.  long  and  the  pulling  power  of  two  men 
to  screw  it  up  to  the  sheet.  By  so  doing  you  are  only  crushing 
the  thread  and  paving  the  way  for  leaky  bolts. 

Sometimes  the  heads  fall  off.     Some  claim  that  crvstallization 


has  set  in  and  it  only  requires  a  few  blows  of  the  calking  tool 
to  knock  the  heads  off.  To  a  certain  e.xtent  this  may  be  true, 
but  the  appearance  of  some  of  these  heads  leads  me  to  believe 


that  possibly  there  is  another  reason.  In  the  forging  of  the  bolt 
the  metal  has  to  be  upset  and  crushed  into  shape  between  dies 
whilst   hot.     It   may   be   that   some   are   not   heated   to   the   point 


Fig.   3 

necessarj-  to  form  the  head  into  a  perfectly  homogeneous  mass. 
My  meaning  will  be  more  clear  by  noting  Fig.  3;  the  head  when 
it  comes  off  is  usually  cup-shaped,  which  leads  me  to  the  line 
of  reasoning  I  advance. 


Complex  Alloy  Steel. — In  a  paper  on  alloy  steels,  which 
formed  a  part  of  a  symposium  presented  before  the  International 
Engineering  Congress,  it  was  pointed  out  that  practically  none 
of  the  constructional  steels  contain  three  or  more  alloy  metals. 
The  only  steel  in  this  class  to  be  considered  is  what  is  com- 
Tionly  known  as  high-speed  steel. — American  Machinist. 
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Apprentices  on  the  Southern  Pacific 

A  Great  Advance  Made  in  the  Methods  of  Instruc- 
tion   and  Training  Employed    on  That   System 

BY  THOMAS  G.  GRAY 

Apprentice  Instructor  >"  ' -^ -^ 


The  first  apprentice  school  on  the  Southern  Pacific  was  started 
in  the  fall  of  1911  at  the  West  Oakland  (Cal.)  shops.  A  year 
later  the  management  decided  to  extend  educational  opportuni- 
ties to  the  apprentices  at  all  of  the  division  and  general  shops 
on  the  system.  Classes  of  apprentices  were  organized  at  tlie 
three  largest  shops— Sacramento,  Cal.;  Los  Angeles,  Cal.,  and 
Sparks.  Nev.— on  January  1.  1913.  Since  tliat  time  schools 
liave  heen  started  at  San  Francisco,  Cal.;  Dunsmuir,  Cal; 
P.ruoklyn,  Ore.  and  Ogden,  Utah,  making  a  total  of  eight 
apprentice  schools  now  in  operation  on  the  system  with  an 
enrollment  of  430  apprentices. 

l.\STRlCTOR.-i     TAKKX     FROM     THE     SERVICE 

The  work  of  organizing  and  conducting  these  schools  was, 
with  l)ut  one  exception,  placed  in  the  hands  of  men  taken  from 
the  service,  either  draftsmen  or  mechanics  of  unusual  training. 
Some  of  these  men  are  college  graduates  and  all  of  them  are 
experienced  in  shop  work. 

In  entering  on  such  a  new  field  of  work  as  the  organizing 
of  apprentice  schools,  these  men  were  at  once  impressed  with 
the  need  for  some  avaiiahle  source  of  information  from  which 
to  draw  for  guidance  and  help.  Such  a  source  is  now  heing  sup- 
plie<l  through  the  admirai)le  work  of  The  National  Association 
of  Corporation  Schools.  \'alualtle  help  was  obtained  from 
articles  iiuhlished  in  the  various  railroad  journals  during  the 
past  few  years  and  the  fruit  of  much  experience  was  cordially 
and  generously  given  hy  leaders  in  educational  work  on  the 
roads   which   have   pioneered   in   this   movement. 

Upon  the  estahlishment  of  the  earlier  schools  on  the  Southern 
Pacific  each  instructor  worked  out  courses  of  instruction  ac- 
cording to  his  own  ideas,  learning  by  experience  as  he  pro- 
gressed. In  January,  1914.  a  meeting  of  Southern  Pacific 
apprentice  instructors  was  held  at  Reno,  Xev.,  as  a  part  of 
a  safety  conference  under  the  auspices  of  the  University  of 
Nevada.  At  this  conference  two  vital  needs  for  the  develop- 
ment of  the  work  were  set  forth  in  a  recommendation  to  the 
management— first,  that  the  work  of  training  apprentices  be  or- 
ganized under  a  central  head,  and,  second,  that  standard  courses 
of  instruction  be  compiled. 

HOW    THE    SCHOOL    WAS    INSTlTrTED 

Karly  in  July.  1914,  the  work  of  compiling  courses  of  instruc- 
tion for  the  various  trades  was  started  and  two  months  later  a 
meeting  of  the  instructors  was  held  at  Sacramento  to  go  over 
tile  work  outlined  and  to  adopt  standard  courses  from  the 
combined  ideas  of  all.  Rules  governing  the  employment  and 
training  of  apprentices,  including  schedules  of  shop  experience, 
were  also  adoptecl  at  this  meeting.  These  rules  received  the 
approval  of  the  management  and  were  put  into  effect  February  1, 
1915.  The  standard  instruction  courses  were  approved  by  the 
management  and  put  into  general  use  on  September  1,  1915. 

In  compiling  the  standard  instruction  courses  a  general  plan 
was  followed,  which,  it  is  felt,  answers  in  a  practical  and  thor- 
ough  way  the  needs  of  the  shop  apprentice  as  he  progresses. 

THE    PLAN'    OUTLINED 

The  following  outline  of  this  general  plan  will  be  of  interest, 
and  it  is  hoped  that  it  may  prove  helpful  to  those  who  are 
undertaking  the  compiling  of   courses. 


•  Kroni    an   article   in   the   January,    1916,    Bulletin   of   The    National    Asso- 
ciation  of   Corporation   Schools. 


First:  A  general  problem  course  to  be  completed  by  every 
apprentice  entering  the  schools.  This  course  includes  instruc- 
tion in  all  the  principles  of  arithmetic  from  simple  addition 
tlirough  ratio  and  proportion,  the  more  common  applications 
of  mensuration  and  simple  problems  involving  applications  of 
the  elementary  principles  of  mechanics.  In  general  the  type 
of  problem  included  in  this  course  is  the  general  railroad  prob- 
lem and  not  that  pertaining  to  the  work  of  a  specific  trade. 
This  latter  type  of  problem  is  included  in  the  specific  trade 
course  which  will  be  explained  later.  The  need  for  a  general 
problem  course  covering  a  complete  review  of  arithmetic,  as  a 
foundation  for  apprentice  instruction,  will  be  readily  conceded 
by  all  who  have  had  sutiticient  experience  to  realize  the  general 
deficiency  of  grammar  school  graduates  in  this  most  important 
subject. 

Second:  A  general  introductory  course  in  geometrical  and 
mechanical  drawing  to  be  completed  by  every  apprentice  and 
to  be  carried  on  simultaneously  with  the  general  problem  course ; 
that  is,  an  apprentice  to  work  for  one  hour  of  his  two  hour 
period  on  the  proljlem  course,  and  one  hour  on  the  introduc- 
tory course  in  drawing.  This  course  is  simply  an  introductorj' 
course  and  nothing  more.  Its  purpose  is  not  to  teach  geometrical 
and  mechanical  drawing,  but  simply  to  set  .'orth  in  a  clear  and 
thorough  way,  those  principles  of  drawing  which  must  be 
applied  later  in  the  making  of  sketches.  A  mechanic  to  make  a 
clear,  understandable  sketch  must  know- the  principles  of  draw- 
ing :  he  must  know  how  to  place  the  views,  and  it  is  the  purpose 
of  this  cour.se  to  explain  and  apply  such  fundamental  principles 
of  drawing  as  are  used  in  the  making  of  a  good,  clear  sketch. 
The  geometrical  problems  included  in  this  course  are  those 
most  likely  to  be  of  service  to  a  mechanic  in  laying  out  work. 

Third:  Upon  completion  of  the  general  problem  course,  and 
the  general  introductory  course  in  geometrical  and  mechanical 
drawing  each  apprentice  takes  up  the  study  of  his  particular 
trade  course.     This  includes  : 

(1)  A  set  of  problems  bearing  particularly  on  the  work  of 
the  trade. 

(2)  A  thorough  exercise  in  the  reading  of  working  drawings. 
The  assignments  for  this  work  pertain  to  blue  prints  of  standard 
Southern  Pacific  drawings. 

(3)  A  thorough  exercise  in  free-hand  sketching  from  models 
taken  from  each  trade.  These  models  are  numbered  and  graded 
so  as  to  make  the  sketches  increasingly  difficult.  For  boiler- 
makers  and  tinsmiths,  in  addition  to  the  exercises  in  reading 
working  drawings  and  free-hand  sketching,  there  is  provided  a 
thorough  course  in  laying  out  patterns  suited  to  the  needs  of 
each  trade.  These  patterns  are  laid  out  on  large  sized  wrap- 
ping paper  and  then  cut  out  and  turned  to  the  desired  shape. 

INDIVIDUAL   PROC.RESS   CHARTS 

In  the  larger  shops,  where  the  number  of  apprentices  warrants, 
shop  instructors  are  employed  who  give  their  entire  time  to 
this  work.  The  schedules  of  shop  training  for  the  several 
trades  are  followed  as  closely  as  possible,  and  in  order  to  insure 
to  each  apprentice  a  well  rounded  training,  an  individual  prog- 
ress chart  is  kept  showing  graphically  the  amount  of  time  spent 
on  each  part  of  the  work  outlined  in  the  schedule.  Entries  are 
made  on  these  charts  twice  a  week  by  the  school  instructor 
when  the  apprentices  are  attending  school.  Shop  foremen  and 
shop  instructors  arc  kept  informed  by  the  school  instructor  when 
apprentices   have    completed    their   prescribed   time    on    the    dif- 
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thonpht.  One  of  my  favorites  was  an  old  English  machinist 
who  gave  me  many  a  helpful  tip.  They  were  old  to  him,  I've 
no  doiiht,  but  they  were  brand  new  to  me.  I  was  a  frequent 
visitor  to  his  bench.  \'alve  gear,  condensers  and  high-class 
stationary  engines  were  his  hobbies.  \  pattern-maker  friend 
was  a  great  mathematician,  and  when  in  the  humor  for  this 
kind  of  recreation.  I  found  him  always  ready  with  a  new  "nut 
to  crack."  Complicated  cylinder  designs  and  propeller  blades 
were  his  special  diet,  with  algebra  and  geometry  for  dessert. 
A  boiler  maker  man  was  fat,  grouchy,  and  as  rough  as  pig 
iron,  but  much  alive  to  the  interesting  problems  concerning  sci- 
entific boiler  laying  out,  staying,  strength  of  materials,  machine 
against  hand  work,  and  costs.  These  geniuses,  all  brilliant 
mechanics  of  the  old  school,  have  passed  away,  but  their  stimu- 
lating influence  is  at  work,  and  still  furnishes  some  inspiration 
for  these  e.xacting  times  and  conditions. 

Next  to  having  a  real  genius  for  the  head  of  the  drawing 
room,  I  know  of  nothing  that  brightens  the  wits  and  sharpens 
the  mechanical  appetite  more  than  to  have  a  small  modern 
library  accessible  to  the  men  and  boys,  and  a  reading  table  on 
which  the  leading  scientific  and  mechanical  journals  are  to  be 
found.  This  store  of  knowledge  should  be  in  a  conspicuous 
place,  and  some  one  in  charge  to  see  to  it  that  these  valuable 
tools  are  always  in  order  according  to  dates.  The  most  striking 
articles  should  be  marked,  and  later  on  clipped  and  added  to 
their  proper  groups  in  the  files  or  scrapbooks.  The  next  thing 
to  having  the  information  in  mind  is  knowing  where  to  lay 
hands  on  it  instantly.  To  follow  out  this  scheme  systematically, 
have  the  names  of  all  the  men  pasted  on  the  back  covers,  and 
require  them  to  check  the  dates  opposite  their  names  when 
they  finish  reading.  Th.ere  is  no  objection  to  taking  the  papers 
home  at  night.  The  majority  will  respond  to  this,  if  your 
experience    is   anything   like   mine. 

Invite  the  bright  fellows  to  write  articles  occasionally  for 
publication,  and  encourage  all  ideas  of  merit.  Volunteer  your 
service  as  a  friendly  critic.  A  good,  stiff  problem,  requiring 
research,  will  stir  up  the  younger  ones,  and  cause  the  older  ones 
to  take  notice. 

Draftsmen  should  make  opportunities  to  visit  the  shops  fre- 
quently to  study  the  various  operations.  If  our  architects  and 
draftsmen  would  get  out  and  see  their  designs  actually  in  use, 
and  note  what  a  mess  they  make  sometimes,  the  shock  would 
do  much  toward  improving  their  mechanical  ambition,  provided 
they  are  not  hampered  by  a  too  great  opinion  of  their  impor- 
tance. 

Another  good  tonic  is  to  take  the  opposite  view  from  your 
designers,  as  if  you  were  in  earnest  about  it,  and  in  this  way 
draw  out  all  the  points  imtil  the  subject  is  threadbare.  When 
you  unexpectedly  do  this  several  times,  your  right-hand  men 
will  find  out  yon  are  not  to  be  satisfied  with  a  single  idea, 
and  they  will  furnish  a  greater  variety  in  the  future  from 
which  to  select. 

The  main  difference  in  men  is  their  way  of  thinking.  Furnish 
your  force  sound  leading  thoughts,  good  mechanical  ideas  and 
helpful  literature.  It  will  always  prove  a  worthy  investment, 
and  one  that  will  always  tend  to  tone  up  effectively  the  entire 
personnel. 


Sll'shi.nt.  Compolnos. — These  compounds  often  fail  to  ac- 
complish their  purpose  fully  owing  to  the  low  melting  points  of 
the  greases  used.  In  oversea  shipments  where  transportation 
through  warm  climates  is  involved  the  greases  are  apt  to  become 
fluid  and  the  unprotected  metal  is  then  attacked.  To  remove 
this  possibility,  some  shippers  have  reverted  to  the  old  white- 
lead  and  tallow  coating.  This  is  mixed  with  4  lb.  of  tallow 
to  1  lb.  of  white  lead,  the  latter  being  stirred  into  the  melted 
tallow.  This  mixture  affords  an  excellent  protection  against 
rust,  btit  because  of  the  acid  in  the  tallow  it  should  be  removed 
at  the  earliest  opportunity.  For  this  purpose  kerosene  or  tur- 
pentine will  be  foiiad  effective. — American  Machinist. 


NOTES  ON  THE  BUTTON-HEAD  RADIAL  STAY 

BY  JOSEPH  SMITH 
Lorain,  Ohio 

The  button-head  radial  stay  plays  an  important  part  in  the 
construction  of  the  modern  locomotive  boiler,  and  as  such  it 
should  be  given  as  much  care  in  the  applying  and  upkeep  as  any 
other  part;  yet  how  often  do  we  find,  when  calking  becomes 
necessary,  that  the  tool  is  held  as  shown  in  Fig.  1 ;  it  does  not 
take  many  such  calkings  to  make  it  resemble  a  door-knob. 

Where  care  is  exercised  and  the  tool  held  as  shown  in  Fig.  2 
the  life  of  the  bolt-head  is  prolonged  and  further  leakage  avoided, 
provided  the  crown-sheet  is  not  muddy  and  the  holt  has  been 
properly  applied  in  the  first  place.  By  being  properly  applied,  I 
mean  that  it  should  have  a  snug  fit,  but  not  so  tight  that  it  re- 
quires a  wrench  60  in.  long  and  the  pulling  power  of  two  men 
to  screw  it  up  to  the  sheet.  By  so  doing  you  are  only  crushing 
the  thread  and  paving  the  way  for  leaky  bolts. 

Sometimes  the  heads  fall  off.     Some  claim  that  crvstallization 


Fig.   1 


has  set  in  and  it  only  requires  a  few  blows  of  the  calking  tool 
to  knock  the  heads  off.  To  a  certain  extent  this  may  be  true, 
but  the  appearance  of  some  of  these  heads  leads  me  to  believe 


that  possibly  there  is  another  reason.  In  the  forging  of  the  bolt 
the  metal  has  to  be  upset  and  crushed  into  shape  between  dies 
whilst   hot.     It   may   be   that   some   are   not  heated   to   the   point 


Fig.   3  * 

necessar>'  to  form  the  head  into  a  perfectly  homogeneous  mass. 
My  meaning  will  be  more  clear  by  noting  Fig.  3 ;  the  head  when 
it  comes  off  is  usually  cup-shaped,  which  leads  me  to  the  line 
of  reasoning  I  advance. 


Complex  Alloy  Steel. — In  a  paper  on  alloy  steels,  which 
formed  a  part  of  a  symposium  presented  before  the  International 
Engineering  Congress,  it  was  pointed  out  that  practically  none 
of  the  constructional  steels  contain  three  or  more  alloy  metals. 
The  only  steel  in  this  class  to  be  considered  is  what  is  com- 
■nonly  known  as  high-speed  steel. — American  Machinist. 


Apprentices  on  the  Southern  Pacific* 

A  Great  Advance  Made  in  the  Methods  of  Instruc- 
tion   and  Training  Employed    on   That   System 

BY  THOMAS  G.  GRAY 
Apprentice  Instructor 


The  first  apprentice  school  on  the  Southern  Pacific  was  started 
in  the  fall  of  1911  at  the  West  Oakland  (Cal.)  shops.  A  year 
later  the  management  decided  to  extend  educational  opportuni- 
ties to  the  apprentices  at  all  of  the  division  and  general  shops 
on  the  system.  Classes  of  apprentices  were  organized  at  the 
three  largest  shops — Sacramento,  Cal.;  Los  Angeles,  Cal.,  and 
Sparks,  Nev. — on  January  1,  1913.  Since  that  time  schools 
have  been  started  at  San  Francisco,  Cal. ;  Dunsmuir,  Cal ; 
Brooklyn,  Ore.,  and  Ogden,  Utah,  making  a  total  of  eight 
apprentice  schools  now  in  operation  on  the  system  with  an 
enrollment  of  450  apprentices. 

IN.STRl'CTORS     T.\KEN     FROM     THE    SERVICE 

The  work  of  organizing  and  conducting  these  schools  was, 
with  but  one  exception,  placed  in  the  hands  of  men  taken  from 
the  service,  either  draftsmen  or  mechanics  of  unusual  training. 
Some  of  these  men  are  college  graduates  and  all  of  them  are 
experienced  in  shop  work. 

In  entering  on  such  a  new  field  of  work  as  the  organizing 
of  apprentice  schools,  these  men  were  at  once  impressed  with 
the  need  for  some  available  source  of  information  from  which 
to  draw  for  guidance  and  help.  Such  a  source  is  now  being  sup- 
plied through  the  admirable  work  of  The  National  Association 
of  Corporation  Schools.  \'aluable  help  was  obtained  from 
articles  published  in  the  various  railroad  journals  during  the 
past  few  years  and  the  fruit  of  much  experience  was  cordially 
and  generously  given  by  leaders  in  educational  work  on  the 
roads   which   have   pioneered   in   this   movement. 

Upon  the  establishment  of  the  earlier  schools  on  the  Southern 
Pacific  each  instructor  worked  out  courses  of  instruction  ac- 
cording to  his  own  ideas,  learning  by  experience  as  he  pro- 
gressed. In  January,  1914,  a  meeting  of  Southern  Pacific 
apprentice  instructors  was  held  at  Reno,  Xev..  as  a  part  of 
a  safety  conference  under  the  auspices  of  the  University  of 
Nevada.  At  this  conference  two  vital  needs  for  the  develop- 
ment of  the  work  were  set  forth  in  a  recommendation  to  the 
management— first,  that  the  work  of  training  apprentices  be  or- 
ganized under  a  central  head,  and,  second,  that  standard  courses 
of  instruction  be  compiled. 

HOW  THE   SCHOOL   WAS    INSTITUTED 

harly  in  July,  1914,  the  work  of  compiling  courses  of  instruc- 
tion for  the  various  trades  was  started  and  two  months  later  a 
meeting  of  the  instructors  was  held  at  Sacramento  to  go  over 
the  work  outlined  and  to  adopt  standard  courses  from  the 
combined  ideas  of  all.  Rules  governing  the  employment  and 
training  of  apprentices,  including  schedules  of  shop  experience, 
were  also  adopted  at  this  meeting.  These  rules  received  the 
approval  of  the  management  and  were  put  into  effect  February  1, 
19b.  The  standard  instruction  courses  were  approved  by  the 
management  and  put  into  general  use  on  September  1,  1915. 

In  compiling  the  standard  instruction  courses  a  general  plan 
was  followed,  which,  it  is  felt,  answers  in  a  practical  and  thor- 
ough way  the  needs  of  the  shop  apprentice  as  he  progresses. 

THE     PLAN    OUTLINED 

The  following  outline  of  this  general  plan  will  be  of  interest 
and  It  is  hoped  that  it  may  prove  helpful  to  those  who  are 
undertaking  the  compiling  of  courses. 

ci^tlon   oT  crrl'ikZn^l^^ir'-    ''''•   »""^»-"   "^  ^he   National  Asso- 


First:  A  general  problem  course  to  be  completed  by  every 
apprentice  entering  the  schools.  This  course  includes  instruc- 
tion in  all  the  principles  of  arithmetic  from  simple  addition 
through  ratio  and  proportion,  the  more  common  applications 
of  mensuration  and  simple  problems  involving  applications  of 
the  elementary  principles  of  mechanics.  In  general  the  type 
of  problem  included  in  this  course  is  the  general  railroad  prob- 
lem and  not  that  pertaining  to  the  work  of  a  specific  trade. 
This  latter  type  of  problem  is  included  in  the  specific  trade 
course  which  will  be  explained  later.  The  need  for  a  general 
problem  course  covering  a  complete  review  of  arithmetic,  as  a 
foundation  for  apprentice  instruction,  will  be  readily  conceded 
by  all  who  have  had  sutticient  experience  to  realize  the  general 
deficiency  of  grammar  school  graduates  in  this  most  important 
subject. 

Second:  A  general  introductory  course  in  geometrical  and 
mechanical  drawing  to  be  completed  by  ever>-  apprentice  and 
to  be  carried  on  simultaneously  with  the  general  problem  course; 
that  is,  an  apprentice  to  work  for  one  hour  of  his  two  hour 
period  on  the  problem  course,  and  one  hour  on  the  introduc- 
tory course  in  drawing.  This  course  is  simply  an  introductory- 
course  and  nothing  more.  Its  purpose  is  not  to  teach  geometrical 
and  mechanical  drawing,  but  simply  to  set  lorth  in  a  clear  and 
thorough  way,  those  principles  of  drawing  which  must  be 
applied  later  in  the  making  of  sketches.  A  mechanic  to  make  a 
clear,  understandable  sketch  must  know  the  principles  of  draw- 
ing: he  must  know  how  to  place  the  views,  and  it  is  the  purpose 
of  this  course  to  explain  and  apply  such  fundamental  principles 
of  drawing  as  are  used  in  the  making  of  a  good,  clear  sketch. 
The  geometrical  problems  included  in  this  course  are  those 
most  likely  to  be  of  service  to  a  mechanic  in  laying  out  work. 

Third:  Upon  completion  of  the  general  problem  course,  and 
the  general  introductory  course  in  geometrical  and  mechanical 
drawing  each  apprentice  takes  up  the  study  of  his  particular 
trade  course.     This  includes  : 

(1)  A  set  of  problems  bearing  particularly  on  the  work  of 
the  trade. 

(2)  A  thorough  exercise  in  the  reading  of  working  drawings. 
The  assignments  for  this  work  pertain  to  blue  prints  of  standard 
Southern  Pacific  drawings. 

(3)  A  thorough  exercise  in  free-hand  sketching  from  models 
taken  from  each  trade.  These  models  are  numbered  and  graded 
so  as  to  make  the  sketches  increasingly  difficult.  For  Iwiler- 
makers  and  tinsmiths,  in  addition  to  the  exercises  in  reading 
working  drawings  and  free-hand  sketching,  there  is  provided  a 
thorough  course  in  laying  out  patterns  suited  to  the  needs  of 
each  trade.  These  patterns  are  laid  out  on  large  sized  wrap- 
ping paper  and  then  cut  out  and  turned  to  the  desired  shape. 

INDIVIDUAL   PROGRESS   CHARTS 

In  the  larger  shops,  where  the  number  of  apprentices  warrants, 
shop  instructors  are  employed  who  give  their  entire  time  to 
this  work.  The  schedules  of  shop  training  for  the  several 
trades  are  followed  as  closely  as  possible,  and  in  order  to  insure 
to  each  apprentice  a  well  rounded  training,  an  individual  prog- 
ress chart  is  kept  showing  graphically  the  amount  of  time  spent 
on  each  part  of  the  work  outlined  in  the  schedule.  Entries  are 
made  on  these  charts  twice  a  week  by  the  school  instructor 
when  the  apprentices  are  attending  school.  Shop  foremen  and 
shop  instructors  are  kept  informed  by  the  school  instructor  when 
apprentices   have   completed   their   prescribed   time   on   the   dif- 
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ferent  classes  of  work.  A  seniority  chart  is  posted  in  the 
school  room  and  advancement  is  strictly  according  to  seniority. 

.All  records  and  progress  charts  are  kept  open  to  the  appren- 
tices, and  the  instructors  considt  freely  vvith  them  concerning 
their  progress  and  make  an  effort,  so  far  as  practical,  to  let  each 
one  specialize  along  the  particular  line  for  which  he  seems  most 
fitted  or  in  which  he  may  show  a  continued  interest. 

The  system  outlined  above  is  having  the  eflfect  of  bringing  the 
shop  and  the  school  in  close  touch.  In  making  the  entries  on  an 
apprentice's  progress  chart,  the  school  instructor  must  of  neces- 
sity ask  him  questions  about  his  work.  The  answers  given  not 
only  serve  as  a  basis  for  the  record  kept,  but  very  often  lead  to 
little  conversations  which  help  the  instructor  to  learn  where  the 
weak  points  in  the  shop  training  are.  He  is  then  in  a  position 
to  take  the  necessary  steps  toward  investigating  and  remedying 
defects,  and  so  the  system  improves. 

GAINING   CONFIDENCE   OF   STUDENTS 

Experience  has  proved  most  forcefully  that  where  the  attitude 
of  the  instructor  is  one  of  genuine  friendly  interest,  the  boys 
will  gradually  place  more  and  more  confidence  in  him  and  will 
finally  look  upon  him  as  their  champion ;  this  places  the  instructor 
in  a  position  of  peculiar  helpfulness  both  to  his  company  and  to 
the  apprentices.  Uy  remedying  defects  in  the  shop  training  of 
the  boys,  he  demonstrates  to  them  his  interest  in  their  welfare, 
and  by  standing  openly  and  unswervingly  for  the  exercise  of 
conscience  and  honesty  in  the  performance  of  work,  he  helps 
in  building  up  of  an  efficient  and  relial)]e  working  force. 

Owing  to  the  short  time  which  the  new  apprentice  system 
has  been  in  operation  on  the  Southern  Pacific  the  results  attained 
so  far  as  they  can  be  expressed  in  figures  would  not  particularly 
impress  the  casiial  reader.  But  to  those  who  come  in  daily  con- 
tact with  the  apprentices,  the  results  of  less  than  three  years' 
work  are  clearly  indicative  of  the  fact  that  apprentice  instruction 
is  to  be  regarded  as  an  investment  and  not  as  an  expense. 

WH.\T  THE  WORK  ACCOMPLISHES 

Some  of  the  observations  which  are  commonly  heard  about 
the  shop  and  which  would  tend  to  establish  the  truth  of  the 
above  statement  are : 

(1)  A  better  class  of  boys  apply  for  apprenticeships. 

(2)  The  boys  show  more  interest  in  their  work  and  are  more 
attentive  to  their  duties. 

(3)  The  boys  display  more  thought  and  judgment  and  are 
not  so  dependent  as  they  formerly  were. 

(4)  The  so-called  "arts  and  mysteries"  of  the  trades  are  van- 
ishing and  boys  now  learn  early  in  their  apprenticeships  to  per- 
form work  which,  in  former  times,  was  jealously  guarded  by  the 
"old  time"  mechanic. 

(5)  Hoys  are  being  encouraged  to  give  their  suggestions  both 
in  the  interest  of  safety  and  efficiency.  As  they  see  their  sugges- 
tions acted  upon,  and  as  they  receive  acknowledgment  for  them, 
they  come  to  feel  a  personal  interest  in  the  affairs  of  their  shop. 
No  statement  can  be  given  either  in  figures  or  words  which  can 
show  the  direct  or  indirect  benefit  which  comes  to  any  com- 
pany through  its  educational  work.  To  the  extent  that  such 
educational  work  is  conducted  by  men  who  command  the  re- 
spect and  confidence  of  the  young  employees,  will  the  benefits 
of  educational  work  exceed  those  of  mere  instruction.  For 
this  reason,  the  apprentice  instructor  both  in  the  school  and  in 
the  shop  should  be  a  man  of  large  ideas  as  to  the  possibilities 
of  his  work. 

The  excellent  article  by  George  M.  Basford  on  "The  Train- 
ing of  Young  Men  with  Reference  to  Promotion,"  which  ap- 
peared in  the  Railway  Age  Gazette  of  July  23,  1915,  has  borne 
fruit  in  the  Southern  Pacific  apprentice  schools  through  the  in- 
troduction of  a  system  by  which  promising  young  men  in  the 
service  are  periodically  "sized  up"  on  a  blank  enumerating  desir- 
able characteristics  as  outlined  in  Mr.  Basford's  article.  This 
system  has  already  been  used  to  good  advantage  in  choosing 
young  men  for  advancement. 


WHAT  THE   FUTURE    HOLDS 

While  the  record  of  the  modern  apprenticeship  system  on 
the  Southern  Pacific  has  been  one  of  rapid  development  and 
gratifying  results,  the  future  must  be  one,  not  only  of  greater 
perfection  along  present  lines  of  activity,  but  of  advancement 
along  other  lines  which  come  legitimately  within  its  sphere. 

Probably  the  most  pressing  present  need  is  for  a  more  com- 
plete organization  of  the  apprentice  system.  To  completely 
standardize  the  present  instruction  work  at  all  points  on  the 
system,  as  well  as  to  inaugurate  and  direct  work  along  more 
advanced  lines,  requires  a  central  head.  An  officer  in  charge  of 
the  educational  work  would  supply  to  the  instructors  a  uniform 
backing  and  support  independent  of  the  co-operation,  or  lack  of 
co-operation,  of  their  local  shop  superiors. 

A  very  much  needed  branch  of  the  work  of  instructing  ap- 
prentices is  that  which  would  open  up  to  them  the  possibilities 
for  greater  efficiency  in  shop  operations.  This  subject,  taken  up 
and  followed  in  a  progressive  and  systematic  way,  seems  thus  far 
to  have  received  but  little  attention  throughout  the  country.  The 
experience  of  all  who  have  undertaken  the  work  of  demonstrat- 
ing the  possibilities  for  increased  output  from  shop  tools  and 
from  shop  methods  generally  has  shown  the  need  for  a  campaign 
of  education  calculated  to  remove  blind  prejudice  and  to  instill 
an  appreciation  of  scientific  methods  for  carrying  on  shop  work. 
This  subject  belongs  to  the  apprentice  school  primarily,  for  our 
best  work  along  this  line  can  be  done  by  creating  in  the  minds  of 
the  rising  generation  of  mechanics  a  correct  view  of  the  pur- 
pose and  merits  of  the  efficiency  movement  in  industrial  life. 

SELECTING   YOUNG    MEN   TO   DEVELOP 

Within  our  apprentice  schools  are  many  young  men  of  un- 
usual intelligence  and  ability.  The  near  future  will  doubtless 
see  the  establishment  of  special  apprenticeships  for  these  young 
men,  by  means  of  which  they  may  be  given  the  opportunity  for 
a  more  complete  training  within  the  mechanical  department. 
From  such  material  we  shall  be  able  to  draw  our  future  foremen. 
This  subject  must  receive  careful  and  continued  attention  if  we 
are  to  build  up  an  organization  of  the  highest  order. 

Undoubtedly  a  most  valuable  work  can  be  accomplished 
through  the  apprentice  schools  in  the  gradual  building  up  of  a 
better  and  more  cordial  relation  between  emploj'er  and  employee. 
The  apprentice  instructor  stands  in  a  position  of  exceptional 
advantage  in  this  regard.  In  a  very  real  way  he  acts  as  the 
interpreter  of  his  company's  policy  toward  its  employees.  If 
humanity  and  squareness  are  the  chief  characteristics  of  his  atti- 
tude toward  them  he  can  do  much  toward  developing,  as  the 
years  go  by,  that  feeling  of  unity  and  co-operation  which  is 
always  the  basis  of  the  most  successful  organization. 


LOCOMOTIVE  REPAIR  INDICATOR 

To  any  one,  either  workman  or  an  officer,  passing  through 
the  average  locomotive  erecting  shop,  it  is  more  or  less  diffi- 
cult to  determine  the  numbers  of  the  locomotives,  or  the  class  of 
repairs  which  they  are  receiving.  Ordinarily  even  the  workman 
engaged  on  any  particular  locomotive  can  only  hazard  a  guess 
as  to  the  date  it  is  expected  to  be  out  of  the  shop.  It  is  the 
practice  in  some  shops  to  have  printed  lists  of  the  engines  in 
the  shop  and  the  class  of  repairs  they  are  receiving,  with 
the  dates  when  they  are  expected  out,  these  lists  being  dis- 
tributed among  the  various  departments.  This  is  a  good  system 
so  far  as  it  goes,  but  there  should  be  a  record  on  the  loco- 
motive itself,  placed  where  it  can  easily  be  seen.  The  method 
of  painting  signs  showing  the  dates  the  engines  came  into  the 
shop,  and  when  expected  out,  is  not  very  satisfactory  as  for 
various  reasons  it  often  becomes  necessary  to  change  these  dates. 

The  indicator  card  shown  in  the  illustration  is  so  simple  and 
the  numbers  so  easily  changed  that  it  will  at  once  commend 
itself  to  any  one  who  has  .supervision  over  the  repairing  of  loco- 
motives or  any  class  of  machinery  where  it  is  desired  to  show 
class  of  V  ork  and  date  on  which  it  is  expected  out  of  shop.    The 
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card  is  made  of  tin,  painted  black,  rectangular  in  shape,  10  in. 
by  18  in.,  with  suitable  holes  or  clips  at  the  top  for  attaching 
the  wire  by  which  it  is  hung  up.  Near  the  top  of  the  card  are 
soldered  small  strips  of  tin  forming  slides  or  pockets.  There 
are  four  of  these  pockets  for  the  engine  number.  In  the  center 
is  placed  a  slide  or  pocket,  between  the  words  class  repairs, 
and  three  slides  are  placed  at  the  lower  right-hand  corner,  pre- 
ceded by  the  words  date  expected  out,  which  are  painted  on 
the  card.  These  are  for  the  month  and  day  of  the  month. 
The  interchangeable  numbers,  of  which  there  should  be  quite 
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CLASS     31  REPAIRS 

EXPECTED  OUT  I  1  l-iZi  j6( 

1 

1 

Locomotive     Repair    Indicator    as     Used     in    the     North     Springfield 
(Mo.)   Shops  of  the   Frisco 

a  number,  are  painted  on  squares  of  tin,  two  inches  square, 
with  the  top  edge  bent  over  at  right  angle  to  facilitate  removal 
from  the  pocket.  The  card  shown  in  the  illustration  indicates 
engine  number  2692,  undergoing  Class  3  repairs,  and  expected 
out  of  the  shop  January  26.  Should  it  become  necessary  to 
change  this  date  to  February  1,  a  2  would  be  substituted  for 
the  1,  and  the  2  and  6  would  be  removed  and  1  placed  in  the 
last  pocket.  On  roads  where  letters  are  used  to  designate  class 
repairs,  the  letters  indicating  light,  heavy,  general,  or  wreck, 
may  be  used  in  the  central  pocket.  A  piece  of  '4  in-  ^  1  in-  iron, 
bent  at  a  right  angle,  with  a  small  hook  on  one  end  and  the 
other  end  bent  down  so  as  to  slip  into  classification  lamp 
bracket,  makes  a  good  place  to  hang  the  card.  This  places  it 
about  eight  inches  to  one  side  of  smoke  arch,  but  still  leaves 
it  parallel  with  the  frame ;  in  this  position  it  is  not  disturbed 
by  the  removal  of  the  front  ring  or  by  the  men  removing  or 
replacing  tubes  or  steam  pipes.  The  indicator  card  illustrated 
is  used  on  the  St.  Louis  &  San  Francisco. 


REAL  EFFICIENCY  IN  SHOP  OUTPUT 

BY  JOHN  V.  LACOMPTE 

The  greatest  factor  in  effecting  and  maintaining  shop  effi- 
•riency  is  competent  supervision,  the  highest  standard  of  which 
cannot  be  gaged  by  the  number  of  locomotives  repaired  per 
month,  or  by  the  record  that  can  be  made  in  the  repairing 
of  one  locomotive  at  the  expense  of  the  others  in  the  shop. 
Economy  demands  that  locomotives  spend  the  greatest  part  of 
their  time  in  earning  money,  and  the  efficiency  is  governed  by 
the  condition  of  the  locomotives  as  received  from  the  classi- 
fied repair  shops,  the  handling  of  the  locomotives  by  engineers 
J»nd  firemen,  and  the  repairs  made  in  the  roundhouse. 

The  best  practices  of  handling  the  various  parts  of  locomo- 
tives and  cars  are  often  passed  by,  not  because  convincing 
evidence  cannot  be  produced  to  prove  that  better  methods  can 
be  maugurated  or  a  better  system  installed,  but  because  the 
management  is  not  prepared  to  meet  demands  for  increased 
(-xpenditures,  seemingly  losing  sight  of  the  great  return  from  a 
comparatively  small  outlay   (first  cost). 


The  main  repair  shops  are  where  the  repairing  of  the  loco- 
motives and  cars  should  be  handled  with  the  greatest  degree 
of  efficiency;  it  is  there  that  the  faulty  designs  are  corrected; 
it  is  there  that  the  best  machinery-  is  installed  (or  should  be) 
to  take  care  of  every  line  of  work.  Where  one  operator's  time 
is  spent  entirely  in  taking  care  of  one  line  of  work,  as  is  often 
the  case,  the  best  results  should  surely  be  produced.  When 
efficiency  is  dealt  with  fairly,  there  will  not  be  a  crying  demand 
to  secure  a  certain  number  of  locomotives  or  cars  lor  the 
month's  output,  but  rather  for  a  higher  state  of  perfection 
in  all  lines  of  work,  that  the  equipment  may  give  effective 
service  continuously  and  a  much  greater  time  elapse  between 
the  shoppings. 

I  do  not  mean  to  infer  that  the  largest  number  of  locomo- 
tives and  cars  should  not  be  gotten  out,  consistent  with  good 
workmanship,  but  I  do  mean  it  is  not  efficiency  to  slight  the 
work.  Quality  and  quantity  combined,  will  produce  the  best 
results  in  the  shops ;  so  also  technical  and  practical  knowledge 
combined  produces  our  best  mechanics.  i 


GETTING  RESULTS  IN  AN  APPRENTICE* 

SCHOOL 

BY  HAROLD  V.  STYERS 
Warwick,  N.  Y. 

It  was  my  good  fortune  to  help  start  the  apprentice  school 
on  the  Lehigh  Valley,  where  I  was  a  student  for  one  year  when  I 
completed  my  time  and  lost  my  rights  to  the  school.  After  I 
had  been  with  my  present  employer  about  two  months  and  had 
made  the  acquaintance  of  a  number  of  the  apprentices,  I  told 
them  the  way  boj-s  were  learning  their  trades  on  some  of  the 
larger  railroads.  This  started  them  to  thinking  and  aroused 
their  desire  for  something  better. 

In  company  with  another  young  machinist  and  the  general 
foreman  we  called  a  meeting  one  noon  after  lunch.  After  tell- 
ing the  boys  actual  facts  about  my  apprentice  school  training  and 
the  advantages  offered  by  the  larger  roads  to  their  apprentices, 
the  boys  decided  to  meet  every  noon  after  lunch  for  about  40 
to  45  minutes.  As  our  company  is  small,  we  did  not  ask  for  any 
equipment,  but  made  use  of  the  things  we  had  at  hand.  We  had 
a  small  room  over  the  storehouse  that  could  be  utilized  for  a 
school  room.  We  secured  a  sheet  of  1/16  in.  steel  about  4 
ft.  by  8  ft.  and  painted  it  a  flat  black  and  set  it  on  a  roughly 
constructed  easel.  The  car  department  gave  us  some  old  coach 
seats.  The  storehouse  furnished  some  old  out  of  date  reports, 
which  supplied  us  with  paper.  We  nailed  these  on  ^2  in.  by  12 
in.  by  14  in.  white  pine  boards  and  gave  one  to  each  lad  to  hold 
on  his  knees  to  figure  on.    The  boys  supplied  their  own  pencils. 

With  plenty  of  chalk  and  an  eraser  we  were  ready  to  go  to 
work.  I  undertook  to  act  as  instructor  and  with  the  help  of  all, 
we  certainly  enjoyed  our  noons — in  fact  one  o'clock  jcame  too 
soon. 

I  started  in  at  the  beginning  of  arithmetic  and  gave  the  boys 
the  advantage  of  all  the  short  cuts  I  could  get  hold  of  to  keep 
them  interested.  While  we  were  working  in  decimals,  I  took  a 
pair  of  micrometers  to  show  them  how  important  it  was  to  have 
a  good  command  of  decimals  and  fractions.  As  different  things 
came  up  in  the  shop  that  we  could  figure  on,  we  would  get  the 
dimensions  and  work  them  out.  For  instance,  we  figured  the 
amount  of  water  in  gallons  that  could  be  put  in  the  cistern  of 
one  of  our  tanks.  We  have  also  figured  the  difference  in  the 
heating  surface  in  an  engine  equipped  with  a  superheater  and 
one  of  the  same  class  without  the  superheater.  I  have  also  taught 
some  of  the  young  machinists  and  boilermakers  between  5  and 
6  p.  m.  twice  a  week. 

If  I  had  the  equipment,  I  would  teach  the  boys  enough  me- 
chanical drawing  so  they  could  make  a  sketch  of  a  piece  of  work 
they  might  want  made,  read  a  blue  print  quickly,  or  lay  out  a 

*  Entered  in  the  competition  on  "How  Can  I  Help  the  Apprentice?"  which 
closed  September   1,   1915. 
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piece  of  work  to  be  machined.  It  is  always  well  to  have  some 
stiff  problems  for  the  last  of  the  lesson  to  keep  all  hands  bus}' : 
also  mix  up  with  the  boys  and  assure  yourself  that  they  are  all 
started  right. 


DRIVING  BOX    REPAIRS 

BY  R.  L.  PRESTON 
Machinist,  St.  Louis,  Iron  Mountain  &  Southern,  Ar^enta,  Ark. 

The  article  on  "Driving  Box  Repairs,"  by  P.  E.  Smith,  pub- 
lished in  the  October  issue  of  the  Railway  Age  Gazette,  Mechan- 
ical Edition,  on  pajie  527,  was  of  particular  interest  to  the 
writer,  who  is  engaged  in  driving  box  work.  Considerable  im- 
provement in  driving  box  practice  has  been  effected  at  this 
point  during  the  past  year,  largely  through  a  more  general 
use  of  second-hand  brasses. 

On  January  1,  1915,  the  writer  started  a  record  of  all  new 
and  second-hand  brasses  used,  to  see  what  could  be  saved  on 
driving  box  supplies  in  one  year.  Previous  to  that  time  tliere 
were  ver>-  few-  second-hand  brasses  used.  As  from  four  to 
eight  boxes  are  received  to  the  set,  six  boxes  may  be  considered 
an  average  set.  For  the  nine  months  ending  September  30,  1915, 
158  sets  of  driving  boxes  were  handled.     The  driving  box  gang 


new  brass  had  been  used  instead  of  the  second-hand  brass,  56,835 
lb.  would  have  been  required,  wiiich,  at  a  cost  of  $15.75  per 
100  lb.  would  have  cost  $8,952.  The  difference  between  this  and 
the  $4,620,  the  value  of  the  second-hand  brass,  is  $4,331,  or  the 
saving  made  by  the  use  of   the   second-hand  brass. 

The  method  followed  in  handling  a  set  of  boxes  from  the 
time  they  are  taken  from  the  wheels  to  the  time  they  are 
ready  to  go  on  again   is  as  follows : 

First :  Mark  all  boxes  and  brasses  and  press  out  the  brasses 
with  a   hydraulic  press. 

Second :  Remove  the  cast  iron  hub  plates  by  drilling  off 
the  heads  of  the  plugs  which  hold  the  plates  in  place. 

Third  :     Fit  new  brasses,  or  shim  and  close  the  old  ones. 

Fourth  :     Fit  the  old  brasses  or  lay  off  the  new  brasses. 

Fifth:  Shape  the  edge  of  the  brasses  on  a  Newton  vertical 
miller.     (See  Figs.  1  and  2.) 

Sixth :  Press  the  brasses  in  the  boxes  at  20  to  40  tons 
pressure. 

Seventh  :     Plane  the  boxes. 

Eighth :  Fit  and  drill  the  cast  iron  hub  plates  and  drill  tlie 
boxes    for    the    brass    plugs. 

Ninth:  Face  and  bore  the  boxes  to  fit  the  journals.  Note 
the  driving  box  chuck  in  Fig.  3.  This  is  a  universal  chuck, 
and  was   built  in  this   shop. 


Fig.   1 — Milling     Driving     Box     Brasses                      Fig.    2 — Milling     Driving     Box     Brasses  Fig.    3 — Boring     Driving     Brasses    with 

Universal  Chuck 

consists   of    three   machinists,    one    apprentice,    one    helper   and  Tenth :      Place    the    cellars    in    the    driving   boxes    and   truck 

one  handy-man.     There  are  one  machinist  and  a  helper  on  the  them    to   the    wheels. 

bench,   who   strip    all   boxes   and   do   the   floor    work,    such    as  This    gives    the    complete    working    order    in    which    driving 

laying  off  the  brasses,  pressing  them  in,  and  fitting  the  cellars.  boxes  are  handled  at  this  place.     The   following  is  the  time  it 

Whenever  a  cellar  is  loose  in  the  box,  it  is  tightened  by  riveting  would   take   one   man   to   complete   a    set   of    six   driving  boxes, 

a   liner    of    the    necessary    thickness    (very    seldom    more    than  The  time  mentioned  in  the  first  part  of  tins  article  is  our  average 

1/16   in.)    on   one    side   of   it.      Cast   iron    hub    plates    are    used  time  for  nine  months,  using  two  boring  mills  on  box  work, 

on  driving  boxes  instead  of  babbitt,  as  we  find  thev  give  better  „           .  .u    »                i   i   n    «■  .i.    i,..k  .^i...  =                     in  ^-.^ 

'^  _  -_  Press  out  the  brasses  and  <lnll  off  the  hub  plates 30  mm. 

satisfaction.      Thev   are    held    in    place   by   COUnterboring   the    box  Cut  six  liners  and  place  them  in  the  Iwxes.    flose  six  brasses, 

....  .  ',  ,         J     1        •  T  /-»-!     •         •        J-  ^  ■    .  chip   and    set    them    in   the    boxes 37  min. 

and   drivmg   four  taper-beaded   puis   2:>/3Z   ui.   m   diameter   mto  y\i\\  six  brasses   1  hr. 

H-in.   countersunk  holes.     These   pins  never   work   loose.     Our  piani  si  x  !  W  vf^  bo.xe?*"  ^"^^ ' ' ! [:'.'.'.'.'.'.'.'.'.'.'.'.'.'.".  ^3hVs"' 

average  time   on   one   set   of   si.v   driving  boxes   is   eleven   hours  Fit  six  cast  iron  hub  plates 3  hrs. 

,    _                                „,                    •          «j                   1     J           f    11                •  Drill   six   huh   plates,  pin  the  plates  on   the  boxes  and   drill 

and  five  mmutes.     The  gang  is  seldom  worked  to  full  capacity.  the  plug  holes  in  the  brasses 2  hrs.  10  min. 

Our  average  on  the  brasses  used  for  the  nine  months   from  Fu"throulTe^ll.is  in  The  £«'""''"'' ^*"*^ :.■.■.■.■.■    ?hr"' 

January  1,  1915,  was  54  per  cent  new  and  46  per  cent  second- 
hand.     The    weight    of    the    new    brass    used    was    66,720    lb..  The  total  time   for  one   man   to  complete   six   driving  boxes 
which,  at  a  cost  of  $15.75  per  100  lb.,  is  $10,-508.40.     The  weight  will  be  20  hours  and  32  minutes.     When  new  brasses  are  used 
of    the    second-hand    brass    used    was    approximately    33.000    lb.,  the    time    will    be    22    hours    30    minutes     for    9-in.     by    12-in. 
which,  at  a  scrap  value  of  $14  per   100  lb.,  is  worth  $4,620.     If  journals. 
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INCANDESCENT  ELECTRIC  HEADLIGHT 

To  meet  the  demands  of  the  railways  for  incandescent  head- 
light equipment  the   Schroeder   Headlight  Company,   Evansville. 


generators  having  capacities  of  350  watts  and  1,000  watts,  re- 
spectively. The  32-volt,  350-watt  system  has  had  the  most 
extensive  use  up  to  the  present  time,  it  heinp  the  first  of  the 
incandescent  equipment  of  that  company  to  l>e  placed  on  the 


Brush  Holders 


Lerer 


Govenor  \ 
Stem 


^Binding 


!«. 71 H 

Sectional   View  of  the  32-Volt,  350-Watt   Headlight  Generator  Equipment 


Ind.,   has    for  the   past    few   years   given   much   attention   to   the 
development  of  this  equipment.     At  the  present  time  it  has  on 


Schroeder   32-Volt,   350-Watt    Headlight    Turbo-Generator 

the  market  three  types  of  equipment,  namely,  the  6-volt   turho- 
generator  liaving  a  capacity  of  150  watts,  and  two  32-volt  turho- 


market.  It  has  already  heen  made  standard  on  some  roads  in 
view  of  the  service  it  has  performed.  The  following  is  a  state- 
ment of  the  yearly  maintenance  cost  of  eight  of  these  equip- 
ments reported  hy  a  road  operating  in  the  Middle  West : 

Repairs    to    turbo-generator* $     .75 

Labor   and   cost   of   lubrication 39.84 

Incandescent    headlight    lamps 43.20 

Incandescent     cab    lamps 8.51 

Total    $92.30 

*  This  item  was  for  carbon  brushes,  showing  a  perfect  record  for  the 
mechanical   construction   of   the   machine. 

This  is  an  average  of  $11.54  per  machine  per  year.  This  road 
uses  150-watt  concentrated  filament  lamps  on  its  road  engines 
and  60-watt  lamps  of  the  same  type  at  the  front  and  hack  of 
the  \ard  engines.  The  equipments  are  handled  hy  the  round- 
house machinist,  who  examines  the  hrushes  and  generator  ahout 
every  1,000  miles.  Another  road  operating  212  headlights  of 
this  same  type  finds  that  with  100-watt,  125-candle  power  lamps 
the  requirements  of  the  Illinois  state  laws  are  more  than  met. 
Tests  of  the  32-volt  etjuipment  made  hy  this  road  with  equip- 
ments which  have  heen  in  service  six  months  showed  tliat  the 
voltage  did  not  vary  more  than  2^  volts  hetween  hoiler  pressures 
of  100  lb.  and  180  lb.     This  road  also  reports  favorable  mainte- 
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piece  I'l  u..rk  111  ln'  in;ii-liiiH<i.  Ii  i>  aluax^  will  tu  liavc  -<>u\r 
stitY  |>ri>lilitn-.  for  tlu'  la»t  <>l'  iln.'  K-.>,)n  to  krip  ail  liamU  ]m-\  : 
a\^.<>  mix  lip  with  tlu'  1.o\n  ami  .as>uri'  yourself  tliai  tiny  arc  ;ill 
staTti'd   riylU.  .    '      ■?"  •     *  ' 


l)RIVI\(;   BOX    RKPAIRS  ./■ 

II V  R.  I..   I»RI  SION 
Mai-hinisi.   St.   I.oiiis.    Iron    Mitiintain   J^   Sotiihern.   Arjienta.    Ark. 

.  .'The  arlicK-on  t'-Drixin.;  i'.ox  Iviiiair-."  l.\  !'.  i- .  .^initli.  pnh- 
'H>lu-tl  ill;  tlu-  Ortohtr  iv-nr  of  the  l\\iil:,,iy  ./,/,•  i;,ic,-lt,\  M,-ilum- 
ii>il  IfiUii'ii.  u\i  jiaur  r27.  wa>  of  i.aitirnlar  iiitcn-l  to  tlio 
writer,  who  i*.  Oiiii.'iuitl  in  <lri\iiii;  l.o\  work.  <  dii-idirahU'  ini- 
proveimiit  in  drixiif..;  \<t>\  prailiii'  ha>  luiii  effieiid  at  thi> 
poim  ilmiii.:  the  )ia^t  \iar.  l:ir-el\  iliroUi:lr  a  more  -loiioral 
itsc.  O^  M'*"o»i(l-liaiul    hra^^e*.  •     •.    "■ .      .    "       ,   . 

Oi4  lamTar\  1.  I'M.^,  the  urJKr  "-tarled  a  re.-ord  of  all  new 
aii<l  '■eeond-haiid  hra-<-.e'>  ii-e<l.  to  ^i-^  what  lould  he  »a\ed  >>n 
•  Iriviiii;  I.o\  Mii)p1ie>  in  one  \ear.  rnxioUN  to  that  time  there 
wcT.e^.vcn-  ft-w'-stTond-liand  hra>>e'«  ii-e<l.  A>  fnun  foin-  to 
eitihl  h«)\e<  are  received  to  the  ^et.  -i\  li()\e»  inav  he  eoti«.ideri' I 
ail  axeraye  -jt.  For  the  nine  inoinh>  emlin.:  Septetnlxr  JU.  1*»13, 
l.^'<  sets  ol    drixiiiL;  h«>\e*   were  hani)le<l.     Tlie  drivin-   ho\    L:an,; 

)■.,  ■■.■■■ 


new  hra^s  had  licen  used  iii-.tead  ><:  the  *ee<.n<l-liand  hra^-,  .^().S35 
Ih.  would  ha\c  heen  iei|nire<l,  which,  at  a  cost  oi  S15.73  i»e: 
KX)  111.  wf)nld  ha\e  cost  .SS.'^.^J.  The  difference  hetween  thi<  am! 
the  $4.h20.  the  \alne  of  the  <.rcond-han<l  l-ras^,  is  $4,331,  or  tin 
^avini:    made   h\    the   ii-e   of   the   second-hand   hrass.-.'V  -^^V -■':.' 

The  nuthnd  followed  in  Iiandlin::  a  "-et  of  hoxe-  from  the 
time  the>  are  taken  front  the  wheeN  to  the  time  they  arc 
readv    to   l;o  on   ai:ain   is   -^s   follow*;: 

hirst:  .\laik  all  hoxes  and  lira^'^o^  and  prc'^'^  ont  the  hra^^e^ 
with    ;i    hvdranlic   ptes*.  -.      _,  :  ■  . '.- 

.^econd  :  Renioxe  the  cast  in»n  Inih  plates  hy  drillinij  oft' 
the    heads   o|    the    pliiL;s    which    hold    the    plates    in    i)lace. 

Third:     Fit  new   hrasse-.  or  shim  and  close  the  old  ones.  ;'.■•■'> 

h'onrth  :      I'it   the  old  hras^(  s  ,,r  la\    oi"f  tiie  new    hrasses..  "■ . ,•;• 

hitth  :  .shape  the  i-di^e  of  tin-  l>r.is-i-  on  a  .X'ewton  \ertica' 
miller.      (  .See   l-"i!.;s.   1   and  J. ) 

.<i\th:  I're-s  the  hrasses  in  tlu-  hoxes  at  2(1  to  40  loii- 
)>ressiire.  "  •;    "    .'  •.  -.v-"  \'--'--^_^    '.'.     .•';";% 

Seventh:      I'lane  the  hoxcs,  ..       ."  ■■.,:  •  .^       • 

l'i'.jhtli  :  I'it.and  drill  the  east  ifon  linh  plates  and  drill  tin 
lioMs     lor    the    Iirass    ]>hii^s, 

.\inth:  Face  an<l  hore  the  Imix^s  to  fit  the  jonrnaN.  .\ot( 
the  driviiiu:  ho\  chuck  in  Iml:.  3.  This  is  a  iniisersal  chnck. 
and    was    hnilt    in    this    -Ih)!). 


Fiq.    1  —  Milting     Driving     Box     Brnss3S 


Ficj.    2 — IVliiling     Driving     Box     Brasses 


Fig.    3 — Boring    Driving    Brasses    with 
Universal  Chuck 


Consists  of  three  maihinists,  one  appreiilice,  one  heljier  and 
one  handv-nian  'i'here  are  oiu-  machinist  and  a  helper  on  the 
heiich.  who  striji  all  hoxe--  and  d<i  the  floor  work,  smh  a> 
laviiiL;    oti    the    luas-e^.    iires^-inL:    them    in.    an<I    tittinu    the    i fllais 

Whenever  a  cellar  i-  j.'osf  in  the  hox.  it  is  tivlitined  h\  rivetinsj 
a  liiur  ol  the  necessarv  thii'kness  ( \  er\  stldoin  more  than 
1  1(1  in.)  on  otu-  ^i'le  of  it.  (  ast  iron  hnh  plates  are  used 
un  (Irivini:  lM>x-es  instead  of  h;ihhitt.  as  we  find  lhe\  i:i\e  1. titer 
satisfaction.  The_\  are  held  in  place  hy  connlerhorinLi  the  hox 
.iiid  driviii;^  fonr  taper-headed  piiis  2r  32  in.  in  diannter  into 
■\}-iji.  eoiintersnnk  hole*.  These  piiis  never  work  loose.  (  )nr 
averai;*:  time  on  one  »et  of  si\  driving  ho\<s  is  ticven  honrs 
an<l  Um  mimitt'S.  ■-Tin  v;an::  i^^  seldom  worked  to  full  ca]iacity. 
l.Jlur  averauf  on  the  luas-es  n-ed  fi  >r  the  nine  months  from 
jaiuiarv    1.   1''!.^.   wa>   .-4   per   cent    new    and  4A  per  cent    sccond- 

-haiKl.  Tiie  weii:ht  of  the  new  hrass  nscd  was  ()<t,72()  Ih.. 
uliii-h.  at  a  cost  of  $1.'.7.^  p«i  ln(i  !1,..  j.  Sl(l.5(tX.4().  The  weight 
pt  tJu*  se-cond-hand  hra^-  ns^d  w:is  aiijiroximatelv  33.(KX)  11... 
^\hit-I^.  at  a  >cr,'ip  vahie  of  .'^14  per   liHI  11. .  i*  worth   .S4.'^»2().     If 


li-nth  •       I'iai'e    the    cellar*    in     the    driviie..;    hoxi-s    and    trnck  -J 

them    to    the    wheiU.  _; 

Tin*     '.^ives    tlu     com](lete     working;    oi<ler     in     which     driviiu  f' 

iio\»-s    are    hamlled   at    this    place.      Tiie    lollowin^    is    the    time    il  -.' 

would    take   "lie    man    to    coinph  te    a    *et    of    *i\    driviiiL:    iioxcs.'  •' 

Tiie  tinu-  nieiitione<l  in  the  fir*t  jiart  of  this  article  is  our  avera'j^C  •; 
time    \><r  niiu-  months,  tisim;   two   i.orin-   mill*  on   ho\    work. 

I'll  **  ■iiil    llif  lirMssi*  .111.1   ,li  ill  .lit    till     Inili  |ii.il<* <'i  iiiiii.  '.  '.• 

(  ut   *i\  liiurs  Mini  ).l.iii-  tliiiM  ill   ilu-  Im)\.i*.    (l.i*!-  si\  Iir.issrs,  .'    / . 

rlii|>   .itnl    Ml    llu'ii    ill    ilii-    1m>\4s...... V/  mill.  ^-   ■• 

Mill    *i\    l>rass«s .;...,.  ^.  .,•...■•.,■......  ..1  ., .       1  lir.  .',  • 

l'r<ss  *i\   I.r.-i*s«-s   into  llu-   ii"i.\f*.  ...  ^.  ....:..  >^,.f,  .'.■..■.'.... .    1(.  miu.  •  i'  .: 

I'liiir   *i\   ilriviiu;  \>i<\t<.  ....  ^ ......  ^  .  ^.  ...'..  ..l;.'i. ■..;._,,  ,      .<  Iirs.  *.-.  "...■ 

hit   *IN   i;i*t   ir.pij    linli  lil.iU-s.  ..... .^  ............  ..L,  ..',..  ...".      .<  Iirs.         '   ■'  • 

Drill    sis    hull    ]>l.it<s.    )iiii    titr    ]ilai<-s   mi    tin-    Im>\<*    .iinl    drill  ".V 

llic    I'hiK    Imlis    ill    llio    lirasses J  lirs.  1ft  miu      ■  ' 

K  ii'i-  .111(1   liiitf  six   Itiixt-s    (<.-:i*l    irmi   liiili   t;ii'fS) ............  .      '»  lirs. 

Kit   llif  iilil  i-fll.irs  in  tlu-  Iioxes T ..,.,,.....' ;'.      1  lir.  •  ^'^ 

Tile  total  linu'  for  one  man  to  complete  six  driviiiL:  hoxe?  •'••■ 
will  III-  2<l  iiotir*  and  32  minntr*.  \\  lien  new  |pra**es  are  tisci  ',' 
tlu-  lime  will  In-  22  lioiir*  3"  inimite*  for  ''-in.  hv  12-iii  ,.■ 
toiirnal*.  ...  .     ...     .  .         ,  '  ' 
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INCANDESCENT  ELECTRIC  HEADLIGHT 


.L;viura'.(>r^    I;a\iiii;    rapaoitii-    of    35(1    watt-    ami    1.<KKI    watts,    a- 
-ln.oti\rl\.      Tin.-    3i-\olt.    3?n-watt     ->»tfm    lia-    lia<l    xhv    nmst 
To  imrt   tlK'  (li-niaiuN  of  tlio  railways    for  incaiidesaiU  la-ad-       extensive   ii>c   U|)   to  tlu-  i)re-ent   time,    it    l.ritiL;    tin-   fir-t    ot    the 
liuht   niniiniuin    tlir    Solnoidir    ikaclliulit    Company.    Kvan-\ille.  r   iiK-au<U-scc4U   y«|iiijiTnent    of    thai    cunn>;uiy    t.>    Ke    platx-d   "ii    the 


Brush  Ho'ders 


Posf 


Sectional  View  of  the  32-Volt.  350-Watt   Hendlight  Generntor  Equipment 


IikI,    lias    for   tliL-    iia>t    feu    _\iar-    yiviu    niuih    atlenlion    to    the 
'liArlopnnnt   of  tin-  ninijinu-nt.      At    the  present   time   it  ha-   <»n 


^ 

^^^^^^B  ^^^K                              ^^^B    ^^^^^"^^'.l^^^l^^^^^l  ^^^^^^^^^^^^^^^^t 

Schrocder    32-Volt.    350-W,itt    Hendlight    Turbo-Generntor 


■  ••  V  •.*.••  *  ••^   >   •*«  *   a.^^  •  •.■    ■ 

«>      w  -^ 

•   t.  **"  *  *  *  *   '*  '  ^i**  "■>*  *  *  '''*'  *    *  ■ 

.^•',K4 

Jf  •>"•   *  -  •■*■*   •^--•*-»  ■»>••*■,*  ■   - 
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f*2it»* 


li'e  market    tlnve   t\pi> nf    ri|iiipnuni.   namelv.    Uu-   (»-\oit    tnrho- 

'-^enerator  liavinu  a  eapaeity  »,>f  J. ''H  watt-;,  and  two  3J-\  >  >lt   tnrho-       *>1    KM  lli.  atul   l^i((  lb.     Tlii>  r.»a<l  al.M>  rvp.rt-   t'avonaUc  iiUiiiiU- 


market.  ll  ha-  already  heen  ma<le  standar<l  on  -onu  road-  ill 
\iew  of  the  service  it  lia-  performed.  The  loll- 'W  inu  i-  a  state- 
ment of  tlu  yearl\  maintenance  c«>sl  of  eiuhl  ol  the-^e  ccinip- 
nuin-  reiiorte<I  !i>    a  road  operatinj,'  in  tlie   Middle  \\  e-t : 

Kcpairs    I"    liirlxi-t'i-iHr.iliii  ■  ...... 

I.;i1n>r   .ind   cost    i«t    liiJirii;iti>iti.  .  .  . 

IiK-;iiiil«.-sc»-tU    hf.-i.Mitttit     l;itui»s.  . .  . 

Iii<..iinlf><.Tiit.   «:al»    l:iiu|»s 

T..tal    ;..:. 

'Thi«-.M«-ni  was  for  carl M>ti  I>riislu-s.  slirtwiHg  a  |M-rft-ri  rfi-iir<l  fi»r  tTie 
tiu-i-h.iiiK-al  A-oiistriU-iiiin  i<i'  t!if   iiiailHiK-.  ■  ""^ 

'I'lii-  i-  an  average  of  .'^ll..-4  jn  r  marliine  per  \ear.  This  road 
n-t-  l.-ll-wati  coiueinralt'I  tilanunt  lamj'-  on  it-  roa<l  en:;ines 
and  (iil-walt  lamjts  ol  the  -anie  t>pi'  at  the  front  and  1>at"k  «»i 
till-  \ard  iiiuiiH-.  The  i<mi]inunts  are  handle<l  hv  the  ronnd- 
liiin-e  machini-t.  who  o\amine-  tlie  hrnshes  and  tieiurator  ai«mt 
e\ii">  I.IMIC  mile-.  .-Xnotlur  road  'ijuratiiiL:  1\1  lKadli'..;ht-  of 
thi-  -ame  t>pe  tin<ls  that  with  KKt-watt,  li.^-cand!e  jtower  lamps 
the  ri(|niiement-  of  tlu-  lllinoi-  -tate  law-  are  nmrc  than  met. 
'i\-t-  of  till  3_'-\olt  e<|ni|imelit  made  hv  thi-  roa<l  with  eipiip- 
nuni-  whirli  ha\i'  Imii  in  service  -i\  month-  showed  that  the 
\<>ltai.;e  did  not  \ar>   mon-  than  2v)   \olis  l.ctwiiii  I>oiJrr  pri-s^nrts 
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nance  costs,  stating  that  they  do  not  amount  to  one-halt   that 
spent  for  the  arc  light  equipments. 

The  headlight  equipments  made  by  the  Schroeder  Headlight 
Company  are  all  of  the  same  general  design,  the  only  difference 
being  in  the  size  of  the  equipments.  They  will  operate  at  any 
pressure  from  75  lb.  up.  The  32-volt  outfit  weighs  175  lb.,  and  is 
13  in.  high.  24  in.  long,  and  12  in.  wide.  The  body  of  the  gen- 
erator and  the  turbine  is  cast  in  one  piece,  insuring  strength, 
rigidity  and  bearing  alinement.  Both  the  turbine  wheel  and  the 
armature  are  fastened  to  the  same  shaft,  which  rotates  on  two 


T 


I  j. //4 ^ 

-hh  |« n- H 

Arrangement  of  Reflector  and  Number  Plate  Lamp  in  the  Sunbeam 

Headlight 

sets  of  ball  bearings,  one  located  between  the  generator  and  the 
turbine  wheel,  and  the  other  at  the  commutator  end  of  the 
equipment.  The  generator  is  of  the  two-pole  type  and  operates 
at  a  speed  of  2,400  r.p.m.  The  commutator  is  made  extra  heavy, 
and  will  permit  of  several  machinings  before  renewal  is  neces- 
sary. The  armature  can  be  removed  quickly ;  the  outside  bear- 
ing housing  is  readily  removed  by  taking  out  three  cap  screws 
and  one  retaining  nut. 

Steam  from  the  boiler  is  admitted  to  the  turbine  through  a 
governor  valve  that  is  automatically  controlled  by  a  centrifugal 
governor  on  the  end  of  the  turbine  shaft,  which,  by  regulating 
the  valve  opening,  maintains  constant  turbine  speed. 

In  designing  this  turbo-generator  care  was  taken  to  keep  all 
parts  easily  accessible  for  inspection  or  repairs,  and  to  provide 
large  bearings.     A  detachable  outer  shell  at  either  end  provides 


The  Sunbeam   Headlight 

almost  instant  access  to  the  governor  on  one  end  and  the  arma- 
ture on  the  other.  Further  removal  of  a  cast  iron  housing, 
which  is  held  by  set  screws,  gives  access  to  the  turbine  wheel 
or  armature.  Lubrication  is  provided  for  by  grease  cups  and 
large  grease  wells  which  surround  the  ball  bearings,  making  daily 
attention   unnecessary. 

The  six-volt  turbo-generator  system  is  the  latest  development. 
It  has  a  capacity  of  150  watts  at  2.400  r.p.m.  The  weight  is 
120  lb.,  and  the  over-all  dimensions,  14  in.  by  19  in.  by  15  in. 
high.     The  machine  is  built  either  with  or  without  the  throttling 


governor.  When  used  without  the  governor  the  speed  is  kept 
practically  constant  by  means  of  a  reducing  valve  supplemented 
by  a  patented  friction  device  which  prevents  excessive  speed. 
Grease  is  prevented  from  leaking  out  of  the  bearings  by  bush- 
ings having  spiral  oil  grooves  cut  in  them,  which  tend  to  return 
the  lubricant  to  the  bearings.  This  effects  economy  in  lubrica- 
tion and  also  prevents  grease  from  getting  on  the  generator 
windings. 

This  company  also  makes  the  headlight  case  and  fixtures, 
which  is  known  as  the  "Sunbeam"  headlight.  It  is  made  for 
either  a  6-volt  or  a  32-volt  system,  the  only  difference  being  in 


Adjustable   Focusing   Stand   for  Old   Type    Headlight   Cases 

the  incandescent  light  bulb.  It  has  a  heavy  12-in.  mirror  glass 
reflector  slightly  colored  to  make  the  light  more  penetrating. 
This  never  needs  replating  and  does  not  tarnish.  The  lamp 
socket  is  adjustable,  permitting  the  use  and  accurate  focusing 
of  any  size  incandescent  round  bulb  or  concentrated  filament 
nitrogen  lamp  up  to  250  watts.  The  distance  at  which  objects 
can  be  discerned  varies  from  800  ft.  to  2,000  ft.,  depending  on 
the  type  of  lamp  used. 

Number  plates  are  provided  at  each  side  of  the  headlight, 
which  are  illuminated  by  a  small  bulb  at  night. 

The  headlight  case  is  substantially  constructed  of  metal;  the 
doors  are  swung  on  heavy  hinges  and  secured,  when  closed,  by 
thumb  screws,  making  it  dust  proof.     It  is  supported  by  heavy 
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iron  brackets  riveted  to  the  body  of  the  headlight  and  bolted 
to  the  support  on  the  locomotive. 

Headlights  with  other  types  of  reflector  can  be  furnished  in 
any  special  size  and  design  having  any  size  or  type  of  number 
plate.  This  company  also  makes  adjustable  stands  for  incan- 
descent bulbs  for  use  in  old  type  headlight  cases,  having  largo 
or  small  reflectors.  These  stands  are  adjustable  to  permit  of 
properly  focusing  the  bulb. 


EFFECTIVE  CAR  DOOR  FASTENERS 

Two  box  car  door  fasteners  are  illustrated  herewith  which 
have  been  designed  to  meet  all  M.  C  B.  requirements  as  to 
construction  aiul  which  are  burglar-j)roof.  Both  are  adapted  to 
the  use  of  any  type  of  car  seal  and  may  l)e  fastened  with  a 
padlock  with  equal  facihty.  These  fasteners  are  made  by  the 
Universal  C"ar  Seal  &  Appliance  Company.  Albany,  X.  Y. 

The   metal   door   stop   of   the   "Universal   Gibraltar"    fastener 


Universal    Glbralter    Car    Door    Fastener 

carries  two  gravity  pawls  which  swing  down  against  the  hasp 
lug.  Through  the  ends  of  these  pawls  are  holes  which  are  in 
line  with  the  hole  through  the  lug.  When  the  hasp  is  in  place 
these  drop  down  in  front  of  it,  and  when  a  seal  has  been  applied 
through  the  registering  holes  in  the  pawls  and  lug,  it  is  im- 
possible to  remove  the  hasp  without  breaking  the  seal.  The 
operation  is  very  simple ;  it  is  necessary  only  to  spread  the  paw  Is 
by  compressing  the  outward  extending  upper  ends  between  the 


Method    of   Operating 

thumb  and  forefinger  of  the  left  hand  while  the  hasp  is  handled 
with  the  right  hand. 

The  door  stop  is  a  channel  casting  of  malleable  iron  which 
envelopes  the  car  door  stop,  and  serxes  also  as  a  door  guide 
Both  this  and  the  door  strap  are  gained  in   on   the  adjoining 
laces,   thus    providing    flush    metal    surfaces    of    contact       The 


pr\ing  of  doors  which  stick  or  bind  is  thus  possible  without 
injury  to  the  woodwork. 

All  bolts  are  fastened  inside  the  car,  so  that  removal  from  the 
outside  is  impossible  and  none  of  the  parts  can  be  separated 
without  removing  the  fastener  from  the  car.  It  is  made  of 
malleable  iron  throughout  and  weighs  12  lb. 

The  "Universal  Simplex"  door  fastener  is  a  lighter  and  cheaper 
device  than  the  one  above  described,  having  a  weight  of  only 
65/  lb.     It  possesses  the  same  features  of  construction  to  secure 


The     Universal     Simplex     Fastener 

safety  and  is  easy  to  operate.  The  lug  is  extended  to  provide 
for  two  holes  through  it.  One  of  these  is  for  the  pin  and  the 
other  for  the  seal.  The  pin  has  a  flat  head,  in  which  is  a  hole 
registering  with  the  second  hole  in  the  lug  when  the  pin  is  in 
place  in  front  of  the  hasp.  When  sealed  through  these  holes  the 
hasp  cannot  be  removed  from  the  post  without  breaking  the  seal. 
The  locking  pin  is  secured  to  the  stop  casting  with  6  in.  of  heavy 
welded  chain. 


A  LOCKING  PIPE  UNION 

A  pipe  union  of  unusual  construction  has  recently  been  de- 
\;jH|oped  by  the  Standard  Union  Company,  612  Winthrop  building, 
Bpjjjton,  Mass.     Tlie  features  of  the  device  are  clearly  set  forth 


f  s 
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The   Stalock   Union 

in  the  illustration,  which  shows  a  section  of  the  seat  exposed. 
The  union  has  a  ground  ball  joint,  the  concave  seat  being 
formed  in  a  brass  seat  ring  which  is  interlocked  in  position.  It 
thus  involves  the  best  modem  practice  of  a  brass  to  iron  con- 
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tact  to  prevent  corrosion.  On  tlie  upper  face  of  the  nut,  whicli 
is  of  malleable  iron,  are  cast  a  numher  of  lugs.  Tlie  upper 
body  of  the  union  is  cast  with  a  number  of  notches  or  recesses 
in  the  shoulder  just  above  the  threads.  The  shoulder  on  one 
side  of  these  depressions  is  square  and  the  other  is  sloping. 
To  lock  the  nut  one  of  the  lups  is  bent  into  one  of  the  recesses 
by  a  blow  from  a  wrench  or  hammer,  at  least  two  diametrically 
opposite  lups  always  beinji  in  position  to  be  locked.  The  square 
shoulder  of  the  recess  prevents  the  thread  from  slacking  back, 
but  should  it  be  necessary  to  further  tighten  the  union  it  may 
be  done  without  difficulty,  as  the  sloping  shoulder  of  the  recess 
will  force  the  lug  out  of  engagement  when  the  wrench  is  applied. 
This  union  is  known  as  the  "Stalock."  and  has  been  developed 
especially  to  meet  the  severe  requirements  of  railroad  work. 


GRAPHITE  CYLINDER  LUBRICATOR 

A  simple  device  has  recently  been  developed  for  introducing 
flake  graphite  into  locomotive  cylinders  whicii  is  entirely  self- 
contained,  no  motion  derived  from  moving  parts  of  the  engine 
being  required.  A  cup,  arranged  for  attachment  to  any  con- 
venient part  of  the  locomotive,  contains  the  graphite  and  is 
connected  by  a  short  tube  to  one  of  the  indicator  plug  holes  in 
the  cylinder.     The  device  is  usually  attached  to  some  point  on 
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Automatic    Graphite    Lubricator 

the  cylinder  casting  by  means  of  the  bolting  lugs  shown  in  the 
drawing. 

The  graphite  cup  contains  a  small  cylinder  within  which  works 
a  differential  piston  operated  by  the  pressure  variations  in  the 
locomotive  cylinder.  The  graphite  is  thus  worked  into  the  small 
copper  pipe  connection  and  thence  into  the  cylinder ;  the  amount 
is  determined  by  the  stroke  of  the  differential  piston.  The 
filling  cap  contains  an  adjusting  screw  by  which  the  stroke  of 
the  piston  is  regulated.  A  plug  cock  is  placed  below  the  graphite 
cup  to  close  the  cylinder  connection  when  filling  the  cup. 

After  the  cup  has  been  in  operation  on  a  locomotive  for  a  few- 
hours,  the  valve  and  piston  rods  are  said  to  show  indications 
of  the  graphite  lubrication,  a  deposit  being  left  on  them  which  is 
visible   from   the  outside.     The  graphite   is   carried  by  exhaust 


steam  into  the  valve  chambers,  thus  effectively  lubricating  both 
the  cylinders  and  the  valve  chambers.  The  device  is  applied 
without  in  any  way  disturbing  or  altering  the  existing  method 
of  oil  lubrication.  It  merely  supplements  the  oil  lubrication. 
Large  quantities  of  graphite  are  neither  required  nor  desirable, 
the  best  results  being  obtained  by  the  regular  application  of 
small  (|uantities.  Tests  indicate  that  one-half  ounce  fed  into 
each  cylinder  of  an  ordinary  locomotive  for  each  100  miles  run 
is  sutVicient.  \\  itli  this  device  it  is  claimed  that  the  amount  of 
graphite  used  may  be  very  closely  regulated  and  that  no  objec- 
tionable accumulation  of  graphite  on  the  pistons,  cylinder  heads 
or  in  the  steam  ports  follows  its  use. 

The  lubricator  has  been  in  service  on  a  number  of  locomotives 
for  some  time.  Some  of  these  engines  were  equipped  with 
superheaters  and  were  operating  at  temperatures  as  high  as  720 
deg.  to  740  deg.  Fahrenheit  in  some  instances.  Under  these  severe 
conditions  no  trouble  has  been  experienced  with  the  lubrication. 
In  a  comparative  test  conducted  over  a  period  of  about  one 
\ear.  a  locomotive  ecpiipped  with  the  graphite  cup  ran  .^6.000 
miles  with  a  total  average  cylinder  wear  of  .014  inch  as  against 
a  mileage  of  48.0(K)  with  a  total  average  cylinder  wear  of  .056 
inch  for  a  locomotive  not  so  e(|uii)ped. 

The  average  packing  ring  wear  in  the  locomotive  lubricated 
with  graphite  was  only  1/32  in.,  while  the  other  locomotive  re- 
ceived two  new  sets  of  rings  during  the  test.  The  graphite 
used  cost  less  than  one  cent  per  100  miles,  and  the  estimated 
saving,  based  on  cylinder  and  ring  wear  alone,  was  approxi- 
mately $40.  Because  of  the  reduced  friction,  there  was  also 
claimed  to  he  an  appreciable  saving  in   fuel  consumption. 

This  lubricator  has  been  patented  by  E.  H.  Sweeley,  Richmond 
Hill,  X.  Y.  

PNEUMATIC  SPRING  BANDING  PRESS 

A  i>neumatic  press  for  applying  bands  to  leaf  springs  has 
recently  been  placed  on  the  market  by  Josei)li  T.  Reyerson  & 
Son.  Chicago.  The  machine  is  especially  designed  for  use  in 
railroad   and   commercial    spring   manufacturing  or   repair  shops 


Spring    Banding   Press  of   100  Tons   Capacity 

whicli  are  not  e(|uipped  with  hydraulic  i)ower.  It  is  operated 
by  compressed  air,  being  designed  for  100-lb.  pressure.  The 
cylinders  are  of  such  a  diameter  that  with  this  pressure  a  force 
of  ()0  tons  is  exerted  on  the  rams.  The  cylinders  and  levers  aro 
attached  to  a  heavy  one-piece  frame  cast  in  the  form  of  a  hollo\v 
square,  the  rams  operating  in  the  opening.  Each  machine  i' 
provided  with  two  three-way  hand-operated  valves  and  the 
necessary  pressure  gages,  conveniently  located  for  the  operator. 
The  cylinders  are  16  in.  in  diameter  and  the  mTichine  weigh- 
complete  6,300  lb. 
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News  Department 


CARS  AND  LOCOMOTIVES  ORDERED  IN  JANUARY 

DiiinnR  the  month  of  January  orders  for  locomotives,  freight 
cars  and  passenjier  cars  were  reported  as   follows: 

Passenger 
Locomotives     Freight  Cars       Cars 
Ih.mestic    231  14.613  310 

Foreign     2  11,000  

j  

Total     233  25.613  310 

Among  the  more  imjmrtant  orders  for  locomotives  were 
the  following:  Delaware,  Lackawanna  &  We.stern,  10  Mikado 
and  7  Pacific  type  Icx-omotives,  American  Locomotive  Company  ; 
F.rie.  10  Santa  Fe  type  locomotives.  Baldwin  Locomotive  Works, 
and  10  of  the  same  type.  American  Locomotive  Company;  \ew 
"S'ork  Central  Lines.  35  locomotives,  American  Locomotive 
Company,  including  5  Mallet  type  engines  for  the  New  York 
Central  proper,  and  20  Mikados  and  10  switching  locomotives  for 
the  Indiana  Harltor  Belt.  The  Pennsylvania  authorized  its 
Juniata  shops  to  i)roceed  with  the  construction  of  45  Mikado 
and  60  switching  locomotives  for  the  Lines  East  of  Pittshurgh. 

Almost  one-half  of  the  freight  cars  ordered  for  domestic  use 
were  for  the  Pennsylvania  Railroad,  which  placed  orders  with 
the  Cambria  Steel  Company  for  3,000  hopper  gondola  cars,  with 
the  Ralston  Steel  Car  Company  for  2,000  of  the  same  type,  and 
with  its  own  Altoona  shops  for  1,000  all-steel  box  cars.  All  of 
the  11,(XX)  cars  ordered  for  export  were  for  France,  contracts 
having  been  awarded  to  the  Standard  Steel  Car  Company  for 
5.000  cars,  to  the  National  Steel  Car  Company,  Ltd.,  New  (ilas- 
gow.  N.  S..  for  4.0(X)  cars,  and  to  the  Canadian  Car  &  Foundry 
Company  for  2.000  cars.  Among  other  important  domestic 
orders  were  tiie  following:  Denver  &  Rio  Grande,  1,000  box 
cars.  Pullman  Company ;  Union  Tank  Line,  1,000  tank  cars. 
Standard  Steel  Car  Company;  Missouri,  Kansas  &  Texas,  1.500 
gondola  cars,  American  Car  &  Foundry  C^ompany ;  Lehigh  \'al- 
ley,  1,500  automobile  cars,  divided  evenly  among  the  Stajidard 
Steel  Car  Company,  the  Pullman  Company,  and  the  American 
Car  &  Foundry  Company;  the  Bessemer  &  Lake  Erie,  2,000 
ore  cars.  Standard  Steel  Car  Company,  and  tlie  Baltimore  & 
Ohio,  2,000  cars,  Cambria  Steel  Company,  and  1,000  cars, 
American  Car  &  Foundry   Company. 

The  most  important  passenger  car  order  reported  was  that 
for  200  subway  cars  placed  with  the  American  Car  &  Foundr> 
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Company  by  the  New  York  Municipal  Railways  Corporation. 
The  Pennsylvania  ordered  50  coaches,  20  combination  passenger 
and  baggage  cars  and  5  baggage  cars  from  its  Altoona  shops. 


Personals 


MEETINGS  AND  CONVENTIONS 

Railway  Fuel  Association. — At  a  meeting  of  the  executive 
committee  of  the  International  Railway  Fuel  Association,  J.  G. 
Crawford,  vice-president  of  that  association,  and  fuel  engineer 
of  the  Chicago,  Burlington  &  Quincy,  was  appointed  secretary- 
treasurer,  succeeding  C.  G.  Hall,  resigned.  R.  R.  Hibbon,  as- 
sistant fuel  agent  of  the  Missouri,  Kansas  &  Texas,  was  ap- 
pointed vice-president,  succeeding  J.  G.  Crawford,  and  B.  P. 
Phillippe,  coal  agent  of  the  Pennsylvania  Railroad,  was  ap- 
pointed a,  member  of  the  executive  committee,  succeeding  R.  R. 
Hibben.  William  Schlafge,  mechanical  superintendent  of  the 
Erie,  was  also  appointed  a  member  of  the  executive  committee, 
succeeding  W.  C.  Hayes,  deceased. 

June  Convention  Exhibits. — President  Osby  and  Secretary 
Conway  of  the  Railway  Supply  Manufacturers'  Association  are 
enthusiastic  over  the  prospects  for  a  record  breaking  exhibit 
during  the  Master  Mechanics'  and  Master  Car  Builders'  Con- 
vention at  Atlantic  City  this  year.  On  Saturday,  January  8, 
a  circular  was  sent  out  to  prospective  exhibitors  outlining  the 
conditions  for  making  exhibits  and  stating  that  allottments  of 
space  would  be  made  on  February  18,  1916.  On  January  18,  ten 
days  after  their  circular  had  been  mailed,  applications  had  al- 
ready been  received — and  space  paid  for — for  22,931  sq.  ft.,  or 
more  than  25  per  cent,  of  the  total  space  available.  These  appli- 
cations came  from  59  firms,  six  of  which  did  not  exhibit  last 
year.  A  number  of  former  exhibitors  have  applied  for  larger 
space  this  year.  Indications  at  this  time  are  that  applications 
will  be  made  for  more  space  than  it  will  be  possible  to 
provide. 


The   following   list   gives   names   of  secretaries,    dates   of    next   or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 
Air  Brake  Association. — F.  M.  Nellis,  53  State  St.,  Boston,  Mass. 
America.n    Railroad    Master    Tinners*,    Cofpersmiths'    and    Pipefitters' 

Association.— W.  E.  Jones,  C.  &  N.   W.,  3814  Fulton  St.,  Chicago. 
American   Railway   Master  MECiiANits'  Association. — J.   W.   Taylor,  Kar- 

pen    Building,   Chicago, 
American   Railway   Tool  Foremen's  Association. — Owen    I).   Kinsey,   Illi- 
nois Central,  Chicago. 
American   Society   for  Testing  Materials.      Prof.   E.   Marburg,  University 

of  Pennsylvania,  Philadelphia,   Pa. 
Amebican    Society    of    Mechanical    Engineers. — Calvin    W.    Rice,    29    W. 

Thirty-ninth   St.,  New   York. 
Association    of    Railway    Electrical    Encineers.-  Joseph    A.    Andreucetti, 

C.  &  N.  VV.,  Room  411,  C.  &  N.   W.   Station,  Chicago. 
Car  Foremen's  Association   of  Chicago.- -Aaron    Kline,  841    North   Fiftieth 

Court,  Chicago.      Second  Monday   in   month,  except  July  and  August, 

Lytton   Building^  Chicago. 
Chief   Interchange   Car    Inspectors'  and   Car   Foremen's  Association. — 

W.  R.  McMunn,  New  York  Central,  Albany,  N.   Y. 
International   Railway    Fuel   Association. — C.   G.    Hall,   922   McCormick 

Building,  Chicago. 
International    Railway   General    Foremen's   Association. — William    Hall, 

1126     W.     Broadway,     Winona,     Minn.       Convention,     August    29-31, 

1916,    Hotel    Sherman,    Chicago. 
Internatonal  Railroad  Master  Blacksmiths'  Association. — A.   L.   Wood- 
worth,  Lima,  Ohio. 
Master   Boiler  Makers'  Association. — Harry   D.   Vought,  95   Liberty   St., 

New   York. 
Master    Car    Builders'    Association. — J.     W.    Taylor,    Karpen    Building 

Chicago.                                                                                                                         ' 
Master  Car  and  Locomotive  Painters'  Association  of  U    S   and  Canada 

A.  P.   Dane,  B.  &  M.,   Reading,  Mass.  '  «-anada. 

Niagara   Frontier   Car    Men's   Association. — E,    Frankenberger,   623    Bris- 
bane Building,  Buffalo,  N.   Y.     Meetings  monthly. 
Railway   Storekeepers'  Association.— J.   P.   Murphy,   Box  C,   Collinwood 

Ohio. 
Traveling   Engineers*   Association. — W.    O.    Thomoson     N     Y    C     R     R 

East  Buffalo,  N.  Y.  »-       ,       .       .    v,.    ix.    r., 


GENERAL 

C.  P.  BuRGMAN,  master  mechanic  of  the  Chicago,  Indianapolis 
&  Louisville  at  Bloomington,  Ind.,  has  been  appointed  superin- 
dent  of  motive  power,  with  office  at  Lafayette,  Ind.,  succeeding 
H.  C.  May,  resigned. 

F.  F.  Gaines,  superintendent  of  motive  power  of  the  Central 
of  Georgia  at  Savannah,  Ga.,  has  been  granted  leave  of  absence 
on  account  of  ill  health,  and  W.  H.  Fetner,  master  mechanic  at 
Macon,  Ga.,  has  been  temporarily  appointed  general  master 
mechanic,  in  charge  of  the  mechanical  department,  with  head- 
quarters at  Savannah. 

J.  A.  MacRae  has  been  appointed  mechanical  engineer  of  the 
Minneapolis  &  St.  Louis,  with  headquarters  at  Minneapolis, 
Minn. 

H.  C.  May,  whose  appointment  to  the  position  of  superintend- 
ent of  motive  power  of  the  Lehigh  Valley  was  announced  ni 
these  columns  last  month,  began  his  railroad  career  with  the 
Chesapeake  &  Ohio  at  Covington,  Ky.,  where  he  served  as  ma- 
chinist apprentice  from  1892  to  18%.  He  was  then  machinist 
for  three  years  at  the  same  place.  In  1899  he  became  a  student 
in  tlie  Mechanical  Engineering  School  of  Purdue  University  at 
Lafayette,  Ind.,  from  which  he  graduated  in  1902.  He  was  then 
appointed  master  mechanic  on  the  Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  at  Louisville,  Ky.,  remaining  in  that  position  until 
1907.  From  1907  to  1910  he  served  on  the  Louisville  &  Nash- 
ville as  master  mechanic  at  New  Decatur,  Ala.,  and  at  South 
Louisville,  Ky.,  and  since  1910  has  been  superintendent  of  motive 
power  of  the  Chicago,  Indianapolis  &  Louisville  until  his  recent 
appointment  with  the  Lehigh  Valley.  Mr.  May's  new  head- 
(|iiarters  are  at  South  Bethlehem,  Pa. 


MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

G.  J.  DuFKKV,  master  mechanic  of  the  Lake  Erie  &  Western, 
at  Lima,  Ohio,  has  been  appointed  superintendent  of  motive 
power,  with  headquarters  at  Lima,  and  the  office  of  master  me- 
chanic has  been  abolished. 

W.  E.  DuNKERLEY  has  been  appointed  master  mechanic  of  the 
Yellowstone  division  of  the  Northern  Pacific,  with  headquarters 
at  Glendive,  Mont.,  succeeding  E.  P.  Johnson,  transferred. 

J.  B.  Halliday  has  been  appointed  acting  master  mechanic  of 
the  Central  and  Western  divisions  of  the  Minneapolis  &  St. 
Louis,  at  Minneapolis,  Minn.,  succeeding  William  Gemlo. 

T.  Hambly  has  been  appointed  acting  road  foreman  of  loco- 
motives, district  1,  Lake  Superior  division,  Canadian  Pacific,  with 
headquarters  at  Sudbury,  Ont. 

J.  H.  Hanna,  assistant  to  the  road  foreman  of  engines  of  the 
Pennsylvania  Lines  west  of  Pittsburgh,  Western  division,  has 
been  appointed  road  foreman  of  engines,  succeeding  C.  R.  Col- 
mey, deceased. 

Thomas  F.  Howlev,  inspector  of  locomotive  service  of  the 
Erie,  at  Port  Jervis,  N.  Y.,  has  been  promoted  to  superintendent 
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of  locomotive  operation,  at  New  York,  succeeding  W.  C.  Hayes, 
deceased. 

John  P.  Kendrick,  master  mechanic  of  the  Buffalo,  Rochester 
&  Pittsburgh  at  Punxsutawney,  Pa.,  has  been  promoted  to  master 
mechanic  at  Du  Bois,  Pa. 

T.  L.  Reed,  assistant  master  mechanic  of  the  Seaboard  Air 
Line  at  Hamlet,  N.  C,  has  been  appointed  master  mechanic  of 
the  North  Carolina  division,  with  headquarters  at  Hamlet,  N.  C. 
The  position  of  assistant  master  mechanic  is  abolished. 

J.  D.  Searle  has  been  appointed  master  mechanic  of  the  Buf- 
falo, Rochester  &  Pittsburgh  at  Punxsutawney,  Pa. 

G.  F.  Shull,  acting  master  mechanic  of  the  Carolina,  Clinch- 
field  &  Ohio  at  Erwin,  Tenn.,  has  been  appointed  master  me- 
chanic, with  office  at  Erwin. 

W.  H.  Strang,  road  foreman  of  engines  of  the  Chicago,  In- 
dianapolis &  Louisville  at  Lafayette,  Ind.,  has  been  appointed 
general  road  foreman  of  engines. 

John  Wintersteen  has  been  appointed  general  master  me- 
chanic of  the  Lehigh  Valley,  with  headquarters  at  South  Bethle- 
hem, Pa.     He  will  perform  such  duties  as  may  be  assigned  to 

him  by  the  superintend- 
ent of  motive  pov/er. 
Mr.  Wintersteen  was 
born  in  1875,  and  be- 
gan his  mechanical  ex- 
perience as  a  boilermaker 
at  the  Lansford  shops  of 
the  Lehigh  Coal  &  Navi- 
gation Company.  I  n 
1898  he  entered  the  serv- 
ice of  the  United  States 
guvernment  at  League 
Island,  Philadelphia,  Pa., 
and  later  served  at  Key 
West,  Fla.  He  subse- 
quently was  in  the  serv- 
ice of  the  Baldwin  Loco- 
motive Works,  then  was 
boiler  inspector  on  the 
Norfolk  &  Western  ai 
Roanoke,  Va.,  and  later 
served  as  general  fore- 
man in  the  Richmond 
shops  of  the  Philadelphia  &  Reading  Railway. 


J.  Wintersteen 


CAR  DEPARTMENT 

J.  Herring  has  been  appointed  car  foreman  of  the  Canadian 
Northern  at  North  Battleford,  Sask.,  succeeding  A.  H.  Sweet- 
man,  transferred. 

John  Neary,  general  foreman  of  the  car  department  of  the 
Chicago,  Indianapolis  &  Louisville  at  Lafayette,  Ind.,  has  been 
appointed  master  car  builder. 

T.  Redmond  has  been  appointed  car  foreman  of  the  Canadian 
Northern  at  Ottawa,  Ont. 


SHOP  AND  ENGINE  HOUSE 

J.  Black,  assistant  locomotive  foreman  of  the  Canadian  North- 
t^rn  at  Kamsack,  Sask.,  has  been  appointed  locomotive  foreman, 
succeeding  S.  Vincent,  transferred. 

C.  T.  Doctor  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Foleyette,  Ont. 

H.  B.  Kraft,  formerly  foreman  of  the  steel  car-  shop  of  the 
^Pennsylvania  at  Altoona,  Pa.,  has  been  appointed  foreman  of  the 
truck  shop,  succeeding  J.  W.  Spangler. 


A.  Mays  has  been  appointed  locomotive  foreman  of  the  Cana- 
dian Northern  at  Edmonton,  Alta.,  succeeding  W.  M.  Armstrong, 
transferred. 

A.  Taylor  has  been  appointed  night  locomotive  foreman  of 
the  Canadian  Northern  at  Winnipeg,  Man.,  succeeding  J.  Black, 
transferred. 

S.  L.  Tracey  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Toronto,  Ont. 

J.  Webb  has  been  appointed  locomotive  foreman  o'f  the  Can- 
adian Northern  at  Bancroft,   Ont. 

J.  H.  Wilson  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Hornepayne,  Ont. 

T.  Young  has  been  appointed  locomotive  foreman  of  the 
Canadian  Northern  at  Lucerne,  B.  C. 


PURCHASING  AND  STOREKEEPING 

George  W.  Caye,  who  has  been  appointed  general  purchasing 
agent  of  the  Grand  Trunk,  with  office  at  Montreal,  Que.,  was 
bom  on  December  1,  1865,  at   Malone,  N.  Y.     In  August,  1883. 

he  entered  the  service  of 
the  Central  Vermont  as 
junior  clerk  in  the  pas- 
senger department  at  St. 
Albans,  Vt.,  and  then 
was  successively  stenog- 
rapher and  chief  ticket 
clerk  until  1897,  when  he 
became  chief  clerk  to  the 
general  superintendent. 
In  1900  he  was  ap- 
pointed traveling  car 
agent  of  the  Canada  At- 
lantic Railway,  witli 
headquarter*  at  Ottawa, 
Ont.,  and  in  1892  became 
secretary  to  the  general 
manager  of  the  same 
road.  During  1905  and 
1906  he  served  as  'chief 
clerk    to    the    vice-presi- 

G.  W.  Caye  *^^"^  ^"^    general    man- 

ager of  the  Grand  Trunk 
Pacific  at  Montreal,  Que.  In  1907  he  became  assistant  to  vice- 
prt-sident  and  general  manager  and  purchasing  agent  of  the  same 
road,  with  headquarters  at  Winnipeg,  Man.,  which  position  he 
held  at  the  time  of  his  recent  appointment  as  general  purchas- 
ing agent  of  the  Grand  Trunk. 

J.  D.  Ferguson  has  been  appointed  general  purchasing  agent 
of  the  Zwolle  &  Eastern,  with  office  at  St.  Louis,  Mo. 

G.  E.  MoTZ  has  been  appointed  purchasing  agent  of  the  Ft. 
Dodge,  Des  Moines  &  Southern,  with  headquarters  at  Boone, 
la.,  succeeding  H.  S.  Moore,  resigned. 


OBITUARY 

R.  H.  Crew,  locomotive  foreman  of  the  Grand  Trunk,  at  Ni- 
mico,  Ontario,  died  in  Toronto,  Ontario,  on  December  7,  as 
the  result  of  a  stroke  of  apoplexy.  Mr.  Crew  was  48  years  of 
age  and  had  been  in  the  employ  of  the  (irand  Trunk  at  Nimico 
for  28  years. 


NEW  SHOPS 

The  Norfolk  Southern.— This  company  opened  bids  on  Jan- 
uary 15  for  rebuilding  the  shops  at  New  Bern,  N.  C,  which  were 
destroyed  by  fire  on  November  16.  The  total  cost  will  aggregate 
about  $14,000.  A  contract  for  the  work  is  reported  let  to  J.  John- 
son, Norfolk,  Va. 
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(ompany  Iiv  the  New  York  .Miiiilripal  kalKvays  Corporation. 
The  rennsylvania  ordered  50  ooailies,  JO  comliination  pas^cniier 
and  Kagtiaiie  cars  and  5  bai;j:a;.;v  ears  from  its  Altouna  shops. 


Personals 


MEETINGS  AM>  CONM-M  IONS 

Raihiuiy  I'tu-i  .IxsoiUitioii.-M  a  nuitin.i:  of  the  cvcrutive 
committee  oi  the  International  Railway  Fuel  A.^sociation,  J.  <  i. 
Crawford.  viee-prtNidtnt  of  that  association,  and  fuel  cnj;ineer 
of  the  ( "hioauo.  r.urHir-:ion  vV  (Juinry.  \\a>  apponUe(i  secretary- 
treasurer,  succeediui:  (  .  '  i.  Hall.  ri>-iuiud.  R.  K.  ililibon,  as- 
sistant fuel  autnt  of  tiie  .Missouri,  K.m^a-  ^  Texas,  was  ap- 
pointed \  ice-president,  suiceeditii;  J.  (i.  ( "raw  ford,  and  1'.  1' 
I'hillippe,  coal  auent  oi  the  ]'<  nii-\  hania  Railroad,  was  .i]'- 
pointed  a  member  of  tiie  executive  coinmiltei-.  succeeding  R.  !•'. 
Hihben.  William  .'schlafv;e,  nuchanical  .■«uperiniendent  of  tlu- 
Erie,  was  also  appointed  a  niembir  i-f  the  executive  committee, 
succeeding  W  .  < ".  lia\eN,  dictasitl.  • 

June  Ci'uiention  y;.r/;j/'i/.s-.  —  l 'resident  U>by  and  Secretar\ 
(onway  of  the  Railway  .*^upply  .Manufacturers"  Association  are 
enthu>i.i-tic    ovir    the    pro>p»ct-<    for   a    record    breaking    exhibit 


GENER.\L  : 

< ".  r.  I'ii  k(..M.\N.  nia-ter  mechanic  of  the  Chica-o.  lndianapoli^ 
\  Louisville  at  Bloominuton.  Ind.,  has  been  appointed  superin- 
dint  of  inoti\c  pouir,  with  otl'ice  at  Lafayette,  lud.,  succeeding 
II.  < '.   .\la\.  ri^igui'd.  .      .         .     -;    ...-.       ,    .  =.   ■.-..• 

F.  1-".  <iAi\i.s.  >uiierintendent  of  motive  power  of  the  Central 
of  <  u(irL;ia  at  Savannah,  <  la..  has  been  i:ranted  lea\e  of  alisenci- 
on  accouiU  of  ill  lualth.  and  \\  .  H.  hetner.  master  mechanic  at 
M.iCou.  '  la..  ha-  bnii  temporarily  api>ointi-d  ueneral  master 
mechanic,  in  charge  ot  tlu-  nuchanical  dei>artm(ut.  with  head- 
ipiarters  at   Sa\;uniah. 

I.  A.  .\1  \i  R  \i    ha>  been  apiioin'ted  mechatiical  engineer  of  the ' 
Minn^apoli^    \     ."^t      Louis,    with    head<niarlers    at.Mimieapolis, 
Muui.  •'.•v.-  .  .,  >  ••■■-.•.;;.     ;  ■  ■.    ■..■!■ 

II  ( '.  .\l\^.  wlio-e  .ipiKiintnuut  to  the  po-itiou  of  -uiki  iutcud- 
iiit  oi  iii.itixc  ]'o\\tr  '•{  the  Lchi,i;Ii  \  allev  w.i-  aiuioiuiciil  ni 
the-i-    colunuis    I,i-i    month,    ln-i^an    his    railroad    rareer    with    the    . 


durmg  the  .Master  .Mechanics"  and  .\la>ter  <  ar  Ihiilders"  (on-  (  li^.^api-jil^i.  ,v  Ohio  at  ( '..x  in^ton.  Ky..  where  he  served  as  ma-... 
vention  at  Atlantic  fity  tin-  \ear.  On  .saturda>.  .I.inuar\  S.  ^.i,j„j.,  apprenti.e  from  1S«)2  to  \i<'H>.  He  was  then  machiniM- 
a   circular   wa-    sent   out    to   pru-l'ecti\e    exhibit<.rs    outlining    the       ,-,,r  ,i,,.^.^.  ^,.,,.^  .^,  ,i„.  ^.,,„^,  j,|.,^.^.       |,,    ]^,„,  |,^.  i„.,.;„„^.  .,  .,,„leni 


conditions  fi-r  makinu  »  \liibits  and  st.itiu;.;  that  allottments  ol 
space  would  be  made  on  February  IS,  l''l«>.  Dn  January  IS,  ten 
days  after  their  circul.ir  had  been  mailed,  ajiplications  had  al- 
ready been  received — and  -jiace  paid  foj- — for  _'J,*'31  -q.  It  ,  or 
miire  than  2.^  per  cent,  of  the  total  -.jKice  available.  These  ap|ili- 
cations  came  from  5^  lirtn-,  six  of  which  did  not  exhibit  la-t 
year.  A  number  e»t  . former  i  \liiliit>>r>  ha\e  .i)ii>lied  lor  larger 
space  this  \ ear.  Indication-  at  this  time  .ue  that  application- 
will  be  madt'  for  mon  -pa<  e  tb.ui  it  will  I»e  po--ii.b  ic. 
pro\  idi-.  ■  :         '     ; 


in  the    .\Ki  hanical    l-.iiLjiueerini;    ."School   of    I'urdue    Lnisersity    at 
l.afaxette,  hid.,  from   which  he  graduated  in  VK)2.     lie  was  then 
ajijuiinted  ina-lt  r  mei  hanii    on  the  <  |e\el:nid.  <  "incinnati,  <"hica>;o'-' 
\    .^t.    Louis   at    Loui-\iIle,    l\\  .   remaining    m    tli.it    jio-ilion    imtiL"'"': 
1"'(I7.      l-rom   I'Mi;  to   1«M(I  he   -erved  on  the   Louisville  \    .\ash  ^ .; 
\ill<    a-   ma-ter   mechanic   at    .\ew     Ihcatur,   .\l;i.,   and   at    .'^"Utli 
l.<im-\illi,  lx\.,  and  since  l''lU  ha-  been  su)ieriutenih  nt  of  njoti\e 
power  ol   the  (  hic,t'.:M,   Indian. ipoli-  iV   Loni-\il!e  until   hi-   lecmt' 
.ippoininieiil     with     the     l.iliiL;li     \alle\.       .\l  i .     Ma\'-     m  w      lie.id-  >-' 
•  piariers  are  at  South  Lelldehem,   I'a. 


m^ttinijs  liud  f/acii  e>f  ifu'clinij  <'.J   mi'rhui'ital  ussviiiitiK'iis: 

Alk    Hk.\kE   A>S((C  lAIIo.N.- -F.    .M.    .\ittis.    .rV  .St.ilc    .'-I.,    Iti.-tuli,    .M;i>-. 

.\MtKlC.\N       k.^fl.U".VI>      M.\>IIK       Tl.XMK-'.      I   I'Cri  U-^ll  I  il.-'       \NU      I'll'imitKS' 

.  .    .\.— lei.MHiN.W.   E.  JniK-s,  r.  \   .\;   W.,    Ksit  l'nlt..n  St.,  «  Iiumk"- 
.VMtRii.w    K.vu.ww   .Masifk   Mh'ii.\.\  ii  >'   .\-.-tii  i.\Ti".\.  -    \.    \\.   Ta\l(ir,   K.ir 

]nM    KniUing,   J.lrii'an"',  .....        •  !    .;, 
.XmiKU.X.N     K.\Ii  W.W     Tot'L    FoKLMFS's.  .\<S"<'l-VTltiX.       0«.ii     |>.     I\ii|.,i>,    nil 

Uvis  Cfiitral,   t'liiCaga.  •        -   ' 

.\NtKkn  AN   Siieu  IV   n:«H    ri>iix<i   Maihtivl"-.     IViiJ'.   K.   .Mirltinv,  riiivt-rsily 

of    lVml^^  Katii.i,,  J'l(ilii<U  l|«lii.i,    I'ik.  ' 
.\.viJ<Uv\N    Si'(.iii>    t'l     .Mm  itAMi  \1.    KxuiN'i  Iks.     <alxi»i    \\      Ki.c.    _"»    \\ . 

Tliirty-ninili   St..   Nt-a    Vnrk. 
AsSGCiAiM.N    uf    K.vn.\\ w    Imiiiki«ai.    Kx-.lxirK-.      riiipli    .\.    .\ii>tiemitn, 

C.  &  X.  W.,  J<..ixni  -til.  C.  \  .v.   W.   Sialion.  Clii.av... 
iAh   KuKh.MJN's   .A.— <.»>  i.\Ti"'\   111    I'liii  v<.i".      .\.ir..ii    Kljiif,  sll    .Vnitli   l-'iftiit!. 

(■(piirt,  (.'liicago.     vJeeon<l   AbiiMj.iy   in   iii'iiiih,  except  July  aii-l  August, 

Lytti.n    liiiiltliiig,    Cliiiag'j. 

Ciuii  IvTiNiiiANia.  Car  Ls-i'J<T">ks'  aad  C  aij  F'uki  mi  x's  Aviut  iatio.v.  - 
\V.  K.  M.  .Miimi,  New  Yi.ik  lentral,  Att.aiiy.  .\.   S  . 

iMhkS  vTioN  VL  Kmi.w.vy  FuiL  A>si '<  lATln.v.--  C  O.  Ji.ill,  'iJ2  .NKe'nitniek 
JtiiilcliiiK'.   Clmago. 

rxirHNAI  l.'.N  Al.      kMI.«.\V     (IlM  «,\L     FnKr.Vn  .n'.S     .Xi.-OCIATIHN-. — •Willi.ltll      II. ill. 

11 J6     \V.     Itriiailw.iy,     Wiiinii.i.     Minn.       ri.iiv<ntii.n,     .Xngust     J' J 1 , 
Ivlt),    Ui.ul  .SIki iii.iii,    (  Iiit-aK". 

I  \TH(.\AT"NAL     KaILKIiAU    Mash  K     UlW  KSMITHS'     .\.— IM  lATlMN.-     :\.     |,.     WhimI 

\\i>rtli,  Liin.i,  Oliia. 
.MAsTfR    Uoii.iK   Maki.ks*   Associ.vtiu.n. — Harry    1».    VoiikI'I.   ''^    I.il)irt>    .St., 

\e\v   V'urk.  .'.■■' 

M.vsTJB     Car     Biildkrs'    .\s.-...«  i  NTiyJi.— J..    \V^    Tuylur,     KatiKii     Hnil.jiiig, 

Lhicago.  .;.■..'.  , 

A.    r.    l>anc,    R.   S.    M..    k.-uliuK,   .Ma>-.  ^         u  e.*NAir.v 

.N'iA..A8A    Fhcmur    t'AK    Mi.nV    .V-.-o(  I  a  I  iux  . — E.    Fraiikiiil.ii  gi  r,    (,2S    Uri-. 

liant-  liiiildinK.  Uutiaiii,  .\.   V.     Mvi-tinns  tiitnittiK. 
Kaii.wav    STuHLKKLPtRs*   AsSiniATU..\-.— J.    1'.    Miirpliy',    H.ix    C,    Collituv..(i.|, 

(  »llin. 

Travh.is.;    F..s-..!MFk-'    .Ass.tt  iAT.p>v.  -  \V.    (».     rh,.mi.s<.ii.    \     V"    C     K     k 
.  F,ast  Buffalo.  N.  Y.  ■  .«v  ^-k     k.. 


NLX.SIKK   .\n  CHAMCS  AM)  KOAI)  I  OKE.Mh.N  OK      "       .' 

tN(;iNEs  ;■■.•:••■.-•:;:.::.,.-■■  %;;_.- 

<i     I.    1);  MM.   m.i-ter  m<  i  liaiiic  of   ihe   Lake    I  lie  i\    \\  e-tern,  ;.'!.' 
at     l.im.i,    Oliiii.    ba-    bun    ap|)ointi(l    -uperiniendi-iit    of    motive     '.'' 
power,   with   head<juarur-  at    Lima,  and    the  uliiee  of   ma-tii    me-._;  -. 
chanii'  ha-  been  aboli-hed.  '"*■ 

\\  .    I.    1*1   X  M  ui.iv    has  been  appoint*  d   master  mei  banie  of   tbe'.-r 
^eIh>w-toIle  divi-ion  of  the  X<irthern  J'acitic,  with  head(|uarters ."; 
at   '  deudive,  .Mont  ,  sUfi  eeding   I..   I'.  Johnson,  tratisferrecj. 

J.  1'..  I  ^.\I.l.lli.\^  has  been  ajipointed  acting  master  mechanic  of.  . 
the  Lentral  and  \\  e-tern  lIi\i-ion^  of  the  Minneapolis  &  St...  . 
I.tiuis,  at    Miniuai»(di-,   Minn.,   succeeding   William   'i<inlo.  .  •     - 

T.  }l.\Min.v  has  been  a]ii)ointed  acting  road  ft.irem;in  of  loco- 
motive-, district  1,  Lake  Suijerior  division^  Canadian  I'acihc,  with 
hcail«iuarters  at  Sinlbury,  Olit.  ■''-      "'  ..  -" 

I' 

\.    II.    Il\\\.\,  a--i-tant   to  the   road   foreman   of  envciiies  of   the' 
I 'eiin-\  Kania    Line-    we-t    ol     1 'ill-buruh.    \\  e-tern    division,    has      ' 
been  appointifl   toad    loreman  ol   engine-,  succeeding   (J.   R.   (  Di- 
me},  decia-ed. 

Tiio.M.v.-,  I".  Uowi.KVJ  111 sfiector  "of  locomotive  service  of  the 
llrie,  .il   I'ort  Jervi-,  .\.  \ .,  Iia>  In  en  promoted  lu  .siiperiiiteiidein   . 


RAII.RO.VO  CLUB   .MEETINGS 


Next 

«-luU 

/ 

.MectiiiK 

Canailiait... .  i.  ,■ .-. 

;.;:.,' 

Fet>,  8.;  V.  . 

(.'ciitrjl 

M-f. »       . 

New  FtiKland .  ..  . .  .V 

FrI*.  V 

.\>w  ^  ork.  .J..^.,. 

.  /.'.  t 

Ktl..    IS.; 

I'itrshiirKli   .- i  .  . 

f.l..l'.*.. 

KichiTUind  .  .  . ....  .  .  ^. 

Ft-h.  1 1 

St.  I.ouis..    ,  .  .-.  .  .:.'  .' 

■  ;• . ;,  , 

Fel..    11. 

.-•nith'n  Si  S'w'in.  .  . 

Western 

Krb.  1».  ... 

W  fstrrii  C'aiijJa 


litlc  »f  i*a|>rr 


Car  Ccinstriicrixn ........ . »  , . 

Iiitriclijni;e  Riil.s.       I>l»ciissiiin..  i ::..-!...  ' 

'  'lit  K\|iris<!  Miisiness 

I'ulv.ii/i  il   |- lit  I  I'lir  l.iK'Miiiirivi  s 

M.illijlilr  Iri.ii      Its  L  SI  uuti  .Abusi- 

I'  li  I'tritic  Jtiiin    .  .  .  .  ...  .  .  .  ;  ,,.  .  ..,,., 

I  lie  I  iii\  crsjl  \  alvf. 

."^moke    .Al>att«iieiu    and    Klectrificatmn    in 
Chuaico.  .  .... ...  ,  -...;.  ..... .^  . 


Author 


1 


^v«;tetarY 


C.   V.  \v>ttum, '..»..,..    I  'tnns  I'livitll. 


C'liininittrc ■.  ^,  .  '.  : . 

K.  I).  K..l.lr.  .  .  .'.  .'.■  . 
I.  V.  Miill.f.  1.1  .'....  . 
I'nit.  Kiiriijiie  'luucetia . 

c.  II. (j'l'in  ... .;.... 

W  .  \  .    I  uriii  r 


I'luf    W.  F.  M.  {; 


Harry  l>.  V  iMii;lit 
\\  111  t'rfiic.  jr.  . 
Iljrry  \).  \iiiii:lir 
/  H.  .AiulirMiii.  . 
F.  O.  Koliiii'.oii. . 
K.  W.  KraiK  nrlial 
\    J.   .Mtvrill... 

<■       -  .«'  ■:•' 

.Ids.  W.I  j\  liir.  . 
I.'iuis   Klin 


hiittfi^ 


."^t.  I.  jinlii  rt,  fjiii-.  .    ■ 

O.'i  Liliirtv  St.,  New  ^.piL  '•• '. 

•is.'{    \tlaiitic  .Ave.,   Itustnii,    Mjss 
'.!."•  I.ilurtv  St.,  New  ^'ork 
3)7  I'riin  StjtiMii,  I'lttsliurnh,   I'j 
C.  &  (».   Kv.,  Kuliiiionil,  \  A. 
I   iiiiMi  Station,  St.  Louis,  .\Io. 
U..V   IJO.".,  Atlanta,  tia.  ■. .. 

1  IIJ    Kji|.en    Hl.lu  ,  fhuai;...    lif 
|{o\    I7n7,    W  ililii|>i  u,    Mali 
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of  locomotive  operation,  at   Xcw  York,  succeeding  W.  C.  Hayes,  . 

deceased.  V^^  ...-..:;. ...  -.,.:;■         • 

loil.v  P.  KiNMkK  k.itiasU'r  nieclianlc  of  llie  BufTaii>,  Roclieslcr 
&  Piti>I)tirj;li  at  runxsutauney,  Pa.,  lias  been  pioiuotcd  to  master 
incclianic  at  Dii  P>ois,  Pa. 

T.  L.  Ri;i:i".  assistant  master  mecliatiic  ot  the  Seaboard  Aii 
Line  at  Hamlet,  X.  ( ".,  has  been  appointed  master  mechanic  of 
the  North  Carolina  division,  witli  lieadquarters  at  Hamlet,  X.  C. 
riie  position  of  assistant  jua-tor  medianic  is  abohshed. 

I.  D.  Skarlk  lias  been  api)i>intcd  master  mechanic  of  ilu-  iJiif- 
lalo,  Rochester  &  Pittsburgh  at  J'linx^utawncy.  Pa. 

<i.  F.  SiiCLL,  acting  master  mechanic  of  the  Carolina,  Clirich 
tield  &:  Ohio  at  Lrvvin,  'Jenii.,  has  been  appointed  master  me 
chanic,  with  oftice  at  Erwin.     .     •  ■.  :■',-"■'■     . .\^!;:   v-  '^ 

W.   H.   SiK.Wi.,  road   foreman  of  eiiuiiies  of  the  Chicago,  in 
(lianapolis   &   Louisville   at    Lafayette,    Iiul.,    has    been    appointed 
general  road  foreman  of  engines. 

loH.V    Wl.Ml-.KSlKKN    lias    been    apiufinted    i^eiural    nia>tt  I     nn - 
rlianic  of  the  Lehit:h  Valley,  with  headcjuarters  at  .'-Mputii   I'.eiiiK 
liem.   Pa.     He   wilP  perform   such   duties  a^   ma\    be  assigned  t<> 
-.  •:      •      •'  •  .  ,•   .    •      ,lii>n    by    tbe   .superiiitetid 

eiit     of     motive     pov.  «i 

.  .Mr.  W  iiitersteeii  \va^ 
born  in  1S7.^.  and  be 
van  lii^  mechanical  ex- 
perience as  a  b<»ilermaker 
.it  the  Laiisford  shops  of 
rlie  l.eliiub  t  oal  iV  .\;(\i- 
Liatioii  ( Ompany.  I  n 
IS'JS  iu'  tillered  tbi.-  >er\ - 
ill'  <>l  tile  Ciiited  ."stales 
g"\ernnient  at  League 
Man.l.  Pliiladelphia,  I'a., 
ami  later  -enc<l  at  l\e\ 
\\e>t.  11a.  He  subse- 
<plenil\  u.i>  in  the  serv 
ice  ol  the  I'.aldu  in  l.om 
motive  W  <>rk-,  tlieii  ua^ 
ImiUr    inspector    on     tin 

•  .\orfolk    X     Westell!     .11 
Kiiaiioke,    \  a  ,  and   l.itn 

.served    as    general    l«ire 
man     iti     llie      l\ic  bnnmd 
~b..ps  ol  the  Philadelphia  &   KeadiiiL;    kailway 


-     A.  W.\\<'  has  been  ajipointed  locomotive  foreman  of  tlie  (ana 
<lian  Xoribern  at  Edmonton,  Alta..  succeeding  W.  M.  .\rni>trong, 
tran^-ferred. 

.\.  T.wi.ok  has  l>een  ai»pointed  night  locomolixe  foreman  of 
the  Canadian  Xortlurn  at  Winnipeg,  Man.,  succeeding  J.  Pluck, 
transferred.  ,-■.•.•  i'  . 

.S.  L  TR.vt  LY  has  been  appointed  locomolivd  foreHian  of  the 
Canadian  Xorthern  at  Toronto,  ()nt. 

I.  \\  i:bb  has  been  ai)poiiUed  locomotive  foreman  of  the  Can- 
a<lian    Xorthern   at    P.ancroft,   Unt. 

I.  H.  W'li.so.x  lias  Ir'cu  appointed  locomotive  foreman  of  the 
<  anadian   .\ortliern  at   lloniepa.\ne.  ( >nt. 

T.    Yoi  .\<.    has    been    appointed    locomotive    foreman    of    the 
■Canadian  Xorthern  at  Lucerne,  13.  C:-  '  •"•■'' 


J.  Wintersteen 


^  CAR  DKPAR T.MKNT 

.1.  HiKki.\(,  ha>  been  appointed  car  foreman  of  the  Canadian 
Xorthern  at  Xortli  Pattleldrd,  .Sask.,  succeeding  .\.  H.  .^vveet- 
"lau,  transferred. 

.I"ii\  XiAk\,  general  foreman  ui  the  car  departiiient  of  the 
'  hicago.  ln(lianapoli>  \:  l.oiii>ville  at  Lafayette,  liul  .  ii.i-  been 
•il'lKiinied   master  car  builder.  :;,;;;'.;.■.   '■'■-■-  .^'Z- 

1     KiK.MoMi  lias  been  appointed  car   foreman  of  tiie  Canadian 
Northern  at  Ottawa,  Unt.    ..,:'-:..:      :•.;  "...•    . 


FLRCIIASI.NG  AND  STORKkELPlNC;  - 

<tioK<a-;  \\ .  ('avk,  who  has  been  appointed  general  purcha-iiii.: 
.iveiit  of  till  <  Hand  Trunk,  with  olljrc  at  Montreal.  <Jne..  was 
born  on    |)(i(nil>er   1.   ls<o.  .it    Mali.iH-.   X.   \.      In   .\ugust,   ISKJ. 

be  entered  the  Service  ol 

the  Central    X'ennont   a•^ 

junior   ch rk    in   the   pa- 

VI  iiiier  department  at    St 

.\lbau<,     \  t..    and     then 

v\.i>  sncces>ively  stcnog 

rapber    and    chief    ticket 

I  b  rk  until  IS''/,  when  he 

became  chief  ch  rk  t'>ilu- 

vener.tl       -.n])erinlfn<lent.. 

Ill      I'^ld      be     ttas     af»- 

l><>intei|       traveling       « at 

aL.»iii   <.t    tbe  (  anada   .\{ 

I.iiili*      Iv  a  i  I  v\  .1  \  ,    wilb 

b<  id>|iiarlerv    at    (Mtawa, 

<  »nt..  .liul  ill  ISMJ  liccanie 
^eintarv  t'l  the  v«'ntral 
iiianaL.'«'r  <>i  ilu-'  v,»nie 
road.  hurini:  I*»l»5  and 
I'^K.    be    -^eived   a*   chiv* 

<  lerk  to  the  vire-prcNi 
dent  afid  general  tn.in 
ager  <.f  tbe  ( Iran*!   I  rnnk 

P.I.  ill.    .,1    Montreal.  Oiu       In   l«»»t7  he  became  assi.slant   to   vi«e- 
l.ii  -ideiit  and  '..leiieral  m.niavei   and  imrcbavini.;  ai:em  oi  tiie  -ani<- 
ii.ad.   with   headiiuarterv   at    \\  imiiiieg.    Man.    which    p..vition    he 
held   at  tile  time  ot    bis   rec<!it   apjiointnuni   as  general   piircha.sr. 
iiiL!  a..:ent  of  the  diand  Trunk.  ;■-:  :' 

I.  1  >.  l-iKiif.-^o.v  has  been  appointed  veiural  purcha^inu  aijeiit 
ol  llie  /vvolle  ^:  Lastern.  with  ollice  .a  .st.  Louis.  M,, 

<i.  I-..  .Moi/  has  beiii  ap])ointed  i)urcha>iug  a'.,ent  ..f  the  It. 
IXKlge,  Des  Moines  X  Soiitberii.  uiib  Iieadi|uarters  at  i-iounr. 
Ia.»  succeetling    H     .s.   .Moi.re,  lesivned.  ^  ". 


G.    W.   Caye 


SHOP  AM)  KNCIM:  HOISK 

.'    I'l  vcK,  assistant  locomotive  foreman  of  the  (anadian  .North 
'Hi  at  Kamsack,   Sask.,  has  lieeti  ajipointed  locomotive   foreman. 
Micceeding  S.  \inceni.  traiisierre.l.     .,  ^,,..:     .. 

I.    Hoiiuk   has   been   apiiointed    locomotive    foreman    of    the 
'  .mudian   Xorthern   at    Foleyette,  Out 

''•1'.  Kk.vh,  formerly  foreman  of  tbe  <-teel  car  -b.-p  ol  tin 
P^iiiisylvania  at  Altoona,  Pa.,  has  been  ai)i)oiuted  f..r.inaii  ot  ibe 
inick  ^hop.  succeeding  J.   \V.   Spangler. 


OBITIARV 

k     H    Ckkvv.  locomotive   foriiiian  of  the  (iratul  Trunk,  at   .\'i 
nuc.    (  liitario,    dml    m    Toronto,    <  lutario,    <in    I  Jecember    7.    a^ 
till    result  ol   a  >tr<.k«-  of  apoplexv       .Mr.  1.  revv    was  4N  years  <fi 
age  and  had  Ueii  in   the  eiiiplov    of  the  ( irand    Trunk   at    Xiumo 
tor  2)^  vears. 


•^"^       \K\V    SHOPS 

Tin  .\okioi.K  Sol  I  III  kN.  Tills  lompanv  o]Kned  bids  uu  Jan- 
iiarv  1.^  for  rebuilding  the  shops  .,t  .\,  w  lUrii.  .\.  (  .  which  were 
•  lestroved  by  lire  on  .Vovember  Id  The  total  c-st  will  agvrcuate 
about  i^l4.»KN).  A  contract  for  the  work  is  reported  let  to  L  Jt>hn- 
r>on,  Norfolk,  \  a. 
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Supply  Trade  Notes 

Frederick  H.  Eaton,  president  of  the  American  Car  &  Foun- 
dry Company,  died  in  New  York  on  January  28. 

The  New, York  office  of  the  Locomotive  Stoker  Company  has 
been  removed  from  Koom  1032.  30  ("hurch  street,  to  Ki»om  1381, 
SO  Church  street. 

A.  K.  Schafer,  for  the  past  two  years  vice-president  and 
general  sales  manajjer  of  the  Flint  Varnish  Works,  Flint,  Mich., 
has  .severed  his  connection  with  that  company. 

The  Kilhy  Locomotive  &  Machine  Works,  Anniston,  Ala.,  an- 
nounces that  lienceforth  the  name  of  the  company  will  he  tlie 
Kilhy  Car  &  Foundry  Company.  Tliere  will  l>e  no  change  in 
tlie  management  of  the  company. 

Benjamin  M.  Jones,  president  of  B.  M.  Jones  &  Co.,  Inc., 
Boston,  Mass.,  died  at  his  home  in  Boston,  November  26,  age 
78  years.  Mr.  Jones  early  entered  the  metal  importing  busi- 
ness, and  dealt  largely  in  railroad  specialties. 

The  Harrison  Safety  Boiler  Works,  Philadelphia,  Pa.,  an- 
nounces that  tlie  company  received  a  gold  medal  for  the  com- 
bined open  feed  water  heater  and  hot  water  meter,  known  as 
the  Cochrane  Meteriiiu  Heater,  which  is  exhil>ite<l  at  the  Pan- 
ama-Pacific Kxpositioii. 

R.  L.  Mason,  for  fourteen  years  manager  of  the  railroad  de- 
partment of  Hubbard  &  Co..  Pittsliurgii,  Pa.,  has  severed  his 
connections  with  that  company,  effective  January  1,  to  go  into  the 
railroad  supply  business  on  his  own  account,  with  otifices  at  1.^01 
Oliver  building,  Pittsburgh. 

H.  .\.  Turner,  formerly  eastern  representative  of  the  Kay  I'v 
Ess  Company,  Dayton,  Ohio,  has  been  appointed  sales  manager 
of  the  company  with  headquarters  at  Dayton,  and  J.  W.  Wilson 
has  been  appoiiUed  eastern  railwa\  representative  of  the  com- 
pany, fiucceedinu  Mr.  Turner. 

Flint  &  riiester,  Inc.,  Wnv  '^'ork,  have  opened  an  office  in 
the  Peoples  ( ias  building,  ("liicago,  from  which  they  will  handle 
in  tiie  west  the  National  (iraphite  Lubricators  for  which  the  com- 
pany is  general  sales  agents  in  the  United  States  nad  Canada. 
D.  J.  Lewis  has  been  appointed  manager  of  the  Chicago  ottice, 
effective  F'ebniary  1. 

Charles  A.  Piddle,  who  has  been  elected  vice-president  of  the 
Haskell  &  P.arker  Car  Coinpan\,  Inc.,  was  educated  in  the  Phila- 
delphia public  schools  anil  commenced  his  business  career  as  an 

employee  of  the  Allison 
Manufacturing  C  am  - 
pany,  of  Philadelphia, 
Pa.,  builders  of  freight 
cars  and  manufacturers 
of  boiler  tubes.  Except 
for  a  short  interval,  he 
has  been  identified  with 
the  car  manufacturing 
business  ever  since  that 
time,  having  been  suc- 
cessively in  the  service 
of  the  Jackson  &  Sharpe 
Company  and  the  Har- 
lan &  Hollingsworth 
Company,  at  Wilming- 
ton, Del.,  and  the 
Pressed  Steel  Car  Com- 
pany, at  Allegheny,  Pa. 
Since  1901  he  has  been 
connected  with  the 
American  Car  &  Foun- 
dry Company,  first  as  an  engineer  and  later  as  assistant  to  the 
vice-president  and  general  manager,  with  office  at  Chicago,  which 
position  he  has  just  resigned. 


James  M.  Buick,  second  vice-president  of  the  American  Car  & 
Foundry'  Company,  will  be  elected  first  vice-president  of  the 
company,  succeeding  Edward  F.  Carry,  who  recently  resigned  to 
accept  the  position  of  president  of  the  Haskell  &  Barker 
Car  Company.  Herbert  W.  Wolff,  assistant  to  Mr.  Buick, 
has  been  made  vice-president  in  charge  of  the  Chicago  sales 
department. 

Paul  Sutcliffe  has  been  appointed  advertising  manager  of  the 
Kdison  Storage  Battery-  Company,  Orange,  N.  J.  Mr.  Sut- 
cliffe joined  the  Edison  interests  in  1912,  but  resigned  at  the 
end  of  a  year  to  become  secretary  of  the  W.  S.  Hill  Advertis- 
ing Company,  Pittsburgh,  I'a.  He  has  been  in  the  advertising 
department  of  the  Edison  Storage  Battery  Company  for  the 
past  year. 

David  A.  Crawford,  who  has  been  elected  treasurer  of  the 
Haskell  &  Barber  Car  Company,  Inc.,  New  York  and  Michigan 
City.   Ind.,   was  born   at   St.   Louis,   Mo.,  on   April   1,    1880.     He 

attended  the  public  and 
high  schools  at  Tusca- 
loosa. Ala.,  and  gradu- 
ated from  the  University 
of  Wisconsin  with  the 
degree  of  bachelor  of 
arts  in  1905.  He  re- 
mained at  the  imiversity 
as  an  instructor  until 
1907,  when  he  came  to 
Chicago  to  become  pri- 
vate secretary  to  E.  F. 
Carry,  vice-president  of 
the  American  Car  & 
Foundry  Company.  In 
1^12  he  was  elected  as- 
sistant secretary  of  the 
American  Car  &  Foun- 
dry Company,  and  con- 
tinued in  that  position 
until  January  13th,  1916. 
when  he  was  elected 
treasurer  of  the  Haskell 
&  Barker  Car  Company, 
Inc. 


D.   A.  Crawford 


C.   A.    Liddle 


John  F.  Dixon,  who  has  recently  assumed  his  duties  as  vice- 
president  in  charge  of  .sales  of  the  Lima  Locomotive  Corpora- 
tion, was  from  February.  1^)7.  until  his  election  to  his  new- 
position,  assistant  man- 
ager of  sales  of  the 
American  Locomotive 
Company.  Mr.  Dixon 
was  born  at  Milwaukee, 
Wis.,  September  11,  1877. 
He  received  his  educa- 
tion in  the  common  and 
high  schools  of  that  city 
and  at  the  Universitv 
of  Wisconsin,  from 
which  he  graduated  i'l 
1900  with  the  degree  of 
mechanical  engineer.  In 
the  fall  of  1900  Ir^-  en- 
tered the  employ  of  the 
lirooks  Works  at  Dun- 
kirk, N.  Y.,  and  served 
his  time  in  the  shops  and 
drawing  office.  He  was 
later  for  a  while  in  the 
mechanical  engineer's  ot- 
fice,  but  then  went  batk 
to  the  shops,  first  as  foreman  of  the  cylinder  shop,  then  as 
assistant  general  machine  shop  foreman  and  finally  general  i"- 


J.  E.  Dixon 
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spector  for  the  Brooks  Works.  He  was  transferred  to  New 
York  in  1905  and  made  a  salesman  of  the  Atlantic  Equipment 
Company,  a  subsidiary  of  the  American  Locomotive  Company. 
He  later  became  manager,  but  in  February.  1907,  was  transferred 
to  the  sales  department  of  the  American  Locomotive  Company 
as  assistant  manaper  of  .sales  as  above  noted.  .Xs  vice-president 
in  cliarpc  of  sales  of  the  Lima  Locomotive  Corporation.  Mr. 
Di.xon  will  have  headquarters  at   50  Church  street,  New   York. 

The  F.conomy  Devices  Corporation,  New  York,  has  opened 
a  western  office  at  room  1634,  McCormick  building,  under  the 
management  of  Joseph   Sinkler.     Mr.   Sinkler  has  been   in  the 

service  of  the  Franklin 
Railway  Supply  Com- 
pau_\  for  nearly  twelve 
years.  He  was  born  at 
Scranton.  l*a..  December 
14,  1X74.  He  began  his 
meclianical  career  with 
the  Dickson  Locomotive 
Works.  Scranton.  Pa., 
with  which  company  he 
remained  three  years. 
He  later  was  in  the  em- 
I)loy  of  the  New  York, 
Sus(|uehanna  &  West- 
ern for  two  years  and 
for  a  succeeding  two 
years  in  that  of  the 
I  )elaw  are,  Lackaw  anna 
&  Western.  He  became 
associated  w  i  t  h  the 
Franklin  Railway  Sup- 
J.    Sinkler  ply  Co.   on   July   1,    1904. 

J.  H.  (iuess.  who  has  recently  I»een  elected  secretary  and 
treasurer  of  the  Lima  Locomotive  Corporation,  was  from  Jan- 
uary, 1912,  until  recently,  general  purchasing  agent  of  the  Grand 

Trunk.     Mr.   Guess   was 
horn     near     Raleigh, 
N.    C,    on    February-    5, 
187S.     He  began  railway 
work      as      a      telegraph 
operator  in   liS95,  on  tlie 
Seaboard     Air      Line. 
From      May.      19(H),      to 
February.    1901,    he    was 
clerk    to    the    vice-presi- 
dent   and    general    man- 
ager    of     the     Seaboard 
Air      Line,      and      from 
February,      1901,      to 
March   of   the    following 
year    was    clerk    to    the 
vice-president    and    gen- 
eral manager  of  the  At- 
lanta,, Birmingham  &  At- 
lantic! '     He      was     ap- 
pointed assistant  general 
purchasing  agent  of  the 
National      Railroad      of 
Mexico  in   March,    1902,   and    in    1905   was   made   also   assistant 
secretary  and  assi.stant  treasurer  of  that  company.     From   Sep- 
tember,   1905,   to    September,    1910,    he   was   general   purchasing 
agent  of  the   National   Railroad   of   Mexico,   and   its    successor, 
the  National  Railways  of  Mexico.    Mr.  Guess  went  to  the  Grand 
runk  as  assistant  general  purchasing  agent  in  1910,  and  in  Jan- 
•*Kent  as  above  noted.     In  addition  to  being  secretary  and  treas- 
uar>,  1912,  ^as  promoted  to  the  position  of  general  purchasing 
|>rer  of  the  Lima  Locomotive  Corporation,  Mr.  Guess  will  also 
•t-  m  charge  of  purchases.     His  headquarters  will  be  at  Lima, 
uino. 


•I.    H.    Guess 


J.    E.    Tesseyman 


J.  E.  Tesseyman,  who  recently  assumed  the  duties  of  general 
manager  of  the  "^'oungstown  Steel  Car  Company,  successor  of 
the    Young.stown    Car    &    Manufacturing    Co.,    as    noted    in    the 

Januarv"  nnml»er  of  the 
Railway  Mechanical  fin- 
mincer,  was  formerly 
vice-president  and  geti- 
eral  manager  of  the  Ral- 
ston Steel  Car  Company. 
M  r.  Tesseyman  was 
born  in  Dayton.  Ohio. 
After  leaving  high 
school  in  1893.  he  en- 
tered the  services  of  the 
Barney  &:  .Smith  Car 
Companx.  and  worked 
in  the  machine  shop 
and  <1  rafting  depart- 
ments of  that  organiza- 
tion until  19(K>.  He  then 
went  to  the  Pressed 
Steel  Car  Company,  and 
served  until  1906  as  head 
of  the  order  department, 
general  storekeeper  and 
head  of  the  cost  bureau, 
respectively.  In  that  year  he  entered  the  employ  of  the  Ralston 
Steel  Car  Company  as  general  superintendent,  .\fter  three  years 
in  that  position  he  was  made  general  manager,  and  later  vice- 
president  and  general  manager,  which  position  he  held  until 
March,  1914. 

John  A.  Hill,  president  of  the  Hill  Publishing  Company,  died 
suddenly  of  heart  failure  on  January  24  while  in  an  automobile 
on  his  way  from  his  home  in  Fast  Orange,  X.  J.,  to  his  place  of 

business  in  New  York 
City.  Mr.  Hill  was  only 
57  years  of  age;  he  was 
born  Februan.  22,  1858, 
at  Sandgate,  near  Ben- 
nington, V't.  His  parents 
moved  to  central  Wis- 
consin and  settled  at 
Mazomanie  when  he  was 
still  a  boy.  He  received 
only  a  conntr>-  school 
education,  and  at  14 
years  of  age  went  to 
work  in  a  country  print- 
ing ollice.  of  which  he 
l)ecame  foreman  three 
>ears  later.  He  was  also 
half  owner  of  a  machine 
shop,  .^t  20  he  spent 
about  a  year  prospecting 
and  roughing  it  in  the 
lead  district.  He  then 
became  a  fireman  on  the 
Denver  &  Rio  Grande  and  after  a  year  was  made  an  engineer. 
In  his  spare  moments  he  took  the  opportunity  of  studying  rail- 
way work  and  mechanics  and  occasionally,  begiiming  in  1885, 
contributed  articles  to  the  railway  engineering  department  of 
the  American  Machinist.  In  1887  the  publishers  of  that  paper, 
desiring  to  broaden  out  into  a  new  field,  started  the  Locomotive 
Engineer.  Mr.  Hill  was  invited  to  New  York  to  liecome  its 
editor,  hut  after  three  and  a  half  years  in  that  position  he,  in 
company  with  Angus  Sinclair,  bought  the  paper  and  renamed  it 
Locomotive  Engineering. 

The  new  paper  was  a  success  from  the  start  and  two  notable 
series  of  stories  that  appeared  in  it  and  attracted  great  attention 
were  "Jim  Skeever's  Object  Lessons"  and  Stories  of  the  Rail- 
road," both  of  which  were  afterwards  reprinted  in  hook  form. 


John   A.    HHI 
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-       SippLv  Trade  Notes 


\'oi,.  '^K  \(..  2     f 


;     ';.  l*"r«.«l«Titk    II.    K;il<in.  im -idnii    ol    iln    Anuririiii   <  "av   \    l".>iiii 

-,;■/       ilry  ("«'tniiaii> .  <iir«l  in   \»u    N-nk  .mi    l,iiiiiar>   _'S. 


janu-^  M.   r.iiiik,  xioiid  \  ii  t-iirt-vidi  nt  nl  the  Amrrican  Car  &; 
Kotindry    (  <ini|>ati\,    will    Ik'    cliotcd    hr^t     \  iio-iirt—idiiit    of    the 
t(iiii|ian\,  ^lurirdiiiL;    icluard   K.   (  air\.  wiio  reoeiitlv    roiviied  tu 
ait"»iil     till-     iiii-iliiMi     i>i"     ]irfvidint     nf     thi-     lla^kt'U     \      llaikiT' 
<  ar     <'<>inpaii>.       litrlurt     \\       WollY,    a>'«i^lant     to     Mr.     I'.iiiik.' 


1"hr    N I  \\    \i.ik   oHu<-  (it    ilir    I  i  x  i  >n)oi  i\  c   SiokiT  <  oinpaiiv    ha*       lia><    li«-<ii    made    \  ire  jn  i-*idinl    in    i  hai'jc    ni     tin     i  liiiavn    valf^- 
t>t»ii  iiiii'>\>d   III. Ill  l\....iii   lo,<J.  .<o  t  Imnli  >tiul.  lo  l\...'ni  \^\,      dtjiai  liiu  in. 


^u  (  "hnn  li   -in  I  I  "    ■  '•  "•  ... 

•  •■  /'  •;  .X.  }•..  .^ili.iUr.  t..r  ihf  jM-i  twii  \t:ii>  \  ut -pir-idcnl  and 
'.•''..  ■>;(iuial  -.dt-  inanai^i  r  oi  llu  l-linl  \  .nni-li  \\.>ik-,  j-lint.  .\luli.. 
.''/,.•.     4ia>  .>i\<ia  d  hi^  (  oinuciioii   with   llial   i.  .in|iaiiy. 

.;.-..  The   KiiliN    l.o»  t»n)oli\  «■  \    Ma»  liiiu-   Woik^.   .\iiiii>lon,   .-Xki..  aii- 

>-..•  iiouuft-^   tlial    hciirifiiiili    tin-   nainr    ot    the    <i.iniian\     uill    !.<•    tlie 

•-..V,.  Kill.v    <  ar    vK     l"«.undr\     (  Hiniiaiix.        Thtic    uill    l.r    iio    rliani:^    in 

':■'    .".:  '.riu-   niana'jt  nu  nt    ..l    ihi    ...iniianv.          '.'   .';■.■' 

Heiijannn     M      It. in-,    ]ii(-idtiil    «»f    li.    .\i      l".iuv    \    <  »>,     iiu"  , 
\  :■' '^-       Boston.    Ma--,    i\\^i\    at    In-    hoiiu-    in    I'u-tiiii,    .\o\(inl)ii    Jd,    am- 
•.      '         78    years        Mi.     Ii.nt-    rail>     rntend    the    nutal    iin].<.i  tiiii;    huM 
'    •.,'      ness,  and  dealt  lariiel\    in  railroad   >pieialtie- 

;■-'.■■.  1  in-    llarri-^jiii    Sal'Hv     r.oihr    Wmk-.     I  "inl.idi  IpliM.     !'.<  , '  an- 

,' ;•■ '■ .     iii'un«<-   thai    tin     (.•ni|t.ni\     nriivi-.l    .i    v..!.!    nnd.il    h.i    iIk     i..in- 

-■•.  J."..;         hnii-d    ..pni    !<•<•. I    w.iIm     In.iiir    an.!    li..I     w.iln     iinli  i.    ki^'Wii    .i- 

..    lite  <  "«>ehiaiic    \l<  l<  iin-'    ll<al«T,  .v\  hn  h    i-   r\hi!.il<d    ai    iln     I'an- 

i . «.**Ui»- 1 'aO li«.  I . \|*n-. It i< 'M 

R.    F,.    Xla-i>i1.    fiVr    Nmrtiin    Mai-   manager  <>t   the   railn»a<l   di 
liartnniit    ol     llnhhard    i\    (  ...    I 'ilt-l.m  i^li.    I'.i..    Iia-    -rvt-rcd    In- 
•>•  '.;■.■■    'Ci»nn<ili"ii-  uitli  ihal  ...inpaiu.  <t'fi<ii\(    lann.ii\    I,  lu  uo  int..  tin 
■•..•',.-       railroad   -.iipviv    hn«;iiu--  ..ii   lii-  i.un   a..  ..inn.    witli   i.iini-  .ii    l-ol 
^'.: ,-.  Ulu«r  1. nil. hill,-.   I'iti-l.in  .li  .      ' 

•  • '.  ■'      II     \      liinnr.    i-.Tiiicrlv    ia-itrn    npre-ciilatlM-   oi    llu     l\a\    \ 
;:  ■.   .;fc.Ns,  t  ,.iii|(..iuv.    I>.i\l>.n.   ••hi...    ha-    l.iin    a]i|><'iiil«  .1    -al<  -    mana-jir 
■-/ Wr  irie-e«»l»i»l»M>    v\ith    hi  .id.|iiai  l>  1  -   at    l>.i\|i.ii,   aihl    I     \\      Wil-i.ii 
-  ..'•.    '  ■  lia.N 'l»t*i.*ii-  aji|>.  iiiiii  li    i.i-iiin    r.nl\\a\     i  i|'i  i-inl.iti\  r    i.i     tin     .-..in 
paiVv,  Niie«  »n-<htiv    Mr.    I  inin  i. 

.-  .  .  |-'iiiit  -M.  <  heMii,  liir.,  .\i\\  Nork.  ha\t  nptin-d  an  ..line  in 
tin-  l'c»i]>h-"-  <  la-  Iiniidinv,  '  IiiraL;".  Iri.iii  uhiiii  lln-\  will  li.in.ili- 
in  tin-  u  I -I  llu  .\aili«.inal  <ii,ii>hilc  I  iii.rii  ah  .i-  |..r  whiili  tin  ...in- 
pany  i>  )j.eMrral.  <aK->  aui-iil-  in  ilu  I  niii.l  M.iti  -  n.i.l  <  .ni.id.i. 
I>  I.  l.f\\i->  ha>  Im'ch  appt.niii  .1  ni.uia.i  i  ..I  ilir  <  lii.aL..  ..line,. 
I  til  I  li\f   |-'tl.i  nai  \    I 

<  h.irli-    .\     I  i.I'lli  .    V.  lu.   ha-   1.  .  n    .  h  .  l.  .1    \  tti-pit-ideiu    of   tin- 
ll.i-kill  vK    r..iiki  I    •   ai    I   i.nip.iiu.    hi'    .    u.i-   r.Iiu  .III  d   in   tin     I'hil.i 


I'aiil    Siiulilii     ha-    hirii    api...inl(il    .i.l\  i  ili-iiii:    in.ui.ii;»r   i.l    the-i 
liji-oii     ."^ti'iaL.f     r.aiui\     (  oiiipaii\,    (  )rani:e.     .\ .     I.       Mr.    Siil-' 
ilittt-    joined    till-    ldi-..n    intcre-t-    in    I'MJ,    hnt    resigned    at    tlK'-' 
end   oi   a    \tar   to   heidine    -cerelarx    ..f   the   W .    ."^.    Mill    Adxertix- 
iin;    <  i.nipanv,    I 'ilt-l.nri;li,    I'a.      lit-    lia.s   hceii    in    the   atkerlisini; 
flcpartimni    i.t     tin      Idi-i.n    ."^tuiaue     I'.attrrv     (  oinjiauy     for    tin- . 
Iia-I    \far.  ;  .■* .  •  ^  .  "  /    |^.'  '-■:'_:'-    _,;;   -,    ...     ....;•:  ^• 

I  )a\  id  .\  <  r.iwioid.  will,  h.i-  ixiii  rln  in!  lrta-iir<r  oi  lln'' 
ll.i-kcll  \  i'..iii.(i  <  .11  <  ..inp.iiiv.  III!..  \i\\  Ni.rk  .md  .Miehii'an  .: 
<   it\.    Ind  ,    ua-    I... Ill    .it    S|      I  i.ni-.    \1.,.    ..n    .\piil    1,    IS,S(I.       Mr'. 

atten<lid    ihr    ]>nhlic    and''' 
•■•"';''■      hiiill    sihiM.ls    at      TiiMa-- 
•V    •;  .  I(m|>u.    Ala.    ami    i.;radn 
tlid  from  the  I  iii\er-it\ 
I.l     W  iMon-in     w  ith     lh« 
diyre*'     ol      h.uhi-Iiii'      i>f  ■ 
.iM-     in      I'Ht.r        Me     n- '■ 
iii,iini-.l   at    the   niii\  t-r^it  \  ■. 
.1-     an      in-lnutor      nnlir 
1*'(I7.    uliiii    he    lanie    t. 

<  hira-:o    to    hfe..inf    jn  i- 
\  ;ilf    -<  rr<tar\     to     I..     |-'. 

<  .irr\.    \  ii  (•-j)r<-iil<nl     ift    " 
the      .■\inrriean      <  ar     X  ■ 
|-..nndi  \      (  i>inp.in\ .       In. 
I'MJ    he    was    riti  ted    .1-  -  ' 
-1-1. ml     -iiretai\     i.l     ihr  ,j 
.\mi  I  ii  an    '   ai     \     lonu-  ..^ 
i\v\    I  ..nip.iii>  .    .md    I  i.n-  ■'■ 
tiniM'd     in     that     positii.il 
until    laiinarx     IJlli,    U'ld.-'- 
wlun      he      w.i-      i-leetrd  . 
Ina-nnr  ol    tin-    lla>k«dl."" 

.    ...  .  &    Harkt-r   <  ar   <  ..ni]);unvv 

I  lie.  ..,    .;  .  ,^ .  •.  '  .'  , 

li.liii    I       I  hvoii.   will,   ha-    iiiriitK    a--nnir<l   hi-   (Iniii--^   a-    viic 
pii -nhnl    in    .li.iiii     i.i    -ah-    ..I    tin     I  iin.i    I  nn.tivr    <  nrpoi.i 


D.    A.   CiMwford 


dilphi.i   l>nl.li.     -.h....!-   .m.l   .  ..iiinii  n.  1  <1    hi-    hn-iii«--   i.aii«i    .i-   .m        ii.>n,    u.i-     iii.iii     lil.in.ii\,.     I'll/,    imiil     in-    ili.ln.n    In    hi-     iit\ 


iiii|.l<i\it    ..|    tin-    .Mh-iiii 

.M.iimfai. tmiiii;       <    .•  in  - 

|>aii\.       I.t        I'hil.nU'lphi.i, 

I  '.i  .    I.nildrr-     i.f     frtiiiht 

I  ar-    .md    inaniitaetni  ers. 

<>\    h. "ihr    tiihi-.      l-.\e»))t 

lor   a    -hurt    iiil»-r\al.    In 

ha-    ht  III    iihntititd    with 

till-     '.ir     niaim  lai  tnrinu 

hii-iin --    (MI     -iiH  t     lli.it 

linn-.     li,i\  iiiu;     l.<  rii      -iir 

ii--i\  I  I\     in    I  III-    -I'l  \  ill 

"I    tin-    l.nk-i.n  i\    .'->li.iipi- 

<   .iin|>.in\     .ind     tin-     I  lai  - 

l.m       X        llollinL;-\\ortli 

'   <  .ni]i:in\ .      .ii      \\  ilniiiiL; 

Ii.n.        1  >(-l..      a  n  d        t  ii  i 

I  'n---rd    .Sled    (   ar   (  i.in- 

p.mv.    at     .\IleL;hen\.    I'a 

.<inrt      I'Xd     he     lia>     hri-n 

c  . .  n  n  I  e  t  t-  d     w  ith     llu- 

.■\ini  riian    (  ar    M     l-"onii- 

dr\    t  i.n)].an\.    tir-t    a-   an    «-ni:iin-ir   ami   laltr   a-   a--i-t.-mi    ti>   tin- 


C.   A.    LitidU 


J.    E.    Dixon 


p..-itii.ii,    a--i-t.ini     iii.n 
au-i-r     of      -.ill-     ..I      il 
.•\m«  ri»an         I  ori.inotu 
<  i.nijiany.        .Mr.      I  )i\<' 
was    h.  .ni    at    .Milw alike. 
\\  i-..  .<i-i>tenil.i-r  11.  ]X7 
I  II-    n  i'ti\  ed    hi>    ediie. 
lion    in   llu-  eominoii   an 
hiuh    -ih.iol-  of   that    I'i' 
ami     at      tht-      I  iii\t-r-ii 
of       \\  iseoii-in.        I  r  I.  I 
wliirli     In-    'jiadnalrd 
I'MMt    with    tin-    (K-vrcr    ■ 
nii-ehanieal    fni;iiiei-r.     I  ' 
tin-    fall    of     I'MKI    lu-    r' 
liitd    llu-    ini)ilo\    til     I! 
1  Wi.nk-    \\  i.rk-    at     1  hr 
kirk.    .\.    N  ..    and    ser\t 
hi-  tiim-  in  the  vhops  ai 
.Irawini:    ..lii(-i-.      Me    w 
lat«-r    l"or   a   while    in    t 
iiu-i  hanieal  engineer-  > 
tiei,',   hnt    tlu-n    ui-nt    h.i 


11  r-lirt--ident  and  '-i^iieial  ni.m.i-j»-r.  w  ith  ollii*.-  at  <  hiiaL'o.  whirh       in    the    -hops,    tir-t    a-    fminian    of    the    exIimUr    -hop,    then 


pi.-iti..ii  he  lias  .ju>t  resigned. 


/ 


assistant  yeiiertl   inaehiiie   sju^p    f. .rtiiian   and   tiiiallv    general    i 


I'lHRrARV,    1016  ■     - 
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-juitnr  tot"  till-  r.iiMik^  Wnik-.  I  If  \\;i>  lr;iii<liTrc'l  to  Wu 
^.ltk  ill  l''!'?  .itnl  ni;i(lr  ;i  •~;ilc^in;ui  ol  the  Allatitic  |- i|itiiinioiil 
(  (itnii.tiiv.  .1  >iil'^t<li.ii  V  III  tin  \tturii.m  I  .m  oiiiiitixc  (  (Ptini.iin. 
He  l;it<i"  lut.unc  iii.iii.ttit  i ,  l.iil  m  l*"<liMi;ir\ .  I'*(l7.  u.i^  tran-<l\iK-<l 
|.<  tlir  -alt  ~  (|i  iiaittiitiil  ■■t  tin  \iiu  rii  an  ,  I  <  k  «  miotivv  C'ompaiiv 
,1-  a--i>latil  iiiaiiaL;ti  <il  -ale-  a-  .il">\<-  tnit(<l.  \--  \  ii  t -]n  < -iili  iil 
ill  ihai'^i-  I'l  -.il<^  III  llif  I  itiia  I  I  n  oiiidip,  1  (  . 'UK  ii  aiKiii.  \!i. 
|ii\(.>n   will   li.ivv   lit.'..i.'.t'ju.ii l(. r-  al    3M  1  IihitIi   -iixit,  Xiw    ^  mk 

'jlu-  lt<>in>iii\  I^<\i«<-  (  ofjtoi  a(i«'ii.  New  ^  ink.  Iia-  ■ipiiicil 
.1  \\(-liiii  I'lliti  at  iiiinii  l(i.^4.  Mr*  iirtnitk  !>niMiiiu.  iitxlit  lln- 
iiiaii.ipMii*  III    "(     juMpli     Sitikki.       Mr.    SiiikKr    lia-    Itch    in    tlic 

'. -•..■.'•';  scrxirc  i>t  tin  j-'r.itikliti 
lvail\\a\  .^itpiilv  <  mil- 
]<.\\\\  \i>v  luarK  t\\vl\» 
xtar-  lie  v\a-  l.iwii  at 
Si  laiiliMi.    I  'a..    I  >(  «  ciiilx  I 

1    I.      1>71.  II.       I.l-,IM      III- 

nil  1  ii.inii  al      I  ai  rt  i       v\  itii 
tin       I  lu  k-iill     I    I  >«  I  MllntU  I- 

Work-.  .s.  laiitoii.  I'a.. 
Willi  wliuli  iiiiiniaii\  ill 
nin.iiiu'l  till  re  \rai- 
I  li  lati  1  v\  a-  111  till  (111- 
lili'>  III  llu'  .\iu  N  iitk. 
.'^ii-<|iiiliatiiia  \  \\  i-l- 
«iii  lor  two  \tar-  and 
loi  a  .-itrrctfliii;:  Iwo 
\i  ais  ill  ;ilj:tf  of 'lilt 
I  •<  1.1  u  an-.  I  .ackaw  .iiiii.i 
i\  W  r-lrni.  I  If  ln'ianic 
a--iii  iatnl  w  i  I  li  I  |i  r 
l-raiikliii  k'.iiK\a\  .Sii|»- 
.,  ••        J.    Sinkler  V.:/    ■''■"■.  1»1>    <•'.    on     |,ilv     1.    1<»()| 

I  II  'nil--,  wliii  ha-  i<((ntl\  In  en  cln  i^<|  -ciiiiaiv  ami 
'"■i-iiiii  oi  iIm-  Lima  I  .m  oinotiv  r  <  (>t|ioiation.  wa-  lioni  lan- 
ii.n\.   i'MJ.  until   miiitlx.  '.^iiuial  |innlia-in-  amtii   oi    ilu-  <ir,iti<l 

'I "nink.  .Mr.  <  nif--  \\,(- 
li  o  r  II  n  <■  a  i  1\alti!.;li. 
t  N.  .(};,  on  |-\|pniai"\  .-. 
IS7>!.  I  If  Ixuaii  lailwav 
VM'tk  a-  a  Iflf-rapli 
( 1)11  rail  11  111  l."''.-.  « 111  I  In 
Sf  al'i  i.ii  il  \  II  I  I  n  I 
llotli  .\l.i\.  P'lMI.  I,, 
l-'flnnais.     I'MU.     In      ua- 

(  III  k       to       tllc        \  ICC    )ll  »  >,!- 

'lint     ami     i^ciicral     titan- 

.cjcf     ol      till       .^calioat'il 

Ail        l.itu-.       ainl        t  loin 

l-cl.ruar\.       I'iOl.       to 

Marcli    111     tllc     lollowin',^ 

\car     wa-     clerk     to     the 

\  icc-|irc-ii|ciil     ami     ucn 

I  ral    inanaL:cr    ol    the     \t- 

latila.   I'lirmiimham  v\.   .At  - 

,.     latitic.         lie       wa-       ap- 

rjioinied   assi-tani    'Ufiu-ial 

ptirclia-iiii;    aycnt    of   tlic 

National       Railroail       ot 

'>l<M«o    in     .Match,     l«)(l_'.    ami     in     l'»(l.;    wa-    nia.le    al-o    a-i-lant 

-•nctai>    ami   a--i-i.(ni    liia-iirct    ol    tlial    roin)»;my.      l-foin    Scii- 

'""''>r.     l"'<l.-.    to    Sepiemlifr.     I'MO.    he    ua>    -encial     pnrclia-in- 

•'Villi    nl     till-     .\.,ti,„,,,l     U;,ilroa<l    ol'     .Mexico,    ami    il-     -iicce— or. 

""    National  Kailuax-  ol'   Mexico.      Mi.  (  nu—   went  to  the  <  .rami 

'  nink  a-  as-i-tant  {.leiu-ral  i.tircha-iiiL;  a.i.;fiit  in   1<>1().  .-.ml   in    lan- 

•-"it  a>  alio\,-  iioteil.      In  aildition   to  hfin-   -ecretaiv    ami   trea-- 

".^-    1  '1_.    wa-   iiionioted    to   the   po-ition   of   Letieial   pnicliasiiiv 

"■'■   *"    the    I. una    l.iiconioli\e    ( 'oT]ioration.    .Mr.    ( .ue--    will    also 

'    '"   ihar-e   of    ].urclia-i-.      Hi-    hfa.l.|iiartf r-    will    l.f    at    Lima. 

'  Miui. 


J.    H.    Gues! 


J.    E.    Tesseyman  ;. 


.1.  !•"..  TfS^sv.Mnaii,  who  ifniitlv  a>>»iinifd  tlu  dntii  -  ot  iifitft.d 
nianaufi  of  the  ^onn!^-town  .*^tcf.?  <tat  i'onipaiix.  MU«c<sor  of 
the     ^  <iiin:;-tow  n    <"ai     iK     .M  anil  fai'tiif  inj.:    '  <>..    a-    noted     in    lli«' 

Jannary    ininiher    oi     tlir 
':' iY^f/ifsrtiv,  V/^.7»^#»^^. .//   /  ii 
ifithvr.      w-H-        f<ir«nfil_\ 
\  ic« -ptf-iditit     and     yeii- 
er.d   in.in.4:;fi    ol    (In    K'al- 
-ton   .">tf<l  <  ar  <  otnp.niv 
Mr         I  e--f  \  man       tt  a  s    " 
liofii     in     I  >a\  ton.    <  Mti«> 
\  111  1         Iea\  !ii;_        Il  i  u  II 
-ihool      in      IS'U.    hi      f>»-     ■' 
tern  I     llle    StTVUVv  «ii    tllc 

l'.,iini\      A"       .Sinttli      <'ai 

<  omp.niv.  and  vxoikid 
in  ilif  inacliint  .  •■Ii«»|» 
.niil  <lraftmi: "  •'.•.«k'-|»»rt-  ■ 
nunt-  "I  that  or^jani/a- 
tton  nniil  I'AKt.  He  then 
wein  to  the  |'rr^-c(l 
>>lffl  <  .11  <  oinp.ai}.  and  ■ 
-ervtd  until  I'MITi  it*  lita'l 
ol  tile  ordtr  departnieiit. 
mmral     -ton  ke  tpir    ami 

.  ^jrad  ot  tin-  «o>t  Imrtaii. 
ie-peiiuel\  In  that  \ear  liv  entired  the  eniiilo\  i,\  die  K'alston 
Steel  <  .n  (  otnp.iiiv  .1-  "itii  ral  -nperintf ndeiit.  \ftir  three  \ear- 
111  that  po-iiion  111  w.i-  111. nil  '.^enfral  inaiiayei,  .nid  later  \ii\ 
pie-i<leni  .nid  '-jini  r.il  ni.iiiauei.  which  po-ittoti  he  held  until 
March.    I'ML  ..     ■■  -.  .••-.•• 

John  A.  Mill.  pie-i<liiit  oj  the  lldl  I 'iiMi-liinL:  <  oin|iaH\ .  '\}t  <\ 
-nddeiilv  ol  heart  lailnu  on  l.nni.irv  _'-|  while  in  .mi  antonjotnle 
ou  ill-  \\a\  Irmn  hi-  Iioiih  in  l-.t-l  <)raiiui.  .\  I.  to  In-  plan  m 
"■  '     V        ■      ■  '   •'  i<n-iiie--     in      \ew      ^  oik 

<  il\.  Ml.  Mill  wa-  onl> 
."'/  \i.M-  ol  a.ci':  Jw  wa-- 
I'oiii  l'eliiuar\  2ii.  IS.Vn, 
al  Sandyati-.  luar  lUii- 
imi;.:.ton.  \  t  Mi-  parenl- 
nioxeil  to  central  \\  i-- 
con-ni  and  -etlled  at 
Ma/.oniaiiif  w  lu-n  In  w.i- 
-lifl  a  lto\  I  le  tti  ei\<  d 
««nl\  a  .  i'lOiiilr.v  •mIiooI 
edncalion.  and  at  H 
\f.ii-  ol  avf  went  lo 
woik  111  .t  (.oiinliv  (irnil- 
inu  oliiiv,  ol  wliicli  lu 
hecanie  foieriiaii  three 
\e,ir-  laUr.  Me  wa-  al-o 
half  owner  of  a  matliine 
-ho|i.  \,  _'('  he  -]ient 
.ihoiil  .1  \eat  jiro-pecliiiu 
.iiid  ion::hin;j  it  in  the 
lead  di-trict.  Me  ihfii 
Inc. line  a  t'lretnan  mi   tlu 

tteinir  \  Kio  '  iramle  and  afui  a  \'ear  wa-  niailf  an  eiiLiim  r. 
In  hi-  -)iare  inmneiit-  lie  took  tin  opiMirtnnitx  of  >tiid>inL;  rail- 
wax  work  and  nuchanic-  and  oi  ca-ioiiall> .  U-^inniiil;  in  ISS.^, 
I  oiurilnited  ailicle-  to  ilu  r.iilw.ix  ini;iiu-»riii!L;  dfjtarlnient  oi 
the  .Anurican  Machini-t  In  L'nN/  tin  piilili-lier-  of  that  pajiei, 
de-iriii;;  to  hroadeii  out  into  a  iiiw  field,  -tatted  the  Locomotive 
l'm;iiuiT.  Mr.  Mill  wa-  iiuited  to  New  ^  ork  to  ln-ci»iiiv  it- 
editor.  Inn  .ifler  three  ami  a  half  year-  in  that  )>o-iiimi  lie,  in 
conipaiix  with  Ani.;n-  Sinclair,  lionyht  the  paper  ami  lenanu-d  il 
Loconiotix  f   l-.n.i.;inff  rill;.;. 

The  new  pai>er  wa.-  a  -ncce--  Iroin  the  -lari  and  two  iiolahk- 
-erie-  of  -torie-  that  appeared  in  ii  and  attrarted  ureal  attention 
wire  "lini  .Skievir-  <  Hijeci  Lf--ons"  and  Storie-  of  the  Kail- 
ro.id."   hotli   ol    whicli    were   .ilterwanN   reprinted   in    hook    fotiii 


John   A.   Hilt 
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^^r.  Hill  at  this  time  also  published  "Progressive  Examinations 
for  Locomotive  Engineers."  later  adopted  by  the  Master  Me- 
chanics' Association  as  a  standard  form  of  examination. 

Tn  1896  the  publishers  of  Locomotive  Engineering,  desiring 
to  try  their  hand  at  a  broader  field  than  their  paper  would  per- 
mit, acquired  the  American  Machinist.  A  year  later  Mr.  Hill 
sold  his  interest  in  Locomotive  Engineering  to  his  partner,  Mr. 
Sinclair,  and  became  the  sole  owner  of  the  American  Machinist 
itself.  In  1902  he  further  extended  his  activities  and  pur- 
chased Power,  which  at  that  time  was  a  monthly  journal  de- 
voted only  to  the  field  of  power  transmission.  The  paper  was 
at  once  changed  to  its  present  form  and  in  1908  it  became  a 
v\«'ekly.  In  1905  the  Engineering  and  Mining  Journal  was  ac- 
ijuired,  and  in  1911  Coal  Age  was  established  to  cover  a  field 
which  was  too  large  to  be  reached  successfully  by  the  Engineer- 
ing and  Mining  Journal  alone.  The  Engineering  News,  the  fifth 
paper  now  owned  by  the  Hill  Publishing  Company,  was  acquired 
in  1912.  In  the  meantime,  in  1900,  a  British  company  was  formed 
to  publish  a  European  edition  of  the  American  Machinist.  The 
continued  growth  of  that  paper  also  led  its  publishers  to  estab- 
lish in  1909  the  Deutschcr  Hill  Verlag,  A.  G.,  which  publishes 
.Maschinenbau,  a  German  edition  of  the  paper. 

One  of  the  achievements  of  which  Mr.  Hill  was  proudest, 
however,  was  the  building  at  Tenth  avenue  and  Thirty-sixth 
street,  New  York,  which  was  completed  in  the  latter  part  of  1914 
and  now  houses  the  offices  and  printing  plant  of  the  five  Hill 
jniblications. 

Mr.  Hill  was  recognized  by  all  as  one  of  the  leaders  and  big 
men  of  the  technical  publishing  field.  It  was  owing  to  his  initia- 
tive that  many  of  the  things  that  now  give  the  technical  papers 
their  present  standing  were  brought  about.  He  was  by  nature 
modest,  but  he  had  the  winning  qualities  of  being  genial,  fond 
of  good  companionship,  a  man  of  force  and  character.  The 
present  high  standing  of  the  Hill  Publishing  Company,  which  he 
founded,  is  the  best  evidence  of  his  creative  and  organizing 
ability. 

Oliver  C.  Gayley,  vice-president  of  the  Pressed  .Steel  Car 
Company,  died  at  his  home  in  New  York  City,  Sunday,  Jan- 
uary  9,     Mr.  Gayley    had    been    associated    with    the   company 

since      December,      1902, 
and      its      vice-president 
since  January,  1910.    He 
was   born   in   West   Not- 
tingham,    Cecil     County, 
Md..   April   9,    1860.      In 
1S80   be   entered    the   en- 
gineering department   of 
the      Pennsylvania      rail- 
road, and  remained  with 
that      road      for     eight 
years.      In    1888    he    be- 
came one  of  the  division 
engineers    of    the    Phila- 
delphia   &    Reading,  but 
left   railway   service  two 
years    later    to    accept    a 
position  as  general  man- 
ager of  the  Kansas  City 
Car  &   Wheel   Company. 
Kansas    Cit>-,    Mo.     He 
later    became    general 
agent    of    the    Missouri 
Car  &  Foundry  Company  of  St.  Louis,  from  which  position  he 
resigned  in  April,  1893,  to  enter  the  service  of  the  Safety  Car 
Heating  &  Lighting  Company,  New  York.     In   December,   1902, 
he  became  associated  with  the  Pressed  Steel  Car  Company  as 
manager   of   sales,   eastern   district.     In   October,    1904,   he   was 
elected  second  vice-president,  and  in  January,  1910,  became  vice- 
president.     Mr.   Gayley  was  also  vice-president   and   aViirector 
of  the  Western  Steel  Car  &  Foundry  Company,  and  a  director 
of  the  Safety  Car  Heating  &  Lighting  Company. 


O.    C.    Gayley 


Catalogues 

Car  Door  Fasteners. — Circular  No.  54,  recently  issued  by  the 
National  Malleable  Castings  Company,  Cleveland,  Ohio,  describes 
and  illustrates  the  company's  line  of  National  safety  car  door 
fasteners,  handles,  stops  and  fittings. 

Horizontal  Gas  Engines. — The  National  Transit  Company, 
Oil  City,  Pa.,  has  issued  Bulletin  No.  403,  describing  its  horizontal 
gas  engines  ranging  from  30  to  80  h.  p.  The  book  is  illustrated 
with  photographs  and  drawings  of  the  various  parts. 

Freight  Cars. — The  Ralston  Steel  Car  Company,  Columbus, 
Ohio,  has  recently  issued  a  loose-leaf  binder  containing  copies 
of  bulletins  showing  cars  which  this  company  has  built  for 
various  railroads  and  other  owners  of  freight  cars.  Each  bul- 
letin illustrates  one  or  more  cars  and  gives  a  very  brief  descrip- 
tion and  general  information  relative  to  each.  The  illustrations 
are  extremely  clear,  and  the  binder  and  its  contents  very  attrac- 
tively gotten  up. 

Water  Tube  Boilers.— The  A.  D.  Granger  Company,  New 
York,  has  just  published  Bulletin  No.  2,  sixth  edition,  describ- 
ing its  Oswego  internally  fired  water-tube  boiler.  The  bulletin, 
which  is  well  illustrated,  describes  the  latest  improved  features 
of  this  self-contained  internally  fired  water-tube  boiler.  Di- 
mensions, ratings  and  other  data  are  given  for  both  high- 
pressure  and  low-pressure  boilers,  and  pictures  of  the  detailed 
parts  of  the  Vulcan  shaking  grates  are  shown. 

Fireproof  Floors  and  Bearing  Partitions  or  Pressed  Steel 
Construction. — This  pamphlet  issued  by  the  Trussed  Concrete 
Steel  Company,  Youngstown,  Ohio,  illustrates  the  use  of  a  form 
of  fire-resisting  construction  involving  the  use  of  Kahn  pressed 
steel  I-beams  and  H-studs.  Fifteen  standard  sections  are  pro- 
vided, of  depths  varying  from  3  to  12  in.  and  having  an  appear- 
ance somewhat  similar  to  the  standard  rolled  I-beam.  They 
are  made  of  two  pressed  steel  troughs  riveted  together  back  to 
back,  the  edges  of  the  bases  being  turned  in  to  a  depth  of  Yz  in. 
The  pamphlet  illustrates  the  wide  flexibility  with  which  this 
form  of  structural  material  may  be  applied.  In  general,  it  is 
intended  to  cover  the  studs  and  beams  on  each  side  with  a  metal 
lath  or  mesh  such  as  Hy-Rib,  to  facilitate  the  application  of 
concrete  surfaces. 

Inspection  and  Tests. — The  engineering  firm  of  Robert  W 
Hunt  &  Co.,   Chicago,  has  recently  issued  a  booklet   explaining 
the  work  of  the  engineering  division  of  that  company's  bureau 
of  inspection,  tests  and  consultation.     The  book  goes  into  spme 
detail  concerning  the  aims  of  the  organization  and  the  dutie-^ 
of  its  various  departmental  subdivisions.     The  company  is  pre 
pared    to    make    examinations    and    reports    on    public    utilities 
power  plants,  industrial  plants,  etc.     It  may  also  be  called  upoi 
for   consultation   and  designing  with   reference  to  power  plan' 
design,  industrial  plants  and  railway  equipment.     Its  construe 
tion   and   testing  department,   in   addition,   is   in   a  position  t' 
supervise  the  construction  of  power  and  other  plants  and  t' 
supervise  also  tests  of   electrical    and   mechanical   apparatus   a 
the  manufacturer's  works  or  at  the  plant  after  installation. 

Chain  Drives. — Publication  No.  14,  recently  issued  by  the 
Morse  Chain  Company,  Ithaca,  N.  Y.,  bears  the  appropriat' 
title :  "A  Chain  of  Evidence."  The  booklet  deals  in  particn 
lar  with  large  power  drives.  It  explains  the  advantages  o 
silent  chain  drives  and  touches  upon  the  superiority  of  Mors* 
silent  chain,  mentioning  among  other  things  the  economies  se- 
cured through  the  use  of  the  Morse  rocker-joint  which  differ- 
entiates Morse  chain  from  that  of  other  makes.  The  catalogre 
contains  a  number  of  interesting  illustrations,  including  views 
of  the  largest  chain  drive  in  the  world,  a  5,000-hp.  Morse 
drive  in  the  Ox  Bow  Hydro- Electric  Plant,  Snake  river,  Cof- 
perfield.  Ore.,  and  of  the  chain  drive  installation  on  the  300- 
hp.  McKeen  gasolene  switching  locomotive  built  for  the  Motley 
County  Railway. 
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Passenger  ^^  P^S^  57  of  the  February  number 

_      „       .     .  we  announced   that  we   would   give   a 

prize  of  $35  for  the  best  article  and  a 
Competition  second  prize  of  $25  for  the  next  best 

article  on  passenger  car  terminal  methods  or  organization. 
The  article  is  to  be  judged  from  a  practical  standpoint.  Any 
Other  articles  that  are  accepted  for  publication  will  be  paid  for 
at  our  regular  rates.  The  passenger  car  terminal  forms  a 
most  important  link  in  the  chain  of  facilities  for  the  safe 
of)eration  of  passenger  trains  and  caring  for  the  comfort  and 
convenience  of  the  traveling  public.  There  has  been  very 
httle  written  on  this  subject,  and  we  believe  that  a  great  deal 
can  be  brought  out  which  will  be  of  distinct  benefit  to  car  de- 
partment officers  and  men  throughout  the  country.  It  is  not 
necessary  for  those  taking  part  in  the  competition  to  discuss 
the  subject  as  a  whole,  or  to  consider  any  particular  phase  of 
it.  Anyone  whose  experience  has  been  mainly  along  one  spe- 
cial line  is  quite  as  likely  to  win  the  prize  by  dealing  with  that 
particular  phase  of  the  subject  in  a  broad  way  as  one  who 
may  endeavor  to  cover  the  entire  terminal  yard  question.  In 
order  to  qualify,  the  articles  must  be  in  our  offices  in  the 
Woolworth  Building,  New  York,  on  or  before  April  1,  1916. 


and  that  a  substantial  saving  in  fuel  can  l)e  made.  It  has 
been  reported  that  over  30  per  cent  of  the  fuel  consumed  bv 
road  locomotives  is  burned  at  the  terminals.  What  better 
argument  can  be  advanced  for  cutting  out  one  of  these  terminal 
delays  for  any  through  locomotive  run?  Tests  on  the  Lehigh 
\'alley  showed  that  by  running  a  passeiiger  train  through 
from  New  York  to  Buffalo  with  one  engine  a  saving  of  prac- 
tically 50  per  cent  in  the  coal  consumed  by  the  engine  was 
made.  The  Great  Northern  runs  some  of  its  engines  over  400 
miles  without  change.  Other  roads  have  also  increased  the 
length  of  their  engine  districts,  and  found  it  profitable  from  a 
fuel  standpoint. 

In  some  cases  operating  difficulties  have  arisen  to  the  extent 
that  this  practice  has  been  regarded  as  inexpedient.  When 
this  is  the  case,  however,  a  very  careful  analysis  should  be 
made,  for  perhaps  a  change  could  l)e  made  in  the  operating 
conditions  which  would  cost  less  than  the  amount  saved  in 
fuel  by  running  the  engine  over  two  divisions. 


Horizontal  One  of  the   first  criticisms  that   was 

Sheathing  on  brought     forth     in    arguments    against 

the    outside    steel    frame,    horizontally 
Box  Cars  sheathed  box  car  was  that  it  would  be 

impossible  to  prevent  water  from  entering  the  car  through  the 
joints  of  the  horizontal  sheathing.  The  promoters  and 
others  who  favored  this  type  of  car  have  always  held  that 
this  criticism  is  without  foundation  and  that  no  such  leakage 
occurs.  This  type  of  car  has  been  built  in  such  large  num- 
l)ers  during  the  past  few  years  that  it  has  Ijeen  generally  sup- 
posed that  the  charge  of  leakage  in  this  way  has  been  amply 
disproved.  It  was  therefore  surprising  to  learn  recently  of 
well  authenticated  cases  of  leakage  through  the  tongue-and- 
grooved  joints  of  horizontally  sheathed  box  cars  to  an  extent 
sufficient  to  cause  extensive  damage  to  flour  and  similar  ship- 
ments. Moreover  it  was  found  that  it  was  not  necessary  that 
the  water  be  driven  against  the  side  of  the  car  with  any  force, 
the  action  of  water  running  down  the  side  of  the  car  as  in  a 
gentle  rain  being  sufficient,  as  the  water  passes  through  the 
joint  apparently  by  some  sort  of  capillary  action.  If  this 
condition  is  general  it  is  likely  to  seriously  affect  the  future 
building  of  this  type  of  car,  and  it  would  be  interesting  to 
know  what  the  general  experience  has  been  of  those  roads 
operating  cars  of  this  type. 


Increasing   the 

Length   of 

Locomotive   Runs 


A  means  for  decreasing  the  total  fuel 
consumption  of  road  locomotives  that 
has  not  been  given  the  consideration  it 
deserves  by  the  railroads  of  this  country 
IS  the  practice  of  running  the  same  locomotive  over  two  suc- 
cessive divisions.  Reports  that  have  sometimes  been  printed 
regarding  this  practice  show  that  it  is  thoroughly  practical 


What  is  Special  steels  will  undoubtedly  be  used 

u  .  in  large  quantities  for  locomotive  parts 

within  a  comparatively  short  time;   in 
Steel.  f^(,^   heat-treated  steel  and  some  alloy 

steels  are  being  more  generally  used  all  the  time.  Unfortun- 
ately a  great  many  railway  blacksmiths  have  not  been  trained 
in  the  methods  of  handling  such  steels  and  they  will  require 
a  considerable  amount  of  education  along  these  lines.  With 
a  view  to  bringing  out  the  best  practice  in  dealing  with  heat- 
treated  steel,  we  will  give  a  first  prize  of  $35  and  a  second 
})rize  of  $25  for  the  two  best  articles,  judged  from  a  prac- 
tical standpoint,  on  "What  heat-treated  steel  is  and  how  it 
siiould  be  handled."  The  articles  must  l)e  received  in  our 
offices  in  the  Woolworth  Building,  New  York,  on  or  Ijefore 
May  1,  1916.  F'or  any  articles  which  do  not  receive  a  prize 
but  are  deemed  worth)-  of  puljlication,  we  will  pay  our  regular 
space  rates.  It  is  desired  to  bring  out  in  this  competition  facts 
concerning  heat-treated  steel  and  its  use  which  will  be  of 
direct  value  and  assistance  to  smith  shop  foremen  in  their 
work.  While  a  certain  a^tnount  of  theoretical  discussion  max 
be  necessary,  it  should  be  confined  as  closely  as  possible  to 
such  essentials  as  directly  affect  practice.  This  is  an  oppor- 
tunity for  those  who  are  familiar  with  the  forging  and  heat- 
treating  of  this  material  to  greatly  assist  those  others  who 
have  as  yet  had  no  experience  with  heat-treated  steel  l>ut  who 
are  likely  to  have  at  any  time  and  therefore  should  lie  pre- 
pared for  it. 

The    Reinforcing        There     are     a     great     many     wooden 

of  freight  cars  l>eing  equipped  with  steel 

Underframe  reinforcements  of  one  kind  or  another 

in  the  underframing.      Some  of  these 

reinforcing  structures  are  well  designed,  and  so  applied  that 

they  strengthen  the  old  underframe  and  adequatelv  protect 

the  car  from  severe  shocks;  but  there  are  some  of  them  that 

are  not  reinforcements,  but  trouble  makers.     There  is  no  use 

in  applying  to  a  wooden  car  two  light  steel  sills  inadequately 
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R\II,\V.\N     MI  ("II  \N'ir\L  KXr.TXKKR 


\^OT..  90.  No.  2 


Mr.    llill   .tf    tlii^   tinn-  .il-o   pitMi-Iutl    ■■I'ri"-:riN-i\  c    |- x.miin.iti.iiis 
■for    LocotiT'tixc    l-'.iiLiimcr^."    I;itiT    ;iil(>iitt«l    Ii\     ti:c    M:i^tri     Mr-' . 
.i'hahio';  AfisociatiMi)  a-  a  >.laii<lanl  torin  nl   «\ainiiiati<>n.  , .  -       .  "' 

In    1S*T»   tlu'    pnl'lislicrs    of    l.ocoTii.'tiM-    |-.iiuiin.triin;.    fk-Niritiu 
t«»  try  tluir  liaiul  at  n  Itroadtr  IkM  than  tlu'ir  paptT  ukmM  ikt- 
mit.  ar<njinil   tlu'    .Nnuriian    Mailiitii.st.      .\    >rar   latrr    Mi.    Mill 
■solVl.his  iiitiTi'^t    in   I.oi  omi'tivr    Kiii;iiH't'rinL:    in   lii-   i>aitiur,    .Mr. 
SinrltnT.  ami  I>traim'  tlic   soK-  <>\vmr  ol'   llu    Ann  riraii    Marliini-I 
.  if^«-ff.       Til     !*»(•_'    Ik-    fiirllur    cxtcniN*!    lii>    aflixitii'^    ami    jini 
VUaM'l    f..u<r.    wliicli    at    that    timr    wa^    a    moiitlily    j.'iinial    <1<  A 
ii»t<  cl    .iiilv   to   tin-    tuld   <>t"    powvr   traii-mi^'«i"ii.      Tin-   iiaptr    wa^ 
at  ■•»n*^-   tlianuril   to    it'^   pn^-iiit    lOrni    ami    in    1''<>S   it    lurainr   a 
wrrkh.      In    l'H>.^    llu     l-.nuinnrinL;    and    Minin.;    I^.nrnal    was   at 
<|inrf<l.   ami    in    l'*ll    < 'oal    .\uf    ua-    (^talili^Iud    to    to\(i    a    tiiM 
\\liurll--\\y>' tr»o.1arBc;to.  IH'  rrailiiil  -mi  r^^inllx    !>>    tiir   l-.n-inm- 
Hi'i;' ami  Minitiii  .lournal  alonr.     Tlif  Kn-^iniirin'.:  Xtu-.  tin    IimIi 
p.iiu-r  m>\\   o\\m<l  !>>    tlu-   Mill   rnMi^liin-.^  (dnipaiu.  \\a-  a((|nir»<l 
in  1'>1_'.     In  tin- mrantinu-.  in  I'KM),  a  I'riti'^Ii  roinpanx    was  lorninl 
•.]fi>  pnl'Itsli' a  ^nropian  tMlition   i.|    tin,'   .Xnn-riian    Ma*liinist.     'I'lic 
:.»yi>nti«nii'<l   .uiouili    of  i!i;il    iiajur  aI>o   K  il    it-  i>nl>lis!iir>   to   rst.ii. 
It-li    in    !"<)•'   tlu-    h.nt-ilur    Mill    \  i-rla'^.    \.    '  ■..    \\Iii<li    lUiMi-lif- 
\la>cIiiiu-iiNaii,  a  '  urnian  idition  ot"  the  paper. 
'  ■' OiU''  of   tlio   tH'Iiifvenu'nts    ot"    uhirh    Mr.    Mill    wa-    |.r>.n(lr-i. 
Iin.wcver.    was    tin-   hnihlinu    at     Tvinli    a\tiuH-    atul     Thirtv   <i\tli 
.Mrvrt.  Nt'w   N  ork.  which  wa-  lotniilrtcd  in  tho  laitn  i.art  ol    I'M  I 
aiul  tyl>\v   lu>n<<-   the.  pl:l'iccs   ami    i-rintin;;  plant  of    tin-   ti\.     Mill 
|inl>lifatioti-i. 

Mr.    Mill   was  rccoi:ni/e<l  hy   all   a-  one  ol"   the  lea<lir«   ami   hiu 

^iiu'ii  ol  the  teehnieal  ixihlishitii;  tuhl.     It  wa-  owinu  to  hi-  iiiitia- 

ti\e  that  tnany  ol"  the  thinus  that  mn\    yive  the  teehnieal   paper- 

their   pre-ent    -tatulin--:    were  hnujuht    ahont.      Me    \va>   h\    natnrt/ 

motle-t.  htit  he  ha«l  the  wiiiiiiti:4  (|tialitie>  of   heitm  ueiiial.   foml 

tit    jiotul   eompanion>liip,    a    man    ol     force    and    iharacter.      The 

pre-cnt  hi'^h  standing  of  the  Hill  riihlishinir  Cotripany,  which  he 

foutideil,    i-    the   he'^t    evidence   of    bi>   creative   and    nr,i:anizin>r 

■^abtfi^.^.:^  -'■     -"     ■^'•■'=-\'- ,  '-'':■'" 

-■.    •  )Ii\,  r    t';    *iiy1ey,    vice-president    of    the    I'resse<l     Sfrel    tar 

tonipany.   died   at   lri>   home   in    New    York    ("it.\.    Snmla\.    lan- 

Iiarx'    •',      Mf"     '  iavloy     ha<I     heeii     a-sociated     with     the    (<iiniiaii\ 

■  .-.'     ■ '■        •  since       I  )i'cemlicr.       I"'liJ. 

.tiul  II  -  \  il  i-)>rt  siiltii! 
since  Iannar\.  1"1((.  Mi 
w  is  horn  in  West  Xot- 
tniL^hatn,  <  ceil  ( "oinit\ , 
\1.1.  \pnl  '».  ISdtl,  II, 
ISMl  !:,  (iiicieil  the  eii- 
::tnei  rim.;  <le]i;irtinent  of 
tile  i'etnis\  1\  .iiii;i  rail 
To, id.  .iml  rcinaint  il  u  i;li 
lliat  r>  .ad  for  ti'.^hl 
ve;ir-  III  ISSS  he  I,e- 
1  .line  <  ilie  ol  the  di\  isjon 
engineers  <if  the  I'hil.i 
delphia  \-  Kiadiic.:.  hiit 
lett  railwav  ser\i»i-  two 
\ears  hitel  to  ;ii(  e)it  :i 
positi,.|i  :iv  litiur.il  man- 
ager ol  tilt  l\,in-,is  (  it  \ 
<  ar  &•  \\  heel  (  oinjiaiu . 
Kansa<  ("it\.  Mo.  Me 
later    Let  aine    '.^  e  n  e  r  a  1 

■"    .    ;.  a^ji'iil      ot      the      .Misx.iiii 

.rar '&'  Foundry   < ", ,ti,],,,ii_v,    ,,i    M.    I.oiiis.    from    which   j>o<iii,,ii    he 
.resi'^ned  in   April.   \X'>3.  to  enter  the  *;ervice  of   the   Safety    <ar 

■  Heatiiii:  iS:  l.iyhliiiji  Comiiany.  Xew  \(.rk.  In  hecetiil.er.  VH)2, 
lie,  became  asisociated  with  the  Pressed  Steel  Car  ( "ojnpan_\  as 
manaiier  «.f  salo^.  t-astern  district.  In  Octol-er.  1<'()4.  he  was 
elevted  second  vice-president,  and  in  January.  I"'l().  hecame  vice- 
presifU-nt.  Mr.  Gayley  was  also  vicc-presicUnt  and  a  director 
.of  the  Western  Steel  (."ar  \  Konmlry  Compati).  and  a  director 
of  the  Safety  Car  Heatin.;  vV  l.ijhtinu  t  \impaiu . 


Catalogues 


O.    C.    Gayley 


-  ('\K  1  )ooR  IVxsiiMRs. — Circular  Xo.  .^4.  recently  issued  by  the '^ 
Xation.il  Malleahle  Ca<tinps  Company,  Cleveland.  Ohio,  describes ■- 
.111(1  illustrates  the  coiiifiany's  line  of  Xational  safety  car  door-1 
fasteners,  handles,  stops  and  UttiiiRs. 

lloRizoM.vr.   G.\s    Knuixi  s.— The    Xational   Transit    Company, 
Oil  City.  Pa.,  has  issued  I'nlletin  Xo.  403.  describing  its  horizontal 
gas  en.yines  ran.ging  from  30  to  <S0  h.  p.  The  book  is  illustrated, 
with  pbotograiibs  .iml   drawings  of  the  various  parts.   ,.•    v- ••    ■' 

l-"kiii,iii  ( "  \ks.  'I  lie  Ralston  Steel  Car  Company,  Colnmbus,- ■■ 
•  )liio.  h.is  recentl\  issiud  a  loost'-jeaf  hinder  containini;  co])ies 
ol  l.iilletiiis  slmuim:  tars  which  this  company  has  built  for-.. 
\arions  raitro.ids  .i\\i\  other  owners  of  freight  cars.  Kach  bnl-.;- 
Kiiii  illustraics  otu'  or  more  cats  and  gives  a  very  brief  descrip-  =: 
lion  and  Lieneral  in  loriualiou  relative  to  each.  The  iIlu<tration«..- 
are  e\troniel\  cleat,  and  the  binder  and  its  contents  very  attrac-'; 
ti\el\    gotten   11)1.  ," 

WMiK  Trill  Pioii.KRS.  The  .\.  1).  Craiigcr  Company,  New- 
X  ork.  has  just  published  Mulletin  No.  2,  sixth  edition,  describ-:.. 
iiiu:  its  ()sueL;o  internally  fired  watcF-tube  boiler.  The  bulletin,,; 
which  is  well  illustr.ited.  flescribes  the  latest  improved  features'^ 
of  this  silf-contaiued  internally  fired  water-tube  boiler.  Di  •■ 
tufiisious,  ratings  and  other  data  are  given  for  both  high-' 
pressure  and  low-pressure  boilers,  atul  pictures  of  the  detailed 
I>arts  of  the  \'nlcan  shakinu  grates  are  shown.         .  •:•  ......  ,   ..     ■•. 

KiRll'ROOF    Fl.(M)RS    AMI    I'.I.ARI.Nr,    PARTITIONS    OF    PrKSSKD    StEEL,': 

Construction'. — This  pamjihlet   issued  by  the  Trussed  Concrete 
."^teel  Compaiu .  ^  <iiim;sto\\ii.  ( )hio,  illnstr.ttis  the  nsf  of  a  form 
of  fire-resisting  idnstruction   ituoKin.:  the  use  of  Kahn  pressed  , 
steel    I-beams   ami    Il-studs.      Fifteen    standard   .sections   are  pron\; 
vided,  c>f  depths  \ar\iii.;   from  3  tf)  \1  in.  and  having  an  appear- 
ance   somewhat    similar    to    the    standard    rolled    I-beam.      They 
.ire  made  ot   two  pressed   sful   troughs  riveted  together  back  to.: 
back,  the  edges  of  the  bases  beinu  turned  in  to  a  depth  of  J/a  in.  .' 
The    pamphlet    illustrates    the    wide    llexibility    with    whiclf   thi 
form    of   structural    material    may    be    aiii)lied.      In    general,    it    i- 
iiiieiub'd  to  cov«r  the  studs  and  beams  on  each  side  with  a  tnetal 
l.itli    or    tiiesli    ^iicli    .1-    ll\-Kib.    to    f.icilitate    the    application    o 
concrete  surfaces.  .:.-  - .  :.  •  -.  •.•:'•. 

Ixsi'iciioN   ANii  Tksts.— The  engineering   firm  of  Robert   \N 
Mnnt    &   Co..    (  hicaiiio,   b.is    recently   issue<l    a   booklet    exi>Iainin. 
the  work  of  the  engineerim;  division  of  that  company's   liiireai 
of  iiis]»vction,  tests  and  lotistiltation.     The  book  goes  into  soni 
detail    coucerniiu:    the    aims    of    the    oruaiii/ation    ;ind    the    dutii 
f>f   lis   various   departnieiit.d    subdivisions.      The   comiiany   is   ]u"< 
pared    to    make    examinations    and    reports    on    public    utilitie- 
power  plants,  indtistri.d  plants,  etc      II   may  also  be  called  upo 
for    consultation    and    desii^nim;    with    nfereiue    to    power    jilat 
desi;^n,    itultistrial    plants   and    railway   equipment.      Its   constru' 
lion    .(lid    testing    department,    in    ;i<ldition.    is    in    a    position    1 
■-uptrvise    the    construction    of    pow»r    ami    other    plants    and    i 
siijuixise    also    tests    oi     ehttrical    ami    mechanical    apparatus    , 
the  manufacturer's   works  or  at   the  jilant  .after  installation. 

Cii\i\  I  iRtvKS.  Publication  Xo.  14.  recently  issued  by  tl 
Mis,  (  h.iin  Comjt.'itiy.  Ithaca,  X.  V'..  bears  the  ai>propria; 
title:  "  \  (bain  of  I.vidence.'  The  booklet  deals  in  parlic 
lar  with  large  power  drives.  It  explains  the  advantages  i 
silent  chain  drivts  atul  touches  upon  the  superiority  of  Mor- 
silent  chain,  imntionin.:;  among  f)ther  things  the  economies  s' 
cured  throu.uh  the  use  of  the  Morse  rocker-joint  which  ditfe 
entiates  Morse  chain  from  that  of  other  makes.  The  catalog' 
contains  a  number  of  interesting  illustrations,  including  viev 
of  the  largest  chain  drive  in  the  world,  a  S.OOO-hp.  Mor 
drive  in  the  Ox  Bow  Hydro-Electric  Plant.  Snake  river,  Co 
perfieM.  Ore.,  and  of  the  chain  drive  installation  on  the  30 
hp.  McKeeu  gasolene  switching  locomotive  built  for  the  Moth 
( "oiinty   Railway.  :'-."■•'.■    ■■,.  "■  ■■. 
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Passenijer    "'V-  ;'^-^   I»;>^«-"    -^^    <>f   the    February    nuililHT 
„      ,,,        .     ,  we   aniumiKed    that    we    would    ^ivc    a 

Car    lerminal  r  o  •  -   r       .1       1      ^       .1  1 

|)ri/i'  of  N>>  tor  the  hest  artu  le  and  a 

Competition    -      .  ,.^.,,„„i    ,,,-j^^.   ,,f   s;25    ,„r   ,i,^.    „^.^^    i,^.,j 

anule  on  passenger  car  terminal  methods  or  or^ani/ation. 
The  artiele  i>  to  he  judged  Irom  a  prat  tieal  -"tandpoint.  .\n\ 
dtiier  artiek'x  that  are  aitv|)ted  for  pulilnation  will  he  paid  for 
iT  (iiir  regular  rate-.  I  I'.e  pa^M'nuiT  ear  terminal  forms  a 
!n(;>t  important  link  in  thv  ehain  of  fa«.ilitie>  for  the  safe 
operation  of  ])a>senj^er  train>  antl  caring  for  the  comfort  and 
vonveniencc  of  the  travelinu  pui)lie.  There  has  heen  verv 
hllle  written  on  thi>  >ui>ie«  t.  an<l  Wf  lulievt.'  that  a  ureat  deal 
..in  \>v  hrou^ht  out  which  will  he  of  distinct  benefit  to  lar  de 
jiartnient  ofhcer>  and  men  throughout  the  (ountrx.  it  i^  not 
iu-tt'S>ary  t'or  those  taking  J'art  in  tlie  <  ()m|n.iiii(jn  to  dix  u>- 
ttk'  sultject  as  ;i  whole,  or  10  con-idrr  an\  particular  i)hase  of 
Anyone  whose  experience  has  liccn  mainl\  alon.u  one  spe- 
•  i.il  line  i>  (|uile  as  likelv  to  win  tin-  prize  by  dealini;  with  that 
jMrlicular  phase  of  the  -uliject  in  a  broad  way  a>  one  who 
in;iy  endeavor  to  cover  the  entire  terminal  \ard  <|uestion  In 
I  rder  to  <|ualify.  the  articles  mu>t  be  in  our  oft'n c-  in  the 
Woolworth   Iluihlin^.  \ew  \'ork.  (»n  or  before  April   1.   I'Mh.. 


Mori/.ontal 

Shcathin>{  on 

Box  Cars 


One-  of  the  fir>t  critici>m-  that  wa> 
.■i'brouuht  forth  in  arLrument>  against 
■'the-  outside  steel  frame,  hori/ontalh" 
-heatlu-d  box  car  was  that  it  would  be 
;iii|to~>il)lc'  to  prevc-nt  water  from  entcTinu  the  car  through  the 
joint-  of  the  horizontal  -heathinu.  I  he  promoter-  and 
other-  who  favored  thi-  t\pe  of  car  haw  aluax-  lu-ld  that 
thi>  critic  ism  is  without  foundation  and  that  no  -uc  h  leakaLie 
<iccur.-.  This  type  of  car  ha-  been  built  in  -uc  h  lari;e  num- 
bers durinu  the  pa>t  fc-w  year-  that  it  ha>  been  u'enerallx  -up 
[lii-ed  that  the  charire  of  leakage  in  thi-  \\a\  ha-  been  ample 
'ii-|iroved.  It  wa-  therefore  -urpri>in«i  to  learn  recentlx  of 
^^ellauthenticated  ca-e-  of  leakai,'e  through  the-  tonu'ue-an<!- 
•jrcHAc'd  joints  of  horizontally  -luathed  box  car-  tti  an  extent 
-uttic  icnt  to  cause  exten-ivc-  damage  to  tlour  and  -imilar  -hip- 
nient-.  Moreover  it  wa-  found  that  it  wa-  not  necc-.-arx  that 
du-  wali-r  be  driven  auain-t  the  -idc-  of  the  car  with  an\  fonc. 
die  action  of  water  ruiuiin^  down  the  -ide  of  tlu'  car  a-  in  a 
-'•lUle  rain  beint:  ^uftuieiU.  a-  the  water  pa--c--  throuLih  the 
joint  apparently  by  >ome  -ort  of  capillary  action.  If  thi- 
"•ndiiinn  i-  tzcneral  it  i-  likely  to  -eriou-ly  affect  the  future 
I'Uildint,'  of  this  t\  pe  of  car.  an<l  it  woidd  Ik'  intc-n--tinii  t<i 
t^now  what  the  ijeneral  experience  ha-  been  of  tho-e  roacU 
"[•eratinij  <ar<  of  thi<  type.      !-.  .;!.-r;? 


A   means   for  decrea-inL;   the  total    fuel, 

ton-innption    of    road    locomotives    that 

ha-  not  been  udvc-n  the  (on-ideration  it 

deserve-  by  the  railroad-  <if  this  country 

llie  prai  tice  of  runiunii  the  same  locomotive  over  two  suc- 

'  "^ive  divi-ioiii.     Ri'ports  that  have  somdime-  been  i)rinte(l 

'"'•yanliii^r  iiij,  practice  -how  that    it   i>  thomuiihl}    pradical 


IncreasinjJ   the    • 
l.enjith    of 
'  «»c«»motive   Runs 


ar;d  that  a  -ulotaiitfal  -iiviiii:  in  fuel  can  be  made.  It  ha< 
l<een  reported  that  over  Mi  \».r  cent  of  the  fuel  coii>unie<i  In- 
road locomotives  i>  burned  at  the  terminals.  What  better 
ars.jumeiU  can  be  advanced  fwr  cutting  out  one  of  these  tenninal 
delay-  for  .my  thrctui^h  locon\otive  run?  Te-ts  on  the  Lehiirh 
\  alley  -howed  that  by  runhini;  a  pa->eni;er  train  through 
from  New  Vork  to  Huffaht  with  one  enuine  a  >avin.i:  of  prac- 
tically 5(1  per  cent  in  the  ciKil  consumed  by  the  eniiine  \va- 
made.  The  Great  Northern  run>  some  of  it-  eUiiino  over  4n(i 
mile-  without  chaime.  (  >ther  road-  have  al>o  inc  reased  the 
length  of  their  engine  dt>trict>.  and  lound  it  prolltable  from  a 
fuel  -tandpoint.     ■  .  .  ■  j 

In  some  cases  <jj)eratinL:  cliftu  ulties  have  arisen  tcj  the  extent 
that  thi-  practice  ha-  been  reu'ank-d  as  inexpedient.  \\*hen 
thi-  i>  the  ca-e-.  however,  a  very  careful  anal\-is  shouhl  be 
made,  for  perhap-  a  change  could  i»e  made  in  the  opcratin.L' 
ctindition-  which  would  <  o-t  le—  than  the  amcaint  j>ave<l  in 
fuel  b\   runninir  tiie  ciiuoiie  over  two  di\i-i(»n-. 


•   What    is 
Heat-treated 
Steel ? 


S|K'iial  -teel>  will  undoiiUedly  U-  u>ed 
in  hirge  fiuantitie-  for  IcKomotive  part> 
within  a  com|»aratively  -hort  time;  in 
lact.  heat-treated  -teel  and  -ome  allov 
-tccl-  arc-  beinu'  more  generallx  u-c.-d  all  the  time-.  I'nfortun- 
au-ly  a  u'reat  man\  railwav  blac  k-mith-  have  not  been  trained 
in  the-  method-  of  handling  -uc  h  -te-els  and  they  will  recjuire 
a  con-iderabK-  amount  of  e-ducation  along  these  line.-.  With 
a  \  iew  to  bringing  out  the  bc-t  [iracticc  in  de-aling  with  heat- 
treated  -tccl.  we  will  give  a  Ur<\  pri/.e  of  .S.v^  and  ;i  second 
prize  of  :>2.>  for  the  two  bc-t  article-,  judged  from  a  |»rac- 
tical  standpoint,  on  'What  luat-tre.itc-d  -teel  i>  and  how  it 
-hould  i)c-  han<llc-d.""  Ilu-  article-  mu-t  U-  received  in  our 
ottue-  in  the-  \\(K}|worth  Huildiiig.  New  ^■ork.  on  or  before 
.\la\  1.  ]')]().  l-'or  any  artitlc-  which  do  not  r<-ceive-  u  |>rize 
bin  are  dcc-nied  worthy  of  pulilit  ati<in.  wc  will  |ia\  our  retrular 
-pace-  rate-.  It  i-  de-ired  to  bring  oin  in  thi-  competition  fact- 
concerning  heat-treated  steel  .ind  it-  u-c  which  will  U-  of 
direct  value  and  a--i.«itance  to  -mith  -hoj*  fore-nun  in  their 
wc^rk.  While  a  certain  amount  of  tlu-oretical  di.-cu>sion  nia\ 
l>e  ne-ce--ary.  it  >houId  be-  confuu-d  a-  c  htselv  as  po-sible  to 
-ut  h  e-.-entials  as  directlx  attc-t  t  practice-.  I  ins  i-  an  o]»por 
tunitx  lor  tho-c-  who  arc-  familiar  with  the  forging  and  heat 
treating  of  thi-  material  to  irreatly  a--i-t  tho-e  other-  xvho 
have  a-  xe-t  had  no  c-\|)e-ric-n(  e-  xvith  heat-treated  stevl  but  who 
are  likely  to  have  at  anx  time-  and  therc-l"<»rc-  -hould  be-  pn- 
pared  for  it.      ;; 


ihc    Keinforcinu         I  here     arc-     a     great     m.mx      x\.K.den 
•~        ,,,  Ircight   car-   U-ing  e-<|uip|K>l    with  stevl 

I  ndcrframcM 


reinforcc-meiu-  of  one  kind  or  anotlu-r 
in  the  underframing.  Sunn-  of  tlu-sc- 
rc-infon  ing  -tru*lure-  arc-  well  dc.-igne-d.  and  >o  apjdit-d  th.it 
they  strengthen  the  old  underfranie  and  adcjuatelx  protect 
the  car  from  severe  >!uMk-:  but  there-  are-  -ome-  of  tlu-m  that 
are  not  reinforcc-ment-.  but  trouble  maker-.  There-  i-  no  u>e- 
in  applx  iiig  to  a  wooden  ear  two  liglu  .sicvl.>>ll-  inadc-.|uatc-Ix 


in 
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attached  to  the  old  underframe.  Even  if  they  are  substantially 
connected  to  the  body  bolsters  it  has  been  found  that  instead 
of  adding  to  the  strength  of  the  wooden  center  sills  these 
light  steel  sills  will  buckle  and  spring  away  from  the  wood 
sills.  Again  when  these  light  steel  sills  are  used  they  are 
seldom  supported  properly  at  the  end  sill,  with  the  result 
that  in  a  very  short  time  they  begin  to  crack  or  bend  at  the 
body  bolster  and  the  outer  end  consequently  drops  so  that  the 
coupler  is  below  the  standard  pulling  height.  When  steel  sills 
of  this  nature  have  been  repaired  because  of  the  troubles  in- 
dicated above  the  work  is  much  more  difficult  and  expensive 
than  it  would  have  been  to  repair  the  original  wooden  under- 
frame.  Experience  has  shown  that  the  wooden  underframe 
would  have  been  almost,  if  not  quite  as  strong  without  this 
so-called  reinforcement.  If  our  old  freight  equipment  is  to 
be  made  suitable  for  operation  in  present-day  trains,  the  re- 
inforcing structure  for  the  underframe  must  be  more  reason- 
ably designed  and  l)etter  applied  than  in  a  large  number  of 
cars  that  have  been  rebuilt  in  the  past  few  years. 


such  a  way  that  there  seems  to  be  sufficient  flexibility  to  the 
organization  to  insure  the  most  efficient  carrying  out  of  both 
the  inspection  work  and  the  light  repair  work.  Mr.  Smith's 
reasoning  as  outlined  in  the  portion  of  the  article  dealing 
with  discipline  is  also  worthy  of  special  consideration,  one  of 
the  most  important  parts  of  this  being  the  reference  to  a  sys- 
tem of  organization  that  provides  each  man  with  a  day  off 
during  the  week  and  at  the  same  time  a  man  who  is  thor- 
oughly familiar  with  his  work  to  take  his  place.  One  of  the 
worst  features  of  many  enginehouse  organizations  is  that  if 
a  man  who  has  any  special  work  assigned  to  him  lays  off,  his 
work  either  has  to  l>e  left  undone  or  is  done  indifferently  till 
his  return.  The  practice  outlined  in  the  article  follows  the 
system  which  we  have  frequently  advocated  of  having  at  least 
two  men  who  are  capable  of  taking  charge  of  any  particular 
line  of  work. 


Organization 
and    Low 


Design  of  ^"  ^^^  designing  of  new  equipment  the 

--  mechanical  engineer  can  l)e  most  ably 

assisted  In'  the  men  who  are  to  repair 

Equipment  ^^^  maintain  it  after  it  has  been  built. 

On  the  Chicago,  Rock  Island  &  Pacific  definite  action  is 
taken  before  the  final  drawings  and  specifications  are  suIj- 
mitted  to  the  builders.  If  an  entirely  new  design  is  planned 
the  drawings  are  made  in  the  mechanical  engineer's  office  and 
sent  to  the  mechanical  superintendents  of  the  various  divi- 
sions who,  with  their  subordinates,  including  the  general  fore- 
men and  inspectors,  make  a  careful  study  of  the  design  and 
either  approve  or  recommend  changes  which  would  be  desir- 
able according  to  their  experience.  The  plans  are  then  re- 
turned with  the  criticisms  and  the  matter  considered  in  a 
staff  meeting  of  the  general  mechanical  officers.  In  the  case 
of  the  contemplated  purchase  of  cars  from  designs  that  have 
previously  been  used,  the  same  procedure  is  followed  and  in 
this  case  the  men,  having  actually  handled  the  equipment,  are 
in  a  position  to  state  definitely  just  what  changes  should  be 
made. 

At  the  general  meeting,  if  there  should  l)e  a  conflict  of 
opinion  the  disputed  points  are  thoroughly  discussed  and  a 
vote  taken  as  to  which  practice  shall  be  followed.  By  this 
means  it  is  possible  to  bring  theory  and  practice  together  with 
the  best  possible  results.  When  the  equipment  is  placed  in 
service  the  men  on  the  firing  line  are  extremely  interested  in 
its  performance.  They  feel  that  they  have  had  a  hand  in  its 
design.  They  are  constantly  watching  to  see  what  can  l)e 
improved  so  that  they  may  make  suggestions  the  next  time 
they  are  called  upon  to  pass  on  new  equipment.  They  are 
not  only  educating  themselves  but  giving  the  company  the 
benefit  of  their  experience.  It  is  a  plan  that  has  worked  out 
in  a  highly  satisfactory  manner  and  one  that  more  closely 
knits  the  relationship  of  the  repair  and  construction  forces. 


The  superintendent  of  motive  power  of 
a  road  that  has  been  especially  success- 
ful in  securing  low  unit  maintenance 
Maintenance  Costs     ^^^^^  ^^^  ^   small   number   of  engine 

failures  was  asked  one  day  for  the  secret  of  this  success.  He 
disclaimed  any  credit  for  the  good  performance,  passing  all 
of  it  on  to  his  subordinates,  stating  that  they  have  all  been 
with  him  on  the  road  long  enough  to  know  that  what  he  wants 
is  results.  They  are  given  a  free  hand  in  their  work  and  as 
much  "red  tape"  as  possible  is  eliminated.  If  they  need  more 
help  or  decide  to  discharge  some,  it  is  unnecessar>'  for  them  to 
consult  him.  They  are  expected  properly  to  maintain  the 
equipment  at  the  lowest  possible  cost  in  keeping  with  a  high 
degree  of  efficiency.  He  stated  further  that  he,  personally, 
has  so  little  work  to  do  that  he  is  almost  ashamed  to  draw 
his  salary! 

This  man  has  capitalized  his  personality  and  undoubtedly 
is  worth  more  money  than  he  is  getting.  He  won  the  con- 
fidence of  his  men  by  treating  them  fairly;  he  won  their 
respect  by  demanding  results.  He  gets  their  co-operation  by 
treating  them  as  human  beings,  giving  them  all  the  right  to 
their  own  opinions.  "Frequently,"  he  says,  "we  have  heated 
discussions  which  to  an  outsider  would  appear  as  rank  dis- 
ruption, but  we  get  all  the  arguments  from  which  the  final 
policy  is  determined.  I  would  discharge  a  man  who  would 
agree  with  me  against  his  honest  convictions."  Is  it  any 
wonder  that  that  mechanical  department  succeeds?  It  is  or- 
ganized along  human  lines.  The  men  are  made  to  feel  that 
they  form  an  important  part  of  the  organization.  It  is  a  close 
organization — one  large  family;  they  are  sure  of  fair  treat- 
ment; they  are  contented.  They  make  their  efforts  count 
and  produce  results. 


Maintenance 

of 

Steel   Cars 


Tlie  ^"  another  page  of  this  number  will  be 

W2  ^u  found  the  prize  article  in  the  engine- 

Enginehouse  ,  ^^.,.  ,  •  ,       ,         ,    ^^  , 

house  competition  which  closed  Fel)ru- 
Competition  ^^,  j      jj^^^g  ^^.^^^  ^^^.^j^^  articles  re- 

ceived, all  of  which  have  sufficient  merit  to  warrant  our  using 
them  in  whole  or  in  part,  but  the  judges  considered  that  that 
by  E.  W.  Smith  was  the  one  most  worthy  of  the  prize.  The 
organization  described  by  Mr.  Smith  is  that  for  a  very  large 
enginehouse  and  it  has  been  successfully  used  for  some  time 
at  two  large  terminals,  one  handling  freight  locomotives  and 
the  other  passenger.  While  it  is  not  expected  that  everyone 
will  agree  with  his  ideas,  there  is  no  doubt  that  there  are 
many  features  of  the  methods  employed  at  these  two  terminals 
which  would  be  of  value  if  followed  at  other  points.  For 
instance,  there  might  be  mentioned  the  practice  followed  as 
regards  inspectors.    The  lines  of  their  work  are  laid  down  in 


There  has  never  been  a  more  complete 
discussion  of  the  problems  involved  in 
the  use  of  steel  cars  than  in  the  article 
written  by  M.  K.  Bamum  and  pub- 
lished elsewhere  in  this  issue.  Mr.  Bamum  has  made  a  spe- 
cial study  of  this  question  and,  from  the  experience  gained 
from  steel  cars  that  have  been  in  service  for  a  number  of 
years,  has  been  able  to  present  important  facts  regarding  the 
life  of  this  class  of  equipment  and  make  valuable  suggestions 
concerning  its  maintenance  and  repairs.  The  open  steel 
freight  cars,  having  been  in  more  general  use  than  any  other 
type  of  steel  car,  present  the  greatest  field  for  investigation. 
The  lessons  learned  from  them  are,  however,  of  value  in  solv- 
ing the  problems  of  all  steel  cars.  When  the  steel  cars  were 
first  thought  of  and  actually  built  they  were  considered  to  be 
almost  a  panacea  for  all  freight  car  troubles.  By  their  use  it 
was  possible  to  increase  the  length  of  trains.  Being  built  of 
steel  they  were  expected  to  withstand  the  roughest  kind  of 
handling.  Also  their  life  was  considered  to  be  almost  indefi- 
nite. As  a  result  they  were  placed  in  service  with  an  over- 
estimated value  of  their  usefulness.     They  were  allowed  to 
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run  with  but  little  thought  regarding  their  maintenance.  Ex- 
perience has  shown  the  fallacy  of  these  ideas,  and  brings  home 
to  the  owners  the  disappointing  fact  that  the  steel  cars  are 
not  the  "immortals"  they  were  once  supposed  to  be. 

It  is  not  intended  to  imply  that  the  steel  cars  are  a  mistake 
or  even  an  expensive  luxury.  They  are  a  positive  necessity 
on  the  modern  railroad.  They  are  needed,  and  do  their  part 
ill  reducing  transportation  expenses.  The  savings  thus  ac- 
complished, however,  must  not  be  neutralized  by  the  rapid 
depreciation  of  these  cars  due  to  the  lack  of  proper  mainte- 
nance. They  must  be  protected  from  corrosion  and  they  must 
be  built  so  that  the  parts  subjected  to  the  severest  service  can 
be  readily  renewed.  Mr.  Barnum  shows  how  steel  bridges 
and  locomotive  tenders  have  been  made  to  last  for  25  or  50 
3ears  by  keeping  them  well  protected  with  paint.  He  pre- 
sents photographs  of  the  outside  of  gondola  cars  in  a  badly 
rusted  condition  from  the  lack  of  paint,  and  states  that, 
owing  to  the  almost  impossible  task  of  keeping  the  inside  of 
these  cars  painted,  the  managements  of  some  roads  claim 
that  it  is  a  waste  of  money  adequately  to  protect  the  outside. 
Whoever  follows  this  practice  is,  in  fact,  burning  the  candle 
at  both  ends,  for  a  steel  plate  which  is  subjected  to  corrosion 
on  one  side  only,  will  last  longer  than  if  it  is  allowed  to  rust 
away  on  both  sides.  Nor  are  the  sides  the  only  parts  of  the 
car  neglected.  Illustrations  used  in  Mr.  Bamum's  article 
show  what  is  to  be  expected  when  the  underframe  is  not  prop- 
erly protected  from  corrosion. 

The  statement  is  made  by  Mr.  Barnum  that  some  railway 
men  claim  that  the  best  means  of  preserving  the  interior  of 
the  open  steel  cars  is  to  keep  them  in  service.  There  are 
times,  however,  when  it  is  necessary  to  store  these  cars.  Why 
not  thoroughly  clean  them  and  give  them  a  coat  of  the  "No.  4 
Mixture"  mentioned  by  Mr.  Barnum  as  being  recommended 
by  the  Master  Car  Builders'  Association?  The  steel  cars 
are  with .  us  to  stay,  and  they  must  be  maintained.  Their 
first  cost  is  greater  and  their  maintenance  cost  is  greater  than 
those  of  the  old  wooden  cars,  but  they  earn  more.  They  will 
produce  even  greater  returns  if  they  are  given  proper  care. 


Road  Conditions       ^^  ^ere  recently  asked  what  we  had 

,         «  done  to  popularize  the  2-10-2  type  loco- 

^  motive.     We  doubt  very  much  whether 

Locomotive  Types  ^^  ^^.q^i^j  ^^  advisable  to  try  to  pop- 
ularize any  type  of  locomotive.  Experience  has  shown  that 
when  a  new  type  of  locomotive  is  introduced  it  is  more  than 
likely  to  be  ordered  in  a  great  many  cases  more  because  it  is 
"popular"  than  because  it  is  the  most  suitable  type  for  the 
service  required.  We  are  not  trying  to  detract  from  the  value 
of  the  work  that  is  being  done  by  locomotives  of  the  Santa 
Fe  type  on  several  roads,  nor  is  it  the  intention  to  urge  the 
general  adoption  of  some  other  type  instead.  Locomotives  of 
this  type  are  giving  excellent  results  in  a  number  of  cases  on 
roads  where  the  character  of  the  traffic  and  the  road  condi- 
tions make  them  admirably  suited  for  what  is  required,  but 
l-)ecause  of  this  success  there  appears  to  be  a  very  general  idea 
that  multiple-axle  locomotives  are  "in  style"  and  therefore 
should  be  ordered  when  new  power  is  required,  regardless  of 
whether  conditions  warrant  it  or  not.  There  has  been  too 
much  "popularizing"  of  locomotive  types  in  the  history  of 
American  railroading  and  it  is  high  time  that  railway  men 
realize  that  economy  and  efficiency  in  train  operation  re- 
quire the  employment  of  locomotive  types  which  are  suited  to 
the  conditions  which  are  to  be  met. 

Of  course,  the  final  decision  may  be  that  the  type  best 
suited  to  the  work  is  the  2-10-2  or  a  similar  type.  As  stated 
iibove,  we  have  no  fault  to  find  with  a  decision  of  this  char- 
acter. There  may  even  be  cases  where  the  condition  of  a 
road's  finances  would  justify,  from  the  standpoint  of  econ- 
omy, the  purchase  of  multiple-axle  locomotives  of  compara- 
tively light  weight  per  axle  rather  than  to  go  to  the  expense 
oi  rebuilding  track  and  bridges  so  that  heavier  axle  loads 


could  be  used  with  smaller  locomotives  in  increasing  the  aver- 
age train  load.  The  point  we  have  in  mind  does  not  have 
reference  to  such  conditions  as  these  but  to  the  indiscrimi- 
nate purchase  of  a  popular  type  of  locomotive  simply  be- 
cause it  has  proved  efficient  on  another  road  where  the  physi- 
cal characteristics  and  the  traffic  conditions  may  be  quite 
different. 

There  is  another  feature  coimected  with  the  purchase  of 
large  locomotives  which  even  some  of  the  larger  roads  have 
not  considered  any  too  carefully.  The  cost  of  locomotive  re- 
pairs is  increasing;  this  seems  quite  natural  when  we  con- 
sider the  increases  in  wages  and  the  increase  in  the  size  of 
locomotives  during  the  past  U  .v  years,  but  there  are  many 
instances  where  large  locomoti\  ^s  have  been  purchased  with 
little  or  no  consideration  being  giv^n.  the  facilities  avail- 
able for  repairing  them,  and  without  adequate  shop  and  en- 
ginehouse  facilities  the  cost  of  maintenance  of  the  large  loco- 
motive is  going  to  be  greater  than  it  would  be  if  proper  facili- 
ties were  provided.  We  are  all  familiar  with  the  inadequate 
roundhouse  which  necessitates  the  leaving  open  of  the  doors 
on  stalls  occupied  by  modem  engines  because  of  10  or  15 
feet  of  the  tender  being  still  outside  the  house  when  the  loco- 
motive is  tmder  the  smoke  jack.  The  repair  facilities  of  such 
an  enginehouse  are  invariably  on  a  par  with  this  condition, 
and  when  one  considers  the  cost  of  removing  and  repairing 
heavy  parts  of  a  modem  locomotive  under  such  conditions, 
the  feeling  is  one  of  amazement  at  the  shortsightedness  of  a 
policy  that  provides  heavy  locomotives  without  any  consider- 
ation being  given  to  the  repair  facilities.  The  roundhouse  is 
not  the  only  place  that  has  been  outgrown  by  the  locomotive. 
There  are  many  roads  which  are  no  better  off  as  regards 
main  repair  shops.  Efficient,  economical  repair  work  cannot 
be  done  on  a  modem  locomotive  by  machine  tool  equipment 
that  was  intended  for  the  repairing  of  the  American  and 
Mogul  type  engines  of  25  or  30  years  ago. 

We  have  endeavored  in  the  foregoing  to  lay  special  stress 
on  the  importance  of  two  points :  First — Consider  traffic  and 
physical  conditions  carefully  and  choose  a  type  of  locomotive 
that  is  suited  to  them.  Second — Be  sure  that  the  shop  and 
terminal  facilities  are  capable  of  economically  repairing  and 
handling  the  engines  after  they  are  purchased. 
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Proceedings  of  the  Twenty-third  Annual  Convention  of  the  International 
Kailu-ay  Master  Blacksmiths'  Association.  Size,  6  in.  by  Syi  in.,  226 
pages.  Bound  in  cloth.  Published  by  the  Association,  A.  L.  Wood- 
worth,  Secretary,  Lima,  Ohio. 

This  volume  contains  a  complete  account  of  the  proceedings 
of  the  last  annual  convention  of  the  International  Railway 
Master  Blacksmiths'  Association,  which  was  held  at  the  Hotel 
Walton,  Philadelphia,  Pa.,  August  17-19,  1915.  Among  the 
subjects  discussed  were  flue  welding,  frog,  switch  and  cross- 
ing work,  carbon  and  high-speed  steel  for  tools,  tools  and 
formers,  reclaiming  scrap,  and  shop  kinks.  The  volume  con- 
tains a  fund  of  information  on  these  subjects  which  will  be 
found  of  value  to  many  blacksmith  foronen. 

Oxy-Acetylene  Welding  and  Cutting,  Electric  and  Thermit  Welding. — By 
Harold  P.  Manly.  Bound  in  cloth.  209  pages,  454  in.  by  654  in. 
Illustrated.     Published  by  Frederick  J.  Drake  &  Company,  Chicago. 

This  book  should  prove  of  value  to  anyone  concerned  in 
metal  working.  Its  size  has  been  kept  small  but  the  range  of 
subjects  and  the  details  covered  is  very  complete.  The 
chapters  include  discussions  of  the  heat  treatment  of  metals; 
welding  materials;  acetylene  generators;  welding  instruments 
and  a  general  discussion  of  ^e  practice  in  both  oxy-acetylene 
and  electric  welding.  There  are  also  chapters  devoted  to 
hand  forging  and  welding  as  well  as  soldering,  brazing  and 
thermit  welding.  The  illustrations  are  particularly  clear 
and  show  the  various  types  of  equipment  in  considerable 
detail. 


Pulverized   Fuel   for   Locomotives 


The  Economic  Advantages  of  Pulverized  Fuel; 
Essential  Features  of  the  Lx)Comotive  Equipment 

BY  J.  E.  MUHLFELD 
President,   Locomotive  Pulverized  Fuel  Company 

For  the  purpose  of  quickly  conveying  to  you  my  reasons  jjroduce  the  maximum  hauling  capacity   per   unit   of  total 

for  believing  that  the  l)urning  of  solid  fuels  in  a  pulverized  weight,  at  the  minimum  cost  per  pound  of  dra\vl)ar  pull,  and 

form  is  the  most  promising  solution  of  our  fuel  problems,  with  the  least  liability  for  mechanical  dela}-. 

and  that  it  will  become  the  generally  adopted  method  for  These  conditions  as  outlined  can  generally  be  met  through 

generating  power  in  steam  locomotives,  the  following  facts  the  use  of  pulverized  fuel.     Its  use  offers  opportunity  for 

and  conclusions  are  set  forth:  even  greater  accomplishment  in  the  steam  railway  field  than 

First. — The  present  annual  consumption  in  the  United  has  been  obtained  through  its  use  in  cement  kilns  and  metal- 
States  of  about  7,000,000  tons  of  solid  fuel  in  pulverized  lurgical  furnaces.  A  saving  of  from  15  to  25  per  cent  in 
form,  in  industrial  kilns  and  furnaces,  has  demonstrated  the  coal  of  equivalent  heat  value  fired,  results  from  its  use  as 
effectiveness  and  econom\  of  this  method  of  comljustion.  compared  with  the  hand  firing  of  coarse  coal  on  grates.     As 

Second. — The  expenditure  for  locomotive  fuel  is,  next  to  pulverized  fuel  may  run  as  high  as  10  per  cent  in  sulphur 
labor  the  largest  single  item  of  cost  in  .^tcam  railway  opera-  and  .S5  jjcr  cent  in  ash  and  still  produce  maximum  steaming 
tion.  The  Interstate  Commerce  Conmiission  reports  that  this  capacit}',  and  as  otherwise  unsuitable  and  unsalable  or  refuse 
expense  for  the  fiscal  year  ending  June  oO,  1915,  was  $249,-  grades  of  fuel  may  be  utilized,  the  saving  in  first  cost  per 
507,624,  or  about  2.S  per  cent  of  the  transportation  expense  unit  of  heat  will  be  a  considerable  additional  item.  The 
of  242,657  operated  miles  of  steam  railways  in  the  United  most  severe  test*  that  has  yet  been  made  was  with  some  serai- 
States,  bituminous  coal  from  Brazil,  South  America,  analyzing  when 

Third. — The  necessity  for  conserving  the  limited  supply  of  pulverized: 

oil  in  the  rapidly  exhausting  fields,  for  other  than  locomo-  Moisture  from    2  per  cent  to    8  per  cent 

five  purposes,  will  shortly  eliminate  it  from  railway  motive  i.p'^V'''  ■. r"""  1^  ''^''  "'"*  '°  ^?  p^'  ""' 

ft'  J  -t  rixeil  carbon    from  38  per  cent  to  34  per  cent 

power  use.  Ash    from   26  per  cent  to  30  per  cent 

Fourth.— Present  requirements    for    reliable    and    flexible  'Y\\t  suli)hur  averaged  from  .>  per  cent  to  9  per  cent  and  the 

motive  power  of  relatively  low  first  cost,  and  expense  for  heating  value  from   10,900  B.  t.  u.  to  8,800  B.  t.  u.     No 

fixed  charge,  maintenance  and  operation,  precludes  the  use  difficu'ltv  whatever  obtained  in  maintaining  maximum  boiler 

of  internal  combustion,  compressed  air,  hot  water,   storage  pressure  when  working' the  locomotive  with  this  fuel  under 

l>attery,  and  electric  locomotives  dependent  upon  an  outside  \^^^,  j^Qst  severe  operating  conditions, 

source  of  power,  for  the  general  movement  of  heav.\-  traffic.  -phe  use  of  pulverized  fuel  enables  firebox  temperatures 

Fifth.— The  (|uantity  of  steam  used  by  the  modern  loco-  .^^^^\  sustained  boiler  capacities  to  be  attained  equivalent  to 

motive  necessitates  high  rates  of  evaporation,  and  this  can  .,„j  exceeding  those  ol;tainable  with  crude  or  fuel  oil.     It 

only  be  obtained  econonncall}'  by  some  means  for  burning  .-liminates  waste  products  of  combustion  and  fire  hazards, 

solid  fuel  other  than  on  grates,  in  order  to  reduce  the  waste  ,^,^d  permits  the  enlargement  of  exhaust  steam  passages,  thus 

of  coal  containing  a  large  percentage  of  dust  and  that  from  producing  increased  efficiencv  of  the  cvlinders.     Pulveriza- 

imperfect  combustion,  to  eliminate  tire  hazards,  to  conserve  ti^^  permits  the  use  of  such'  fuel  as  cannot  readily  be  dis- 

c)linder  tractive  efforts  and  to  improve  the  thermal  efficienc>-  p^ggd  ^f  i,^.  ^^^^^  operators  in  the  commercial  trade,   and 

of  the  locomotive  as  a  whole.  provides  for  the  utilization  of  existing  refuse,  and  of  lignite 

Sixth.— Shallower  seams  of  coal;  mechanical  and  powder  ^^^d  peat.    It  renders  possible  the  elimination  of  smoke,  soot, 

methods   of   mining;    greater   security   demanded    for   labor:  cinders    and    sparks,    and    increases   the   time    available    for 

the  high  cost  for  developing,  tunneling,  timbering,  pumping,  transportation  use.    It  dispenses  with  the  necessity  for  grates, 

ventilating  and   inspecting  mines;    scarcity  of,   and   higher  ashpans  and  trailing  trucks,  therebv  increasing  the  percen- 

wages  for  labor,  and  more  rigid  legislative  rules  and  regula-  ^^ge  of  total  locomotive  weight  available  for  the  development 

tions  will  rapidly  increase  the  cost  for  solid  fuels.  of  drawbar  pull. 

Seventh.— Proi)er  co-operation  between  the  railways  and  Commencing  with  Richard  Trevithick's  locomotive,  which 
the  mine  operators  will  necessitate  that  the  former  shall  make  ^^.^s  built  in  180.S,  and  was  the  first  to  actually  perform 
use  of  the  constantly  increasing  percentage  of  dust,  slack,  transportation  .service,  the  general  practice  has  been  to  burn 
.screenings,  and  other  small  sizes  of  gas,  .soft  and  anthracite  ^^.^^  ^oal  and  other  solid  fuels  in  locomotive  fireboxes  on 
coals,  as  well  as  of  coke  breese,  lignite  and  peat  which  can-  ^^^ates.  However,  during  the  past  twenty-five  vears  the  con- 
not  now  be  effectively  or  economically  burned  on  grates  in  ^inued  advance  in  locomotive  tractive  effort  has  so  increased 
locomotives.  the  required  rate  of  combustion  that  the  quantity  of  fuel  now 

Eighth.— Steam  locomotives  must  be  equipped    to    more  ^^ed  per  unit  of  work  j^erformed  is  far  beyond  what  a  more 

nearly  approximate  the  electric  locomotives  as  regards  the  effective  means  will  produce.    While  great  progress  has  been 

elimination  of  smoke,  soot,  cinders  and  sparks;  reduction  of  n^^de  in  the  superheating  and  use  of  the  steam,  the  principal 

noise,  time  for  despatching  at  terminals,  and  stand-by  losses,  improvements  that  have  ]>een  perfected  in  steam  generation 

and  to  increase  the  daily  mileage  by  producing  longer  runs  h^ve  l^en  through  the  enlargement  of  heating  surfaces,  better 

and  more  nearly  continuous  service  between  general  repair  circulation  of  water,  regulation  of  air  admission  and  the  use 

periods.                     r,-i                            jjiu-  °^  fire-brick  arches.    The  locomotive  boiler  is  responsible  for. 

Ninth.- Labor  of  a  higher  average  standard  should  ])e  in-  ^nd  involves  the  greatest  proportion  of  inspection,  cleaning, 

duced  to  enter  the  service  as  tiremen  by  reducing  the  arduous  maintenance,  liabilitv  for  damage,  and  expense  that  obtains 

work  now  required  to  fire  modem  steam  locomotives  of  great  j^  the  operation  of  steam  railway  motive  power,  but  it  has 

power.                                                       .          .„  ,             .     ,  probably  received  the  least  consideration  as  regards  improve- 

Tenth. — The  future  steam  locomot've  will  be  required  to 

*For  a  discussion  of  the  results  of  tests  with  pulverized  fuel  in  locomotive 

•From  a   paper   presented  before  the  New   York   Railroad   Club,   February  service  see  the  Railway  Age  Gazette.  Mechanical  Edition  for  May,  1915,  page 

18.    19U.  213. 
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ment  in  its  general  efficiency.  Today  it  is  sul:»jectecl  to  the 
most  criticism  from  the  general  public  as  the  result  of  the 
smoke,  soot,  cinders,  sparks,  ashes  and  noise  that  it  produces. 

Experimenting  with  coal  dust  for  fuel  dates  as  far  back  as 
1818,  although  its  actual  industrial  application  in  the  United 
States  did  not  begin  until  1895,  when  the  advance  in  the 
price  of  fuel  oil  led  to  its  use  in  cement  plants.  The  Man- 
hattan Elevated  Railroad  in  New  York  City  made  some  ex- 
periments with  the  use  of  coal  dust  in  one  of  its  locomotives 
about  fifteen  years  ago,  the  pulverizing  of  the  fuel  and  the 
discharge  of  air  and  fuel  into  the  firebox  l^eing  accomplished 
b\-  the  use  of  a  combined  pulverizer,  Ijlower  and  steam  tur- 
bine located  on  the  locomotive.  However,  in  this  case  the 
cylinder  exhau.st  was  not  used  to  produce  l)oiler  draft,  the 
coal  dust  was  relativeh-  coarse  and  no  provision  was  made 
for  precipitating  and  cooling  the  furnace  slag,  all  of  which 
no  doubt  contributed  to  the  disuse  of  the  equipment.  The 
Sv.cdish  government  railways  have  also  done  some  experi- 
mental work  in  the  burning  of  jieat  and  coal  powder  in  small 
steam  locomotive  boilers  during  the  past  few  years,  the  fuel 
being  prepared  before  supplying  to  the  locomotive  tender. 
In  this  case  the  powder  is  blown  into  the  furnace  by  steam, 
and  the  firebox  brick  work  is  very  complicated. 

The  first  steam  railway  locomotive  of  any  considerable 
size  to  l:>e  fitted  up  in  the  United  States  or  Canada  and  so 
far  as  is  known,  in  the  world,  with  a  successful  self-con- 

X.WEs  or  Parts  of  Pulverized  Fuel  Equipment 

1.  Enclosed   fuel   container. 

2.  Fuel  supply  inlets  and  covers. 
i.      Fuel   conveyor. 

4.  Fuel  and  pressure  air  feeder. 

5.  Fuel  and    pressure   .lir   commingler. 

6.  Fuel  and  pressure  air  outlet. 

7.  Fuel  and  pressure  air  flexible  conduit. 

8.  Fuel  and  pressure  air  nozzle. 

9.  Fuel  aid  air  mixer. 
10.  Firing  up  opening. 

il.  Induced    air    inlet    diameter. 

1 2.  Control   for  induced  air  inlet  damper. 

13.  Pressure  blower. 

14.  Steam  turbine  or  motor  for  pn^ssure  blower. 
l.S.  Pressure  blower  manifold. 

16.  Pressure  blower  conduits. 

17.  Steam    turbine    or   motor    for    fuel    conveyor,    feeder    and 

commingler. 

18.  Control    for    steam    turbine    or    motor    for    fuel    conveyor, 

feeder  and  commingler. 

19.  Operating    gear,    shaft    and    clutches    for     fuel    conveyor, 

feeder  and  comminiiler. 

20.  Switchboard    (when   tlectrical   equipment   is   specified). 

21.  Prick  arch. 

22.  Primary  arch. 

23.  Auxiliary   air  inlets. 

24.  Combustion   furnace. 

25.  Self-clearing  air  cooled  slag  pan. 

26.  Turbo-generator   (when  electrical  equipment  is  specified). 

27.  Combination     engine     and     turbo-generator    exhaust     nuzzle 

and  stack  blower. 
. — ^ 

tained  equipment  for  the  burning  of  pulverized  fuel  in  sus- 
pension, was  a  ten- wheel  type  on  the  New  York  Central. 
This  locomotive  has  22-in.  by  26-in.  cylinders,  69-in.  diam. 
drivers,  200-lb.  boiler  pressure,  55  sq.  ft.  grate  area,  2,649  sq. 
ft.  heating  surface,  and  has  a  tractive  effort  of  31,000  lb.  It 
is  equipped  with  a  Schmidt  superheater  and  Walschaert  valve 
gear  and  was  first  converted  into  a  pulverized  fuel  burner 
during  the  early  part  of  1914.  Since  the  development  of 
that  application  another  similar  installation  has  l>een  made 
on  a  Chicago  &  North  Western  existing  Atlantic  tyjje  loco- 
motive, and  also  on  a  new  Consolidation  type  locomotive 
recently  built  for  the  Delaware  &  Hudson  at  the  Schenec- 
tad\-  works  of  the  American  Locomotive  Company.  This 
locomotive  is  probably  the  large.st  of  its  type  in  the  world,  as 
it  has  6,S-in.  drivers  and  about  63,000  lb.  tractive  effort,  hav- 
ing been  designed  for  combination  fast  and  tonnage  freight 
service.  v 

This  development  has  now  passed  the  experimental  stage, 
and  arrangements  have  l>een  made  for  proceeding  with  com- 
mercial applications  as  rapidly  as  the  equipment  can  be  pro- 
duced. The  general  features  of  the  equipment  are  shouTi  in 
the  illustrations  and  the  method  of  introducing  the  fuel  and 
air  into  the  firebox  will  be  understood  from  a  study  of  the 
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.  -./  n\  .1.  I'.  Ml  Mi,i  i-ij)  ■■:;■:-.  •^*.  ,.•!;':   v^' 

■  .:  President,    l,oc«)ni(»ti\c  I'ulverized   I'ucI   Company  ■'■  iy\''''  '■■    '■''^■■-  '■■  ■' .'\ 


..'...  iur  tin-  i>ur|»uM'  (ii  i|Ui<  kl\  lunwyiii-:  i(t  you  my  ri'a>tjn> 
fur  hc'lii-vinu  tlial  tin-  lairiiiiiu  of  -olitl  luvl-  in  a  pulvi-ri/cd 
fiTm  i>  the  ino-t  |>riiini>in,u  xtlution  (if  our  lucl  iirctbknis. 
'.: '■.-■yiul  thai  11  will  l.i(()irir  llu-  ua-iKTall}  adoplnl  huiIkhI  lor 
W-.-sivucratiivji  powir  in  -train  lot  onioliM-.  tlu-  lollouinu  Lut- 
.  -•  'and  feuiu  lu>it>n>  arc  >ri  forth; 

■      First.      Thf   i>ri'>fnt    annual    <dn-uni|ition    ni    tlir    I  nitid 
Siati'S  of  al>oui   T.dOU.oiio  un\-  of  >oliil  fuel  in   pulwri/Atl 
.••-fonn.  in  inilu.-trial  kiln-,  and   furiian~.  ha-  (.knioii-trali-d  ihc 
ffiVctivi-nt-'.-s  itiuL  ftononiy  of  ihi-  niclho<l  ol  < omlai.-tion. 

Second. — 'llu*  i'\|Kiidituii    lor  lot  (tnioiixr   iiul   i-.  nvxt  Ui 

lid«)r  llir  larm'>t  .-inuU-  itmi  of  «o-t  in  -t<  am  railway  o|K'ra- 

■.  tiiMii.    The  liiliLT.Mati   (  oniuK'n'c  (.oinini  — :<>ii  ivitort>  that  ihi>  . 

oxiK-nso  for  tlu-  h.-tal  vxar  ending  Juiu-  .^o.  1''15.  \va>  S_M''.- 

>,h7,<iJ4.  or  ahout  _.>  prr  <  i-nt  ol   the  iran-porialiou  lApcn.-c 

y    i)i  242.057   ()p<.ratr<l   miU-  of   -tiam  railway-   in   the   lUitid 

■-.Slates.-  -.':■"■'  -.'■  ■". 

rhird.— 1 JK-  nin>.-ity  for  »on-irViiii,'  tlu-  limiird  -upi»l\  of 
oil   in  llu-  rapidly  rxhau-finu   tuhl-.   for  otluT  than   loionio- 
livi-  purpo.-r-.   will   -horlK    iliminatr  it   from  railua\    motiw- 
;  v']Hiut'r  U-C-.  ^.-^    ■.    . 

iMiurth.      t'ri'M-nt  n-quiri-nu-nt-    for    n'-lial'lr    and     ilixil.t  ■ 

inotrvr   iiouvr   (»f   n-lativrly    low    I'lr-t   ti>.-l.   and   (.■.\p»ii-r    lor 

I'lXfd   tharuf,   niainlcnaiK  i-  and   optralion.    pm  lu<K-.-   llu-   u-<, 

of    intfrnai   v:t>liihii>tion.    ( omprt--i.d    air.    hot    w;iiir.    -tora;:;' 

hatttTv,  aivd  vkrtric  lovotutdivc-  dt|nndt'nl  upon  an  oiit-idc 

.Miuni'.of  power,  for  tlu-  miifral   movcnimt  of  luaw    tratt'ii. 

V-         Tifth.-"riKV(|Uantit\    of  >t(.'anv  u-rd   l»y  lIu'   modern    l..io- 

.YjlOtiVti' .iK'a->-itati->   hiilh    rati'-   of  i-\  aporatioii.    and    tin-   laii 

"-.  pnlv  l.f  ohlainrd  i-< onomit  all\    \>y   -oiiu    nuaii-   for   l.urninL: 

xilid  fiul  other  than  on  urali-.  in  ordi-r  to  ri-dun-  llu'  wa-t^ 

of  «oal  tontainiiiL:  a   lariic  pen  iiitam-  of  du-t  and  that   irom 

impt-rfrot  romlHi-tion.  to  i-luninatc    fire  h;i/.ard-.  to  ion-crxc 

.■..•(■\  lindi-r  I raitive  effort-  and  to  iinproM-  ihc  thermal  eiVii  iein  \ 

of  the  lommotivt'  a-  a  whoK. 

.*^i\th.—  Shallower  -earn-  of  eual;  iiieihaiiual  and  jmwdir 
methotls  of  n1i iii nil:  .Uf eater  -MHUrity  ileinaiuleil  for  lalior: 
the  hi'jh  eo-t  for  deyelojiinLr.  timnelinir.  timlnrinu',  pumjiiiiL'. 
N'eiuilaliiiLf  and  in-|ii'i  tiiiL:  miin-;  -ianit\'  of.  and  hiLfher 
wa.ue-  for  lahor.  and  more  riizid  lei,'i-l.ui\e  rule-  and  reiiula- 
.  tioiis  will  rapi«ll\  iiu na-e  the  lo-t  tor  -oli<l  fui'ls. 
'  •'St.'Veluh--^Froper  » o-opir,ition  heiweeii  the  railwav-  and 
the  inin«'  operator-  will  neii'--itate  that  the  lormer  -hall  make 
u-e  of  the  loM-laiitly  in< fea-inu  |)enentaiii'  ol  du-t.  -Ink. 
streeiHiiir-.  and  otlu-r  >mall  -i/e-  of  um-.  -ott  and  anlhrai  ile 
eouls,  a>  wtll  a-  of  loke  l>ree-e.  liLTnite  and  peat  whi*h  laii- 
not  HOW  he  efteitiveh  or  »•(  (Hioinii  allv  hurned  on  Lrrate<  in 
lo(  omotive.-. 

I-Ughtii.— Steam  lo<  tiinotive-  mu-t  he  ei|uipped  to  more 
..  •.  liearlv ;  approxiinate  the  eleciri*  Imomotive-  a-  reiiard-  the 
elimination  (»f  >moke.  -out.  ( inder-  and  -park-:  reduetion  of 
noi.-e.  time  for  de-p.at<  hiiiu'  at  terminal-,  and  -tand-hy  lo--e-. 
and  to  int  rea-e  the  daily  iniliaLTe  l>y  |)rodu(inL;  longer  run- 
■T  iind  more  iiearh  lontiiuiou-  -erxiic  hetweeii  LZtiural  re|>air 
]«erio<ls. 

Ninth.-   l.ahor  of  a  tirirhcf  averaue  -tandard  -hould  he  in- 
'"    (hued  to  entiT  tlu-  -erviee  a-  firemen  hy  re(hu  ini;  the  arduous 
work  luiw  rei|uirid  to  fire  modern  -ti'am  loroniotivis  of  <,'reat 
[lower.  ■';.■■:.■.. 

Tenth.— I  he  future  Mi^aiTJlcTCfnnot'VC  will  he  re<|uircd  to 

'Fniin  a   p.TTK'r 'proscntr"!  i;t'f"r<  tltc   Xt-w   \Virk   l?:iil)i>;i(l  Tint),   Ftlirnarv 

i8.';j.<)t*: "   ,  ■■■:   ■:■::-■:  ■    ■-":'  " ' 


prodiKe  the  maximum  hauling  eapaeity  jier  unit  of  total 
v.eight.  at  the  minimum  eo.-t  per  jiound  of  drawhar  ]>iill.  and 
\»  ith  the  lea-t  liahilit)    for  meehaniial  delay. 

These  eondition.N  as  outlined  ean  generally  he  met  through 
the  u-e  of  pulverized  fuel.  It-  u-e  otTer-  opportunity  for 
eveii  greatiT  aceompli-hment  in  the  -team  railway  t'leld  than 
ha-  heen  ohtaiiu'd  through  it-  u>e  in  teinent  kiln-  and  metal- 
lurgieal  furnaee-.  .\  >aving  of  from  1.^  t(j  25  per  eeni  in 
I  <  .d  of  eijuivalent  heat  value  hri'd.  re.-ulis  from  it-  u-c  .ii$. 
t  ompared  with  the  hand  firing  of  eoar.-c  eoal  on  grate-.  A-^ 
pulverized  fuel  may  run  a-  high  a-  10  per  eent  in  sulphur 
and  .v^  pir  (vnt  in  a-h  and  -till  jiroduee  ma.ximum  -teaming 
.  «';!pai'ily.  and  a-  otherwi-e  un-uitahle  and  un.-alahle  or  refuse 
grade-  of  fuel  may  he  utilized,  l\u-  -aving  in  first  cost  ])ef 
unit  of  heat  will  he  a  i  on-iderahle  additional  item.  The 
mo-t  severe  te.-t*  that  ha-  \et  heen  made  was  with  .-ome  .-emi- 
hituminou>  eoal  from  llrazil.  Soiitli  America,  analyzing  wlien 
pulveri/.ed: 


.Moi^nii  V    , , . 

\-i.-.v>u-  ...... 

I'i\»-il  tariviii 


..;,.. I '"111.  ■;-'  t|i  I  •  i-.<-iH.  t<i  ■  S'jjfv  crfif    ■  ,. 

,'■•.  .•.frtjritr;  1<   pi-r  ri.iU"  U>.  2S  jmt  cent 

....r:iriiiii  5.*!  in-r  crnt- ti»  .'4  |nf  cViit,!-- 

i*;.irn.Mi  !■<*  )ivr;^"firt  til  J<u  pet-  cciit ' .' . 


Till-  -uljiliur  awraged  from  S  per  <  eiit  to  ''  per  unt  and  llie 
htating  value  from  1  ().')()()  ii.  t.  u.  to  .s.MiO  1>.  t.  u.  No 
ditiieultv  whatevir  ohtained  in  maintaining  maximum  Ijoiler 
i>!e— ure  when  working  the  loKimotive  with  thi-  fuel  under 
tin    mo-t  ,-evere  operatiiiu  <<indition-.  .  ^ /.■;-;••.':  '  "■'.'•  ••■ 

J'he   u-e   of   pulvi-rized    fuel   eiiahie-    firehox   tempei"atures. 
an<l   -u.-tained    hoiler  tapaeitii'-  to  he  attained  e«|uivalent   to 
,iiid   eMiedini,'   tho-e  ohtainahU'   with   t  ri^de  or    fuel    oil.      \l: 
eliminate-    w.i-te   produ<■t^   of   i<imhu-tion    and    fire   hazards*. 
.Mid  permit>  the  t-nlargi'ini'iit  of  exhau.-t  .•-team  jia-^ages,  thus- 
produeing   int  reaped   t  fin  ieiu  y   of  tlu-  eylinder-.      Pulveriza -:, 
lion   permit-  the' u-e  of  -ut  h   fui'l  a-  eaimot   readily  he  di>»- 
po-e(l   of   ii\    mine   operator-    in    the   (ommeri  i.d    trade,    and 
provide-  for  the  utilization  of  exi-ting  refuse,  and  of  ligiute 
and  peat.     It  nnder-  |io->ihle  the  elimination  of  .-moke,  >()0t. 
einder-    .hkI    -(lark-.    and    increa-es   the   time    av.iilahle    for 
iran>porlation  u-e.      It  di-|>enses  witli  the  ne(e--ity  for  grates, 
a-hjian-  and  trailing  trucks,  therehx    increasing  the  i)er(:en- 
tage  of  total  lo(  omotive  weiirht  axailahle  for  the  development 
of  drawhar  [lull. 

( 'ommeiii  iiiL^  with  Riehar.l  Trevithick-  hu  omotivt".  w'hich 
was  huilt  in  lM».-<,  and  wa-  the  hr-t  to  a<  tualh  perform 
ti  an-portation  -ervitt-.  the  general  practice  has  heen  to  hum 
w<iod.  (<ial  and  <ither  -olid  fuel-  in  lo(  omotive  lirehoxes  on 
grate-.  Howcvi-r.  during  the  pa.-t  twenty  h\e  year-  the  eotiv' 
tinueil  advaiHf  in  lo(omoti\-e  irattive  eflort  has  so  increased 
the  ri<|uired  rate  of  (omhu-tion  that  the  (juantitv  of  fuel  now 
u-i(l  pir  unit  of  work  performed  is  far  heyond  what  a  mon 
eft\"(tivi-  mean-  will  produic.  While  great  progress  has  heen. 
made  in  the  -upcrheating  and  u-e  of  the  -team,  the  principal 
iii'provemeiit-  that  have  heen  perfected  in  steam  geiieration 
ha.vc-  heen  throULrh  the  enlarLrc-meiit  of  heating  surfaces,  hetter 
I  in  Illation  of  water,  regulation  of  air  admission  and  the  use 
o*"  fire-lirick  art  he-.  The  hxdmotive  hoiler  is  responsihle  for, 
and  involves  the  greatc-t  projiortion  of  ins[>ection,  cleaning, 
maintenance,  liahilitx'  for  damage-,  and  expense  that  ohtain.-. 
in  the  operation  of  steam  railway  motive  jiower,  hut  it  has 
[•rohahly  reccivecl  the  least  consideration  as  regards  improve- 

*l-"or  a  discii'-ion  of  tlif  results  of  tc-l-  with  pulvfrizeil  fuel  in  IcHJOmotiv-* 
-«r\ii-c-  set  till  l\'iii!-vav  .(.yt'  Gaccttr.  Mcchnuicnl  I'.dilion  f<ir  M.iv.  1915.  papt 
-'13. 
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iiuMt  in  its  m'lH'ral  oftuti-ncy.  Idday  it  i-  ~ul»ircli<l  to  llu- 
iiK)>t  tritiii>ni  from  tlu-  uciural  |>ul>li*  a-  tin-  n.-ult  ot  tlu- 
-ir.okc.  soot.  cimUrs.  -parks.  a>lu*s  and  noise  tliat  it  priKiuic-. 
KxpcrinKUtini;  with  coal  dust  for  fuil  datis  a>  far  back  a> 
IM.S.  althoimli  it>  actual  industrial  appli«ation  in  the  United 
States  did  not  \>c'j,\n  until  l.s*'.^.  uIkii  the  advance  in  tlu- 
price  of  fui  1  (h1  led  to  its  u>f  in  lenient  plants.  The  Man- 
liattan  I'levatt-d  Railroad  in  Niw  \urk  City  made  some  e\- 
pirimcnt-  uitlithe  u>e  of  vtial  (ki>t  in  uuc  of  its  IcKomotive- 
al.owt  fiflnii  wars  ai^o.  the  pulviri/inL'  of  tin-  luil  ami  th* 
di-(harm-  of  air  and  furl  into  tlu-  hrelmx  Ix-in^  a»  <  omplishiil 
li\  ihr  um'  of  a  i(iml»iiH-d  |>ulvrri/»r.  Mower  an«l  -tram  lur- 
I'ini-  l(;<alrd  on  iIk-  hn mnotixi-.  Howrvrr.  in  thi-  ia>e  tlu 
«\hiul(.-r  r.\hau>l  wa>  jutt  u-id  to  produ**.'  lioiKr  dra!t,  tlu- 
(oal  <lu-t  wa-  rrlatively  toar-i-  an*!  iu»  ]trovi«.ion  was  niadr 
for  pri*  ipitatinii  an<l  t  •Milini:  thr  furntur  -la^.  all  of  uliieh 
no  doultl  (<inlril>utt<l  to  thr  <li-u-i-  <if  tlu-  i-i|ui|>nu-nt.  Tlu 
Svt-iii-h  'jovi-rnnunl  railway-  h.ivr  al>o  «it»iu-  -onu-  experi- 
nifiiial  work  in  tlu-  huininii  of  peal  and-  coal  j>owder  in  small 
-ttani  ]o(onioti\\-  lioilers  <lurinir  tlu-  p.i-l  h-w  year-,  tlu-  fuel 
inini:  |>ri-|ian-d  l:iforr  .-upj»lyi!)ii  to  tlu-  Itnomotiw  Ivntlcr. 
In  this  «ase  tiu-  powdrr  is  Mown  int<t  tiie  furnace  i»y  .stcuni. 
and  the  firehox  hrick  work  is  very  com|ilicate<l.  *■! 

I  h(  fir-l  -uani  railwax  lor<inu(tive  ifit"  anv  lYm-itleraMe 
-i/t-  to  1  I'  fitii-d  up  in  tht  rniir<l  States  or  ("ana« la  and  s<» 
fur  a.-  i.s  kiujwa,  in  the  w«trld,  with  a  -u<  <  <•— fuj  ?*.']fHX>n- 
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•Kijc1hm;\1.   fiicl   C'liuiiiicr.  ■ 

rui.4  c(>nvtyii".. .-.    , 
.Fliil  ah-it  fires-' nri'  air' fo«-il<T^ 
vl'iR'T   alnj    Jir«»irtl-   air  .i-'iiijnm!.;.'< 
'Fu«-1  a«>l   jir<;--mr   iiii    ".lul,  1. 
•.Fuil   nnd   irf:vi»i!r..    ;i;r   llcvjCtC^fOii'i"" 
Kiul  '."Hill  i>rc--in\ -.lir  r.-izz't-.  '\'  ,■  _ 
■j-'iii'l  :tr  ll  ;iir  :lii\'  i:, 
l-'irii'-i  >if(  oiH.i.itit. 

■  iii'liKi-.I    air    iiji  I      li.H)u-I«  : .  . 

■  <"i';7i!.r<il   for  ip<li-i-i;.i  ;iii    iiiUt- «laiii]«c.r.  ' 
.l'ri--iiri-  l_>!<i\\t  I-.  :  -.•'•■ 
Sl».;:titi  j-nii'iiii'  :«'r  iii'it.ir-  j^r  fmi-^Sirrc  bl'-ucr. 
frv^-iiiri-  1!<twcr  ■«i:tfrt...M. 
I'ii.---'irc  JildUt-r'  V'liilinl-. 
:^ti  mil    Mirliiuc    oi  ■  m-Ii  r     I'.'r 

:-.<.'niiuiiii!lvi-. 

•4\'!jtTn!      l'i.>r.    -tt.'llll      IlliliilU 

'  "Y«<'"ivr  mill   i-i'Uii)iii<;;Iir. 

■  Oijointiii);  'Bt-;<.i.    -Ii;ifi     :ii;<I 

■  r<r>U-r  30<1  t-faHtniiijlj-r.  .;•  '..  ;^  "';■'/=• 
."^Viii-IifMinrfl  I  V, tii  n  i  f««-l nt-aT'  <-ijiiHinV«it.  i- 
■nnrk,:nrl;,   . 

-.lS'jiti.Try/;if.i:U.  .    ■ 

'Aii\i!i;iry  xif'    hitot-:.  • 

.t"(«i.'Tiii'!tirir.    fuvnan  .  ; 

>i<'ll»;U-:iririii;    :.jr.  oi"Ii  <I    -ilaii   |>.'ili... 

"I'lirfiii  per  era  tilt .  '.w  li<U  t'Icin-iO:iI   e'iiii)iiti»i:><   i»   ^|«.•l•ili^■<il> 

<'i->ttitii.iiat-i-n    t.iijiifu-    an-l    inrtt'i  «ciirrai"T    r\hanst    n-"//}*" 
ami  ■  >!,ack..  1>I"«<T.  . 


t«r--"iiro»i>r  :fr>r   f«R-l  .c<iii\^ 
■clnU'lics  'tvf^  •  fifcl    fi.iiv«: 


Liinid  i-t|ui|inu-ni  for  tlu-  liurniim  of  pulvt-ri/i-d  fuil  in  >u- 
pc-n-ion.  wa-  a  ten -wheel  typr  on  tlu-  New  N'<»rk  Central. 
1  hi-  ](Komotive  has  22-in.  Iiy  2o-in.  lylindi-r-.  o''-in.  dianv 
drivers.  JoO-lh.  hoiU-r  pri>-ure,  5.^  sip  I't.  urati-  arta.  2.<>4')  •m|. 
ft.  lu-atinii  >urface.  and  has  a  tra<tive  eftort  of  .•il.MOo  ll».  h 
i-  r<|uippi-d  with  a  Schmidt  suprrheatcr  and  \\  al-chaert  valv«- 
liiar  and  wa-  fir-i  ii»nverl«'«l  into  a  |iulveri/ed  fuil  l»urm-r 
during  the  <-arly  p.irt  of  1''14.  Sintr  tlu-  <K'Velopment  of 
tlKit  appliration  aiu»tlu-r  -iniilar  installation  ha-  lii-in  ma«K- 
on  a  ("hitau'o  ^;  North  \\  e-t<-rn  e\i-tinii  Atlanti«  ty|te  hK-(»- 
motive.  and  al>o  on  a  n»-u  (  on-<,tlidation  t\  ju-  loc«>motivi- 
nd'Ully  huilt  for  tlu'  Delaware  &  Huds<m  at  tlu-  S«.hene«- 
tady  works  «if  the  .Kniiritan  I.iK-onurtive  Companv.  I'his 
huonuitive  i-  proKaMy  the  laruc-t  of  it<  tyjx'  in  tlu-  wt)rld,  as 
it  ha-  (i.>-in.  drivers  and  alMJUt  6.>.00()  ll>.  tractive  eflort,  hav- 
iniz  lin-n  di-.-ii,MU-d  for  * oniliination  fast  and  tonnage  freiizht 
-trviet-. 

I  hi-  di-\v]opment  li.i-  ntiw  pa-M-d  the  experinuntal  staue. 
and  arranyemejits  have  Ikh-h  made  for  pnK'eedin.u  with  com- 
nuTcial  applications  as  rapidly  as  the  e(!ui]>ment  can  l)e  pro- 
diucd.  The  m'lu^ral  features  of  the  ei|uiiinient  ari-  -hown  in 
tht  illu-trations  aiul  tlu-  nu-thod  «»f  introdiu  inir  tlu-  fuel  aiul 
air  into  the  firehox  will  he  under.-tcnKJ   front  a  -Huh   of  the 
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Pulverized    Fl  el   for    Locomotives' 

I  he   llconoiiiic  .\dvantaj<cs  of  Pulverized   Fuel;         .''■■' ■'^■'^'■^'C  S-' '■<''■ 
l^sseiitiai  heatures  of  the  Focomoti\e  I'quipnient         ^'y--:''--X'-  '■'  ■  ^y:-'-'  ^'■ 

'■:.'-■[."'■  '    '  »{">  .1.  I-.  Ml  iiiJ-HiJ)  /;^      ■    ■^-    ••■;•,,■ 

I'rcNidcnt .    I  .ocDiiKitiNc  l'ul\  cri/.cd    |-iicl   (J<>mpan\  ^■■"  ■■•■._.■'•■•■'':■..■.■"'• 


■'.•■'        l-or  ilii:  purfxtM-  oi    .|uukl\    loiiMvinii  to  you   in\    iraxiii^' 

•  ■      for  Itilicving  that  llu'  lairiiinii  of  »ohil   fu«l-  in  .t   [nilviTi/A-d 

■-••"-   form   i>  tlif  iiwwt   j>ron>i-ini,'  "■olutioii  of  uur   lial   |>rolikin>, 

.';;.  'and   thai'  it   will    Iktoiiu-  ilu-   u'liii  rail)    adojiti'd   iiulh«»d   lor 

.'  .  ..iri'iUTatiiiu   powi-r  Jn   >liain   |oi  niuoli\i-.   llir   lollow  iim    latl- 

'     and  toni.iu>uiu>  arc  >ti  foitli: 

l-'ir.-t. —  liic  |irvMriu  aimuul  ton-umpiion  in  ihr  I  iiiird 
Siati*>. of  111)0111  T.iHM.i.OOO  ion:*  of  -olid  fuel  in  lailwri/nl 
form,  ill  intlii^trial  kiln-  and  fiiriian-.  iia>  (knum-tralrd  the 
vi!"cttivrni>j>  an«l  ii:ononi\  <tf  tlu>  nuiliod  ol  <  onii'ii-lion. 
■  ."Siioiul. —  I  liv  i-Xja-ndiUHr  for  loc«»moli\i-  fiul  i-.  nr\t  to 
i;»U»r  tlij.' -lariirrl  >in!:li-  iuin  t)f  t<)>t  in  >tvam  railuay  o|KTa- 
ti«jn.  rru-  Inlfr.-tat*;  (  umininf  Ciinuni-- ion  nf»on>  ifiat  llii- 
ixiKiiM-  for  tlir  h>t'al  \t';ir  i-ndmii  jiinr  .■'0.  I'»15.  ua-  .SJ4''.- 
5,o7.(iJ4^.t)r  al'oiu  i-^'>  I'tr  «>iU  of  iliv  iran-portation  «\|>tn>c 

•  cib  ■242,<»;57  oiH-ratccLlMilr-*^^^  railuav-   in   tli<    InUcd 
Statik  -:, '. 

-. -^ '.       'riiird.^'-.-'riu-  in.n--iiv    i-'i  -<r\inu  tliv  linuud  -ii|»|)ly<(r 

-  ■.  oil  in  .iIk>  ra()idl\   «\hau~tin,L.'  fiild-.   for  oilirr  than   lotomii- 
tivf  |)urp«Bif.Sv  win.  >horil\   cHminau    w   from  railway    mniivf  ": 
powrr  U<1'.  ■■    • 

Loifrttf.      I'rv.-inL  n';ii"'i"'*"i-    for    r«Ilatti<-    antT   tlt'\iltli' 
luoliw  jiowvr   of   rxlalixily    Idw    tir-t   ui-l.   and   iaikum-    tor 
fivod  iharsio,  niainli'Dantt'  and  oprralion.   |«rrrludr-   ilu-  u-i 
of   inliTMaL  toml»u>tion.   rompn-j^sfd   air.    hot    walrr.    -tnrai:;.' 
•    l>;iltfry.  uivd  i'K-«lrit    lot«4iiotlvi-  d<]>ciidt'nt  upon  an  oul-idr 
.•*our»cof  jiowrr,   for  tin;  miural  mowmint  of  iu'avx    tralti* . 
.     v|'*iflh:-^-'tlu'  «fwaulity 'i«f  *ti-ani  irH«-d  l>y  tin-  miMh-rn   I»;v'im 
tniitivt:  hWvssi'UiU't  ■WjallCi'i'^''"  "'   ivaporatit.n.   ,iiid   thi-  tan 
«uilv   Ix-  d>t.iinfd  niiiromit  all}    l)y  Hiiiu-  mraii-   for  liuridnir 
-oliil  fui-l  otlur  than  on  uraJi-',  in  i»rd*.r  to  r<du«r  th>    wa-ti 
of  loul  toiitainini'  a  lari:«'  [uTt nitam- of  »jii-t  and  that   fr(»m 
itM|»i'rfe'»;t  t  iiniliu-tion.  to  vliminatf   I'iri'  hazard-,  to  (on-trw 
ivlindi-r  lra«  tivr  cffoi't-  and  to  impriAf  tin-  tlurmal  »  llx  iin<  > 
<»r  Uir  l(Momoii\r  a.^  a  .whoU'. 

..Sixth.-  Shallowi'T  -van)^  of  fual :  innhannal  and  powdir 
m«-thiMls\6r  .mriiin'.;:;  j^n-atiT  -ii  uriiy  drmaiidid  for  lal-or: 
thf  riiirli  ro-l  for  (liA'i'Njpin.t*.  tiimnlinLT.  timl>«-rii\i:.  |iinn|iinL'. 
\H  rttilatim,'  and  in.-fHM  tint;  mine-:  -lanity  of.  anil  hiudur 
waiir,-  for  lalxiir.  and  nrttn-  ri^id  ItLii-latixr  ruii-  anil  nunla- 
tjons  Avill  t'a|>nlly  i»«  ri'an- iht- <  <<-t  fnr  -nlid  fui:l-. 

■"r..-     \.St'v«-iith.      I'r«»|i(T  «:«»-»iji*ralion    lHi\\<in    ilu     raii\\a\-   and 

•  ,tlio  mini- ofK'rator-  will  i^«'<  t— itatr  that  the  fnnmr  -hall  mako 
■V'ti-i-  of   tlir  »on-iamly    iiu  na-ili,u  .iKi'tiiUam'   of   du-t.    -Ink. 

■  -•..-..>«  ri-riiinLZ-.  aTit^yrth'tT^-*n^a^'  sr/v?5:of  i^as.  .-<ift   ancj   aiiilir.i.  lie 
.J:; V  •touis.  a.s  well  a.^  of  roko  l>hvM-.  litiniti-  and  [icai  whiiii  lan- 
nof  imw  Ik'  efft't-tivVlv.  or  it  oimmii  alh    liiinud   on   Ljraic-   in 
lot  omotivis.  ■  • 

Liylith.  -  Sitam  Km oniotivi'-  imi-t  It  oiuiiiixd  to  mon- 
lU'urly  ai»j>ro\imatf  tin-  vjtatrii'  ioiomotiw-  a-  ri-LMrd-  the 
ilimination  nf  -niokr.  -oot.  <  indi-r-  and  -park-;  rvdmiion  nf 
noi-r.  tim»-  lor  (U'-pati  hinu  at  ti-rminal-.  and  -tand-hy  lo--* -. 
and  to  iinTfiisr  tlw  daily  miltam'  1>\  pr<Klu<  inu  l<»ni,'»r  run- 
,  and  mor<'  iicarh  (ontiniKui-  -irvitc  lutwrtii  u'tiural  repair 
p(Tin<|>...         .,     .     ■  ,  .  ., 

.Ninth.— -T.ahoP  «»ir  a  hiuluT  .iviraiir  -taiidard  -liould  \>v  in- 
dii»«'d  to  i-ntrr  ilu-  M-rvite  a-  liii-mi-n  l'\  r»du«  ing  the  arduous 
work  iKiu  rt<|uind  to  tire  modvrn  -team  luinmotivrs  of  great 
power. 

Iviilh.    -'Ilu-   future  -team  liwonvul've  will  he  re(|uircd  t»» 

'K'roin  a.pa.i«M;  .fkWSt-nti'4-l.ff'H'e  tlie  -?C«fW-  V4>r3»'  "R:i>lrf>;i<t  ritit>.   Ft-tintar.v 


pr(idu<  e  the  ma\imum  hauling  ra]ia«ity  per  unit  Of  t»)ra' 
\.iight.  at  the  mininuini  *  o-i  ])er  pound  of.  drawhar  Jiuli,  am 
V  ith  the  lea-t  liahilit}    for  nuHlianieal  delay.        '' ..  ^  Ay 

I  lu'-e  condition-  .i-  outlined  ean  generally    l>e  met  thniugi 
the    u-i'  of   |»ulveri/.e(l    fuel.      lt>   Um-   ofler-   opportunity    fo 
even  greater  aei ompli-hmeiit  in  the  steam  railway  held  thai 
ha.'-  hi'iii  obtained  through  it-  u-e  in  eement  kiln-  and  metal 
lurgi(al   furnares.     A   -.ixim:  of   from   1,^   to  J.^   per  (eni   ii 
<<al  of  e<|uivalont   hiat   value   llred.   result-   from   it-   u>c  a.- 
Aomp.ired  with  the  hand  I'iring  of  Ktar.-c  (oal  <»n  grate-.     A- 
pulverized   fuel  may  run  a-  high  a-   1<)  jier  ant   in   -ulphur 
aird  .>3  per  i  ent  in  a-h  ami  -till  pnnluee  ma.ximum  -teaming 
« .;parity»  and  a-  otherwi-e  un-uital>le  ami  un.-alaldc  or  refuse 
u'rade-  of  lui'l  may  he  utilized,  tin-  -aviim  in  first  cost  j)ei 
unit    of    heat   will   he  a   ( on-ideral>le  a<lditional    item.       I  he 
most  .severe  test*  that  ha-  yit  Keen  ma<le  \\a-  with  >omo  .semi- 
hituminou-  *oal  from  lirazil.  South  .\meriia.  analyzing  wjien 
pulvi-rized:  .•■..,•    '  ^=  . 


Vol.ink 


umir'    .'  |.H^r,-i't'n4  1<>  ;■  f  fSr  iC«m- 
-.  f'i-Kn  .t  +  -|.h't  »;iinl    Id   J.'i'  j,er  f*  III  ■ 
.•liMiU  if'  |>f!'   irt-Vit   to   .'4' pVx'ctnt 
.•ti-.i)h..;.J<*  |jci..ccni  1.'  .<0. '|n.j-  ci-ut 


I  he  -'Ulphur  averaged-  from  .^  per  i  ent  to  •>  |Hr  eent  and  the 
luatini,'  value  from  10. ')(»()  ji.  i.  u.  lo  .s.SOO  ];.  i.  u.  No 
diiiieulty -w  hatever  ohlained  in  maintaining  maximum  hoiler 
I iressure  whin  working  the  loeomotive  with  tlii-  fuel  ui.idiT 
the  nio-t   -evere  fiperatiiig  <on<litions.     ...-■,:'-■•.  :  ..^     '  ,    .. 

rile  U-e  of  pulverized  fuel  eliaMe-  iVfeTrtiV  telnjieraturi - 
and  -u.-tained  hoiler  lapaiilie-  i«(  he  attained  e(|uivalent  to 
and  e\eie<ling  tho-i-  ohtainalile  with  (rude  or  fuel  oil.  L 
iliminate-  wa.-te  |>rod'.iet.-  of  .(iml.u-tion  aii<l  firi  hazard- 
.'1k1  pennit-  the  enlargement  of  e\liau-t  steam  pas>agc's.  ihu- 
pKtdut  inir  inena-id  eftu  ieiu  y  of  the  (\linder-.  Pulveri/a 
tion  permit-  the  u-e  of  -urh  fui-l  a-  <  annot  readily  he  dis- 
po-ed  of  l.y  mine  o|terator-  in  the  loinmen.  ial  trade,  and 
provides  for  the  utilization  of  i-.\i.-ting  refu-e.  and  of  lignite 
;inl  peat.  It  riiuler-  po— il.le  tin- elimination  ui  -moke.  >oot. 
rinder-  and  -park.-,  and  increa-e-  the  time  availahle  lor 
uaii-porl.itioii  U-1-.  It  di-penses  with  the  nere.«.>ity  for  grateSy 
a-hpan-  and  trailing  truek-,  therihy  in«  r<'a-ini:  the  perecn- 
t.i'je  of  total  Io<omoti\e  uiiirht  axailahle  for  the  development 
of  drawhar  pull. 

(  Hmnuni  iiig  with  Kit  hard  I  revitlii*  k-  lotomotiv' ,  which 
v.a.-  huilt  in  l.so.'i,  and  wa-  the  fir-t  to  aitualh  perform 
tiall-portatioii  -er\"it  e.  the  L'lneral  pra(ti<e  ha-  heen  to  hurn 
Wood,  toal  and  other  -olid  fuel-  in  lotomotive  firehoxi's  on 
gr.ite-.  However,  iluriiiu'  the  pa-t  twenty  the  \ear.-  the  ton 
liiuietl  atlvante  in  lotomotive  trattive  elYort  has  so  int  rea-i*l 
the  rei|uired  rate  of  (omiiu-tion  that  the  <|U.imity  of  fuel  now 
u-ed  per  unit  of  work  performetl  i-  far  heyond  what  a  more 
i'ffiHli\f  nit  an-  will  pnnlute.  While  great  progress  has  hei'n 
made  in  the  -uperheatiiiL;  .iiid  u-e  t»f  the  -team,  the  print  ipal 
in'prt)Vement-  that  have  heen  perfetted  in  >team  generation 
l>;'.\e  htt-n  thrtiugh  the  enlargement  of  heating  -urfaces.  hetter 
(  iiiulatitiii  t(f  water,  regulation  of  air  admis.-i<tn  and  the  use 
o'"  I'lre-hrit  k  an  he-.  The  lotomotive  hoiler  is  re-ponsihle  I'or. 
ami  involve-  the  greate-t  proportion  of  inspettion,  cleaning', 
maintenaiue.  liahility  ftir  ilamage,  and  ex[ten.-e  that  ohtain- 
in  the  ojteration  of  steam  railway  motive  jtower,  hut  it  ha- 
prol.-ahly  received  the  least  consideration  as  regards  impn»ve- 

'■•"or  .-»  di-rii««-i<-in  nf  tin-  roiili-  i.t'  tf-i»  wiili  iiulvtrizi-<l  fm-I  in  locom.ftivc 
M  t\i..    -.  ■   ill.    A'-nVawx  .-fiic.Gtr."      M<\liMiuttl  /.<///it;;j  fiir  May,  .1915.  fane 
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iiifiit   ill   il>  iifiu  nil  iftu  K-ncv .       TtMlaV  it  i^  ~u1>iofti*rf  to  tin- 
ni{)>t  <.rilici>in   from  tlu-  .miural   |>iil»li*    a-  tlu'  n^ult   <»l    tlu 
-irokc.  <()()t.  ciiuUTs.  >|tarks.  aslu>  and  injise  that  it  prinluio. 
M.\|Krini(.ntini:  with  <<ki1  fUi^t  lor  fiul  <hitis  a>  far  hack  a^ 
Lsl.s.  allhouu'h  il>  a*tual  iii(ki-tri;il  a|i|ih«alion  in  the  I'nilcd 
Stati'^  (hcl   Dot   Id-uin   until  '1>''5.    when   the  atlvantr   in   tlu 
|iri(o  of  fui-1  oil  k'tl  to  it-  iffV-  in  » rnn-nt  jtlant-.     'l\w  .\hin 
luittaii   I'.Itvatrd   Kailroad  in   N\\\    \'ork  ('it\   nia<lt,-  -omo  fVr    • 
pcrinKiit-  with  the  usi-  of  roal  <lu-l   in  oni-  oi   it-  l«Hoinotivt>7»    ' 
a!.oi:t   liftti-n   \iar>  a<4«».  tFu'  |»iil\rri/.inu  of  tlir  fuil  an<l  tin- 
diMliari^i'  oX  air  and  fiiol  into  the  t'ln-ltox  hiini:  a<  <  oniiili>hr(l 
i>\   tlu'  u-c  of  a  (onihintMi  |>ulvi'ri/.iT.  I.lowi-r  and  -ti'ani  tiir- 
hint-  huali-d  on  tlu'  Iim  (iniotivt-.      Howx-vt-r.  in  tlii-  <a-r  th« 
(\lMulor  r\hau-t    wa>   not    um<1   lo   |>rodii«»-    iKiiUr  dral'l.   thr 
<  oal   <lu-t    wa>  ri-latively  ( oar>r  and    no  jtrovi-ion    \\a-  niad« 
for  prrt  ijiilatiiiLi  and  t<>)|inL:  llu-   fiirnatv  >l;ij;.  all  of  wlnVU   ' 
no  doiil'l  (ontril)iiti'd  to  tlu:  «h-u-c  (»f  tht-  n|ni|inHnt.      Thtv 
S\rd!~i>    Ljoviriiin*  lit   railwav-   haw-  aKo  don«-   SHm-  «.\|K*ri- 
incntal  work  in  tlu-  hurninu'  oi  p^ai  and  ««)al  iMtwilt-r  in  -malT 
>tc-ani  loionioiiw-  h.oitrr>  diirini:  the  j'last .  ft'Ay  year;'-  the  fuel. 
I'lini:   prepared   het'ore  >ii|'i>lyinu  to  the  ItHcjniotiw-   tender.- v 
In  ihi-  «  a-i-  thf  pi)wder  i>  Idown  into  the  furiKuj.-  l»v  stcain.    ' 
an<l  till    lirel'ov  I. rivk  work  i>  very  Munplieated.  '■'''"' 

;T1k'    first   steahV.  railway    l»»eoniotivo  of   imy  :ei>iu~idt-ra1»U' 
size  to  Vr  t'ttted  up  in  the  I'niteil  Stato Dr  (*ana»ki  ami  so  v. 
far  as  is^^  knowu.  iu  the  wdrld.  with  a  sutxes^fui  M'lf-otm- 
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K!|c^^^l•^l  Tit'ci.ciMitriHii;!', 
-l-fuel  .suiH'lj'  i)iU-t»  .-iJJ-l  «'i'\<  r-. 
ii^nc!  €<.»iiv.« *■'••■..;  . 
>l-'iut  fljvlt  pfn.-s-.urt'.  :iW  Ui-Iic. 

I-Vut  .."Hid  .  1n»-T-i<ff.;iiV!     C"ii  iiiit!i 
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■  l-'tii  I  ai;.<J  air":iiiv>  I.  ,  ' 
l-'iii;ii.fV!.„'tif),  •"lH'.iiic.    •  • 

■■l;n<1?u-»-i!    a'ir,  it  k'l'  'Iraim-i'i  u 
<'i.r«r<it  fill'  ii>Ji.!<-cit  ■;•.!:    i'liUt    'li 
I'll -V-Ui't-   hl'twir.  •' 
"  Sit-aiii   1tii.l'iiiv  <"■   Mi'  I'-'J-  ■(••!    I 

■  ?  Vi-^'Uri.- .  I'Vi-Mcr  thaii  f-'lil.. 
l'i-<.-^-'i!  o  Iiktucr  V'lii'liiil-. .. 
Sl<'.";m   -liiiliijir-  "»'■    i'itiil;'i=    >>': 

C'ijliiniiiiclt  fi'       -  •    .' 
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l!ii;'W:ri:cl-;-..  .-"■.:■.'..:,; 
I'niiiaiy:  -iivlr.-  ..  .  "    '  \. 
.Aiv\ii)ai'y   air   iiiK't'-.. 
(■|iti?I>(i»lt.ir:    I'liiirn-i,:; 
,"^itl'-*-Kavni>J   ;.lv.  i"»->"I>-'l    sjac 
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liiinetl  e(|uipnient  for  tlu-  I  turning  of  (iidwri/fd  iu«-l  in  >u- 
l>en-ion.  wa>  a  ten-wlieel  t\|»e-  on  the  New  \'«»rk  (entral. 
I  his  loeoinotive  has  22-iti.  liy  2<»-in.  lylinders.  <»<J-in.  diain« 
(hivrrs.  J<i()-ll>.  l.oilrr  |>res>ure.  5,^  s«|,  fl.  jirale  area,  2,<»4*^  >«|. 
ft.  heatini:  -urfaie.  and  ha>  a  t  ra  el  ive  effort  of  .Vl.oOd  Ih.  \\ 
i-  e(|uip!>e<l  with  a  Sehniidt  >uperluatir  an«l  \\'al>«haerl  valv« 
mar  an<l  wa-«  firM  eonverted  into  a  j>ulveri/ed  fui-1  hurner 
duriiiL;  the  eari\  part  n{  r>14.  Sinee  tlie  development  of 
that  a|»pli<ation  another  similar  in<tallation  ha>  la'in  made; 
on  a  ("lii«aiio  &:  .\t»rth  \\\>tirn  e\istini:  .\tlantie  t\|»e  hn-o- 
niotive.  and  al-o  on  a  new  Consolidation  t\  pi-  hnomotivc 
rr((.-ntl\  liuih  for  the  Di-lawan-  \  Hud>on  at  thi-  S«  henec*- 
tad\  works  of  the  .Vnu-ritan  Lotdniotive  ("oinpanv.  Thi- 
locomotive  i>  pmhahly  the  lar'4e-i  of  it-^  type  in  the  world,  a- 
it  ha-  o.>-in.  drivers  and  ahout  o.^.ikk)  lb.  tractive  elYort.  hav- 
ini:  Itet-n  (K">i!in(,'(l  for  (omhination  fa>t  and  toimaije  fr<M_i,du 
>(  rvice.  :   ■.        ^  ;-.^  -     ..    ■.- 

This  developnicTithas  now  passi-d  tlu-  exixTimcntnl  >taiio. 
and  arranizi'nunts  have  l>een  made  for  jinneedinu  with  com- 
men  ial  a|»plication->  as  rapidl\  as  the  e<juij»ment  can  l»e  pro- 
duced. The  Ljeneral  feature.-  of  the  e«|uipment  an-  -hc»wn  in 
th(  illu-trations  and  the  nii'fhod  <if  introdiu  inn  tlu-  fiu'l  .md 
ail    into  the  tirehox  will   Uv  under-tood    from   a    -lutl\    of  the 
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names  of  tlie  j-iirts  uml  tlic  lefe'ieiuv  nuniht-is  en  tiu  sc\ tonal 
view  of  the  ecjuipnient. 

In  the  clevel()i)nKnt  of  this  apijurutus  the  i)ur|)(»e  h;is  Keen 
to  produce  an  e»iuipnient  that  will  I.e  reatl.l\-  aj)plieal)le  to 
either  new  or  existing  steam  locomotives  of  standard  designs; 
to  standardize  the  various  details  and  make  them  interchange- 
able for  the  different  types  and  sizes  of  locomotives;  to  elimi- 
nate complicated  mechanism  for  conve}ing  fuel  from  the 
tender  to  the  engine,  and  remove  all  special  apparatus  except 
fuel  and  air  supply  control  levers,  from  the  cab,  and  to  in- 
sure positive  control  over  the  fuel  feed,  in  order  to  (juickly 
meet  all  conditions  of  road  or  terminal  operation,  and  to  pro- 
vide for  quick  tiring  uj).  The  entire  regulation  of  combus- 
tion is  effected  through  three  hand  control  levers  in  the  cai), 
i.  e.,  fuel  feed,  air  supply,  and  induced  draft,  the  latter  for 
use  when  the  locomotive  is  not  using  steam.  A  refractory 
furnace  is  provided  and  so  arranged  that  it  insures  ready 
accessibility  to  all  jjarts  of  the  firebox  for  inspection  and 
maintenance.  The  fuel  is  carried  in  an  enclosed  container 
to  insure  a  supf)ly  of  dry  fuel  under  all  conditions  of  weather. 
The  burning  and  storage  ecjuipment  is  designed  to  be  readily 
convertible  for  the  use  of  fuel  oil. 

In  the  application  of  the  equipment  to  existing  types  of 
steam  locomotives  the  diaphragm,  table  and  deflector  plates, 
nettings,  hand  holes  and  cinder  hopper  are  removed  from 
the  smoke  l)OX  and  the  exhaust  nozzle  opening  is  enlarged. 
The  grates,  ashpan,  fire  doors  and  ojierating  gear  are  re- 
moved from  the  firebox,  and  a  fire-brick  lined  firepan,  slag- 
pan  and  primary  arch,  together  with  the  fuel  and  air  mixers 
and  nozzles,  are  installed.  The  usual  arch  tubes  and  brick 
arch  are  utilized.  In  the  cab  the  fire  door  is  rej)laced  with 
\  a  furnace  door  and  the  fuel  and  air  sup})ly  regulating  levers 
^  are  installed.  The  tender  equipment  includes  the  enclosed 
fuel  container  and  the  apparatus  for  feeding,  mixing  and 
discharging  the  fuel  and  air,  together  with  the  steam  turbine 
or  motor  operating  mechanism.  The  engine  and  tender  con- 
nections consist  of  one  or  more  hose  which  connect  the  fuel 
and  pressure  air  outlets  on  the  tender  to  the  nozzles  on  the 
engine.  Flexible  metallic  conduits  are  used  to  convey  the 
fan  and  fuel  feeding  motive  power. 

For  firing  up  a  locomotive  the  usual  steam  blower  is  turned 
on  in  the  stack,  a  piece  of  lighted  waste  is  then  entered 
through  the  firebox  door  opening  and  placed  on  the  furnace 
floor,  just  ahead  of  the  primary  arch,  after  which  the  pressure 
fan  and  one  of  the  fuel  and  pressure  air  feeders  are  started. 
From  45  to  60  minutes  is  ordinarily  sufficient  to  get  up  200 
lb.  steam  pressure  from  boiler  water  at  40  deg.  Fahrenheit. 

The  prepared  fuel,  having  been  supplied  to  the  enclosed 
fuel  tank,  gravitates  to  the  conveyor  screws,  which  carry  it  to 
the  fuel  pressure  air  feeders,  where  it  is  thoroughly  com- 
mingled with  and  carried  by  the  pressure  air  through  the  con- 
necting hose  to  the  fuel  and  pressure  air  nozzles  and  blown 
into  the  fuel  and  air  mixers.  Additional  induced  air  is  sup- 
plied in  the  fuel  and  air  mixers,  and  this  mixture,  now  in 
combustible  form,  is  induced  into  the  furnace  by  the  smoke- 
box  draft.  The  flame  produced  at  the  time  the  combustible 
mixture  enters  the  furnace  obtains  its  average  maximum 
temperature,  from  2,500  to  2,900  deg.  F.,  at  the  forward  com- 
bustion zone  under  the  main  arch,  and  at  this  point  auxiliary 
air  is  induced  by  the  smoke  box  draft  to  finally  complete  the 
combustion  process.  The  uniformity  with  which  locomotives 
can  be  fired,  is  indicated  by  the  fact  that  the  regularly  as- 
signed firemen  can  maintain  tlie  .'^team  within  a  variation  of 
two  pounds  of  the  maximum  allowable  pressure,  without 
popping  off.  As  each  of  the  fuel  and  pressure  air  feeders 
has  a  range  in  capacity  of  from  500  to  4,000  lb.  of  pulver- 
ized fuel  per  hour,  and  as  from  one  to  five  of  these  may 
easily  be  applied  to  the  ordinary  locomotive  tender,  there  is 
no  difficulty  in  meeting  any  desired  boiler  and  superheater 
capacity. 

The  smokebox  gas  analysis  will  average  l)etween  13  and 
14  per  cent  of  COo,  when  coal  is  fired  at  the  rate  of  3,000  lb. 


per  hour,  between  14  and  15  per  cent  at  the  rate  of  3,500  lb. 
l)er  hour  and  between  15  and  16  per  cent  at  the  rate  of 
4.(;()0  lb.  per  hour,  so  that  as  the  rate  of  combustion  in- 
cieases,  there  is  no  falling  oft"  in  the  efficiency,  as  obtain> 
when  coarse  coal  is  fired  on  grates.  The  waste  of  fuel  from 
the  stack  where  coal  having  a  large  percentage  of  dust  and 
slack  is  used,  the  lowering  of  the  firebox  temperature  and 
draft,  due  to  opening  the  fire  door  and  the  resultant  variation 
in  steaming  and  general  results  under  high  rates  of  burning 
fuel  on  grates  where  all  of  the  foregoing  factors  are  involved, 
are  eliminated. 

The  liquid  ash  runs  down  the  underside  of  the  main  arch 
and  the  front  and  sides  of  the  forward  combustion  zone  of 
the  furnace  and  is  precipitated  into  the  self-clearing  slag- 
pan,  where  it  accumulates  and  is  air-cooled  and  solidified 
into  a  button  of  slag  which  can  be  dumped  by  opening  the 
drop  bottom  doors. 

As  in  the  case  of  all  mediums  for  producing  mechanical 
power  that  are  now  used  to  bring  about  the  most  advanced 
and  progressive  results,  such  as  naphtha,  gasolene,  kerosene, 
crude  and  fuel  oils,  compressed  air,  storage  batteries  and 
electricity,  there  is  a  certain  element  of  danger  in  the  use  of 
l)ulverized  fuel  that  does  not  obtain  with  the  more  ineffec- 
tive coarse  coal.  However,  there  are  now  certain  established 
rules  and  regulations  governing  the  manufacture,  storage, 
handling  and  use  of  pulverized  fuel,  which  make  it  com- 
j)aratively  easy  to  avoid  trouble,  this  being  confirmed  by  the 
records  of  the  industrial  plant  operations  where  ordinary 
care  is  exercised. 

As  in  the  case  of  electric  locomotives,  but  little  actual 
operating  data  is  as  yet  available.  The  first  complete  in- 
stallations of  fuel  drying  and  pulverizing  plants  and  loco- 
motive coaling  stations,  in  combination  with  locomotives 
equipped  for  burning  pulverized  fuel,  will  be  made  by  the 
Delaware  and  Hudson  and  the  ^Missouri,  Kansas  and  Texas, 
and  these  are  not  yet  ready  for  operation.  The  locomotives 
so  far  equipped  on  other  railways  are  still  depending  upon 
outside  or  inadequately  equipped  sources  for  their  supply  of 
pulverized  fuel,  which  makes  the  handling  somewhat  difficult. 
However,  in  the  locomotive  operation  to  date,  it  has  been 
definitely  demonstrated  by  the  results  obtained  in  road  pas- 
senger and  freight  service,  that  the  facts  and  conclusions  pre- 
viously set  forth  are  fully  justified. 

DISCUSSION 

M.  C.  M.  Hatch,  Superintendent  of  Fuel  Service,  Dela- 
ware, Lackawanna  &  Western. — The  railroad  coal  supply  of 
this  country  now  costs  a  great  deal  of  money,  and  prices,  as 
well  as  we  may  predict,  will  rise.  We  cannot,  on  grate  equip- 
ped engines,  use  with  satisfaction  poorer  grades  of  fuel  than 
we  now  use.  Our  fuel  charges  are  bound  to  go  up  unless 
some  method  other  than  that  now  generally  used  is  developed. 
Pulverized  fuel  seems  to  offer  the  best  solution,  so  far  as  can 
now  be  seen;  oil  is  prohibitive  in  cost,  except  in  a  few  parts 
of  the  country.  In  our  mining  districts  are  many  thousands 
of  tons  of  refuse,  rejected  as  unsuitable  for  fuel  but  still  con- 
taining much  heat  value.  Endeavors  to  utilize  this  refuse 
in  the  form  of  briquettes  have  been  made  but  with  question- 
able results,  at  least  in  locomotive  service.  Pulverized  fuel 
may  prove  an  outlet  for  this  waste  material. 

"Stand-by"  losses  of  all  kinds  aggregate  about  25  per  cent 
of  the  total  fuel  consumed.  If  these  can  be  reduced  consid- 
erable savings  will  result.  Engine  divisions  are  restricted  in 
length  by  the  distance  fires  can  be  run  satisfactorily.  If  we 
can  lengthen  them  or  increase  the  percentage  of  time  during 
which  an  engine  can  be  kept  in  actual  service,  our  charges 
will  be  decreased.  Flexibility  in  steam  making  should  be 
attained  to  meet  all  operating  requirements.  If  we  can  have 
this  our  service  will  be  improved.  We  are  trying  as  best  we 
may  to  meet  these  conditions,  but  there  are,  at  present,  limits 
beyond  which  we  cannot  go,  and  the  use  of  pulverized  fuel 
may  prove  to  be  the  solution  of  these  difficulties. 


March,  1916 


RAILWAY    MECHANICAL    ENGIXEER 


117 


Mv  experience  with  oil  burning  locomotives  has  shown 
that  it  is  not  practicable  to  run  a  much  larger  nozzle  when 
using  oil  than  with  coal.  It  seems  to  me  that  the  combustion 
of  pulverized  coal,  in  suspension,  will  approximate  oil  burn- 
ing conditions,  and  yet  I  understand  that  the  nozzle  can  be 
increased  in  area  very  greatly.  I  should  like  to  have  this 
explained. 

Following  are  some  extracts  from  a  letter  from  a  corres- 
pondent in  Chicago,  the  engine  referred  to  being  the  Atlantic 
tvpe  on  the  Chicago  &  North  Western,  which  Mr.  Muhlfeld 
mentioned:  "Some  time  ago  you  wrote  me  inquiring  aliout 
the  Chicago  &  North  Western  pulverized  fuel  locomotive.  I 
had  a  ride  on  it  the  other  day  and  was  very  much  impressed 
with  its  performance.  The  fireman  seemed  to  have  as  good 
control  of  the  boiler  pressure  as  the  engineman  had  of  the 
speed. 

"The  engine  is  of  the  Atlantic  type  and  had  3-in.  safety 


oughly  consumes  the  ccal  while  on  the  road.  After  the  en- 
gine has  stood  awhile  at  the  terminal  a  little  smoke  will  be 
produced  on  starting,  inasmuch  as  the  temperature  has  not 
been  raised  sufficiently  to  insure  immediate  combustion,  but 
the  smoke  is  practically  negligible  and  the  practice  may  l)e 
considered  smokeless. 

"While  it  is  desired  to  use  tlie  pulverized  fuel  with  only 
two  per  cent  moisture,  I  believe  the  engine  that  day  was  op- 
erating with  coal  having  five  or  six  per  cent.  That  is  another 
reason  for  producing  a  little  i^moke  when  the  temperature 
of  the  firebox  is  not  at  the  highest  p)oint.  With  the  Illinois 
coal  they  find  that  a  little  honeycomb  forms  on  the  tul)e  sheet 
and  has  to  be  removed  at  the  end  of  each  trip.  This  is  done 
v.ith  a  rod  through  a  hole  in  the  side  of  the  fircl)ox.  With 
the  Eastern  coals  I  understand  that  this  trouble  is  not  ex- 
perienced. On  this  trip  the  operation  was  entirely  dustless 
in  the  cab,  although  I  believe  a  little  dust  might  l>e  expected. 


Arrangement  of  Pulverized   Fuel   Burning   Equipment  with  Steam  Turbine    Drive 


valves.  During  the  trying-out  period  these  were  increased 
to  ^y2  in.  and  then  to  4  in.,  as  neither  the  3J/1>  nor  the  3 -in. 
valves  could  take  care  of  the  pressure.  This  engine  is 
equi})ped  with  three  burners,  and  on  this  run,  which  was  a 
sul)urban  run  from  Chicago  to  Waukegan,  onl\-  two  were 
used.  The  fireman  controls  the  amount  of  fuel  burned  by 
means  of  a  rheostat,  which  controls  the  si)ced  of  the  screw 
conveyor  that  feeds  the  coal  to  the  firebox.  He  would 
anticipate  the  engineer  by  15  or  20  seconds  in  closing  the 
tlirottle.  reducing  the  fire  to  jiractically  nothing,  and  l)y  care- 
ful mani[)ulation  he  did  not  permit  the  opening  of  the  safety 
valves  once  during  the  trip.  There  was  a  layover  of  an  hour 
and  a  half  at  \\'aukegan  and  the  fire  was  put  out  entirely 
for  al)out  three-cjuarters  of  an  hour.  Al)out  a  half-hour  be- 
fore leaving  time  the  pressure  had  dropped  to  about  150  11)., 
and  one  burner  was  started,  the  fuel  igniting  from  the  heat 
of  the  arch  and  other  brick  work.  The  pressure  was  raised 
to  185  lb.,  the  working  point,  in  due  season  for  starting.  A 
very  high  temperature  is  obtained  in  the  firebox  which  thor- 


From  an  operating  standpoint  the  scheme  seems  to  be  a  great 
success." 

In  closing  the  discussion  Mr.  Muhlfeld  said  that  the  aver- 
age cost  for  briquetting  coal  is  from  75c.  to  :^1  per 
ton  and  the  average  cost  for  pulverizing  is  lie.  per  ton; 
the  pulverized  coal  dcK's  not  have  the  objectionable  features  as 
to  combustion  that  briquettes  do. 

Consideral)le  experimenting  has  Ijeen  done  to  determine 
the  I)est  size  of  exhaust  nozzle  to  use  when  burning  pulverized 
fuel  and  while  these  experiments  are  not  >et  complete,  it  is 
probable  that  an  increase  in  nozzle  area  of  25  [jer  cent  over 
that  used  in  hand  firing  will  prove  to  be  the  most  advan- 
tageous. 

The  Delaware  &  Hudson  engine,  which  is  the  one  showTi 
in  the  illustration,  is  to  use  pulverized  fuel  obtained  from  tail- 
ings which  pass  through  a  3/32-in.  mesh  screen.  They  are 
easily  dried  and  have  a  heat  value  of  12,000  IJ.  t.  u.  per  ton. 
It  is  not  yet  known  what  proportion  of  this  quality  of  coal 
can  be  used.     It  is  probable  that  tliere  is  no  saving  in  total 
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weight  in  the  Delaware  &  Hudson  Icxoniotive  Imt  some  of 
the  weight  is  transferred  to  the  tender. 

Re|)l\  in<i  to  questions,  Mr.  Muhlfeld  said  that  the  collec- 
tion of  slat?  on  the  back  tube  sheet  is  due  to  incorrect  com- 
bustion conditions  and  that  adjustments  can  be  made  to  elimi- 
nate tiiis.  Kxi)eriments  are  now  being  made  to  determine 
the  best  combination  of  conditions  to  avoid  this  accumulation. 
The  pulverizing  of  the  coal  for  locomotive  use  is  best  done 
at  the  coaling  stations,  as  it  is  not  ])racticable  to  haul  pul- 
verized coal  in  any  large  t|uantities  in  cars  and  store  it  for 
future  use. 


GR.\PHITE  IN  LOCOMOTIVE  VALVE 
CHAMBERS  AND  CYLINDERS 

BY  M.  C.  M.  HATCH 

Superintendent  Fuel  Service,  Delaware,  Lackawanna  it  Western, 

Scranton,   Pa. 

Two  sources  of  power  lo.ss  other  than  those  of  a  strictly 
thermodynamic  nature,  occur  within  the  cylinders  and  valve 
chaml>ers  of  a  .steam  loiomotive.  These  are  sliding  friction 
between  the  i)acking  rings  of  the  piston  and  valve  and  the 
surfaces  against  which  the\-  work,  and  leaks  or  "blows"  past 
the  packing  rings.  The  first  of  these,  except  under  extraor- 
dinary conditions,  is  not  of  very  great  moment,  j:)rol>abl\- 
approximating  not  mor-e  than  2  per  cent  of  the  indicated 
power  of  the  engine.  This,  of  cour.se,  assumes  good  lubrica- 
tion; dry  cylinders  and  valves  will  increase  this  amount  very 


conditions  being  kept  constant,  the  less  will  be  the  friction 
loss  l)etween  them.  Anv  machined  surface  has  more  or  less 
roughness  and  if  some  medium  can  be  used  which  will 
smooth  up  this  roughness  to  an  appreciable  degree,  lubrica- 
tion will  Ije  improved.  Graphite  properly  applied  will  do 
this,  giving  the  surfaces  a  glazed  finish  and  affording  the  fluid 
luljricant  fed  to  them  a  Ijetter  opportunity  to  do  its  work 
effectively. 

"Blows"  are  the  result  of  scratches  or  scorings  in  cylinders, 
valve  bushings  or  packing  rings,  which  allow  the  leakage 
of  steam  from  a  zone  of  high  pressure  to  that  of  lower  pres- 
sure. Here  again  graphite  tends  to  fill  up  these  scores  and, 
consecjuently,  to  reduce  the  leakage  loss.  This  action  always 
follows  the  u.^e  of  graphite,  no  matter  whether  the  blows  are 
great  enough  to  manifest  themselves  as  a  roar  at  the  stack 
or  are  practically  infinitesimal  inj  magnitude.  In  the  follow- 
ing table  are  sliown  the  results  6f  some  valve  leakage  tests 
which  were  included  in  a  rej)ort  j)resented  before  the  American 
Railway  Master  Mechanics'  As.sociation  in  1904.  These  tests 
were  made  after  the  engines  had  Ijeen  in  service  for  varying 
periods,  the  worst  performance  recorded  having  been  made 
after  a  service  of  .^9,000  miles: 

l.c.Tkage  in  iiouiids  of  water  per  hour 


Tyiie    of    v.tIvc    and 

nii'nber   tested  F.east 

Piston,    14   locomotives 268 

Slide,   11   locomotives 384 

Average,   all   valves  tested 


Greatest 
2,880 
2,610 


Average 
1,208.99 
1,224.54 
1,215.83 


i 


On  the  basis  of  these  tests  it  was  estfmated  that  the  average 
loss  in  coal  for  each  engine,  ten  hours  a  day,  evaporation 
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Comparison  of  Average  Results  of  West-Bound  Trips  with  and  without  Graphite  Lubrication 


materially.  It  is  safe  to  assume  that  no  locomotive  is  entirely 
free  from  loss  of  the  second  class  and  tliis  may  be  so  large 
as  .seriously  to  affect  the  oj)eration  of  the  locomotive.  Con- 
stant endeavor  is  required  to  keep  them  to  a  minimum. 

Lubrication  is,  primarily,  an  effort  to  reduce  friction  by 
interposing  Ijetween  the  moving  surfaces  a  film  of  oil,  grea.se 
or  other  material  of  like  character,  which  shall  keep  them 
from  actual  mechanical  contact.  The  friction  of  lul)ricated 
surfaces  Ijetween  which  this  film  is  continuous,  will  follow 
approximately  the  laws  of  fiuid  friction,  which  is  dependent 
to  some  extent  upon  the  degree  of  roughness  of  the  surfaces. 
In  other  words,  the  smtxjther  the  moving  surfaces,  all  other 


l>eing  figured  at  seven  pounds  of  water  per  pound  of  coal,  was 
1,7.>6.9  lb.  a  day,  26.05  tons  a  month  and  .S12.14  tons  a  year. 
An  investigation  made  by  the  writer  some  time  since  on  a 
slide-valve  engine  showed  that  the  valve  leakage  was  reduced 
51  jier  cent  by  the  u.se  of  graphite  for  a  period  of  about  10 
days. 

Graphite  in  flake  form  has  been  administered  to  locomo- 
tive cylinders  and  valves  for  many  years,  as  the  besmeared 
ends  of  relief  valves  bear  ample  witness.  The  usual  method, 
however,  in  which  the  material  was  introduced  in  a  single 
large  quantity,  is  not  ideal  as  much  of  it  will  be  lost  out  of 
the  exhaust  without  ever  reaching  the  wearing  surfaces.    Ob- 
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viciuslv  the  proi^er  way  is  to  feed  very  small  quantities  contin- 
uously just  as  oil  is  fed  by  the  hydrostatic  lubricator.  About 
ft'ur  years  ago  a  lubricator  for  thus  feeding  graphite  was 
developed  and  applied  to  a  Lackawanna  switching  locomo- 
tive. This  machine  operates  by  means  of  an  abrasive  wheel 
oscillated  by  mechanical  connection  with  some  part  of  the 
v;dve  motion  of  the  locomotive,  on  which  bears  a  stick  com- 
posed of  graphite  in  the  flake  form  held  together  by  a  small 
amount  of  vegetable  binder.  The  movement  of  this  wheel 
fjrinds  off  small  particles  of  the  graphite  stick  which  are 
carried  directly  into  the  steam  chest  and  thence  to  the  cyl- 
inder. The  sticks  are  1  in.  in  diameter  and  1  in.  long  and 
it  has  been  found  that  one  .^^tick  per  cylinder  is  an  ample  sup- 
ply for  a  run  of  100  miles;  the  magazine  of  the  lubricator, 
liowever,  holds  four  sticks  which  insures  its  not  being  neces- 
sary to  put  graphite  in  the  lubricator  on  the  road. 

The  general  results  obtained  from  the  use  of  this  lubricator 
were  satisfactory  and  as  it  was  recognized  that  it  should  have 
some  advantageous  effect  on  the  general  operation  of  the  loco- 
motive, it  was  detennined  to  ascertain  quantitatively  just  what 
this  effect  was.  With  this  in  view  a  series  of  road  tests  was 
conducted. 

The  locomotive  was  a  l^ciflc  tjpe  with  25-in.  x  28-in.  cyl- 
inders, in  manifest  freight  service  over  a  division  140  miles 
long,  the  prolile  of  which  is  shown  on  the  dynamometer  chart. 
Tcst"^  were  first  made  without  the  use  of  graphite;  lubricators 
of  the  form  briefly  described  above  were  then  applied,  and  a 
(lii|)licate  scries  of  tests  run,  all  conditions  witli  the  exception 
of  the  use  of  graphite  being  kept  as  nearlx'  constant  as  pos- 
sible tliroughout  both  series.  Westinghouse  dynamometer 
<;ir  No.  2  was  used  to  measure  the  work  done  at  the  drawbar 
and  care  was  taken  throughout  to  secure  the  highest  degree 
of  accuracy  possible  in  a  road  test. 

(iiMPARATIVF.    I'EkliiKMANrE    ( -F    EnCINE     1165    WITH 

Cylinder    Libuication 

XuitilxT  of  round  trijis    

Oivtaiice    run.   miles    

Total    time    20 

Running  time    18 

Duration  of  test   (throttle  oi)en) 14 

Xunilier  of  stops   

Teniperritiure    of    air.    total 

Diamett-r  of  c.xliaust  nozzle,  in 

Speed,  aver.-ige   ni.   p.    h 

lioiler   pressure,   average,   lb 

Coal,  as  fired,  total,  lb 

Coal,   dry.   total,   lb 

Dry  coal  fired  per  hr.,  lb 

Dry  coal  per  hr.  per  sq.  ft.  grate  area 

Water  delivered   to  boiler,   total,   lb 

Water  delivered   to  boiler   per   hr.,   lb 

Kiiuivalcnt   evaporation    from   and    at    212   deg., 

11>.    per   hr 

Kipiivalent   evaporation    from   ar.d   at    212   dej;., 

lb.   per  hr.   per   sq.   ft.    heating  surface 

Kquivalent   evaporation    from   and   at   212   deg., 

11>-   per   hr.   per   lb.   drv   fuel 

'{oiler   hp 

Kfficiency  of  boiler 

(Iross   tons,    total 

Ciross   ton    miles,    total 

Dry  coal   per    i  ,000  ton   miles 

Number   uf  cars,   total 

i  ar  miles,  total    

pry  coal   per   car  mile 

Drawbar  pull,  average,  lb 

1  Irawbar   hi).,    average    

Million    ft.-lb.   work   per  hr 

'>ry    coal    per    dra wbarlip.-hr.    lb 

>\  ater   per   draw  bar-hp.-hr.,    !b 

By  referring  to  the  summary  of  the  test  results  it  will  Ije 
seen  that  the  dry  coal  performance  per  1000  ton-miles  was 
"■S8  per  cent  less  when  graphite  was  used  than  without  it. 
Ihis  checks  very  closely  with  the  average  of  several  other 
weighed  fuel  tests,  in  which  a  saving  of  from  7  per  cent  to  13 
per  cent  has  l>een  made.  On  the  drawbar-horsepower-hour 
hasis  10.2  per  cent  less  coal  was  burned  when  graphite  was 
used,  this  latter  unit  being  the  most  equitable  for  comparative 
use,  where  obtainable. 

It  will  l)e  noted  that  with  graphite  the  average  speed,  on 
account  of  operating  conditions,  was  somewhat  lower  than 
without  l)ut  that  the  average  drawbar  pull  was  higher,  the 
total  work  done  being  very  nearly  equal.  The  fuel  rate  with 
graphite  was  ver>'  considerably  reduced,  resulting  in  an  in- 
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loiT  Graphite 

T 

4 

560 

1,120 

hr.  17  min. 

39  hr.  38  min. 

hr.  37  min. 

35  hr.  43  min. 

hr.  48  min. 

28  hr.    4  min. 

17 

33 

66.9 

70.2 

6  9/16 

6  9/16 

30.2 

32.6 

196,3 

196.9 

66,337.5 

141,864.6 

64,526.7 

137,900.5 

4,359.9 

4,912.6 

75.17 

84.7 

504.477.6 

1,014.909.9 

34.086.3 

36.151.1 

42,340.1 

44,858.8 

10.07 

10.67 

9.70 

9.13 

1,227.3 

1,300.2 

67.8 

63.9 

6,339 

12,478.5 

887,460 

1,746,990 

72.71 

78.94 

219 

420 

30,560 

58,800 

2.11 

2.35 

15,372 

14,619.4 

1,240.6 

1,266.4 

2,460.8 

2,511.4 

3.53 

3.89 

27.49 

28.55 

crease  in  boiler  efficiency  and  equivalent  evaporation.  This 
can  be  attributed  to  the  more  effective  working  of  the  loco- 
motive, as  will  be  noticed  later.  The  water  rate  shows  an 
improvement  of  .>.71  per  cent,  and  this,  combined  with  the 
more  efficient  boiler  operation  mentioned  above  will  account 
for  the  over-all  advantage  attributed  to  the  use  of  graphite. 
The  small  diagram  illustrates  one  of  the  most  interesting 
points  in  the  whole  discussion.  It  represents  the  drawbar 
j)ull  lines  of  the  locomotive  as  registered  by  the  d}namom- 

yVifhouf  Qraph'tfe  Lubricafor. 


Average  Boiler  Pressure    J33  Lb. 
Average  -Speed    17.6  M.P.H. 
Average  Dra iv bar  Pull    25,250 Lb. 


Wifh   Oraphife  Lubricator. 


Average  Boiler  Pressure    192  Lb. 
Average  Speed    17.7 M. PH. 
Average  Drawbar  Pull  23,600 Lb. 


M.R339 

Typical    Drawbar    Pull    Lines   Taken    on    a 

Cutoff   14   in. 


M.P338 
1.15    Per    Cent    Grade; 


eter  over  the  same  length  of  track  and  under  very  nearl\  the 
same  conditions  except  that  gra])hite  was  used  in  one  case 
and  not  used  in  the  otiier.  The  reduced  fluctuations  show 
very  clearly  that  the  turning  action  of  the  wheel  at  the 
rail  was  considerably  more  uniform  in  one  ca.se  than  the 
other,  and  this  can  only  l^e  accounted  for  by  the  assumption 
that  the  jerky  action  of  the  valve  was  eliminated  by  the  use 
of  graphite,  allowing  the  valve  gear  positively  to  control  the 
workings  of  the  valve  and  thus  improving  the  steam  distribu- 
tion to  the  cylinders.  The  smooth  and  ix)sitive  action  of 
the  valve  gear  with  grai)hite  has  been  apparent  l>efore  this 
particular  test  was  made,  these  results  only  confirming  previ- 
ous observations.  It  is  l^elieved  that  this  is  one  of  the  rea- 
sons why  an  improvement  was  shown  in  fuel  consumption, 
the  engine  develoj)ing  the  same  power  at  a  somewhat  shorter 
cut-off  on  account  of  better  steam  distribution. 

Like  anything  else,  the  application  of  graphite  to  the 
valve  chaml)ers  and  cylinders  can  be  overdone,  its  introduc- 
tion in  too  large  amounts  causing  trouble  from  stuck  rings 
and  blocked  ports.  But  if  it  is  applied  "homeopathically" 
instead  of  "allojiathically,"*  it  results  in  a  material  improve- 
ment in  the  general  ])erfonnance  of  the  IcKomotive.  It  is 
of  sj^ecial  value  with  locomotives  using  highly  superheated 
steam  Ix'cause  of  its  refractor)-  nature;  it  saves  water  and 
coal;  it  reduces  packing  ring,  rod  packing  and  bushing 
wear,  and  it  makes  the  valve  motion  easier  to  handle. 


INCANDESCENT   HEADLIGHTS  AND 
HEADLIGHT   LAWS 

There  is  little  doul^t  in  the  minds  of  the  majority  of  rail- 
road officers  that  the  incandescent  eJectric  headlight  is  far 
superior  in  ever>-  wa\-  to  the  arc  headlight,  but  in  many  cases 
the\-  are  a  little  dubious  about  adopting  the  former  type  in 
the  face  of  the  chaotic  condition  of  the  various  state  head- 
light laws,  which  in  most  cases  specify  that  a  headlight  shall 
be  used  with  a  light  source  having  an  intensity  of  not  less 
than  1,500  candlepower,  measured  without  the  aid  of  a  re- 
flector. Under  such  conditions  they  feel  that  the  onl\-  head- 
light which  will  meet  these  requirements  is  one  having  an 
electric  arc  for  a  light  source.  In  this  connection  it  is  inter- 
esting to  note  that  the  ma.>;ter  mechanics'  test  at  Columbus 
brought  out  the  fact  that  none  of  the  arc  lights  which  were 
tested  showed  an  unaided  candle  power  of  over  1,000.  The 
strongest  arc  gave  about  894  candle  power  without  a  reflector. 
Taking  a  specific  case,  arc-lamp  headlight  numl>er  19  with 
an  apparent  beam  candle  power  of  between  55.000  and  60,- 
000  had  a  lamp  which  gave  941.88  candle  power  without  the 
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aid  of  a  reflector,  whereas  incandescent  lamp  headlight  num- 
Ijer  13^/2  reijuired  only  a  90.2  candle  power  lamp  to  give 
55.000  api)arent  beam  candle  power;  it  seems,  therefore,  that 
tliero  is  not  one  arc  lamp  used  in  headlight  service  t(xlay  that 
v.ill  meet  the  1.500  candle  power  retiuirement  of  several  of 
the  state  laws.  Anctlier  fact  l)rought  out  in  the  report  of  this 
test,  which  shows  that  the  arc  headlight  is  unsuitable  for 
railroad  service,  was  that  a  headlight  with  a  beam  candle 
powe.-  of  over  50.000  develops  about  .->()  per  cent  phantom 
ligb.ts.  That  is,  a  red  and  green  signal  would  show  wliite,  and 
in  addition  it  was  shown  that  with  an  opposing  arc  light 
about  .S9  per  cent  of  the  red  flag  signals  ahead  of  the  engine, 
on  which  the  observers  were  located,  were  obliterated  or 
missed. 

Another  serious  inherent  fault  of  the  arc  lamp,  when  used 
as  a  headlight,  is  that  its  light  is  extremely  rich  in  blue  rays 
and  consc(iuently  this  t\pe  of  lamp  produces  a  large  amount 
of  light  which  is  of  no  value  whatever  in  enabling  the  engine- 
man  to  identify  an  object  on  the  track.  For  this  reason  a 
tungsten,  filament  incandescent  lamj).  which  gives  a  white 
light,  is  from  eight  to  ten  times  as  efficient  as  an  arc  lamp 
of  ecjual  current  consumption  as  regards  the  distance  at 
which  a  certain  object  can  be  picked  up  on  the  track  by  the 
headlight. 

If  the  motive  behind  the  legislation  in  the  different  states 
affecting  the  headlights  were  to  be  analyzed  it  would  Ijc  found 
without  a  doubt  that  the  object  was  not  so  much  to  secure  a 
headlight  with  a  high  candle  ])ower  source  as  to  secure  a 
headlight  which  was  better  and  more  reliable  and  satisfac- 
tory than  those  which  were  in  general  use  at 'that  time.  It 
was  simply  a  case  of  using  an  unfortunate  definition,  not 
realizing  that  the  candle  power  of  the  lamp  used  in  a  head- 
light plays  very  little  part  in  the  final  results,  tlie  size  and 
shaj^e  of  the  retlector  and  of  the  light  source,  the  condition  of 
the  reflecting  surface  and  the  c[uality  of  the  light  Ijeing,  in 
many  cases,  more  important  than  the  candle  power  of  the 
lamp  itself. 

Considering  the  fact  that  the  arc  headlight  not  only  does 
not  meet  the  re<|uirements  of  the  1.500  candle  power  laws. 
but  in  addition  is  objectionable  and  dangerous  because  of  the 
blinding  and  phantom  light  effect  of  its  high  intensity,  un- 
steady and  concentrated  beam  and  because  of  its  high  mainte- 
nance cost  and  its  unreliability  due  to  the  complicated  arc 
lamp  mechanism,  it  seems  that  its  continued  use  in  locomotive 
h('adlights  is  unwarranted  when  a  mucli  more  satisfactory 
substitute  is  at  hand. 

Incandescent  headlights  of  various  makes  and  voltages  are 
on  the  market  and  both  the  6-volt  and  32-volt  sizes  have 
proved  reliable  and  efficient  from  all  viewpoints,  including 
those  of  track  illumination  and  energy  con.sumption. — Kail- 
vay  Klcctrical  Engineer. 

AnisF.  OF  Hioh-Spkki)  Drills. — Nothing  will  crack  a 
high-spcrd  drill  more  (|uickly  than  to  turn  a  stream  of  cold 
lul^ricant  on  it  after  it  has  become  heated  by  drilling.  It  is 
ecjually  l>ad  to  plunge  it  into  cold  water  after  the  point  has 
l)een  heated  by  grinding.  P'ither  of  these  practices  is  cer- 
tain to  impair  the  strength  of  the  drill  by  starting  a  number 
of  small  cracks. — The  Engineer. 

PiLVKKiZED  Peat  for  Swedish  T.ocomoti\ks. — Experi- 
ments in  the  use  of  peat  junvder  or  i)ulverized  peat  on  loco- 
motives t)f  the  Swedish  state  railwa\  s  have  demonstrated  that 
locomotives  using  tin's  fuel  can  haul  as  heavy  trains  and 
make  as  good  S|)eed  as  locomotives  using  anthracite  coal. 
The  railway  directors  have  decided  to  undertake  the  develo[)- 
ment  of  this  kind  of  fuel.  Two  methods  will  be  followed. 
Two  experts  have  been  requested  to  give  com|)lete  estimates 
of  the  cost  of  preparing  a  certain  bog  and  the  running  ex- 
penses with  the  respective  methods.  The  i)()g  selected  is  said 
to  have  an  area  of  about  500  acres. 


GOAL  COUNTER    FOR  USE 

TIVE  TESTS 


IN    LOGOMO. 


BY  HUGH  G.  BOUTELL 

On  the  drawing  is  shown  a  simple  device  which  is  de- 
signed to  provide  a  ready  means  of  automatically  recordiiig 
the  number  of  scoops  of  coal  fired  on  a  locomotive  equipp'  i! 
with  an  air-operated  fire  door.  In  making  road  tests,  where 
tile  coal  is  not  actually  weighed  it  is  the  usual  practice  lo 
j)lnce  an  observer  in  the  cab  to  record  on  a  tally  sheet  tiu' 
number  of  shovelfuls  of  coal  fired  during  the  trip.  Where, a 
dynamometer  car  is  used  each  shovelful  may  be  recorded  di- 
rectly on  a  counter  in  the  car  by  means  of  a  push  button  aiul 
an  electric  circuit  from  the  cal)  to  the  car.  Neither  of  thc-c 
methods  is  entirel}'  satisfactor}-,  however,  because  it  require-, 
an  extra  man  in  the  cab.  It  is  also  quite  likely  that  his  at- 
tention may  be  diverted  from  time  to  time,  when  he  will  lose 
count  of  a  few  scoops  of  coal. 

The  simi)le  device  illustrated  registers  ever}-  time  the  fire 
door  is  opened  and  with  a  gootl  fireman  this  is  practically 
equivalent  to  registering  the  number  of  scoops  of  coal  fireij. 
The  cylinder  is  turned  out  of  l)rass  and  accurately  finished 
to  a  diameter  of  2  in.  on  the  inside.  In  this  cylinder  is  a  sim- 
l)le  i)rass  piston  1;^4  in.  long,  working  easily  in  the  cylinder 
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Electro-Pneumatic    Counter    for    Use    with    Pneumatic    Fire    Doors 

bore.  The  lower  end  of  the  cylinder  is  turned  with  a  boss, 
into  which  is  .-screwed  an  air  pipe  leading  to  the  fire  door 
c\iinder.  The  upper  end  of  the  counter  cylinder  is  threaded 
and  into  it  is  screwed  a  2-in.  plug  about  -^4  in.  long.  A 
' \-\\\.  hole  is  drilled  out  in  the  center  of  the  plug,  into  which 
is  driven  a  piece  of  oak,  turned  with  a  small  shoulder  on 
one  end  tcj  keep  it  fnnn  working  up  in  the  plug.  The  oak 
piece  is  drilled  for  a  .S/16-in.  bolt,  which  passes  up  through 
the  wood,  the  head  projecting  into  the  cylinder.  This  forms 
one  terminal  of  an  electric  circuit  and  the  other  is  formed 
by  a  small  machine  screw  in  tin  pipe  plug.  To  these  termi 
nals  are  attached  the  wires  connecting  with  the  counter  and 
battery  in  the  dynamometer  car.  .\t  the  top  of  cylinder,  just 
below  the  ])lug,  are  drilled  four  j/^-in.  holes  to  allow  any  air 
that  may  pass  the  piston  to  escape. 

When  air  is  admitted  to  the  fire  door  cylinder  it  al.so  fills 
the  small  counter  cylinder,  thus  causing  the  piston  to  rise, 
comi)leting  the  circuit  and  regi.stering  on  the  counter.  When 
the  air  is  di.>icharged  the  piston  will  fall  of  its  own  weight. 

The  piston  may  be  oiled  occasionally,  but  too  much  oil 
should  not  be  used. 


Moment  of  Friction. — Frictional  resistance  of  a  bearing 
is  the  resisting  torque,  or  so-called  moment  of  friction,  or  it 
may  l>e  defined  as  the  quotient  of  the  resisting  torque  by  the 
mean  radius  of  the  journal. — Po'dier. 


Norfolk   &    Western    Electrification 

Some   of    the   Results    with    SingleJiPhase   Equip- 
ment; Locomotive  Inspection  and  Repair  Facilities 


.  The  electrified  section  of  the  Norfolk  &  Western  is  located 
iti  the  southern  part  of  West  Virginia  in  the  Pocahontas  coal 
district  and  extends  from  Bluefield  to  East  Vivian,  a  dis- 
t mce  of  about  30  miles.  There  is  a  total  of  about  100  miles 
of  single  track  in  the  electrified  zone,  including  the  double 
Hack  main  line  and  the  numerous  side  spurs. 

riie  ,>,100-ft.  Elkhom  tunnel  is  the  only  part  of  the 
electrified  section  not  double  tracked.  The  line  between 
bluefield  and  East  Vivian,  which  winds  around  a  narrow 
steep-sided  valley,  is  ver}-  crooked,  about  60  per  cent  of  the 
entire  division  being  curved,  with  a  ma.vimum  cun-e  on  the 
main  line  of  12  deg.  The  grades  are  also  numerous  and 
lieavy,  the  four-mile  approach  to  the  Elkhom  tunnel  from 
the  west  l)eing  2  per  cent  and  the  one-mile  approach  from 
tlie  east  being  2.36  per  cent. 

The  main  traffic,  which  consists  of  loaded  coal  cars,  is 
eastl)ound.  The  westbound  traffic  is  for  the  most  part. 
enii)ties  which  are  distributed  to  the  various  mines  on  the 
west  slope.     Considering    the    roadbed    conditions    outlined 


veloped  a  much  higher  drawbar  pull  than  was  guaranteed 
by  the  builders.  They  consist  of  two  units,  each  of  the 
2-4-4-2  type  and  weighing  135  tons,  the  total  weight  being 
270  tons.  The  tables  show  their  principal  dimensions  and 
performances. 

Length    overan     ,.'..............'.  105   ft.  8  in. 

Driving   wheel   base,   total 83   ft.  10  in. 

Rigid   wheel    base    11   ft.  0  in. 

Truck   wheel   base    16   ft.  6  in. 

lleiglit,   rail   to  pantagraph    (locked) 16  ft.  0  in. 

Height,  rail  to  top  of  cab  (maximum) 14  ft.  9  in. 

Width   overall    (maximum) II    ft.  6J4   in. 

VN'idtli  over  cab  body 10  ft.  3  in. 

Diameter   of  driving  wheels .  6J  in. 

DiaTiieter  of  truck  wheels 30  in. 

Weight    on    drivers 220  tons 

Total    weight   of   locoirotive -. 270  tons 

Train  on     "Train  on     Train  on 


.-,.     .     ■;  1.5  and  2             1 

■'•  •,  percent       percent 
grade           grade 

Weicht   of  trains,   tons .*....; 3,250             3.258 

l.oconuitives  per  train 2                      1 

.\pproximate  speed,  miles  per  hour 14                    14 

Drawbar   pull    ;'er   locomotive,    i>ounds: 

Uniform    a.celeration 91,800          114,000 

tjT}  to  Office 
and  Locker  Room 


0.4 

per  cent 

grade 

3,2S0 

1 

28 

79,400 
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Plan  of  Locomotive   Inspection   Building   at   Bluestone,  Showing   Location  of  Inspection  Pits  and   Machine  Tools 


above,  together  with  the  fact  that  the  average  eastbound 
traffic,  at  the  present  time,  is  about  35,000  tons  per  day, 
with  3,250  tons  per  train,  it  is  easy  to  understand  why  the 
high  voltage  overhead  trolley  system  was  chosen.  The  sys- 
tem finally  in.stalled  is  known  as  the  single-phase,  11,000- 
volt  trolley  system,  which  consists  of  an  11,000-volt  catenary- 
suspended  trolley,  from  which  current  is  collected  by  a 
bow  pantagraph  on  the  locomotive.  A  transformer  carried 
in  the  locomotive  cab  transforms  the  voltage  from  11,000  to 
'50  and  a  phase  converter,  operating  at  the  latter  voltage, 
'urnishes  three-phase  current  to  the  wound-rotor  induction 
motors,  of  which  there  are  eight  on  each  locomotive.  The 
system  operates  at  25  cycles.  The  motors  are  wound  for 
two  s\nchronous  speeds,  14  and  28  miles  per  hour,  and  are 
started  by  inserting  water  rheostats  in  series  with  the  rotor 
windings. 

The  1 2  locomotives,  which  are  now  in  service,  have  de- 


4,600 

90,000 

6,700 


At  speed  on  2  per  cent  grade .  '  75,400  

At  speed  on   1   per  cent  grade S5,800 

.\t  speed  on  4  per  cent  grade 

Maximum     guaranteed     accelerating     tractive 

effort   per  locotnotive 133,000  I33,00tl 

Appi-oximate  maximum  guaranteed  hp.  devel- 
oped   by    motors 5,000  5,000 

The  traction  powerhouse  is  located  in  Bluestone,  alx)ut  14 
miles  west  of  Bluefield.  Single-phase  power  is  obtained 
from  three-phase  turbo-generators,  which  have  a  single- 
phase  rating  of  10,000  kw.  at  80  per  cent  power  factor.  The 
current,  after  l)eing  stepped  up  to  44,000  volts,  is  trans- 
mitted to  the  various  substations,  where  it  is  again  stepped 
down  to  the  trolley  pressure  of  11,000  volts. 

OPERATION 

Earl\-  in  1914  the  average  number  of  trains  hauled  by 
steam  engines  in  lx)th  directions  over  the  section  under  con- 
sideration was  nine,  each  train  weighing  about  2,900  tons. 
This  is  equivalent  to  26,100  tons  per  24-hour  day.     Each 
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train  was  hauled  by  from  two  to  three  Mallet  compound 
locomotives,  depending  on  the  grade,  and  a  total  of  20  such 
engines  were  required  for  this  service. 

The  use  of  electric  locomotives  has  had  a  marked  effect 
on  the  oi)eration  of  trains  through  the  Elkhorn  tunnel.  The 
despatcher  will  now  allow  a  full  tonnage  train  to  leave  Eck- 
man  Yards,  eastl)ound,  ten  minutes  before  a  local  passenger 
train  is  due,  and  will  allow  the  same  train  to  enter  the  tun- 
nel four  or  five  minutes  ahead  of  a  passenger  train,  as  he 
is  perfectly  sure  that  it  will  come  through  without  delay. 
Formerly,  20  minutes  was  the  time  figured  on  for  a  train 
with  three  Mallet  engines  through  the  tunnel,  not  only  be- 
cause its  spt^d  was  less,  but  also  because  of  frequent  stall 
ing.  Two  electric  locomotives  consistently  pull  3,250-ton 
trains  through  the  tunnel  in  about  three  minutes. 

It  will  be  of  interest  to  follow  an  electric  locomotive  on 
one  of  its  regular  round  trips  over  the  line  from  Bluefield 
to  East  Vivian  or  Eckman  and  back.  (The  main  yards  at 
the  west  end  of  the  line  are  at  Eckman.)  Leaving  Bluefield 
inspection  track,  the  locomotive  goes  to  the  West  Bluefield 
Yards,  picks  up  a  train  of  from  85  to  95  empties,  and  pro- 
ceeding westward,  sets  them  off  at  the  various  mines  in  the 
coal  field  west  of  the  tunnel.  Proceeding  to  Eckman,  the 
locomotive,  without  turning,  picks  up  what  is  known  as  a 
tonnage  train   of  .^,250  tons,   consisting  of   from   28   to  45 
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cars,  depending  on  their  capacity,  and  starts  east.  A  pusher 
is  used  from  Eckman  to  Ruth  (at  the  eastern  portal  of  the 
Elkhorn  tunnel  and  at  the  summit  of  the  two  per  cent  grade). 
The  single  locomotive  then  takes  the  train  to  Flat  Top  Yards, 
where  additional  tonnage  up  to  4,750  is  accepted.  The  run 
from  Flat  Top  to  Bluefield  is  made  with  the  help  of  a 
pusher,  on  the  three-mile,  1J4  per  cent  grade  at  the  end  of 
the  division,  between  Graham  and  Bluefield. 

The  round  trip  from  Bluefield  to  Eckman  and  back  is 
made  in  the  average  time  of  seven  hours,  and  two  such  trips 
constitute  an  average  day's  work  for  one  train  crew.  For- 
merly, with  steam  operation,  a  day's  work  for  one  train 
crew  consisted  of  a  single  round  trip  l)etween  Bluefield  and 
the  coal  field,  which  usually  took  12  hours.  There  are 
usually  9  of  the  12  electric  locomotives  actually  on  the  road, 
with  one  at  Bluestone  undergoing  general  repairs,  one  idle 
at  Bluestone  for  relay  and  one  over  the  inspection  pit  at 
Bluefield. 

Some  ammeter  readings  taken  on  one  of  these  trips  may  be 
of  interest.  These  readings  were  taken  from  the  four  am- 
meters in  the  cab,  each  meter  registering  the  current  taken 
by  each  of  the  four  trucks.  Normally  the  current  taken  by 
the  different  trucks  is  equal;  therefore,  the  total  current 
taken  by  the  locomotive  is  four  times  the  reading  of  one 
ammeter. 


The  train  (westbound)  consisted  of  one  electric  locomo- 
tive with  a  trailing  load  of  92  empties.  When  going  up  i 
1.4  per  cent  grade  west  of  Bluestone  at  14  m.  p.  h.  the  am- 
meter showed  500  amperes,  and  when  coasting  down  the  two 
per  cent  grade  through  and  west  of  the  Elkhorn  tunnel  an 
average  regenerative  current  of  300  amperes  was  registered. 
Later,  when  coming  east  with  23  7 5 -ton  cars  (over  half  a 
nonnal  tonnage  train)  with  one  locomotive,  the  ammeter 
showed  550  amperes  on  the  two  per  cent  up  grade  and  a 
regenerative  current  of  400  amperes  on  the  2.36  per  cent 
down  grade.  One  locomotive  will  take  a  full  tonnage  train 
of  3,250  tons  down  the  2.36  per  cent  grade  at  about  15 
m.  p.  h.  without  air  brakes.  Under  such  conditions,  which 
are  normal,  the  regenerative  current  per  truck  is  about  550 
amj)eres.     The  regenerative  ability  of  the  three-phase  motor 
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LOCOMOTIVE   NO.                                     CAB  NO 

ITEM 

NAME 

1 

PANTAGRAPHS  k  aROUND  SWITCHES 

2 

BELL  a  CORD 

3_ 

4 

HEADLIGHTS 

ROOF  WIRING. 

5 
G 

OIL  CIRCUI 1  BREAKER. 

MAIN  TRANSFORMER 

7 

PHASE  CONVERTER. 

■ 

PHASE  CONVERTER  AIR  CAP.  BOTTOM. 

9 

STARTING  MOTOR. 

10 

COMPRESSOR. 

11 
12 

FAN. 

MAIN  KNIFE  SWITCH 

U 
14 

SWITCH  GROUPS. 

REVERSERS. 

IS 

POLE  CHANGEOVER  SWITCHES. 

IS 

CONTROL  CHANGEOVER  SWITCHES. 

17 

RHEOSTATS. 

10 

MAIN  MOTORS. 

19 

MAIN  MOTOR  AIR  CAP.  BOTT.  12        3        4 

70 

MAIN  MOTOR  AIR  GAP.  SIDES.   12       3       4 

21 

MAIN  MOTORS  BLOWN  OUT. 

22 

GEARS  A  PINIONS. 

23 

MOTOR  GENERATOR. 

21 

RELAYS. 

25 

METERS.             ^ 

2C 

COMPENSATORS. 

27 

CONTROL  *  LIGHTING  TRANSFORMER. 

28 

LIGHTING  CIRCUITS 

n 

REACTANCE  COIL. 

30 

WIRING. 

31 
32 

MASTER  CONTROLLER. 

AUXILIARY  CONTROLLER. 

33 
]) 
35 

3* 

BATTERIES 

HUTERS. 

FLANGE  OILER. 

HAND  PUMPS. 

V. 

11 

WATER  PUMPS. 

SANDERS. 

39 
40 
41 

AIR  BRAKES. 

CONTROL  *IR  SYSTEM. 

CAB. 

_42_ 
43 

CAB  BtOWN  OUT. 

TRUCKS. 

44 

DRAFT  GEAR. 

45 

JACK  SHAFTS. 

4« 

JACK  SHAFT  OIL  CUPS. 

47 

T.  L.  JUMPCR. 

4( 

OIL  4  GREASE. 

49 

TOOLS  «  EQUIPMENT 

50 

51 
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is  one  of  the  main  factors  which  makes  their  use  for  this 
severe  service  i>articularly  successful.  Another  characteristic 
of  the  three-phase  motor  which  has  proved  most  valuable  is 
its  inherent  ruggedness,  due  to  the  absence  of  a  commutator. 
When  starting  a  heavy  train  on  a  grade  with  a  steam  lo- 
comotive the  pusher  does  not  shut  off  steam  when  the  head 
engine  stops  the  train  with  the  air  brakes.  It  simply  holds 
against  the  train  with  open  throttle  and  in  so  doing  permits 
the  head  engine  to  release  the  air  and  pick  up  its  share  of 
the  slack  when  ready  to  start.  When  the  front  half  of  the 
train  is  under  way  the  pusher  will  start  its  half  and  the  en- 
tire train  will  move  with  a  minimum  of  jarring  and  bump- 
ing. Of  course,  poor  track  and  weather  conditions  may 
complicate  matters  to  such  an  extent  that  perhaps  three  or 
four  minutes  might  be  required  to  start. 
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The  three-phase  motors  on  the  electric  locomotives  are 
p'-euliarly  adapted  to  stand  up  under  the  severe  conditions 
above  mentioned  when  startinc;  a  heavy  train.  In  fact,  their 
ability  to  stand  still  under  full  load  for  a  maximum  of  five 
minutes,  while  holding  a  train  about  to  be  started  on  a  heavy 
grade,  contributes  in  a  large  measure  to  their  success  in  this 
installation. 

LOCOMOTIVE    MAINTENAN-CE 

I'he  facilities  provided  for  the  inspection  and  maintenance 
of  the  electric  locomotives  appear  small  when  compared  with 
the  extensive  and  elal)orate  facilities  required  for  the  proper 
maintenance  of  an  e(iual  power  in  steam  locomotives.  One 
rather  small  machine  and  inspection  shop  at  Bluestone  and 
one  small  frame  office  and  store  I)uikling,  an  open  air  inspec- 
tion pit  and  six  sand  boxes,  at  Bluetield,  are  all  the  electric 
hxomotive  facilities  provided.  The  absence  of  round- 
houses, coal  docks,  cinder  pits  and  water  tanks  is  particularly 
noticeable.  The  general  insj^ections  and  heavier  repairs  are 
made  in  Bluestone,  a  point  about  11.5  miles  west  of  Blue- 
field,  while  the  terminal   insjK'ctions   and  light   running   re- 


a  narrow  gage  track  for  the  transfer  of  wheels  l>etween  the 
locomotives  and  the  wheel  track,  as  they  rest  on  a  wheeled 
pneumatic  jack. 

The  pit  furthest  from  the  machine  bay  is  used  almost 
exclusively  for  inspection  puq)oses,  and  to  facilitate  this  in- 
spection a  platform,  1 1 2  ft.  long,  and  located  1 2  ft.  8  in. 
above  the  rails,  has  l^een  erected  near  it. 

All  erection  and  repair  work  is  done  over  the  other  in- 
spection pit  and  in  the  machine  bay.  This  part  of  the  shop 
is  ser\ed  by  a  ,SO-ton  AN'hiting  crane  equipped  with  a  30-ton 
main  hoist  and  a  5-ton  auxiliar\'  hoist. 

Some  of  the  machine  tools  installed  in  the  machine  shop 
are  individually  motor-driven  and  part  are  arranged  for 
group  drive  from  one  motor-driven  line  shaft.  All  motors 
are  2 20- volt,  direct  current.  The  machine  tools  installed 
are : 

Motor   Driven 

Description   of  tool. 
80-in.   driving  wheel  l:J.tlie.  ....-;.•■.......••.•.:.-«•••  • 

73-in.  boring  and  turning  mill.  ....... .,'.- -•■-•••••  • 


30-in.   X   30-in.   x   8-ft.   planer. 


Motor 

Hp. 

R.P.M. 

50 

500-1,000 

2 

1.200 

li 

375-1,500 

5 

i.too 

\ 


Power    House    and     Locomotive  Inspection     Building    at     Bluestone 

pairs   are  made  at   Bluefield,   the  eastern   terminus   of  the     ^!^n '■""'' 'ir?' f"^'"^ '''^J}''^%"*''"V-''^         't^     c„«l*^cn"l"^,9^ 

•  .  '  60-in.  X   O-It.   borinR  and  drilling  machine   (nor.  > 4  500-750-1  500 

electric    zone.  20-in.   crank   shaper 4         500-750-l!5O0 

When  considering  the  question  of  providing  ])roper  main-       '  '"  "  '^  ''" ^  ^'^^^ 

tcnance  facilities  for  the  entire  installation,  it  was  decided  Beit  Drive.n  i-roip 

that  Bluestone  was  the  logical  site  for  the  main  locomotive  36.1"'.  \enicai  ^dn"K..!\'.'.\\\\V.'.\\'.\\'.\'.\ !!'.".!!  ^ 

inspection  and  maintenance  building,  I)ecause  of  its  central      u-jn.,  2  spimiie,  sensitive  driii. ^     15  82S 

1      *    .  11.  11  1  36-111.  X  4-in.   wet  tool   emery   wheel 

location  as  regards  the  electric  zone,  and  because  the  power      size  c.  Diamond  douMe  emery  grinder J 

plant  was  to  be  located  there,  near  the  only  available  water  ,„„,,.,,         ,       «-ar.;e  Pneimat.c  Tools                               \ 

,                                                                                                   -^  600-lb.   single   frame   hammer                                                                                             ' 

>U[)ply.  45-ton  rod  Imshing  press 

The  locomotive  inspection  building  at  Bluestone  is  a  sub-  ^^''^'^  ^^'^'^                             :- .  . 

-tantial  brick  and  steel  structure  148  ft.  by  68  ft.,  similar  In  addition  to  the  al)ove  a  winch  driven    by    a    15-hp., 

in  style  to  the  power  plant.     This  building  is  shown  on  the  l,()50-r.  jx  m.   motor  is  located  just  outside  of  the  western 

right  of  the  power  house  in  one  of  the  illustrations.      B\-  end  of  the  shop  for  moving  the  locomotives  which  are  l^eing 

referring  to  the  floor  plan  it  will  l)e  noted  there  are  two  insjiected  or  repaired. 

inspection  pits  running  the  full  length  of  the  building,  with  The  overhead  system  of  electric  lighting  is  employed,  with 

a  wheel  pit  connecting  them  with  the  wheel  track   in  the  large  tungsten  lamps  in  enamelled  metal   reflectors  located 

machine  tool  bay.     The  inspection  pits  are  of  concrete,  are  on  the  steel  roof  trusses.     A  special  feature  of  the  lighting 

well  drained  and  are  provided  with  numerous  lighting,  power  s}stem  is  the  use  of  100  and  60- watt  lamps  in  angle  reflec- 

and  compressed  air  outlets.     The  wheel  pit  is  equipped  with  tors,  which  are  mounted  on  the  side  walls,  about  10  ft.  from 
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train  \v;i.-.  hauled  l>y  from  two  to  tliriv  .\Iallit  loinpound 
ItKoniotivrs.  (k'lK'iulinii  on  tlie  gradi'.  an<l  a  total  of  20  >iu]! 
tnilint-  wtrr  rr«|tiired  for  this  si'n-icr. 

I  hi  ii-i-  of  fUdrii  lo(oniolivi.-<  ha>  had  a  marked  fffe>t 
on  the  o|.eraliou  of  traiii>  tlinnmh  llu-  I'lkhorn  funnel.  The 
<ie.-'[>ateher  will  now  allow  a  full  t(»nna.i,'e  train  to  leave  I'.t  k- 
man  \'ar(is.  ea>ll>ouiul.  ten  niiiuHe.<  hefore  a  hxal  passenger 
train  i>  due.  and  will  allow  tin-  .-anii-  train  to  enter  the  tun- 
nel four  or  five  niinutis  ahead  of  a  i>a>>eni:er  train,  as  he 
i>  jK-rfeetly  >ure  that  it  will  tome  throUizh  without  delay. 
I-'ornu-rly,  Jo  niunite-«  was  the  tinu-  fiuurid  on  for  a  train 
with  tiirei-  MalKt  engines  throuuh  the  tunnil,  not  only  he- 
raUM'  its  <\n\-(\  was  li-ss,  hut  alx)  U'<'au>e  of  fre<|uent  >tall 
ini:.  Two  electric  Imoniotive.s  consi.<tentl\  j)ull  .\250-ton 
trains  throu'^h  the  tuiuiel  in  about  three  minutes. 

!t  will  lie  of  interest  to  follow  an  ile*  trie  loiomotive  on 
oju-  of  its  regular  round  trips  over  the  line  from  Hluefield 
to  F,a.*t  Vivian  or  Kiknian  and  hack.  (  TIh-  main  yards  at 
the  West  end  of  the  liiu-  are  at  la  kman. )  l.eavinu  Uluefieh! 
in-[ie(tirin  tra»k.  tlie  l(H<»motive  Uoe^  to  the  W'e^t  iiluet'leld 
Yards,  picks  uj)  a  train  of  from  -s.^  to  "'.^  itnptie.-,  and  pro- 
ceiHlini,'  westward,  sets  them  off  at  tin-  various  mines  in  the 
coal  field  \vv.<t  of  the  tuimel.  I'mrrediim  to  Krkman.  tiu- 
l<He>motive.  without  turninu.  jiicks  u|i  what  i-  known  a-  >. 
tonnajii'.  train   of    >.2.^o   tons,   c«»n.Ni>ting  »jf   from  J.^   to   4.^ 
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car-,  depriidiniif  «»iv  tlieiii' tapacily.  and  -t.iri-  r.i-i.  .\  |iu-her 
is  us«-d  fn»m  r.<  kniait  to  Ruth  (at  the  eastern  portal  of  the 
l'.lkh))rn  tunnel  .uid  at  the  .-unimit  (»f  the  two  pir  (eiit  L;ra<le). 
i  he  -iiiudc-  locomotive  then  take>  the  train  to  Flat  To])  Yards, 
where  additional  toimai^e  ui>  to  4.750  is  a«cipted.  The  run 
from  |- iat  Top  to  iJluel'ield  i-  made  with  the  lul|>  of  a 
pu.-her,  on  the  thn-i -nn'le.  1  '  ,  pir  tent  s^rade  at  the  end  of 
til/'  divi-ion.  JHtweeii  (xraham  and   Iduetield. 

I  he  round  trip  from  I'duetield  to  Iv  kman  and  hack  i^ 
ina<le  in  the  averau'e  time  of  <i'Vi'n  hour<.  and  two  sin  h  trips 
constitute  an  averaize  day">  work  for  one  train  <rew.  I"or- 
merly.  with  .--teatji  operation,  a  (hiy>  work  lor  one  train 
ca'W  ioii>i-ted  of  a  sillizle  rouixl  trip  I.etwei-n  liluet'ield  and 
the  coil  rnld.  wiiith  u-ually  took  12  hour>.  Ihire  are 
usually  '>  of  tht'  12  elcctri*  loiomotives  actually  on  the  road, 
with  oiu-  at  Idue^tone  underuoin^  u'eiieral  repairs,  one  idle 
at  l'.lui-lf)iie  for  relay  and  one  ovi-r  the  insjiettion  |iit  at 
liluehehl. 

.S(»me  ammeter  reatlinu's  taken  on  one  of  the>e  trip-  may  he 
of  interot.  The-e  readin.u-  wire  takiii  from  the  l"our  am- 
meter.-, in  the  call,  eai  h  meter  reL:i>terin!^  the  current  taken 
l.y  eath  of  the  four  truck>.  Xormallx  tlu-  <  urrent  taken  hy 
tlic  different  trucks  is  e<|ual;  theretore.  the  total  current 
taken  hy  the  liMoniotive  is  tour  tinu>  the  riadinu'  of  one 
ammeter. 


The  train    ( we,>.tliound )   con.-isted of  one  electric  loconv - 
tive  with  a  traihni:  load  of  '^2  em|)ties.     When  .uoint,'  up 
1.4  i)er  tent  urade  we>t  of  Hlue-tone  at   14  m.  p.  h.  the  an 
meter  showed  500  ampere.'^,  and  when  coa>tini,'  down  the  tw  , 
j>er  cent  jirade  throu"-:h  and  we.«;t  of  the  I'.lkhorn  tunnel  a 
average  regenerative  i  urrent  of  .^00  amperes  was  reijistere.' 
later,  when  comini,'  east  with  2.^    75-ton  cars   (over  half  , 
normal    tonnaue    train)    with    one    hxomotive.    the    ammetc 
>howfd   550  amperes   on   the  two  per  cent   up  j;rade   and 
re.iienerative   current    of   400   ami)eres   on   the    2..-^()    i)er  cei: 
down  i^rade.     One  liHomotive  will  take  a  full  tonnaue  trai 
of  .>.25o   tons  down   the   2..>(»    |>er  cent   urade  at   ahout    1 
m.   p.  h.  without  air  hrakes.      I'nder  such  conditions,  whici 
are  normal,  the  remnerative  current  j)er  truck  is  ahout  55c 
am|)eres.      The  reiii'nerative  ahility  of  the  three-phase  moto, 
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LOCOMOTIVE    No 


-^•1- 


TtM 

NAME 

1 

P«NT«GR«PHS  1  I.HOUND  SWITCHES 

2 
3 
4 
5 

6 

'T 

BELL  1  CORD 

HtAtlLIGMTS 

ROOF  WIRING. 

OIL  ClrtCUU   B.1t«KfR        ..  •       ■    , 

MUN  IR»NSFl)RMtR 

PHASE  CONVERTER 

PHASE  CONWEBTER  »1R  <.»P   BOTTOW. 

STARTING  MOiOrt                                 ,     ■■ 

10 
11 

13 

COMPRESSOR 

FAN                               _      ,           _^._^_;,. 

MAIN  KNIFE  SWITM.     '         '   '  -  ^.,^     • 

■      -         ' 

.      -    ■■    "- 

■      ■    ■      - 

SWITCH  GROUPS.                         -"            •■..■■■■ 

■.     '■  .  ■  ■     . 

M 

HEVERSEHS                                        ^          ■." 
PULE  CHANGEOVCR  SWITCHES: 
tONIHOL  CHANGEOVER  SWITi  Hi!>. 

-— ^ 

.    ■••■ 

IS 

:•"■■.  ', 

Ifi 

17 

RHEOSTATS 

IC 

MAIN   MdTOaS 

MAIN  MOTOR  AIR  GAP    BOTT    1         .         3 

MAIN  MOTOH  AIR  GAP    SIDES     1         2         I 

MAIN  M0T0.1S  BLOWN  OUT 

GEARS  \  PINIONS.          _          j^^ 
MOTOR  GENERATM.    -.  -  .  '  '      <          ^.    . 

11 

1 

4 

20 
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Inspection  Card   Used   in   Connection  with  the  General   Inspection  of 
Electric    Locomotives    at    Bluestone  '  ...V-' • .  ".' '     •-■ 

i-  one  of  the  main  fat  tor-  wliiih  maki>  their  u.-e  lor  this 
.■«evere  .-erviie  particularly  >ui(es-ful.  .\nother  i  haracteristic 
ol  tile  three  phase  motor  whiih  ha-  |i?-o\ed  uKjst  valuaMe  is 
it-  inhermt  ruuu'ednc— .  <lue  to  the  ah-enie  of  a  commutator. 
When  -i.irtinu  a  hea\y  train  on  a  urade  with  a  steam  lo- 
comotive the  pu-hi  r  dot-  not  -hut  off  steam  when  the  head 
eiiu'ine  -top-  the  train  with  the  air  hrake-.  It  simple  ht)ld> 
a^ain-t  the  train  with  open  throttle  and  in  .-tj  doinji  permits 
the  head  eimiiu  to  release  the  air  and  jiiik  up  its  share  of 
the  -Iat  k  whiii  rtatly  to  -tart.  When  the  front  half  of  the 
train  i-  undir  way  the  pu>her  will  start  it-  half  and  the  en- 
tire train  will  move  with  a  minimum  of  jarrini:  and  hump- 
ini,'.  ()f  lour-e,  |»oor  trai  k  and  weather  conditions  may 
complicate  matters  to  such  an  e.Ntent  that  perhaps  three  or 
four  minutes  mii;ht  he  re(|uired  to  start.  .•••.;•  ■;•  ; 
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.  Iio  thrii'-i)ha>c  motors  on  tlie  (.'Icctric  loioiiiotivcs  arc 
;liarl\  lidaptril  to  >tan(l  uji  iindrr  the  sewri'  loiulitions 
r  im-ntioiH-d  wlu-n  startiim  a  hoavy  train.  In  fact,  tlk-ir 
]]\v  to  .'^tand  >till  uiidir  full  load  for  a  maxinuini  of  fiw 
liite?,  while  holding  a  train  altout  to  he  started  on  a  heavy 
fie.  eontril)Ute>  in  a  larLre  niea>iire  to  their  success  in  this 
.illation. 

l.(U(  iMo  I  i\  I,    \i  \i\ n  N.WCl. 

The  fa(  ilities  provided  for  the  ii\>|Kition  and  maintenance 

ilie  electric   locomotives  a|i|)ear  small  when  com})are(l  with 

extensive  and  elahorate  facilities  rc-<|uiri-d   for  the  proper 

;,iintenance  ot    an  ei|ual   power  in  .>leam   liKomotives.      One 

;'lier  .-mall  machine  and  in>pection  shop  at   Hkiestone  and 

,  .  ;  small  frame  office  and  >tore  hiiildint:,  an  open  air  inspec- 

•1  pit  and  six  .-and  hoxe.-.  at    llluitield,  are  all  tlu-  tie*  trie 

ittnotive     facilities     provided.       The     absence     of     round- 

•  lUses,  coal  docks,  i  inder  pits  and  water  tank-  is  particularh 

iritict*;i!»le.       rile  ^c-neral   iii-pi'(  l:on>  and  heavier  rc-pair-  are 

-.i.ide  in   Hliie-lone.  a   point  al>out    11..>   mile.-  we-t  of   Hlue- 

I  M.   while  the  terminal    iii-pec  tioii-   and    lii:ht    rimniim   rc- 


a  narrow  u'a.Ue  Lrack  for  tiie  tran-fer  of  wheel-  hetween  tl'e 
locomotives  and  the  wheel  track,  a-  they  rest  «»n  a  wlicclotl 
inu'umatic   jack. 

The  ]»it  furthot  from  the  niachine  l»a\-  i-  u.-e<i  ahno-i 
♦■xclu>i\ei\  for  in-pection  purpo-e-.  and  to  facilitate  tin-  in- 
spcH  tion  a  ]ilatform.  11  _'  ft.  lotm.  and  hxated  IJ  fl,_  .i>  in. 
aliovc  the-  rail-,  ha-  !»een  erected  near  it. 

.\11  erection  and  repair  work  i-  doiu-  ovi  r  the  otlxr  in- 
sjiecticm  pit  and  in  the  machine  l»ay.  i'his  |»an  of  the  -1m»p 
i<  -erved  1»\  a  .><t-t()n  W'hitinu  »  ranc-  e«|uij>|K'd  with  a  .■iii-ton 
main  hoist  and  a  .^ -tern  auxiliary  hoi-t. 

Some  of  the  machine  tools  installed  in  tlu-  machine  -Ivoj) 
are  individually  motor-driven  and  part  are-  arranued  t"or 
izn.up  dri\i  from  one  motor-driven  line  -haft.  .Ml  motors 
are    JJ!0  voLi,   diricct  current.  Mil-  niaihine   iiMt\>   in-tailed 

arc-:  v-'---    -■     "  •:>;•'    '    "       ':.  -:  _-"'■-■  .':  ■ 

, l>c-iri|>ii«'ii  <.*i'  t'X'l^  ;    ■■••  ,  •  . .  •  ; 

^()-in.   ■lrj'vi4>K  wlxi!  I.'tlii'-  •.••••.■  ■- -">'■•.""•• 

y^-iit.  1»«rii»j;  aU<l'.t«niii,i.»:  ■iiiill.i....: . .    .'.■;.■...'.,•. 

Jfl-iii.  X  ,'(»-iit.-.  \;.s-ft.  jiI;r.jtT .';'  .■.;•'.:;  ......... 
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Power    House    and     Locomotive    Inspection     Building    at     Bluestone 


.'-■  pair-  are  made  at  liluefield.  the  ea-lern  lirmiiui-  of  the 
/_  '  eleetri(    /one.  v''  <.'     •'.'!•./' •■;.'••". 

N\  hen  eonsideriuii  the  i|ue-tioii  of  jirovidinii  |»roper  main- 

;':  iMiaiice  fae  ilitio  for  the-  entire  in-tallation.  it  wa-  dee  ided 
-.that    Hluestone  wa-  the  logical   -ite'   for  the  main   loeomotive 

.-  insp.-ction  and  maintenaiue-  huildiiiL:,  iieeau-e  of  it-  central 
i  •.■  l.eX'ation  as  reuards  the  eleitri(  .omc-.  and  heeau-e'  the  power 
•.^i.  plant  was  to  he  loe  ate-d  tliefe-.  Hear  the  onl\  a\ailalile  water 
■--••■^  -U|)ply. 

-.,.'.  ' ''^'  hdomotive  ill-pee  lioii  liuildiiiL;  at  lllue'-tone'  i-  a  -u')- 
.y.Hantial  hriek  and  -teel  struelure  14,s  ft.  I>y  <>>S  ft.,  similai 
.'.■."'111  style-  to  the  |»ower  |>laiit.  I  hi-  l.uildinu  is  shown  on  the 
:. .  -'"iiiht  of  the  power  house  in  oiu-  of  the  illu-tration-.  Uy 
;-■  rcferrini:   to  the    tloor   plan    it    will    l)e-   noteil    there   are-   two 

:.■  inspection  jiits  ruiiiiinu  the  full  lenutli  of  the  building,  with 
r;..a  whe-el  pit  ( oniie-e  tint:  tlu-ni  with  the  wheel  track  in  tlu- 
.*'    mac  him-  t(M)l   haw       I'lu-  in-peclion   pit-  are  of  (oiurete-,  are 

..  ^vc-11  tlraincd  and  are  jirovide-d  with  iiumerou-  liuditinu.  power 
■>."   and  e(im|/ressed  air  outlet-.      The  wheel  pit  is  e-<|uii»pe-d  with 
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-litO-l.fKM) 

.^ftn  r30l.SflO 

50J'  750  l..S«)0 

1.0<»0 
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»*b-ilK-  X   I  S^n.  fiiuim-  h'.Uit  .  K  . .  .■.■.:.■.  .  .'..'.. .  . 

60-in.  X   6- ft.   Iioriii;;  aiiii  •triitim;  niaohiiu-    <  lu  r.  i .  ,  .,  . . 

20-iii.    fjaiik    sliapfri ....;...;... .w-.^  . . 

3-tt.  I  aiti.il  (kiif.-.i  ......_■,■,-..■■•■••■.••••.•.•-■- •      •' • 

.-v.'.  •■-     "•7.|tK!i     |»i<nh\    <'H«'rP 
i.S-iu.   x   -lO.-ft.   ciViin  v'T:U?iv'. .  ,  .  .  ■.■ .  .  .:.  .:^,  ....  ,-  ..•.'..»'-^V  |- 

36-m.   vi-rti<.-'al-«l^ni; ■...,...-;.,....■..■.: :...    ....,;....  ' 

Hill..  J  -|iiii'iiV,  ^-vij^itivi  iiifli.  .:..■....'; .  .',  .  ..  .' 

J«<->u.    X    A\n.    Wfl   C'-"il    tiiurv    ulif«;I ...............  .    i 

Size  c.    I  M.niU'ii't  •!>'!iI4j-   ^iniry    Hiiiiitcr:  ......:.,.;.  ..;.f  '       ■ 

("lOOtli.   MtiKti-   trai'u-    l;.im.in^;r  '»■■'!,[  --••..-•'.: 

4:>:l<'ii  i->vl  tiU>ltii\)^I"r»i*<.  "  •   ' 

\V)ii-<  I    iaciv^   '  ^ •..'■■■•• -1 '.■.;' 

Ill  addition  to  the-  aiiove  a  wiiuh  driven  lt\  a  l.^-h|»^ 
1  .'>.-"-r.  p.  m.  motor  i-  l<K.ite-d  ju-t  out>ide  «>f  the  wv-tern 
end.  of  the-  -hop  for  movinji  the  locttmotivc-s  which  are  U-intj 
in-|>ee1e(l  or  repaire-d. 

riu  oee-rluail  -y.-te-m  of  etectric  liuhtinsi  is  emploveel,  with 
l.'.rue-  tuni,'-ten  lamji-  in  c-namelle-d  metal  rellei  tor-  leKaled 
on  the  -tc-el  roof  tru--c-.-.  A  -pee  ial  feature  c»f  the  liuhtinij; 
-y-tcin  i-  th.e  u-e  of  100  and  (»U-watt  lamps  in  anizle  retlec- 
lo:-.  wliiih  are-  m.:uii:e-d  on  the  -iile  walls,  altout   1<I  ft.  from 
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the   floor.      E.xtension  cord   receptacles   are   provided   where 
necessarj-. 

LOCOMOTIVE    INSPECTION 

The  general  inspection  routine  requires  under  normal  con- 
ditions that  one  locomotive  he  sent  to  the  shop  each  day. 
Rotating  the  12  locomotives  in  this  way  insures  that  each 
one  receives  a  general  inspection  every  12  days.  Of  course, 
e.xtra  heavy  repairs  upset  this  plan,  but  as  a  general  thing 
it  IS  closely  followed.  Immediately  after  a  locomotive  ar- 
rives in  the  shop  it  is  given  an  inspection  card,  as  illustrated. 
As  will  l)e  noted,  this  card  gives  a  complete  list  of  the  loco- 
motive parts  to  be  inspected.  Each  man  in  the  inspection 
force  is  permanently  assigned  to  cover  a  certain  number  of 
these  items,  the  total  being  divided  l)etween  seven  wiremen, 
one  airbrake  man,  one  machinist  and  one  pipefitter.     In  this 


^OO  Trollet/ 


B 


Sketch    Showing    How  the    Upward   Thrust   of  the    Pantagraph   Shoe 

Curves  the  Trolley  Wire  So  That   It   Makes  Contact  with  the 

Shoe   at   Points   A    and    B   Only,   Thus   Causing    Greatest 

Wear  at  Those  Points 

way  the  work  for  each  man  is  automatically  outlined  in  ad- 
vance and  no  time  is  wasted  giving  routine  instructions. 
When  the  card  is  hung  on  the  locomotive  the  force  of  in- 
spectors start  to  work  and  as  the  insi)ection  of  each  item  is 
completed  the  man  responsible  marks  his  initials  after  it  in 
the  column  headed  "Xame."  Any  fault  found  is  immediate- 
ly reported  to  the  foreman  insfjector,  who  takes  steps  to  have 
it  corrected. 

As  each  electric  locomotive  is  made  up  of  two  distinct 
units  or  halves,  it  is  possible  to  take  one-half  of  one  loco- 
motive and  attach  it  to  a  half  of  another  locomotive.  In 
other  words,  these  units  or  halves  are  interchangealjle.  This 
arrangement  has  proved  most  convenient,  because  it  often 
happens  that  two  locomotives  require  repairs  to  only  one  of 
these  units  at  the  same  time.  By  the  simple  expedient  of 
coupling  the  two  good  halves  together,  one  good  locomotive 
is  made  from  two  which  would  otherwise  be  unfit  for  serv- 


of  a  small  frame  building  containing  an  office,  an  oil  room, 
a  locker  and  wash  room  and  a  store  room.  An  open  air  in- 
spection pit  and  six  elevated  sand  boxes  are  also  provided. 
The  day  inspection  and  maintenance  force  at  Bluefield  con- 
sists of  an  inspector,  a  clerk,  a  wireman,  a  machinist,  a  pipe- 
fitter, an  oiler  and  three  laborers.  The  night  force  consists 
of  a  machinist,  a  pipefitter,  and  oiler  and  two  laborers.  Ex- 
cept for  the  electric  light  wiring,  no  inspection  is  made  of 
the  electric  apparatus  at  night.  The  locomotives  are  ex- 
j)ected  to  be  ready  for  service  after  a  layover  of  40  minutes 
at  Bluefield,  except  in  cases  requiring  extraordinary  repairs. 
This  means  that  a  locomotive  is  idle  for  inspection  only 
about  two  hours  out  of  every  24,  or  about  8  per  cent  of  the 
time. 

LOCOMOTIVE   l'ERl'ORM.\NCE 

In  general,  it  can  lie  said  that  the  locomotives  have  more 
than  come  up  to  expectations  in  their  ability  to  stand  up 
under  the  most  severe  traction  conditions  in  the  world,  and 
considering  the  racking  service  and  the  fact  that  these  arc 
the  first  locomotives  built  to  haul  such  enormous  trains  over 
heavy  grades,  their  performance  has  been  remarkable.  No 
tires  have  been  replaced  since  electric  operation  was  inau 
gurated  in  May,  1915.  Any  flat  spots  that  have  appeared 
have  been  filled  up  by  electric  welding  and  then  ground  off 
to  the  proper  contour. 

The  solution  in  the  water  rheostats  (water  and  soda  ash) 
i>  renewed  about  once  a  week.  The  renewable  steel  panta- 
graph shoes  have  a  serviceable  life  of  from  two  to  three 
months,  the  greatest  wear  taking  place  along  the  edges  of 
the  shoe.  This  is  evidently  because  its  contact  surface  is 
flat,  whereas  the  trolley  wire,  at  the  point  of  contact,  takes 
the  fonii  of  a  long  radius  arc  due  to  the  upward  thrust  of 
the  pantagraph.  This  condition  is  of  course  exaggerated  in 
the  sketch.  It  is  usually  found  that  while  the  shoe  wears 
through  along  the  edge,  the  metal  near  the  center  is  hardly 
touched. 


Locomotive  Inspection   Facilities  at   Bluefield;  a   Pit,  Which  Cannot 

be  Seen   is  Located   in  the  Second   Track   in   Front  of  the 

Frame   Building 

ice.  Such  a  practice  necessarilx-  requires  some  special  system 
for  keeping  the  locomotive  numbers  straight.  The  system 
used  is  to  give  permanent  distinctive  numl)ers  to  the  cabs 
(as  the  units  are  called)  and  temporar}-  numbers  to  the  en- 
tire locomotive  of  two  cabs.  The  cab  numbers  are  on  a 
brass  plate  riveted  to  each  end  of  the  cab  on  the  inside  and 
consist  of  the  letter  E  and  a  number.  The  locomotive  num- 
bers are  on  removable  plates  hung  on  the  outside  of  each  cab. 
A  record  showing  the  cab  numbers  assigned  to  each  loco- 
motive number  is  kept  and  each  time  a  change  is  made  copies 
of  the  corrected  list  are  sent  to  the  officers  interested. 

The  maintenance   facilities   at   Bluefield,   where  terminal 
inspections  and  light  running  repairs  only  are  made,  consist 


SPONTANEOUS  COMBUSTION   OF  COAL 

BY  J.  F.  SPRINGER 

The  Canadian  Pacific  maintains  at  Montreal  a  coal  pile 
whose  maximum  capacity  amounts  to  about  250,000  tons. 
This  coal  is  a  good  quality  of  bituminous  from  the  Sydney 
coal  field  on  Cape  Breton  Island,  Nova  Scotia  and  is  brought 
to  Montreal  by  boat  during  the  warm  season.  During  the 
winter  when  river  navigation  is  closed,  the  coal  is  mined  and 
stored  in  piles  at  the  mines.  These  piles  give  practically  no 
trouble  from  s])ontaneous  combustion,  although  the  piles  are 
quite  deep.  At  Montreal,  on  the  contrary,  much  trouble  has 
l)een  experienced  from  this  source  and  yet  the  depth  of  stor- 
age is  only  about  half  that  at  the  mines.  The  New  York 
Edison  Compan\'  maintains  a  big  l^tuminous  storage  yard 
where  the  coal  is  piled  up  to  heights  of  about  35  ft.  Spon- 
taneous combustion  gives  trouble  here  also.  Indeed  the  sub- 
jet  is  one  of  importance  to  all  consumers  who  maintain  bitu- 
minous piles  from  20  to  40  ft.  in  depth. 

As  is  generally  known,  spontaneous  combustion  is  the  ig- 
nition and  burning  of  coal  without  the  assistance  of  an  out- 
side source  of  high  temperature  either  at  the  beginning  or 
during  the  progress  of  the  fire.  The  coal  in  the  hold  of  a  ves- 
sel will  at  times  take  fire  and  burn  for  days  or  weeks,  not 
only  without  assistance  l)ut  despite  efforts  to  put  out  the  fire. 
The  fire  will  originate  in  the  depths  of  the  pile  and  spread 
from  that  point.  The  causes  and  prevention  of  spontaneous 
comljustion  are  subjects  which  have  engaged  serious  attention 
for  a  number  of  years  and  considerable  information  of  value 
is  now  available.  Spontaneous  combustion,  like  ordinarv 
combustion,  requires  two  things;  a  temperature  high  enough 
to  cause  ignition  and  a  supply  of  oxygen.  But  it  should  l)e 
noted  that  it  is  only  necessar>'  that  a  small  part  of  the  pile 
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|)e  at  the  temperature  of  combustion  to  start  the  fire.     Once 
it  i?  started,  of  course,  the  high  temperature  spreads. 

\'arious  suggestions  have  been  made  as  to  air  movements 
through  a  coal  pile.  A  report  of  two  or  three  somewhat 
casual  inspections  of  a  large  pile  ventilated  with  a  numl^er 
of  vertical  holes  passing  from  top  to  bottom  states  that  they 
failed  to  indicate  a  down  draught;  warm  air  appeared  to  rise 
from  all  the  holes,  and  in  winter  when  the  pile  was  covered 
with  snow,  melted  passages  through  to  the  surface.  Coal 
stored  on  wet,  impervious  soil  is  more  apt  to  suffer  from 
s{)ontaneous  combu.stion  than  coal  stored  on  dry  sand  or  on 
a  thick  bed  of  cinders.  It  is  not  clear,  however,  that  this 
must  be  explained  on  the  basis  of  the  want  of  circulation  in 
the  one  case  and  its  existence  in  the  other. 

The  oxygen  to  support  the  combustion,  however,  does  not 
appear  to  come  directly  from  the  air  above  and  around  the 
coal  pile.     The  action  which  takes  place  will  i)e  understood 
from  the  following  considerations.     It  is  estimated  that  ol 
the  42  or  43  cu.  ft.  occupied  by  one  ton  of  steam  coal  12  cu. 
ft.  are  filled  with  air.    This  is  too  small  a  quantity  by  itself 
to  effect  more  than  an  insignificant  amount  of  combustion, 
liut  steam  coal  is  said  to  be  capable  of  absorbing  double  its 
own  volume  of  oxygen  in  the  space  of  10  days.     Using  thi.-' 
as  a  basis,  one  investigator  calculates  that  the  30  cu.  ft.  of 
actual  coal  in  a  ton  absorbs  60  cu.  ft.  of  o.xygen  in  10  days, 
rhis  is  the  amount  of  oxygen  in  .500  cu.  ft.  of  fill  air.   Conse- 
<iuently,   to   secure   this    amount   of   oxygen   necessitates    25 
changes  of  air  in   10  days.     This  indicates  a  slow  circula- 
tion, a  complete  change  of  air  taking  place  in  alx)ut  9   1-2 
h(;urs.     This  estimate  cannot  be  ajiplied  to  all  coals  or  all 
conditions  of  the  same  coal,   l)Ut  it  seems   probable  that  a 
circulation  of  air  really  takes  place,  and  that  this  circulation 
•  is  a   fundamental   factor  to  be  considered   in   dealing   with 
sjKintaneous  combustion. 

-Another  important  fact  is  that  the  temperature  of  the  coal 
rises  continuously  as  the  absoqition  of  ox\gen  goes  on.  The 
results  of  an  investigation  made  at  a  British  collier}-  clearly 
indicate  tlie  truth  of  this  statement.  At  the  shaft  bottom  the 
temperature  of  the  air  of  the  intake  airway  was  60  deg.  F. ; 
at  the  return  airwa},  it  was  17  deg.  higher.  Some  of  this 
ri.se  was  doubtless  due  to  tlie  higher  temperature  of  the  strata 
pa.vsed  over  b}  the  air  in  its  course  through  the  mine.  But 
as  the  temperature  of  the  strata  at  the  bottom  of  the  pit  was 
only  68  deg.,  there  remains  a  considerable  rise  unaccounted 
for  by  the  mere  depth  below  the  surface.  A  certain  amount 
of  heat  was  supplied  by  living  l)odies,  candles,  settling  of 
strata  overhead  and  friction.  But  these  were  estimated  to 
total  no  more  than  20  per  cent  of  the  observed  increase.  It 
would  seem  then  that  we  have  here  a  case  of  heat  l)eing 
supplied  by  the  oxidation  of  exposed  coal  in  the  mine  pas- 
sages. In  fact,  the  body  of  coal  behind  the  exposed  sur- 
faces was  itself  being  heated.  In  the  course  of  about  four 
years  the  coal  10  ft.  back  gained  from  17  to  24  deg.  in  tem- 
perature. 

That  oxygen  was  I)eing  lost  from  the  air  was  indicated  by 
analyses  of  air  taken  at  various  points  in  its  passage  through 
the  mine.  The  average  loss  of  oxygen  was  found  to  i)e  some- 
thing over  three  times  the  gain  of  carbon  dioxide,  an  ex- 
cessive ratio.  Further,  some  of  this  coal  in  a  powdered 
condition  was  put  into  a  flask  which  was  then  sealed.  .\ 
gage  was  arranged  to  determine  the  pressure  of  the  air  in  the 
flask.  At  once,  the  tension  l)egan  to  diminish.  It  continued 
to  diminish  for  nine  days,  when  it  became  practically  sta- 
tionary. After  six  months  an  analysis  of  the  air  within  the 
flask  showed  that  the  oxygen  had  disappeared;  nitrogen 
forming  about  98  jier  cent  of  the  remaining  gas.  No  doubt, 
this  coal  is  somewhat  exceptional  so  far  as  the  amount  and 
rate  of  absorption  are  concerned,  but  the  fact  that  bituminous 
coal  absorbs  oxygen  and  that  this  absorption  is  accompanied 
by  the  evolution  of  heat,  is  of  general  application. 

Another  fact  which  seems  well  founded  is  that  the  rate  of 


absorption  of  oxygen  increases  with  the  rise  in  tempeniture. 
Thus  in  the  case  of  the  British  coal  already  mentioned  it 
was  determined  that  the  rate  was  just  about  doubled  for 
every  rise  of  30  deg.  F.  in  temperature.  As  absorption  of 
oxygen  becomes  more  rapid,  the  evolution  of  heat  must  take 
place  with  greater  rapidity  and  we  have  the  conditions  for  a 
constant  acceleration  of  the  increase  in  temperature.  A  coal 
pile  is  a  poor  conductor  of  heat.  \\'hatever  heat  it  loses  is 
carried  off  by  the  air  circulation,  which,  as  has  been  pointed 
out,  is  comparatively  slow.  In  view  of  these  facts  it  is  not 
difficult  to  conceive  of  a  temperature  being  reatched  in  the 
hearty  of  a  large,  deep  pile,  high  enough  to  cause  ignition. 
There  being  oxygen  at  hand,  the  requirements  for  combus- 
tion are  met  and  a  fire  starts. 

A  French  investigator  some  years  ago  constructed  a  pile 
of  slack  coal  130  ft.  long  and  varying  in  height  from  zero  to 
about  20  ft.  At  the  top.  the  pile  was  alx)ut  3  ft.  wide.  Daily 
temperature  readings  were  taken  at  several  points  along  the 
I)ile,  all  of  which  were  near  the  bottom,  })ut  the  distance  from 
the  bottom  increasing  with  the  depth  of  the  pile.  The  test 
covered  a  period  of  about  three  months.  Except  for  the  points 
near  the  low  end  of  the  pile,  the  temperature  ro.-^e  steadily, 
reaching  a  maximum  at  the  end  of  the  test.  Through  that 
j)art  of  the  pile  where  the  dejith  was  about  13  ft.  or  less,  the 
temperature  never  rose  higher  than  about  160  deg.  F.  Be- 
yond this  height,  the  temperature  continued  to  rise  until  the 
pile  caugiit  fire.  Such  atmospheric  conditions  as  the  tem- 
perature and  dry  or  wet  weather  had  no  appreciable  influence 
on  the  temperatures  within  the  pile,  except  at  the  extreme  low 
end. 

From  a  general  review  of  this  sul>ject  certain  .\merican 
inxestigators  have  found  nine  factors  which  are  generally 
considered  of  especial  importance  in  their  relation  to  s|)on- 
taneous  combustion.  Fhe.^^e  are:  Fhe  profxjrtion  of  volatile 
matter;  the  {^urity;  the  presence  or  absence  of  sulphur  com- 
l)Ounds  such  as  pyrites;  the  temj)erature  of  the  coal;  its  size; 
the  presence  of  occluded  gases;  the  presence  of  moisture;  the 
accessibility  of  oxygen;  and  the  pressure  on  the  coal. 

Anthracite  coals  with  their  low  volatile  content  are  prac- 
tically exemj)t  from  spontaneous  combustion,  while  pure 
bituminous  coals  .seem  to  ]>e  more  subject  to  it  than  others  of 
less  i)urity.  Opinions  differ  with  res}>ect  to  the  part  played 
by  pyrites.  It  is  well  established  that  pyritic  coals  are  liable 
to  an  increase  of  temj)erature  due  to  oxidation  of  the  pyrites. 
Coals  containing  little  or  no  pyrites,  however,  ignite  sjxDn- 
taneously. 

From  the  preceding  brief  description  of  the  process  which 
results  in  the  final  ignition  of  coal  in  large  piles  it  may  be 
expected  that  the  initial  temperature  of  the  coal  will  have  a 
marked  influence  on  the  trouble  experienced  from  this  source. 
If  the  temj)erature  is  high  when  the  coal  is  stored  not  only 
is  the  inter\al  uj)  to  the  ignition  point  reduced,  but  the  initial 
activity  of  the  oxidation  process  is  increased.  We  ma>-  have  in 
this  a  partial  explanation  of  why  Cape  Breton  coal  stored  at 
Montreal  in  wann  weather  gives  trouble  while  the  same  coal 
stored  at  the  mines  in  cold  weather  gives  no  trouble.  That 
the  liability  to  sj>ontaneous  ignition  is  much  increased  either 
I)y  a  high  initial  temperature  or  by  a  rise  in  temperature  due 
to  the  proximity  of  steam  pipes  and  flues  or  even  from  the 
heat  of  the  sun,  is  generally  accepted.  The  danger  point  l)e- 
)ond  which  the  liability  is  decidedly  increaseid  is  usuallv 
placed  at  ai)out  150  deg.  F.  An  external  source  of  moderate 
temperature  may  facilitate  spontaneous  combustion  bv  caus- 
ing the  release  of  inflammable  gases  which  are  occluded  in 
the  coal. 

That  heated  coal  is  dangerous  coal,  even  though  the  tem- 
jierature  be  well  l)elow  the  ignition  point  is  brought  out  clearly 
b)  the  following  experiment  tried  in  an  investigation  of  spon- 
taneous combustion.  A  pile  of  coal  containing  alx)ut  two  tons 
was  arranged  in  the  form  of  a  cone.  A  ditch  around  the  base, 
filled  with  water,  provided  a  .seal  for  a  cover  which  completely 
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tlu-    lloor.      K.\t»^ii-i(ni    lord    rin \|ii;u  Ic-    an-    [irovidid    wluro 
ne(f^s;irv.  ,  '. 

i.n(  I  i\i(,|  i\  I    iNsi'i  I  1  iii\  .■'..-.   •;■..  y 

•'  The  lii'iuT.il  in-«|KTii<)n  nmiiiiL-  rtt|uirt's  uiuk-r  noniial  con- 
tlitions  that  oiu-  hHomotiw  In-  sent  to  the  slio])  eaeli  <la\. 
KotatiriiZ  the  li  hKomotives  in  thi>  way  injures  that  eael 
One  rieeive-  a  Ljeneral  iii>|)e(ti()n  ever\  1  _'  (la\s.  Ot'  (ourse, 
extra  heavy  repair^  iip^et  llii>  jihm.  Imt  as  a  yeneral  thini,' 
it  l-i  <  losely  toHowed.  Immediately  after  a  hieomotiw-  ar 
rive-  in  the  -hop  it  i-  uiven  an  in.-|>e(  tirni  eard.  as  ilhi-tratetl. 
A-  will  \>K  noti'd.  ihi-  lard  uive-  a  «<)ni])lele  list  ot"  the  loio- 
m«»iiv»>  part>  to  i-i'  in>[>e(ted.  |-'a(  h  man  in  the  in-pidioi, 
lone  i-  p«niianently  i->i'4ne<l  to  i<i\er  a  teriain  numher  oi 
the-e  iiiin.-.  the  total  heinu  divided  lutween  -even  wirenien. 
one  airhrake  man.  one  maehini-t  and  one  pipelHler.      In  thi- 


Sketch    Showing    How   the    Upward   Thrust   of   the    Pnnt.Tgrnph    Shoe 
Curves  the   Trolley    Wire   So   Thnt    It    Mnkes   Contact   with   the 
..Shoe  at   Points   A    and    B   Only.    Thus   Causing    Greatest 

We.ir  .It  Those   Points  v^ 

, '■  ■• .-  ■■",  '     '        ''''       '''  ' 

:»ViVv.ilie  wYirk  fur:  ciuh  nian.  i.S  aut<»niatii  ally  ouiline<l  in  ad- 
vam  e  "amt:  no  liiiK  i-  \vastt-d  i^ivini,'  routine  instriution.-. 
\\  !u-n  the  <  ard  is  hunu  on  tlu'  hMoniotivi'  tlu"  ion f  ot"  in- 
spt'.  tor-  -titrt  to  work  and  a-  the  in-pictit»n  of  ea<  h  item  is 
eom|»Iete«i  tiH^  jiwiii- r<.V|«msit»K'  mark-  his  initials  after  it  in 
the  eoiumn  lu  aded  ''Name.'"  Any  fault  found  i-  immediate 
ly  reported  III  the  foreman  in-pe(  tor.  who  take-  -teps  to  have 
ire(jrre>:lcd.    ;  :{.     ... 

A*  eatli  eKytric.tcHtmiotivi'  is-nia(le  up  of  two  distinet 
unit-  or  halve-,  it  is  p(»-siMe  to  laki-  om-half  of  one  loro- 
nioti\e  and  atta«h  it  to  .i  half  of  another  loeomotivt-.  In 
otlier  word-,  tlu-e  unit-  or  hahi-  .iri-  inti-n  hani;eai/le.  1  hi- 
arraimt-'nieiii  lui.>  provetl  tnost  eonveniiiii.  I.e«aii-e  it  often 
.KUpju'-ns  tiuVt  .l\\'<>  l/H  omoli\<-  rei|U  ire  repair-  to  onl\  one  of 
tluse  ui>ils  at  the  same  time.  iJy  tin-  -impli'  expedient  of 
loujdinii  the  tAVo  iukmI  halvi'-  tomtlu  r,  one  i^ood  hKomotivc 
i-  made  fnHri  two  which   would  otherwi-r  l.c  unfit   for  <erv- 
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Loconiotive   Inspection   Facilities  at    Bluefield:   a    Pit.    Which   Cannot 

be  Seen   is   Located   m  the  Second   Track   in    Front   of  the 

Frame    Building 


ii^e.  Sut  li  .t  [tr.Ktue  ntie--aril\  re<|uire-  -ome  -peeial  systeii, 
for  kecjiim;  tin-  lo*omotivc  numher-  -traiylit.  I'he  -y-teiii 
u-ri\  is  to  i^ive  permaiuni  «li-tinetive  numher-  to  tlu-  tah- 
( as  the  unit-  are  e.illed)  and  iehiporar\  numl)er>  to  the  en- 
tire loeonvitive  of  two  '.ah-.  The  «ali  numlier-  are  on  a 
hra--  plate  riyeti-d  to  eaeh  entl  of  the  »  alt  on  tin-  insidi'  and 
lon-i-t  of  till'  letter  I",  and  a  numher.  llu-  hnomotivi-  num 
lur-  are  on  removahle  plates  huni:  on  the  out-ide  of  eai  h  lah. 
A  ivionl  -howinu  the  laK  numher-  .i--iiined  to  ea*  h  Icko- 
motive  numher  i-  kv'pt  and  ia(  h  time  a  ( hanue  is  made  topie- 
of  the  .(irret  ted  li-t  arc  sent  to  the  oiTii  ers  iiitere-ted. 

'J  he   maintenanee    fat  ilitie-    at    Hhu-field.    where    tennind 
in-pe<  tion-  and  li^ht  rimninL.'  repair-  only  ari'  made,  eon-i-l 


ol  a  -mall  frame  huildini,'  eontainini^  an  oftue.  an  oil  nwm 
a  hnker  and  wash  room  and  a  store  room.  An  oj)en  air  in 
speetion  pit  antl  six  elevated   <and   ho.xcs  are  also  j)rovidcd 

The  day  insj>ection  and  maintenanee  force  at  Hluefield  con 
-i-t>  ot  an  inspector,  a  clerk,  a  wireman.  a  machinist,  a  pipe 
filler,  an  t)i]er  and  three  laborers.       The  nii^ht   force  consist- 
of  a  machinist,  a  pipet'itter.  and  oiler  and  two  lahorers.     Ex 
eepi   for  the  elei  trie  light  wirini:.  "o  inspection  is  made  of 
the    electric    apparatus    at    night.       The    liKomotives    are   ex 
peeled  to  he  ready  for  .sen-ite  after  a  layover  of  40  minute- 
,ii   Hluelk'ld.  e\cej>t  in  cases  requiring  extraordinarx   repairs 

I  hi-  means  that  a  hx'omoiive  i-  idli-  for  insjK'ction  onh 
aliout  tw(t  hour-  out  of  every  24.  or  ahoul  >  pcT  n-nt  of  tlh 
tinu. 

i.iK  (iMni  i\  I    I'l  kimkma.xck;    ■  '^  "■'■■'  •■•••■:.■■, 

-  ■  In  general,  it  lan  he  said  that  the  hKomotives  have  more 
than  come  up  to  ixpectation-  in  their  ahility  to  stand  u] 
under  the  mo-t  -evere  traction  condition>  in  the  world,  and 
>  (iii-idering  the  racking  serviie  and  the  l"a(  t  that  these  ar.' 
the  fir-t  l<Komotives  laiiil  to  haul  such  enormou-  trains  over 
lieavv  grade-,  their  performaiKi-  ha-  heen  remarkahle.  Xo 
lire-  have  heen  rephued  -inn-  electric  opiTation  was  iiiau 
gurated  in  May.  ]'>]>.  .\ny  llat  -|»ot-  that  have  apjK-ared 
have  hei-n  idled  U|>  Ia  elictri<  wtldirm  and  then  ground  of: 
to  the  proper  i  oniour.  '  ■.■•'■•.    ,  ■.•.■.■.    '■■_"■' 

rile  -olution  in  the  water  rluostat-  (water  and  scnla  asli.) 
:-  renewed  ahout  once  a  wivk.  The  renewaMe  steel  panta 
gr::ph  -hoe>  h.ivi-  a  si,-n-iieal>le  life  of  from  two  to  three 
month-,  tlu  greale-i  wear  taking  place  along  the  edge-  "of 
the  -hor.  I'hi-  i-  evidently  l.eiau-e  it-  contact  -urface-  i.s 
Hat.  wlierea-  the  trolley  wire,  at  the  point  of  (oiUait.  take-' 
the  form  of  a' long  radiu-  arc  due  to  the  upward  thru-l  of 
the  pantagra|,i)i.  llii-  condition  i-  of  course  exaggerated  in 
the  ^keuh.  II  i-  ii-ually  found  that  while-  the  >hoc-  wear.- 
ihroULlh  along  the  edge,  the-  met.il  near  the-  center  i-  li.irdly 
touched.  ,   ^      .      .       „ . 

SPOM  AM'OrS   COMIU  SnoN    Ol'    COAI. 

I»^    J.   F.  SI"KI\(;i  K 

The  (  an  idiafi  I*ac  il'ic  mainlain-  it  Montreal  a  coal  pile 
w  ho-e  maximum  c.i|iacit\  amount-  lo  ahout  i.'^O.onO  toils. 
Ihi-  loal  i-  a  good  "jualitx  of  hitumiiious  from  the  Sydney  : 
I  oal  ileld  on  (ape  Breton  Island.  Nova  Scotia  and  is  brought 
tit  Montreal  hy  l>oal  cluring  the-  warm  -eason.  During  the 
winic  r  when  river  navigation  i-  c  losed.  the  coal  i-  mined  and 
-lori-d  in  j>ile-  at  the  ntines.  These  pile<  give  jtractiially  no 
iroiililc-  from  -poiiiaucou-  lomhustion.  although  the  piles  are 
'|uile  clie|).  .\t  .Montreal,  on  tin-  (ontrar\,  much  trouble  has 
l>c-cn  experienced  from  thi-  -oune  anci  yet  the  depth  of  stor- 
age i-  oidy  about  half  that  at  the'  mines.  The  New  \'urk 
l'.(|i-on  <dmpan\  maintains  a  big  bituminous  storage  yard 
where  the  coal  i-  pilecl  up  to  height-  of  about  .v^  ft.  Spon- 
tane-ou-  coinbu-tion  ui\c-  trouble  here-  al.-o.  Inde-e-d  the'  sub-, 
jet  i-  one  of  impctrlance-  to  all  con-umer-  who  maintain  bitu-  , 
ininctu-  pile-  fnnn  _'ii  to  4(i  ft.  in  dejitli.  .;     "'.  ~       t" 

.\-  i-  Lrciu-rally  known,  -pont.me-ou-  combu>tion  is  the  ig- ■ 
nition  and  burning  of  loal  without  the  a-sistance'  of  an  out- 
-icle  -ourcc-  of  high  lempcraturc  e-ither  at  the  be-ginning  or 
fluring  the-  progre-s  of  the-  fire.  I  he-  co.il  in  the-  hold  of  a  ves-. 
-el  will  at  times  take  tire  and  burn  for  days  or  weeks,  ne)t 
onl\  without  assistance"  but  de-pite-  effort-  to  i>ut  out  the  fire. 
The  t'lre  will  ctriginate  in  the-  clepths  of  the  \n]c  and  spread 
from  that  jioint.  The  cau.<es  and  prevention  of  spontaneous 
tombu>tion  are  -ubject-  which  have  engaged  serious  attention 
for  a  numbe-r  of  years  and  lonsiderable  infonnation  of  value 
;-  now  ivailable.  Spontane-ous  tombu-tion.  like-  ordinarx 
combu-tion.  re<|uires  two  things:  a  temperature  high  e-nou^h 
to  c  au-e  ignition  and  a  -up|)ly  of  oxygen.  Hut  it  should  be 
notc-d  that   it   i-  only  lu-ce— ary  that   a   -mall   i>arl   of  the-  pile 
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.il  tlu'  tcinja'rauiri.'  of  ((mil>u>ti(m  l<i  -tart  tlu-  fire.     Once 

!-  -tarred,  of  (our-i-.  tlu'  hiuli  tLni|>cratiirc  -pn-ads. 

\'ari()U-   -u.u,m'>ti<)n>  iiavt.'  larn   mad*.'  a-  to  air  iiKivrmonts 

;ir<iui:li    a    roal    i)ilc.      A    re] tort    of   two   otv-ttuvi-    -TiHjfwlKit 

M-ual   in>|K'i  tioii>  of  a   larijt.-  pilt.'  vi'iuilati-d    with   a   iiunilaT 

.1  vcrtiial  liok-  |)a>>ini,'  from  top  to  Ixittoni  -tatt>  tliat  the}' 

.,iU(|  to  inditatf  a  down  draiiulit:  warm  air  a|i|R'ari-(l  to  ri.-o 

roui  all  tlu'  llok'S,  and  in  winter  wlun  tlu'  |»ilf  \va>  covt-rcd 

\idi    -now.   nu-Itcd    |ta.— ai;c-    tlirou.i,di    to   tlu-    <urfae<.-.      Coal 

-lurrd   on    wi't.    inipcrviou-   -oil    is   more   apt    to   -uftir    from 

-I'diiiancou-  i()ml)U.-tion  than  (oal  -torcd  on  dry  -and  or  on 

diiik   hi'd  of  rindi-r.-.      It   i-  not  clear,  however,  that  thi- 

;iii.i-t  i-e  explained  on  the  l»a-i-  of  the  want  of  circulation  in 

•!i.-  one  ca.-e  and  it-  e.\i-tence  in  the  other. 

Ihe  o.\vi:en  to  -ujtjKjrt  the  conil»u.-tion.  however,  doi-  not 

,i|>pear  to  i(ini<'  directly   from  the  air  al>ove  and   aroimd   the 

ii.d  piU'.       Ihe  action   which  tak<.-  place  will   l)e  under-tood 

;rom   ilu    followin;.;  consideration-.      It    i-  e-tiniated   that   o! 

tile  A2  or  4.-i  (U.  ft.  o((U|)ied  li\   one  ton  of  steam  coal   1  _^  i  ii. 

1.  are  filled  with  air.       This  i-  too  ,-mall  a  (|iiantity  l>y'  itseli' 

til  effect  more  than  an   in-ii;nifu  ant  amount  of  c()tnliu>tion 

•lint  -team  coal  i-  -aid  to  he  caj)ai)le  of  aloorliinu'  douMc-  ii- 

<»\\ii  volume  of  <»\y^en  in  the  -pace  of  10  clay>.      I'-itiu  this 

';  as  41  ha.-i>.  one  invc-tiizator  <  al(  ulates  that  the  .'ill  ( il.    ft.  of 

■  actiial  coal  in  a  ton  ah-orli-  (>()  (  u.  ft.  of  o.xyuen  in  10  day.-. 

" -Mr.-  i-  llu-  anioiuil  of  o\y^en  in  S<)(l  c  u.  ft.  of  fill  air.    ( "onse 

;  .<lUently.    to    -c<iire    ihi-    amount    of    owLren    neco-itates    J5 

,  ojkitijjis  of  air   in    10  da\-.       This   indie". ite-   a   -low  cinula- 

.  HfJil.   a   c<tmj>Iele  i  liaiii^e   of   air   lakiim   place    in    ahout    ''    1-J 

hour-.       rid-   e.-tiinali-  <  annot    l>e   applied   to  .ill   c<»al-  or   all 

•iintlition-   oi"   the   -ame   cual.    I<ul    il    -eeni-    prohalile    that    a 

-  ••■JTcillation  of  air  really  lake-  plaic.  and  that  dii-  i  inul.ition 

iV'.;!/  fund.inu  ntal    l.utor    to    lie    <  mi-idered    in    dc-alinu'    with 

~p- ntaneou-  (omiiu-tioii. 

.Vliolher  ini|(ortani  fact  i-  ih.it  the  temperature  of  the  coal 
:  tHir-es  continuou-h  a-  the  .ilt-orption  of  oxygen  i^oe-  on.  I  he 
/■■fe-idt-  of  an  invc-ti;4ation  made  at  a  Hrili-h  colliery  t  Ic'arly 
indicate  the  truth  of  thi-  -tatemenl.  .\t  the  -haft  hottom  the 
temperature  of  the  air  of  the  intake  airway  \\a>  no  (Uis..  V.: 
at  the  return  airwav.  il  wa-  17  eleLi.  higher.  Sojiu'  of  thi- 
ri-e  ua-  d()ul>tle--  due  to  the-  hiuher  te;n|ic-r.iture  of  the  -trala 
j'a--ed  over  li\  the  air  in  it-  cour-e  through  the'  mine.  lUn 
.1-  the  temperature  of  the  >trata  at  the  hottom  of  the'  pit  wa- 
<»idy  (>,s  deir.,  there  remain-  a  e  on-ideral»le  ri-e  unace  e>unte<l 
for  l.\  the'  mere  depth  helou  tlu-  -urface.  .\  certain  aniovuu 
oi  heat  wa>  >U]>|ilied  l»v  livinu  liodie-.  candle-,  -ettlinii  ot 
-tr.ita  overhead  and  friction.  Hut  the-e  were  e-timated  t.) 
tettal  no  more  than  Jo  per  cent  of  the  oli-er\eel  increa-e.  Il 
would  seem  the-n  that  wc  have-  here-  a  e  a-e  of  heat  heinu' 
-upplied  l)\-  the  oxidation  of  ex|)o-c-cl  lo.il  in  the-  mine-  |)as- 
-at;e>.  In  fact,  the  l»ocl\  of  coal  l>ehind  the  exi)o-c-d  sur 
faces  was  itself  liein-i  heated.  In  the  « our-e  of  ahoilt  four 
\i-ars  the  coal  10  ft.  hack  gained  from  17  to  24  (Ul;.  in  tem- 
perature-. ..•  ■■.'■■■•  .;".v' •■';  "^ '-•■•■ ':.^:-:' ^-■- 
I  hat  oxxijen  was  hein^  lost  from  tin-  air  wa-  indie  iited  I>\ 
.maly-c--  of  air  taken  at  various  point-  in  it-  jiassa.^e  throuuh 
the  mine-.  Ihe  average  loss  of  oxygen  wa-  found  to  U'  some- 
thin;.,'  over  three  time-  the  irain  of  earhon  dioxiilc-.  an  ex- 
<c— ive  ratio.  I'urther.  -onie  of  this  coal  in  a  powdered 
tondition  was  put  into  a  tla-k  which  wa-  then  -ealed.  .\ 
ya^e  was  arrantjed  to  determine-  the  pressure  of  the  air  in  the 
lla-k.  .\t  eiiuc  tile  ten-ion  lieuaii  to  dimini-h.  It  continued 
to  dimini-h  for  nine-  da\-.  when  it  Itecanie  |»ractically  sta- 
tionary. .\fter  -i\  montii-  an  analysis  of  the  air  within  the 
tiask  showed  that  tiie  oxyu'en  had  (lisap|)eare(l :  nitroiien 
forming:  al.oin  'K^  per  cent  of  the  remaininu  '..ja-.  No  douht. 
thi-  coal  i-  -omewliat  exceptional  -o  far  a-  the  amount  and 
rate  of  alisorption  are  conccrnc-d.  i»ut  the  fact  that  hituniinou- 
coal  ahsorlis  oxyuen  and  that  thi-  ahxirption  i<  accompaiued 
hy  the  evolution  of  heat,  is  of  ueiic-ral  a|>|>lication. 

.\nother  fact  which  -ecm-  well   t"oimde(l  i-  that  the  rate  of 


ai).-orption  of  o\\t;en  iuc  rca-e-  with  the  ri-e  in  temperature. 
Thus  in  the  case  of  the  Hritish  coal  already  mentioned  it 
wa-  determined  that  the  rate  was  ju>t  al»oul  douhletl  for 
evv}"  rise  of  .^O  deg.  V.  in  lemi>erature.  .\-  absorption  of 
oxyuen  heconies  more  rapid,  the  evolution  of  heat  mu-t  lake 
|)lae  e  with  uroater  rapidity  and  we  have  the  condilion>  for  a 
constant  acceloratiejn  of  the  increax*  in  tem]K'rature.  A  coal 
pile  i>  a  |KM)r  conductor  of  heat.  Whatever  heat  it  loses  is 
1  arried  off  l»y  the  air  c  irculation.  which.  a>  ha>  Urn  jKniited 
out.  is  com|)aratively  -low.  In  view  of  these  facts  it  is  not 
diftleitlt  U)  conceive  of  a  temperature  l»eini:  reached  in  the 
heart  of  a  larije.  deep  pile,  liiuli  enouiih  to  cause  iirnition. 
d"hc-re  l>einu  owL'en  at  hand,  the-  ree|uirement-  for  e-onihu-- 
tioji  are  met  and  a  fire  >tart-. 

-V  I- reiu  h  investigator  .-ome  year-  .iLjet  e«»n.-iruc  tcti  a  j>ili* 
of  -lack  co.d  \M)  ft.  Icjiii:  and  varying  in  height  from  /er«»  to 
ahoul  _'0  ft.  .\t  the  top.  the  pile  wa.-  alKiut  .>  ft.  wide.  Dail.- 
temperature  rcadinir-  were  takc-n  at  several  point-  alont:  tlu- 
jiile,  all  of  whie  h  wc-rc-  near  the-  Wottom,  l.ut  the  di-tance  from 
the  hottom  increasing;  with  tlu-  depth  of  the  pile.  The  test 
covered  a  |>eriod  of  ahout  three  month-:  M.xe  cpt  fe>r  the  points 
uc-ar  the-  low  end  of  the  pile,  the-  te ni|K-rature-  nt-c  -tc-adih. 
reachini;  a  maximum  at  the  eitd  of  tlu  te-l.  Ihroutih  that 
pi'.rt  of  the  pile  where  the  de|)th  was  alwait  1.-^  ft.  ur  less,  tlv 
te-mper.iture  luver  ro-e  hiixlu  r  than  ahout  IfiO  deil.  F.  Hc- 
yond  this  height,  tlu  temj»erature  continued  to  ri-e  until  the 
pile  caui^hi  fire.  Sue  h  atmo>pheric  condition-  a-  the  tc-m- 
|K-rature  ami  dry  or  wet  wf.itlur  had  lu)  apprt-cialde  inllueiue 
on  the-  tc•m[lc•rature^  within  the-  pile,  c-xcept  .it  the  txtre-me-  low 
c-nil. 

!- rom  a  Lreiural  ri-\  i\w  «»f  thi-  -ul.jc-^t  certaiti  .\nurie  .m 
in\c--tiuator-  luive  found  niiu-  fa«  tor-  which  arc-  nelivraily 
tonsidered  <if  esju'cial  importanci-  in  iheir  rel.ition  to  -[Kin- 
tanc-ou-  to.mi»U-lion.  rhe-e  an-;  llu-  pre(pe)rtion  of  vc'datile 
matter;  the.  purit)  ;  the  pie--e-nc  c-  or  al»-enci-  of  -ulphur  i  om- 
p(riind>  such  a>  pyrite>;  the  tc-m|K-rature  of  the  <«»al;  it.-  -ize; 
the-  ]irc-en(c  ol  (11 1  hilled  ua>c-:  the  pre-eiue  of  moi-ture:  th«.* 
ae  ee>-il.ility  of  o.xyuMi;  and  the  ]»rc---urc-  on  the  ccial.  ... 
.\nthrat  itc  coai-  with  their  low  volatile  content  an-  pntr- 
ticallx  c-xc-mjii  from  -]»ontane-ou-  eoml.u-lion.  while  pur-.' 
liitumiiious  coal-  -ee-m  to  Ik-  more-  -ulijc-it  t<i  it  than  other-  of 
Ic---  puritx.  <  )pinion-  differ  with  re->|K'ct  to  the  part  jtlaxed 
i>y  jurite-.  It  i-  well  e-tal.li-hed  that  jiyritic  .coal-  are  liaide 
to  .111  incrc-a-c-  of  ic-mper.iturc  due  to  oxidation  of  the-  pvritt-s. 
('oal-  containing  little-  or  no  jixrite-.  howexe-r,  imiite-  -pon- 
tancousl}'. 

|- rom  the  prccc-dini:  hrief  dc-eription  of  thepiYxx-ss  whrc!i 
rc.-ult-  in  the-  tinal  iu'iiition  etf  coal  in  larue  pile--  it  ma\  Ik- 
e.xpected  that  the-  iidtial  tc-mperaturc-  of  the-  e  c)al  will  have  a 
marked  inlluence  on  the-  trouMc- expc-rieiued  from  thi>  -ource. 
If  the-  tc-mperature  i-  liitjh  wlu-n  the  coal  i-  storc-d  nc»t  onlv 
i-  the  interval  u|>  to  the  ignition  |K)iiit  reeluce-d.  l>ut  the  initial 
at  tivity  of  the  o.\idatic<n  proe  c—  i-  inc  reasecl.  We  ma v  have  in 
thi-  a  jiartial  explanation  of  wh\  ("a|K.-  lireton  coal  -lored  at 
Montreal  in  warm  weather  ixivc--  trouMi-  while-  the  -ame  coal 
-tored  at  the-  mines  in  cold  weather  u'ivc--  no  trouMt-.  That 
the  liability  to  -pontanc-ous  ignition  is  much  iiu  rea-ed  i-ither 
liy  a  Uiiih  initi.il  tc-mperaturc-  or  \>\  a  rise  in  tc-mjK-rature  <lu'? 
to  the  proximitx  of  -team  pipc-s  and  tlue-  or  c-ven  irom  the 
heat  of  tlu-  -un.  i-  ue-iurall\  accc-pted.  The-  daHiier  |M)int  l»0- 
\ond  which  the  lialiilitx  i-  decidedly  inc  Tea -ed  i-  u>u.illv 
placc-d  at  about  1.^0  dei;.  I.  .\n  external  -ource  <rf  mcKK-rate 
temperature-  n>ay  facilitate  >pontaneou>  combustion  bv  Cim«- 
inu  the  release  of  intlammable-  <,'a-e-  whiili  are  occluded  in 
the  coal. 

I  hat  heated  eoal  is  dani;e-rou-  coal,  c-ven  thouuh  the-  tc-m- 
l^crature  U-  well  below  the-  ignition  point  i>  brought  out  clearh 
|p\  the  followiin;  ex|H-rimc-nt  tried  in  an  inve-ti<ration  of  -j»on- 
t.ineou-  combu-tion.  .\  pile-  of  coal  containinu  about  two  tons 
was  arranged  in  the-  form  of  a  cone.  \  elite  h  aroujid  the  l»a-e. 
fdlc-d  with  water,  providc-d  a  -c-al  for  a  cover  whieh  eompletelv 
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enveloped  the  pile.  The  coal  was  heated  to  a  temjierature  of 
about  212  deg.,  F.  A  number  of  holes  in  the  cover  were  left 
ojjen  and  in  the  course  of  two  days  the  pile  set  itself  on  fire. 
The  spontaneous  combustion  thus  produced  was  stopped  by 
simply  closing  the  holes.  By  this  means  the  temperature 
was  reduced  to  140  deg.  In  fact,  the  temperature  could  be 
made  to  ri.se  or  fall  simply  by  opening  or  closing  the  holes  in 
the  cover. 

O.xidation  of  hydrogen  and  carbon  at  rather  low  temper- 
ature (from  250  deg.,  F.  up)  is  dangerous  largely  because  of 
the  amount  of  heat  liberated.  This  leads  to  the  ne.xt  step, 
the  autogenous  o.xidation  of  the  coal  which  is  independent  of 
external  heat  for  its  maintenance.  The  temj)eratures  of  this 
stage  range  from  about  .-iQO  deg.  F.  to  over  500  deg.,  and  it 
leads  to  ultimate  ignition.  The  ignition  temperature  varies 
for  different  coals,  usuall}'  falling  somewhere  between  70() 
and  900  deg.  F. 

There  is  a  general  agreement  that  the  finer  the  coal  the 
more  rapid  the  oxidation,  which  in  effect  means  the  greater 
the  lial)ility  of  spontaneous  combustion.  The  reason  is  prolj- 
ably  to  l)e  found  in  the  greater  total  surface  presented  to 
the  action  of  the  o.xygen  in  fine  coal  as  comj)ared  with  lump. 
Even  the  line  coal  resulting  from  handling  may  l)e  jiroduc- 
tive  of  danger  since  it  accumulates  near  the  bottom  of  the 
pile,  a  situation  favoral>le  to  the  accumniulation  of  heat. 
Friable  coals  appear  to  be  especially  subject  to  spontaneous 
combustion. 

The  danger  from  (xxluded  gases  seems  to  be  due  to  their 
release  and  oxidation,  the  heat  thereby  lil)erated  raising  the 
temperature  and  promoting  conditions  favorable  to  self- 
firing. 

As  to  the  part  j^layed  l)y  the  i)resence  of  moisture  there 
is  a  great  difference  of  oj)inion.  One  authority  claims  that 
weather  conditions  have  but  little  to  do  with  spontaneous 
combustion.  Another  claims  that  spontaneous  firing  arises 
from  the  action  of  ozone  formed  "b}-  the  action  of  the  sun 
on  warm,  sunny  days  following  a  rain,  when  the  surface 
evaporation  is  esj)ecially  great."  The  following  statement  is 
made  as  the  result  of  an  investigation  of  Illinois  coal.  "Any 
coal  with  conditions  favorable  to  oxidation  will  be  facili- 
tated in  that  action  by  moi.sture.  It  is  to  be  noted  in  this  con- 
nection that  the  nomial  water  content  or  vein  moisture  of 
coals  in  this  region  (Illinois)  is  rarely  below  10  ])er  cent 
and  ranges  usually  from  12  per  cent  to  15  j)er  cent.  The 
presence  of  such  water  must  be  borne  in  mind  in  consider- 
ing the  likelilKMKi  of  chemical  activity  (jn  thv-  part  of  the 
I)yrites  present,  ^^■ithout  exception,  in  all  the  series  of  tests, 
the  wetting  of  the  coal  increased  the  activity  as  .shown  by  the 
ultimate  temj>erature." 

The  accessil)ility  of  oxygen  is  undoubtedly  a  large  and  im- 
IJortant  factor  in  causing  ultimate  ignition.  Precisely  what 
the  reaction  of  the  oxygen  is  docs  not  seem  as  yet  to  have 
been  clearly  cstabli.shed.  One  conception  considers  the  oxy- 
gen as  uniting  directly  with  the  hydrogen  and  the  carbon  in 
the  coal;  another  considers  that  it  combines  with  unsatu 
rated  humus  bodies.  What  is  clear,  however,  is  the  fact  that 
the  oxygen  is  absorbed  and  heat  liberated. 

Pressure  as  a  contributory  cause  of  spontaneous  combus- 
tion seems  to  be  favored  l>y  some  investigators.  In  fact,  it 
is  generally  conceded  that  deep  piles  are  dangerous  i)iles. 
Two  storage  plants  were  maintained  by  an  Australian  gas 
companv,  the  depth  of  the  pile  in  one  being  about  14  ft., 
while  in  the  other  it  was  20  ft.  Xo  case  of  spontaneous  com- 
bustion is  re])orted  in  connection  with  the  shallower  pile. 
On  the  other  hand,  a  great  deal  of  care  was  required  to  pre- 
vent s|)ontaneGUS  coml)Ustion  in  the  deeper  pile,  all  other 
condit-ons  except  depth  of  pile  being  the  same  at  both  piles 
The  experience  of  the  Chicago  &  Alton  some  years  ago  with 
three  different  piles  of  run-of-mine  Springfield  coal,  point 
to  the  Seme  conclusion.  Two  of  the  jiiles  were  each  6  ft. 
high,  while  the  third  was  10  ft.  high.     .\11  three  contained 


a  very  considerable  percentage  of  slack.  The  first  two  pilts 
escaped  firing,  but  the  last  caught  in  several  places.  Atten- 
tion has  also  l^een  directed  to  the  fact  that  the  third  pile  w;  s 
a  broad  one,  while  the  others  were  comparatively  narrow. 
It  is  doubtful,  however,  whether  the  width  had  any  influ- 
ence in  effecting  the  spontaneous  coml:)UstiQn. 


WATER   READINGS  IN    LOCOMOTIVE 

TESTS 

BY  TOWSON   PRICE 

In  making  locomotive  tests  in  which  the  coal  and  water 
are  measured,  it  is  desirable  to  take  frequent  readings  of  the 
depth  of  water  in  the  tank.  This  is  usually  done  by  having 
two  small  valves  with  nipples  tapped  into  the  tank  at  op- 
posite corners  to  which  glass  tubes  are  connected  by  mean> 
of  rubber  tul>ing.  The  glass  tubes  are  applied  along  scale> 
attached  to  the  sides  of  the  tank  and  the  readings  taken  from 
them  are  then  averaged. 

There  are  two  disadvantages  to  this  method.  The  readings 
to  \)Q  accurate  have  to  be  taken  when  the  engine  is  stopped 
and  on  nearly  level  track  and  in  cold  weather  the  water 
in  the  valve  or  tul>e  is  liable  to  freeze.  The  following  method 
of  determining  the  height  of  the  water  in  the  tank  eliminates 
these  disadvantages  and  has  been  used  with  success. 

Instead  of  measuring  the  height  of  water  in  the  tender  di- 
rectly, the  equivalent  of  the  water  pressure  on  the  bottom  of 
the  tender  is  transmitted  to  the  dynamometer  car  by  means 


Connection  fo 
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•Scale 


Method  of  Taking  Tenders  Water  Level   Readings  in    Dyn.Tmometer 

Car 

of  a  flexible  tube  and  the  height  of  the  water  there  shown 
by  means  of  a  glass  U-tube  and  movable  scale.  The  point  at 
which  the  pressure  is  determined  should  be  directly  Ijelow 
the  center  of  gravity  of  the  average  amount  of  water  carried 
in  the  tank. 

The  arrangement  of  the  air  pipe  and  the  U-tube  connec- 
tions are  .'^hown  in  the  illustration.  The  valve  connected  to 
the  air  line  is  left  o]:^n  slightly  .so  that  the  air  will  just  bubble 
out  of  the  bottom  of  the  vertical  pipe  through  the  water  in 
the  tender.  This  creates  a  pressure  in  the  horizontal  pipe 
which  is  connected  by  a  rubber  tul)e  to  the  glass  U-tube  in  the 
dynamometer  car.  With  the  air  just  bubl)ling  slowly  into 
the  water,  the  pressure  in  the  U-tube,  which  is  balanced  by 
the  column  of  water  as  shown,  should  l>e  exactly  e(|uivalent 
to  the  water  height  in  the  tender  if  the  vertical  tube  extends 
very  close  to  the  lK)ttom  of  the  tank.  For  the  greatest  ac- 
curacy the  water  in  the  U-tuI)e  should  be  at  the  same  tem- 
perature as  the  water  in  the  tender,  but  a  slight  variation  in 
temperature  makes  very  little  difference  in  the  accuracy. 


IxcREAsixr,  Val\k  Tr.avkl. — In  engines  having  the  valve 
moved  by  a  rocker-arm  that  receives  motion  from  the  eccentric 
rod.  the  valve  travel  can  be  increased  by  reducing  the  radius 
of  the  eccentric  rod  rocker-arm  or  increasing  the  radius  of  the 
valve-rod  rocker-arm. — Pou'er. 

Size  oy  Rkturx-Tuhul.ar  Boilers. — The  nominal  horse- 
power size  of  horizontal  return-tu))ular  boilers  of  ordinar>' 
proportions,  as  commonly  rated,  can  be  roughly  estimated  by 
multiplying  the  .square  of  the  diameter  in  feet  by  the  length 
in  feet  and  dividing  the  product  by  five. — Power. 
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RATIO   OF  STRESS  TO  END  LOAD  FOR 
FREIGHT  GAR  GENTER  SILLS 

BY  C.   M.   PARIS 

The  writer  finds  so  many  mistakes  made  by  draftsmen  in 
using  the  M.  C.  B.  formula  for  finding  the  ratio  of  stress  to 
end  load,  and  misconceptions  regarding  the  meaning  and 
value  of  the  term  so  common,  that  he  believes  a  simple  ex- 
[)lanation  of  the  principles  of  mechanics  upon  which  the  for- 
mula is  based  may  prove  of  value  to  many  of  those  who  are 
called  upon  to  apply  it  to  problems  of  car  design. 

The  expression,  "the  ratio  of  stress  to  end  load,"  and  the 

/  X 

formula  for  its  definition, 1 (where  A  is  the  area  in 

A  SM 
sq.  in.  of  the  cross  section  of  the  center  sill,  A'  the  distance  in 
in.  from  the  neutral  axis  of  the  section  to  the  center  line  of 
the  resultant  of  the  end  load,  and  SM  is  the  modulus  of  the 
section)  were  recommended  by  the  committee  on  car  con- 
struction of  the  Master  Car  Buildejs."  Association  in  1913,  as 
a  means  of  clearly  defining  the  strength  requirements  of  steel 


.1. 
X 

T 


Neutral  Axis 


Fig.   1 


center  sills.  The  necessity  of  establishing  a  standard  of 
minimum  strength  for  steel  center  sills  became  evident  in 
connection  with  the  settlement  for  damages  in  interchange 
service  soon  after  the  introduction  of  steel  underframes  in 
car  construction.  Some  designs  of  steel  center  sills  were 
strong  enough  and  no  damage  need  be  expected  to  occur  to 
them  in  fair  usage.  The  handling  company,  therefore,  could 
justly  be  held  responsil)le  for  any  damages  that  might  occur. 
On  the  other  hand,  some  steel  center  sills  were  so  faulty  in 
design  and  so  weak  that  it  would  be  unjust  to  charge  the 
handling  company  with  their  maintenance.  This  condition 
led  to  the  recommendations  of  the  committee,  above  referred 
to. 

The  principle  involved  in  the  action  of  buffing  forces  on 
center  sills  when  considered  as  static  loads  applied  at  their 
ends,  is  essentially  that  of  the  column.  With  the  load  ap- 
plied, not  on  the  center  line  or  neutral  axis  of  the  column, 
but  to  one  side,  as  is  usual  with  draft  attachments  to  the 
center  sills,  we  have  the  conditions  of  a  column  with  an 
eccentric  load.  The  committee  provided  for  simjile  strut  or 
column  action  by  requiring  that  the  members  sulig'ect  to  end 
load  be  "anchored  at  intervals  not  exceeding  20J,"  where  d  is 
the  depth  of  the  member  in  inches  measured  in  the  direction 
in  which  l>uckling  might  take  place.  With  the  recommenda- 
tion that  the  ratio  of  stress  to  end  load  should  not  exceed 
0.06  for  new  cars,  a  standard  of  minimum  strength  of  center 
sills  to  resist  buffing  loads  has  been  established. 

In  considering  the  principles  of  mechanics  involved,  it 
should  be  noted  that  the  conditions  to  be  dealt  with  are 
those  of  a  short  column  with  an  eccentric  load,  because  the 
sills  or  members  are  required  to  be  securely  anchored  at  such 
regular  intervals  as  will  provide  against  the  effects  of  long 
column  action.  In  the  expression,  "ratio  of  stress  to  end 
load,"  the  maximum  allowable  stress  in  pounds  per  square 
inch  produced  in  the  sill  by  the  end  load  or  buffing  force, 
is  referred  to,  and  the  term,  end  load,  refers  to  the  buffing 


force  in  pounds,  considered  as  a  static  load.  If  P  is  the  end 
load  and  S  is  the  stress,  then  the  ratio  of  stress  to  end  load 

S       I  X  P         PX 

is  —  = 1 ,  from  which  5  = \- ,  which  is  the 

P      A         SM  A         SM 

ordinary  formula  from  mechanics  for  finding  tlie  stress  pro- 
duced in  a  short  column  by  an  eccentric  load. 

The  stresses  in  a  column  under  eccentric  load  may  be  con- 
sidered as  made  up  of  two  parts;  one  is  the  direct  stress  and  is 
P  PX 

given  bv  — ,  the  other  is  the  eccentric  stress  and  is  given  bv . 

'   A  '  SM 

The  direct  stress  is  compression  uniformly  di.'itributed  over 
the  area  of  the  cross  section,  while  the  eccentric,  or  Ix^nding 
stress,  is  a  tension  on  one  side  and  a  compression  on  the 
other.  The  resulting  combined  stress  then  is  the  sum  of  the 
direct  and  the  eccentric  stresses  on  the  compression  sjde  of 
the  column  and  the  difference  between  these  stresses  on  the 
tension  side. 

For  sills  that  have  a  symmetrical  section,  a  mistake  can 
hardly  be  made  in  using  the  formula.  But  for  sills  with  an 
uns\mmetrical  section,  which  is  a  common  condition  for 
freight  car  center  sills,  there  will  l>e  two  sections  moduli  and 
mistakes  are  commonly  and  frequently  made  in  using  the 
wrong  one.  Let  Fig.  1  represent  an  unsymmetrical  center 
sill  with  the  center  line  of  the  end  load  P  applied  at  a  distance 
X,  below  the  line  of  the  neutral  axis.  Let  SM^  l>e  the  section 
modulus  of  the  sill  for  the  top  of  the  section  and  .SM/'.  the 
section  modulus  for  the  bottom.     For  this  condition  the  for- 

':         ,  P      PX 

mula  for  the  stresses  in  the  top  of  the  sill  is  .V  = 

A        SMt 
P        PX 

and,  for  the  stress  in  the  l)ottom  of  the  sill,  6'  = \ . 

A        SMy. 
To  find  the  ratio  of  stress  to  end  load  for  this  condition  that 
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Neutral  Axis 


Fig.  2 


value  of  S  should  be  used  which  is  a  maximum.     This  is 

S         J          X 
ordinarily  at  the  bottom,  and  is  —  =: 1 . 

Ih  Fig.  2,  the  end  load  is  shown  applied  above  the  neutral 
axi.4,  and   in  this  case  the  stress  in  the  top  of  the  sill  is 
P         PX  p  ^      PX 

S  = 1 and  for  the  bottom  is  .5  = — .     Un- 

.1        SMt  A        SM*. 

less  the  difference  in  the  section  moduli  of  the  two  sides  of 
the  sill  is  so  great  that  the  stress  in  the  bottom  is  greater 
than  the  stress  in  the  top,  the  ratio  of  stress  to  end  load  is 

s       I       X     ,..^  ■-..:,■■; 

-^  = ! •     If  the  center  line  of  the  buffing  load  co- 

/'        A         SMt 

incides  with  the  neutral  axis  of  the  sill  the  eccentricitv  Y  is 

zero  and  —  =  — .    ;..    •:    '  : 
P        A 
It  is  evident  that  the  specification,  requiring  a  ratio  of 
stress  to  end  load  not  to  exceed  .06,   fixes  the  minimum 
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strength  of  the  sills.     If  we  assume  that  ^'=21 ,000  lb.  per 
sq.  in.  as  a  safe  unit  stress  for  the  material,  then  the  safe 

21,000 

buffing  capacity  of  the  sills  will  te  =  350,000  lb. 

.06 
Assuming,  as  recommended  by  the  committee,  that  the  sill 
stresses  due  to  loading  may  be  neglected,  then  the  simple  fix- 
ing of  this  constant  for  steel  sills  definitely  fixes  the  require- 
ments for  Ijuffing  strength  witliout  reference  to  the  eccen- 
tricity of  the  application  of  end  load,  or  other  conditions  of 
the  details  of  design. 


possible  under  the  top  flange.  \\'here  the  length  of  t  le 
screwed  portion  is  not  over  1 '4  in.,  it  is  recommended  tb  u 
not  less  than  nine  5/16-in.  holes  be  drilled,  instead  of  lie 
six  ^-in. 

Any  other  arrangement  which  will  insure  the  relief  of  in- 
ternal pressure  before  the  removal  of  the  dome  cover  will  1  e 
acceptal)le  if  first  submitted  to  and  ap{)roved  by  the  Masti  r 
Car  Builders'  Association. 


TANK    GAR    SPECIFICATIONS    MODIFIED 

The  Master  Car  Builders'  Association  has  issued  Circular 
Xo.  17  modifying  the  standard  specifications  for  tank  cars  to 
confonn  to  the  recent  ruling  of  the  Interstate  Commerce  Com- 
mission.   The  circular  is  as  follows: 

The  Interstate  Commerce  Commission  uj)on  the  recom- 
mendation of  Colonel  Dunn,  chief  ins|)ector.  Bureau  of  Ex- 
plosives, following  the  explosion  and  fire  at  Ardmore,  Okla- 
homa. Septeml^r  27,  1915,  in  connection  with  tank  car 
loaded  with  casinghead  gasoline,  issued  an  order  January 
20.  1916,  modifying  its  Regulations,  paragraph  hS24  (k), 
governing  the  transportation  of  li(iuefied  petroleum  gas  (cas- 
inghead gasoline). 

The  reciuirements  of  the  order,  including  25-lb.  setting  for 
safety  valves  and  the  automatic  venting  of  pressure,  become 
effective  March  15,  1916,  as  to  tank  cars  for  casinghead 
gasoline  shipments;  and  on  January  1,  1917,  these  two  re- 
ciuirements become  effective  as  to  all  tank  cars  for  shipment 
of  inflammable  licjuids  with  flash  point  lower  than  20  deg.  F. 
The  requirement  that  tank  cars  for  the  transportation  of  the 
[products  described  in  the  order  shall  have  their  safety  valves 
set  to  open  at  a  pressure  of  25  lb.  per  sq.  in.  by  the  dates  fixed, 
makes  necessar}*  in  the  case  of  such  cars  a  modification  of  the 
M.  C.  B.  standard  specifications  for  tank  cars,  now  requiring 
12-lb.  setting  for  safety  valves  for  ordinary  tank  cars. 

To  set  the  safety  valves  to  open  at  a  pressure  of  25  lb.  f)er 
sq.  in.  requires  the  removal  of  the  present  spring  for  12-lb. 
setting  and  the  substitution  for  it  of  a  new  spring  meeting  the 
following  specifications: 

Diameter   of   bar 9/16  in. 

Outside  dianiftcr  of  coil 6 'ii   in. 

Length   of   har 864^   in. 

Tapered  length   of  bar 95   in. 

Height,    solid    2H   in. 

Load,   soli.I    1 ,005   lb. 

Minimum   heipht   with   loail   of   500  lb i'/i   in. 

Maximum    fret-    height 8^4    in. 

Normal  weight    6  lb.    1   02. 

Minimum  weight    .5  lb.   10  oz. 

Coiling   Rigllt  or  left  hand 

Ends  ground. 

This  spring  can  be  inserted  in  the  spring  case  of  the  present 
standard  5-in.  safety  valves  in  place  of  the  12-lb.  .*;pring  now 
used.  The  present  spring  for  12-lb.  setting  must  not  be  used 
for  25-ll>.  setting,  as  any  attempt  to  set  the  valve  for  the 
increased  pressure  by  screwing  up  on  the  12-lb.  spring  will 
cause  the  spring  to  go  solid,  and  the  valve  will  no  longer  be 
a  safetv  valve. 

In  stenciling  the  test  record  on  the  tank  after  testing  at  the 
25-lb.  pressure,  the  words  "with  25-lb.  spring"  must  be 
added  to  the  stenciling  now  required  by  the  .specifications, 
thus: 

Safetv   N'alves  with   25-lb.   Spring 

Tested   (date) 

Pressure   ( lb.  per  s*|.   in. ) 

.\t    ( place )    

Ry    (  name  of  firm) 

(No  change  in  the  rec|uirement  as  to  stamping  date  of  test  and 
pounds  pressure  to  which  valve  was  tested  on  body  of  valve.) 

To  comply  with  the  order  as  to  automatically  venting  the 
pressure  in  the  tank  before  the  dome  cover  is  removed,  an 
approved  method  for  the  modification  of  existing  dome  covers 
consists  in  drilling  horizontally  through  the  bottom  flange  six 
^-in.    holes,   at   root   of   the   screwed    portion,   as   close   as 


TURNING  CAR  JOURNALS 

An  interesting  arrangement  of  a  lathe  for  turning  car 
journals  in  use  at  the  Clinton  shops  of  the  Chicago  &:  North 
\\'estern,  is  shown  in  the  accompanying  illustration.  The 
lathe  is  located  in  a  pit  sufficiently  deep  to  bring  the  ways  at 
the  approximate  level  of  the  floor.  The  car  wheels  are  rolled 
in  through  the  door  shown  in  the  background,  and  onto  the 


Arrangement  of  a   Lathe  for  Turning   Car  Journals 

latiie  over  iron  bars  extending  between  the  ways  and  the 
floor.  The  wheels  are  raised  to  the  proper  position  for  the 
centers  l)y  the  hand-jack  located  between  the  ways.  By  this 
method  it  is  an  easy  matter  for  one  man  to  handle  the  entire 
work,  as  the  machine  ma}-  be  loaded  with  but  very  little 
eftort. 


LETTER   BOARD   SPLICE 

The  illustration  shows  a  horizontal  section  through  a  coach 
letter-board  splice  which  is  in  use  on  the  Canadian  Northern. 
With  other  tyi)es  of  joints  and  splices  which  have  been  tried 
considerable  trouble  has  been  experienced  from  the  opening 
up  of  the  joint  at  the  surface  and  the  warping  of  the  boards 
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near  the  ends.     The  new  splice  was  developed  to  overcome 
these  difficulties. 

The  construction  of  the  splice  is  clearly  shown  in  the 
drawing.  As  will  l>e  seen  the  surface  portion  of  the  joint  is 
beveled  so  that  the  warping  of  the  overlapping  tongue  is  pre- 
vented. The  splice  is  shown  as  applied  to  the  road's  recentlv 
built  composite  steel  and  wood  passenger  equipment. 


Life  and  Maintenance   of  Steel  Cars 

A  Discussion  of  the  Life,  Depreciation  Rates,  De- 
terioration, Rebuilding   and   Painting  of  Steel  Cars 

BY  M.  K.  BARNUM 
Superintendent  of  Motive  Power,  Baltimore  &  Ohio  . 


When  the  first  steel  cars  were  built,  the  advocates  of  this 
form  of  construction  claimed  that  these  cars  would  be  prac- 
tically indestructible,  and  their  life  so  much  greater  than  that 
of  wooden  cars  that  it  was  very  difficult  to  estimate  it.  A  few 
vears  later,  when  steel  cars  came  into  general  use  on  the 
larger  railroads,  the  estimates  of  their  life  were  placed  at 
from  25  to  35  years,  and  in  calculating  the  rate  of  deprecia- 
tion, many  roads  adopted  three  per  cent  per  year,  whereas 
for  wooden  cars,  it  had  for  a  long  time  been  calculated  at 
six  per  cent.  It  is  now  nearly  30  years  since  the  first  steel 
cars  were  built,  and  there  has  been  a  considerable  difference 
in  their  durability.  This  has  been  found  to  vary  according 
to  the  manner  in  which  they  have  been  maintained,  the  part 


many  thousands  of  steel  gondola  and  hopper  cars  only  14  and 
16  years  old  which  have  the  sheets  and  underframes  so 
weakened  by  corrosion  and  service  that  they  do  not  justify 
the  application  of  new  material  for  general  repairs,  and  man) 
of  these  cars  are  now  being  destroyed  on  account  of  the  bodies 
having  reached  their  limit  of  life.  This  is  about  one-half  the 
life  which  was  originally  expected  from  steel  cars,  and  it  is 
disappointing.  It  naturally  follows  that  those  roads  which 
have  calculated  the  depreciation  of  steel  freight  cars  at  three 
per  cent,  and  now  find  many  of  them  worn  out  at  the  age 
of  14  to  16  years,  must  charge  quite  a  large  amount  to  oper- 
ating expenses  when  they  have  to  l)e  scrapped.  If  we  assume 
the  average  life  of  a  steel  gondola  car  which  cost  $1,000,  as 
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Fig.  1 — Steel  Hopper  Car  20  Years  Old;  80.000  lb.  Capacity;  Light  Weight.  41,9C0  lb. 


of  the  country  in  which  they  have  been  mostly  used,  and 
somewhat  with  the  character  of  the  lading.  However,  the 
life  of  steel  freight  cars  is  much  less  than  was  expected. 

So  far  as  the  writer  has  been  able  to  learn,  the  oldest  steel 
freight  car  now  in  service  belongs  to  the  Bessemer  &  Lake 
Erie.  It  was  built  in  1896,  twenty  years  ago.  The  frame 
of  this  car  was  made  of  structural  steel  shapes,  and  it  weighed 
nearly  42,000  lb.,  about  4,000  or  5,000  lb.  more  than  many 
cars  of  the  same  capacity  which  were  built  later.  Fig.  1, 
from  a  photograph  taken  in  1915,  shows  that  the  design  of 
this  car  compares  very  favorably  with  the  latest  methods  of 
construction,  and  also  indicates  that  it  has  been  very  well 
maintained.  The  record  of  repairs  shows  that  it  has  been 
kept  well  painted,  this  being  the  usual  practice  of  the  Besse- 
mer &  Lake  Erie.  Some  of  the  doors  and  hoppers  required 
new  sheets  after  about  nine  years  and  at  1 4  or  1 5  years  of  age 
the  floor  sheets  required  extensive  renewals  and  the  side  sheets 
and  stakes  had  some  repairs.  At  18  years  it  received  a  new 
floor,  two  new  corner  side  sheets,  eight  new  hopper  sheets  and 
other  repairs,  and  its  appearance  indicates  that  it  may  be 
good  for  at  least  10  years  more. 

This  car  is  apparently  an  exceptional  case,  for  we  find 


16  \ears,  and  the  scrap  value  of  the  car  to  be  $200,  five  per 
cent  per  year  would  be  about  the  proper  dei)reciation  rate. 

LIFE  OF   \V<K)DEN   COAL   CARS 

The  records  of  a  number  of  roads  owning  large  numl)ers  of 
wooden  coal  cars  show  that  their  life  has  varied  l)etween  16 
and  20  years,  and  the  average  life  has  Ijeen  about  17  years. 
This  class  of  equipment  has  usually  l)een  condemned  and  dis- 
mantled on  account  of  the  underframes  and  draft  attach- 
ments becoming  worn  out  and  too  weak  for  the  heav\-  modern 
trains  of  coal  cars.  But  for  this  reason,  the  life  of  these 
cars  undoubtedly  would  have  been  about  20  years,  which  is 
the  average  life  of  a  box  car.  However,  in  comparing  the  life 
of  wooden  coal  cars  with  that  of  steel,  we  should  bear  in  mind 
the  fact  that  most  of  the  wooden  cars  are  of  20  and  30  tons 
capacity  and  few,  if  any,  are  over  40  tons,  whereas  few  steel 
coal  cars  have  been  built  of  less  than  40  tons  capacity  and  the 
majority  of  them  carry  50  tons,  while  some  are  now  being 
built  to  carry  75  and  90  tons. 

LIFE  OF  IROX  AND  STEEL  BRmOES 

The  writer  has  obtained  the  views  of  a  number  of  bridge 
engineers  and  engineers  of  maintenance  of  way,  and  most  of 
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■«trcn«:tli  of  tht-  >ill>.  If  wv  a»uiiir  thai  s  Jl.oiid  11..  per 
>(j.   in.  a>  II  safe  unit  -iri-^^  for  tlu-  inattrial.  llu'ii  ilii'  Mifc 

liuffin.u'  tapat  ily   of   the   -ill-   will    l.o -^  .v^O.OOO   lb. 

A>.-umiiiir.  as  rrconuiicmU'tl  l>\  tlu-  ronmiiltir.  lliat  ihr  sill 
>«tri-M>  <liK'  to  ioaditiL:  may  l.i'  iul;K(  tcil.  thi-n  the  -im|>le  fix- 
iiii:  of  thi.-  (oiistaiil  for  >teel  -ill-  (lefinilel\  I'lxes  the  rei|uire- 
ineiiis  for  huftiiiir  .streimth  without  reference  to  the  eeeen- 
trii  it\  of  the  applieation  of  tii<l  loail.  or  otlur  (oiiditions  of 
the  tlelail-  of  desimi.  .    .  ...  ; 


l»os.-ilile   uiuler   the   to|>   llan.u'i'.      W  iuTe    the    length    of 
-irt'wed  portion   i-  not  over  1  '  j    in.,   it  is  reconmieiuled  ll    i 
not   le-s  than   nine  .^    l()-in.   holr<  Ik-  drilled,   instead   of  • 
.-i.\   '  .'-in. 

.Viiy  other  arranuiinrnt  whitli   will   in-ure  the  relief  of 
ternal  |)res-ure  het'ore  tlu-  removal  of  the  dome  cover  will 
at  ci'iitaMe  if  t"ir-t  -uliinitted  to  and  apjiroved  li\   tlu-   Ma-' 
(  ar   liuilder-"  .V.--o(  iation. 


n  RMNG   CAR  JOl  RNALS 


An    interiv-tinv,'    arran^i'ini'iil    of    a    latlu'    t'or    tiirnini:    (. 
journal-  in  u-i'  at  the  Clinton  .-ho|)-  of  tlu-  ("hicauo  &;  Nov 
Western,    is   sh<»wii    in    the   accompanyin!.;    illu>tration.       li 
ll  he  .Ma^ttr  l  ar  liuilder-    .\»oiiation  ha.-  i>.-ue(l  i  ircular      lathe  i^  huated  in  a  |»it  -ulTu  it-ntly  deep  to  hrinu  the  ua\s  m 
/>.  17  mo(lifyinLr  the  -tandard  spe(  ifu  ation-  for  tank  car-  to      ihi  ap|»ro\imate  Kvel  of  thi'  tl<M)r.      The  i  ar  wheel-  are  rolhd 


TANK     CAR    SIM:CII  ICA nONS     \l()l)IMi:i) 

jl  he  Ma^ttr  Car  lUiilder-'  .\.->oiiation  ha.-  i>.-ued  Circular 
N 

ci.ufonn  to  the  rect-nt  ridinu  of  the  Inicr.-tatf  ( "onmuri  o  ( 'oni- 
n)i— ion.      The  cinular  is  a>  follow-: 

riu'  Intrr-tate  Coinmen  i-  ('(»mmi--ion  upnii  thr  ncoui- 
nuiidaliou  of  Coloml  Dunn,  ihiif  in-prttor.  liurtau  nf  !".\ 
plo-ive-.  followinu  the  rxplo-iou  and  lire  at  .Xrdmon-.  (  )kla- 
homa.  .Sptemlirr  2~ .  l''l.^.  in  toiuuition  with  lank  lar 
loaded  with  »a-inyhead  ijasoline.  i---uid  an  order  |anuar\ 
Jo.  ]'>](!.  modifxinu  it-  Keuulation-.  paragraph  1>_M  (k), 
Uoverninu  the  tran-portaliuu  of  linuela-d  pi-troUum  um~  (.a-- 
iuiiluad   ua-oliiu).  ':  •;:       .' 

The  rti|uireinent.-  <if  tin-  (inhr.  intludiin.;  J5-Ili.  -ittini:  for 
-afetx  valvf-  and  rlie  automatit  venlinu'  of  pre->ure.  Income 
cffettive  March  1'.^.  I'Mo.  a-  to  tank  lar-  for  ca-in.yluad 
L;as(»line  >hipmeni.-;  and  on  januarx  1.  I'M  7.  tlu-e  two  re- 
(|uirfmfn!>  JHromi-  tffe*  ti\f  a-  to  ail  lank  tar-  for  -hipment 
of  intlammalili' lii|uid>  with  tla-h  poiiu  lower  than  JO  dcu'.  l. 
rile  ri<|uirenient  that  tank  ( ars  t"or  the  tran.-portation  of  the 
produit-  (U-cril.e«l  in  the  ordet/ -hall  have  their  sat\t\  valve- 
^et  loopc'il  at  a  pressure  of  25'  }]>.  per  -i|.  in.  l.y  tlu-  daU-  t"i\ed. 
niafie.-  JU'(e--ary  in  thi-  case  ojf  sue  h  cars  a  modifualioii  of  tlu- 
M.  C.  |{.  -tandard  spei  itn  ations  for  tank  car-,  now  requirinL' 
12-11>.  M-ttinir  for  -afety  valve-  for  «)rilinar\   tank  var-. 

I  o  -et  tlu-  -alt-ty  valve-  to  opin  at  a  pri---ure  of  J.^  lit.  per 
-4.  in.  re(|uiri--  the  removal  of  llu-  |>rt--ent  -prinii  for  IJ-lh. 
.-ettiniz  and  tlu-  -ul>-titution  for  it  of  a  nrw  -priuLT  inn-tinL:  the 
following;  .-j>i-i  itualioii-: 

•^    .rM<irte?vr-_ I »f-Iwr.v  •■.':... ...-i......  ..,'.•)"  Hi/in. 

'    :    Out-i>1<-  •liiiiin-|er  '"t  t(>if.; ...-.....- ..r- •••..•.....■........-.<»',«/ in.    .     •.. 

l:«-iiKrli    •■/    l>;ir...-'.  ;.-.■....;,.,.  ;>...,.....  .. ......... .>il><4  \u. 


in  ihroimh  the  door  -how n  in  the  hackurouiid,  and  onto  tlu- 


Ik-i);lti.  — «>i.l    . .  .... . .  ;-,;».........  i'.. 

1, ..:..!.  si.ii.t  . :. ......;.;...•. ......v..... 

Minimum   ln-ij^Irt    m  itli    l";i-'l  n-f    .^Hil  11>.. 
.Ma»amrnn    fm     lji-JK>|t., ,-...........,  .> 

Ni)rm:it   uciKlit    .-.  .  .'  ;•. « ,;;.'^.  '..'•»,'.•...'. .-. 
Mituimnii   vM-iL'!'!  '..",'..•.•.•..;..■..■.;; 

<  '•ilttijf    ....  ..  .■.:»■.-;..■. .•.,'.... 


.'...... ;".='  in. 

,  .  :..,  .... J'4    in. 

..........  .\,W)5  Ih. 

•-..'.  .■.:? '  .■  ill. 

..,.".,■.-....■.  .S'.i   in. 

......... «i  11..  i   ..z. 

. . . .. .  ..s  ri..  i(»  ..z. 

.KiKirt  ••r-liM  hiiiiil 


Ihi-  -prinu  laii  In-  in-erti-d  in  tlu-  -print:  c.i-i-  of  tlu-  prr-t-m 
-tandard  5-in.  -al'ety  valvt--  in  pla*i-  of  the  I  J  lli.  -priniT  now 
u-ed.  I  Ik  pre-(-nt  -print:  for  12-1!..  -t-tlint:  mu-t  iu»t  l.t-  used 
for  J.^-lli.  -ettintr.  a-  an\  attt-mpt  to  -rt  tlu-  valvt-  ("or  tlu- 
increa.-ed  pre-^ur^-  l.y  «  rt-wint:  up  on  tlu-  12-ll>.  -print:  will 
('uuse  the  spritiii  to  tjo  -olid,  and  the  valve  will  lui  hmmr  I.e 
a  safety  valve.  ^    .-. 

In  -ti-iu  ilint:  the  te-t  re<  ord  <in  tlu-  tank  after  testint:  at  the 
J.^-lli.  i>ri-.-ure.  the  word-  "with  _\^-lli.  -prinu'"  mu>t  l>e 
ad<led  to  tlu-  -tent  ilini:  now  re<|uired  l.y  tlu-  -pecitu  ations, 
thus:  .  :.  ; 

,        -  ...'!-■         ^"■•      V 

Vrt-'-Mifc  (Hi.:  i>fr  S(f;  ih:»', ..:..'•/....,.... .i ..,...■,.>.,,..... ;.r/ 

>\t     (|iln<-<.>     ,.,....;:.......'.  ..■;■<•.■.'...,.'■...■.  .;..  .,'..-„  ,4  ......... '. 

Jty.  <n;(ine  "f  tlfmi.-.,.. . .  .  . . .  .  ..."..■.>  .  .• ,.  .  .  .  ...  .  . 

( \>!  i'^ll.'irivi-  irt  tlir  rViiiurt-ntvtit   :•- fi  ^uitni'iiiK  <latf  •>!'  l<*t   ;in'l 
.  •  ■.l><-ii!iTtI>i  Irrcf-iirf  ti>  «liii-li  v;il\t-  \\.-in  u—tr/l  <>ii  ti"'>!y  "t  v;ifvf.  1 

To  comply  with  the  order  as  to  automaticalh-  ventiui:  the 
pre--ure  in  the  tank  l.(-fore  tlu-  donu-  cover  i-  reniovi-d.  an 
af»j>roved  method  for  the  modilu  ation  of  t-xi-tini:  dome  »<)ver- 
ton-i>t-  in  drillint:  horizontally  throu.iih  the  hottom  ilatn.:*-'  six 
'    -in.    holi-.    at    nntt    of    llu-    -(  rewi-d    ix.rlio.i.    a-    <  lo-.e    as 


Arrangement    of   a    Lathe    for   Turning    Car   Joiirrals      •  ■.•: 

lathe  o\i-r  iron  l.ar-  t-xteiulini:  l>t-twt-rn  tlu-  wa\-  aiul  tlu- 
lloor.  llu-  wlu-t-l-  are  rai-ed  to  the  projier  po-itioii  for  llu- 
n  iitvr-  l.y  tlu-  hand-jack  located  between  the  way.-.  H\-  thi- 
mithod  it  i-  an  t-a>\  mattt-r  for  one  man  to  handli-  the  eiuiri- 
\'>ork.  .1-  tlu-  mat  hint-  may  be  loaded  with  l>ut  ver\  little 
I  ffort.  ■  •     !-^-' •■:  <■:■  -':■:'-.:    .. ' 


:.:  Un  TKR    HOARD   SPLICF 

I  lu-  illu-tration  -how-  a  hori/outal  -eclion  throuuli  a  ttKull 
letter  board  -|»lue  wliidi  i-  in  u.-e  on  the  (  anadian  Nonlu-rn. 
With  other  t}|ie>  of  joint-  aiul  -|)li(es  whi<h  have  been  tried 
*  on-idrrabK-  trouble  ha-  been  experieiued  from  the  opening 
up  of  tlu-  joint  at  the  -urfact-  and  the  warping  of  tin-  boards 


l\'Mt '   ;  ; 


■r-;:      • 


Mi 
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Canadian     Northern     Letter    Board     Splice  '   '  '"■.:.  .    '  •'■ 

near  the  eiul>.       Ihe  ni-w    -|>li(.e   wa-  (levelo]>ed   to  overcome 
the.-e  diffuulties.  ..      ,.•...•.   '.  ■  -   .■■■..:•■ 

ihe  (()n-tru(  tion  of  the  -plice  is'  rlciirly  showTi  in  the 
drawint;.  .\s  will  be  -een  the  surface  portion  of  the  joint  is 
beveled  .-f)  that  the  waq)in_ti  of  the  overlajipinji  ton.i;ue  is  pre- 
vented. The  -plice  is  shown  a<  applied  to  the  road"-  ren-ntlv 
built  compo^itr  steel  and  wood  oa-«-ent:cr  equipment. 
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A  Discussion  of  the   Life,   Depreciation   Kates,  De- 
terioration,  Rebuilding    and    l*ainting  of  Steel  Cars 

B'^    M.   K.   BAKNIM 
■-.;         Superintendent  of  Motive  Puwer,  Baltimure  A:  Ohio     ' 


\\  hen  the  first  steel  cars  were  built,  the  advocates  of  this 

ii:Hn  of  construction  claimed  that  these  cars  would  he  prac- 

t  lallv  indestructil>k'.  and  their  life  so  much  greater  than  that 

.;;i\ wooden  cars  that  it  was  very  diftkult  to  estimate  it.    A  few 

vtars  later,  when  steel  cars  came  into  general  use  on  the 

rger  railroads,  the  estimates  of  their  life  were  placed  at 

uin  25  to  .o  years,  and  in  calculating  the  rate  of  deprecia- 

I  un.  many  roads  adopted  three  })er  cent  {)er  year,  wherea> 

for  wooden  cars,  it  had  for  a  long  time  i)een  calculated  at 

^Ix  per  cent.     It  is  now  nearly  .■>0  years  since  the  t'lrst  steel 

vars  were  huilt.  and  there  has  l)een  a  consideraMe  diffcrenci' 

iit  their  dural)ility.      This  has  lieen  found  to  vary  according 

tc  the  manner  in  which  they  have  been  maintained,  the  part 


many  thou>ands  of  steel  gondola  and  hopjKT  cars  only  14  and 
l(t  years  old  which  have  the  .>heets  and  underframes  so 
weakened  In  corrosion  and  .-ervice  that  tliey  do  not  justify 
the  application  of  new  material  for  general  repairs,  and  mam 
of  these  cars  are  now  being  dc-^troyed  on  account  of  the  Ixxiies 
having  reached  their  limit  of  life.  This  is  altout  one-half  the 
life  which  was  originally  expected  from  steel  cars,  and  it  is 
(li>api)ointing.  It  naturally  follows  that  th»>>e  roads  which 
have  cal(  ulated  the  depreciation  of  steel  freight  cars  at  three 
per  cent,  and  now  inid  many  of  them  worn  out  at  the  age 
of  14  to  ](•  \ear>.  must  ( harge  <|uite  a  large  amount  to  oj>er- 
;'.ting  e\pen>e.-  when  they  have  t(»  l»e  >crapped.  If  we  assume 
llie  average  life  of  a  .stcvl  gond«»la  tar  wliich  cost  $1,000,  a> 


Fig.   1— Steel  Hopper  Car  20  Years  Old:  80.000  lb.  Capacity;  Llglit  Weight.  41.SC0  li^ 


"'■  the  countrv  in  whicli  lhe\  have  Ik-ch  mostly  used,  and 
-'iiiu'whal  with  thi-  charactt-r  of  \\w  lading.  Howi-Vi-r.  the 
life  of  steel  frtight  car>  i>  much  le»  than  wa>  e\|)ected. 

So  far  as  the  writer  has  been  able  to  learn,  the  okU'st  steel 

Height  car  now  in  service  belongs  to  the  Hessemer  &:  Lake 

".        Erie.     It  was  built  in  IIS^O,  twenty  years  ago.      The  frame 

.'.     .  «f  this  car  was  made  of  structural  steel  siuipes.  and  it  weighed 

■•'i'  .iuarly  42,000  11...  about  4,000  or  5.000  lb.  more  than  many 

.^■.■.  tars  of  the  same  (apacity  which  were  built  later.     Fig.    1, 

I,  ••.•■froin  a  photogra|)h  taken  in  1915.  shows  that  the  design  of 

f:  •;    i\h\<  car  compare^  very  favorably  with  the  latest  methods  of 

,/".:.  .c()n>tru(  lion,  and   also  indicates  that  it  has  been  very  well 

...  '  maintained.      The  record  of  repairs  shows  that  it  has  been 

^    -^'.kept  well  painted,  this  being  the  usual  practice  of  the  Iics.>c- 

•     •  .nier  &:  Lake  F.rie.     Some  of  the  doors  and  hojtpers  required 

:  new  sheets  after  about  nine  years  and  at  14  or  15  years  of  age 

■.. ..     the  t1(K)r  sheets  re<|uired  extensive  renewals  and  the  side  sheets 

•.  ;   •  and  .«;takes  had  some  repair^.     .\t  l.s  years  it  received  a  new 

tloor.  two  new  (ornir  side  sheets,  eight  new  hopper  sheets  and 

,",.   -.other   repair>.   and    its  appearance   indicates  that   it  may  be 

'■•.'.."good  for  at  least  10  \ears  more 

;/  This  car  is  apparently  an  e.xceptionaL  case^- for  we  find 


Id  year?-,  and  the  >crap  value  of  the  tar  to  be  J?200.  five  per 
ceiil  iKT  year  would  be  about  the  pr<»|K'r  (K-|irecialion  rate. 

1.11  I,    ol     Will  "III   \    C<iAI.    (  AkS 

The  recijrd-  of  a  number  of  r(iad>  owning  largi-  numl»ers  of 
\\(joden  c«)al  t  ar.>  >how  that  their  life  has  varie«l  lutween  lo 
and  20  year>.  and  the  av«ragi-  life  ha>  Uvn  about  17  \ears. 
This  class  of  c't|uipmein  lia>  u-ually  Iki-u  iondemnrd  and  di>- 
mantlcd  on  aixount  of  tlie  underl'rames  and  draft  attach- 
ments  i»ecoming  worn  out  and  t<K»  weak  f<»r  the  heavy  nKnlern 
trains  of  coal  cars.  Hut  t'or  this  reason,  the  lite  of  these 
(ars  undoubtedlv  would  have  been  alwiut  20  vears.  which  i> 
the  average  life  of  a  box  car.  However,  in  comparing  the  life 
of  woodeii  coal  cars  with  that  of  >teel.  we  should  U^ir  in  mind 
the  fact  tliat  most  of  the  wooden  cars  are  of  20  and  .>0  ton« 
capacit)"  and  few.  if  any.  are  over  4o  tons,  whereas  few  steel 
coal  cars  have  In^en  built  of  less  than  40  tons  capacitv  and  the 
majority  of  them  carry  50  tons,  while  some  are  now  l»cini; 
built  to  carry  75  and  *H)  tons.  '< 

-    '. MFK  OF  IKON   .\M)  STKKI.   I:KID<;KS 

rhe'writer  has  obtained  the  views  of  a  numl)er  of  bri<l^e 
engineers  and  engineers  of  maintenance  of  wav.  and  mo-t  of 
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them  say  that  the  life  of  iron  and  steel  bridges  varies  in- 
definitely, so  far  as  actual  durability  is  cqnc*erned,  provided 
they  are  kept  well  painted,  as  they  usually' are,  and  the  ordi- 
nary repairs  are  maintained.  In  some  cases  iron  bridges  30 
and  40  years  old  have  been  perfectly  good  so  far  as  deteriora- 
tion is  concerned  and  have  only  been  removed  on  account  of 
the  locomotives  and  cars  becoming  too  heavy  for  their  con- 
struction. Bridges  which  are  exposed  to  salt  air  and  witer 
corrode  rapidly  and  their  life  is  comparatively  short,  and  salt 
water  drippings  from  refrigerator  cars  used  for  shipping 
fresh  meat  tend  to  corrode  the  girders  (juite  rapidly  where 
the  amount  of  this  class  of  business  is  large.  In  comparing 
the  life  of  iron  and  steel  bridges  with  that  of  steel  freight 


PRINCIPAL  CAUSES  OF  SHORT  LIFE  OF  STEEL  CARS 

There  are  many  causes  which  tend  to  shorten  the  life  of 
steel  cars  and  the  most  active  of  these  is  corrosion.  New 
steel  cars  are  painted  inside  and  out,  but  very  few,  if  any, 
railroads  attempt  to  keep  the  inside  painted  after  the  cars 


Fig.  2 — A    Car    Four    Years    Old    Badly    R'.tsted    on    Account    of    Not 
Being   Repainted   at  the   Proper  Time 

cars,  we  find  the  principal  differences  to  be  that  the  brid'ios 
are  kept  well  painted  and  their  life  is  not  shortened  as  much 
by  corrosion  as  is  that  of  freight  cars  which  are  not  kept 
painted  on  the  inside.  Many  cars  are  not  kept  painted  on 
the  outside,  and  they  are  suljjcct  to  more  severe  and  frei|ucnt 
shocks  in  service. 

LIFE  OF    LOCOMOTIVE   TENDERS 

The  locomotive  tender  more  closely  approaches  the  steel 
coal  car  in  the  service  to  wnich  it  is  subjected  and  will  aftord 
a  fairer  comparison  on  this  account.  Locomotive  tenders  are 
usually  kept  well  painted  on  the  outside,  and  whenever  the 
locomotive  receives  general  repairs,  ordinarily  once  in  aljout 
two  years,  it  is  thoroughly  cleaned  and  painted  outside,  and 
often  a  coat  of  paint  is  applied  to  the  coal  space  and  to  the  top 


Fig.  4 — A   Steel   Gondola   Car  Weakened    by   Corrosion   and    Buckled 

by    Service    Shocks 

have  gone  into  service,  as  it  is  thought  that  the  effect  of  load- 
ing and  unloading  coal,  ore,  etc.,  is  to  wear  the  ])aint  off  so 
quickly  that  it  would  not  last  long  enough  to  pay  for  the  cost 
of  the  application.  Therefore,  the  corrosion  of  the  inside  of 
such  cars  generally  starts  within  a  few  months  after  they  go 
mto  service.  The  paint  on  tlie  outside  varies  in  durability 
according  to  quality,  the  number  of  coats  applied,  and  the 
manner  of  application,  but  it  is  nothing  unusual  to  see  cars 
only  two  or  three  years  old  the  sides  of  which  have  begun 
to  rust  quite  l)adly  and  Figs.  2  and  3  show  cars  only  five 


1^ — '~' 

^^M     ^—it      ^ 

W''  -*^^>^ '■■*'**' 
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Fig.  3 — A    Steel    Car    Five   Years    Old    in    Which    the    Hopper    Sheets 

Required    Renewal   on   Account  of  Corrosion;    Note  the   Rusted 

Condition   of   the    End.    Stiffening    Rib   and    Buffer    Plate 

and  bottom  sheets.  Many  locomotives,  thirty  or  more  years 
old,  still  have  the  original  tender  in  fairly  good  condition. 
The  inside  sheets  have  sometimes  been  renewed,  but  the  origi- 
nal outside  sheets  often  are  in  a  fair  state  of  pre.servation. 


Fig.  5 — A    Steel    Gondola    Car    Weakened    by    Corrosion   to   Such    an 
Extent  That   It   Finally   Failed    Under   an   Ordinary   Load 

years  old  which  had  but  little  paint  left  on  them.  It  is  pretty 
certain  that  if  these  cars  had  been  repainted  when  two  or 
three  years  old,  before  the  rust  had  become  so  general,  the 
corrosion  on  the  outside  would  have  been  stopped  and  the  life 
of  the  side  sheets  prolonged. 

Some  of  the  earlier  steel  cars  were  built  so  light,  that  they 
have  become  weakened  by  corrosion  sooner  than  those  of 
heavier  construction,  and  such  cars  occasionally  buckle  up  in 
trains  as  shown  in  Figs.|4  and  5.  In  designing  steel  cars,  it 
has  been  a  nice  problem  to  determine  just  how  far  to  go  in 
putting  in  metal  to  increase  the  strength,  and  at  the  same  time 
to  cut  out  metal  where  it  is  not  essential  so  as  to  keep  the 
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dead  weight  down  to  a  minimum  consistent  with  good  service. 
In  this  respect,  the  practice  of  different  roads  varies  so  that 
we  still  see  steel  gondola  cars  of  100,000  lb.  capacity  weigh- 
ing only  about  38,000  lb.,  while  others  of  the  same  capacity 
weigh  7,000  or  8,000  lb.  more.  This  matter  of  keeping  down 
the  dead  weight  has  always  been  a  hobby  of  such  prominent 
railroad  builders  as  E.  H.  Harriman  and  J.  J.  Hill,  and  little 
argument  is  needed  to  prove  the  desirability  of  keeping  the 


Fig.  6 — A    Steel    Gondola    Damaged    Beyond    Repair;    the   Two    Ends 

Were    Doubled    Together    in    an    Accident    About   as    Shown    in 

the  Photograph  and   It  Was  Cut  Apart  to  Facilitate  Loading 

dead  weight  as  low  as  ma}'  be  consistent  with  satisfactorx- 
service.  The  tendency  during  the  past  four  or  five  years  has 
been  to  increase,  somewhat,  the  weight  of  cars,  but  this  has 
generally  been  done,  not  by  using  thicker  sheets  for  the  sides 
and  bottoms,  but  Iw  strengthening  the  sills  and  reinforcing 
the  top  edges  of  the  sides  and  ends,  and  also  by  adding  more 
substantial  draft  gear.  These  improvements  should  increase 
somewhat  the  life  of  these  cars  over  those  of  earlier  design. 


Fig.  7 — A    Drop    Bottom    Gondola    with    Floor    and    Sides    Rusted    so 
That  no  Sheets  Were  Fit  for  the  Application  of  New  Material 

but  in  view  of  the  heavier  trains  in  which  they  are  used  it 
remains  to  be  seen  how  far  this  will  prove  true.  These  prob- 
lems of  keeping  down  the  dead  weight  of  cars  and  eliminating 
those  of  weak  design  are  not  new,  for  in  the  proceedings  of 
one  of  the  earliest  meetings  of  the  Master  Car  Builders'  Asso- 
ciation, held  nearly  40  years  ago,  we  find  a  lengthy  discussion 
about  these  same  questions  and  at  that  time  it  was  the  con- 


sensus of  opinion  that  in  the  15-ton  car  the  maximum  capa- 
city had  finally  been  reached. 

Other  causes  of  the  short  life  of  steel  cars  are  the  strains 
to  which  they  are  subjected  in  unloading  machines  and  also 
the  use  of  sledges  and  bars  in  pounding  the  sides  and  hop- 
pers when  the  coal  freezes  or  clogs  and  requires  loosening. 
Some  of  the  later  designs  of  cars  are  provided  with  holes 
framed  into  the  sides  and  hoppers,  through  which  bars  can  be 
introduced  to  loosen  the  coal  when  it  lodges.  Another  cause 
of  shortening  their  life  is  the  heavier  trains  in  which  they 
are  used,  resulting  in  greater  shocks  than  those  for  which  they 
were  originally  designed.  The  effect  of  climate  has  quite  an 
important  bearing  on  the  life  of  steel  cars  as  there  is  a  notice- 
a!:>le  difference  in  the  rapidity  of  corrosion  of  cars  used  mostly 
in  proximity  to  salt  water  and  to  rivers  where  fogs  are 
prevalent,  and  those  which  are  kept  principally  in  ser\Mce  in 
the  dry  climate  west  of  the  Missouri  river.  The  WTiter's 
obsenations  lead  him  to  l)elieve  that  corrosion  is  prol)abl\"  25 
per  cent  more  rapid  in  the  vicinity  of  the  salt  water 
than  in  the  drier  climate  of  the  interior.  The  nature  of  the 
loading  also  affects  the  deterioration.  One  road  which 
uses  steel  hopper  cars  almost  entirely  in  iron  ore  ser\'ice 
reports  that,  "as  yet  none  of  them  show  any  effects  of 
deterioration  due  to  rust,"  although  thev  are  al)Out  16  vears 
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Fig.  8 — Rusted    Floor   Sheet    Cut   from    a    Hopper   Coal   Car   with    a 
Broad    Axe  as   Shown    in    Fig.   & 

old.  Coal  having  much  sulphur  and  other  imjmrities  is  more 
injurious  to  steel  sheets  than  tlie  better  grades  of  coal,  and 
wet  ashes  from  cinder  pits  are  especially  active  in  hastening 
corrosion. 

DIFFICl  LT   PROBLEMS 

For  the  first  five  or  six  years  of  the  life  of  a  steel  car  the 
rejjairs  are  light  and  it  is  easy  to  decide  just  what  work 
should  be  done,  but  after  eight  or  ten  years  the  floor  and 
hopper  sheets  of  many  cars  have  l^ecome  so  corroded  that  they 
must  be  renewed,  and  in  some  cases  the  sides  also  rust  through 
at  the  ends  and  Ijottom  while  the  rest  of  the  sheets  are  worth 
preserving.  After  a  few  years  more  many  cars  become  so 
generall}  corroded  that  it  is  doubtful  whether  the  side  sheets 
are  strong  enough  to  make  it  advisable  to  rivet  new  bottom 
and  hoppers  to  them.  Then  the  problem  is  whether  to  apply 
new  side  sheets,  if  the  car  has  already  had  a  new  bottom  and 
hoppers;  or,  in  cases  where  these  have  again  become  weakened, 
to  give  the  car  general  repairs  using  such  of  the  original  parts 
as  may  yet  be  serviceable;  or  to  build  an  entire  new  body 
using  the  same  trucks;  or  to  dismantle  the  car  entirelv  and 
eliminate  it  from  the  equipment  list.  Under  these  conditions 
the  program  will  be  more  or  less  affected  by  the  capacity  of 
the  car  and  the  desirability  of  improvements  in  the  design 
and  the  operating  mechanism. 

When  steel  cars  become  damaged  in  wrecks,  the  question  of 
repairs  is  quite  a  different  one  from  that  of  repairing  wooden 
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them  say  that  tlic  life  of  iron  and  >teil  Wridnts  varie>  in- 
dt'finiuly.  so  far  a>  actual  durability  is  nnuerned.  i)rovitli-(l 
they  are  kept  well  painted,  a'-  they  u.-ually  are.  and  the  ordi- 
narv  repairs  are  niaintaineil.  In  >()nie  ea>es  iron  i)ridi;es  .><» 
and  40  vcars  old  have  l>een  pcrfeetl\  i^ood  so  far  a>  deteriora- 
tion is  ionterned  and  have  (tnly  Keen  removed  on  amount  ot 
the  locomotive-  and  tars  hecominu  loo  luav\  for  iluir  con- 
struction. l>ridue>>^ii«!i  are  exposnl  to  salt  air  and  witir 
c</rrode  raj>idl\'  ami  Yluir  life  i>  eom|»arativc'l\  .-liort.  and  sail 
water  dripping.-  from  refrii^-rator  lars  u-ed  for  ship[>inL: 
froh  meal  tend  to  corrode  the  uirder>  quite  rajiidly  where 
tke  am<junt  of  this  das*  of  Imsiness  is  larye.  In  comparing: 
the  lift.'  of   iron   and  >^teel   hridues  with   that   of  steel   freiulit 


Fig.  2— A    Cnr"  F0x»r- Vc<T"s    Old    B.idly    R'.isted    on    Ar.count    of    Not 
Being   Repainted  nt  the   Proper  Time 

x^r:*.  AVe  llndtJie-prhu'ipal  tliftett-hces  to  lie  that  the  l>rid<ies 
iire  kept  Avell  [Kiinfetl  and  their  life  is  not  .shortened  as  nan  h 
bv:  cijr;ro>ion  as  i>  that  of  fniizht  lars  which  are  not  kept 
painieil  cm  tlU'  inside^  ^I^i"}  t:ars  arc-  not  ke[)t  ])ainted  on 
the  (ml>ide.  and  thi'x  are  sill »ie.it  to  more  >eve!e  and  freoOem 
shotks  ih  servin  ,,,■:.   ;.. 

ill  I     1^..  i.<:«"oM(ii:i\>;   iT.M»i:i<s  ■•  •  .'  u  '^.J-'V-...., 

Tlit^  locomotive  tender  more  closely  ai»prouches  the  •sui! 
iialtarin  tiic  scrV'iu*  tu  uni(  h  it  i.*  sulijeited  and  will  aflor<i 
a  fainr  (  omf»ari~<in  *'n  thi-  a*  i  mint.  I.i«  oinntivr  tenders  arc 
u-ualh.  kc[it  wi>ll  painttd  tin  the  oul-ide.  and  whenever  the 
IcAomofive  receive.-,  general  repairs,  ordinarilv  oin  e  in  alxtiit 
two  M>arS;  it  is  th«>rou.Ljhly  *  leaned  and  painlid  outside,  and 
oftt'M  a;  ciKit  of  palat  i;s  ajtplied  to  tlie  (oal  -pan-  and  to  the  top 


Fig.   3 — A    Steel    Cir    Five    Years    Old    in    Whichi    the    Hopper    Sheets 

Required    Renew.nl   on    Account   of  Corrosion:    Note   the    Rusted 

Condition    of    the    End.    Stiffening    Rib    nnd    Buffer    Pl.Ue 

ar.d  l»ottoni  -lieets.     .Many  hn oinotives.  thirty  or  more  year- 
old,  -till  have  the  orit^in-al  tender   in   fairly  uood  condition. 
The  in-ide  -lunt-  have  -onietinie-  lieen  renewed.  Iiut  the  origi- 
nal out-ide  >heit-  often  are  in  a  fair  -tate  of  jire-ervation. 


I'ki.wir.M.  c.\r>i  s  nl  •-iikki  i.in   ok  siiki.  i.-vks 

There  arc  many  causes  which  tend  to  shorten  the  life 
-teel  cars  and  the  most  active  of  these  is  corrosion.      N 
-teel  cars  are  painted  inside  and  out.  hut  very  few.  if  a; 
railroads  attempt  to  keep  the  inside  i)ainted  after  the  i 


Fg.   4 — A    Steel    Gcndol.i    C.ir    Wenkened    by    Corrosion    and    Siicklec 

jjy    Service    Siiocks 

liiive  1.,'one  into  -ervice,  as  it  is  thoiiuht  that  the  effect'of  load 
inu  and  unloadinu  coal.  ore.  et» ..  i-  to  wear  the  [laint  olt  st. 
tjuiekh  that  it  would  not  la-t  loiiti  enou.^di  to  pa\  for  the fost 
of  the  appliiation.  Iherefore.  the  lorrosion  of  the  in>ide  o; 
-ucli  cars  uenerall}  >tarts  within  a  few  months  after  they  !,'• 
into  -ervice.  The  paint  on  the  outside  varie-  in  duraliilil} 
aicordini.:  to  i|ualily.  the  numlier  of  coats  applied,  and  the 
manner  of  application.  Imt  it  i>  nothiiiL,'  unu-u.il  to  -ee  car- 
onl\  two  or  three  yi-ar-  old  the  side-  of  whiih  have  hegun 
t-j  ru-t   i|uite  l.ailh    and    \'\<,',-.   2   and   .-i   -how  car-  only  five- 


Fig.   5 — A    Steel    Gondola    Car    Weakened    by    Corrosion    to    Such    an 
Extent    That    It    Finally    Failed    Under   an   Ordinary    Load 

year-  old  whiih  had  l>ul  little  paint  left  on  them.  It  is  pretty 
lertain  that  if  the-e  lars  had  l»een  repainted  wiien  two  or 
tliree  \far-  old.  Iiefore  the  rust  had  l>e«ome  so  miieral.  the 
I  orro-ioii  on  ilie  out-ide  would  have  lueii  -to|»ped  and  the  life 
o'  the  -ide  sheet-  prolonu'ed. 

Some  of  the  earlier  .-teel  (ar-  wire  Ituilt  so  liuht.  that  they 
have  lietome  weakened  hy  torrosion  sooner  than  those  of 
htavier  constriK  tion.  and  -uih  (ar-  (Kca>ionall\  hiukle  u|>  in 
train-  as  shown  in  I'iijs.  4  and  .^.  In  de-ii;nint,'  steel  cars,  it 
has  heen  a  niii'  proLk-m  to  detiTmine  just  how  far  to  <n)  in 
l»uttin.u  in  metal  to  iiurea>e  the  streniith.  and  at  the  -aine  time 
to  ( ut  out  mital  where  it   is  not  e.-.-^ential  so  as  to  keep  the 
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.,d  weight  down  to  a  niinimuni  consistent  with  good  service. 
this  respect,  the  practice  of  different  roads  varies  so  that 
■  still  see  steel  gondola  cars  of  KiO.OOO  11).  capacity  weigh- 
^  only  about  .^M.OOU  IIj.,  while  otlier>  of  the  same  capacity 
cigh  7,000  or  8,000  lb.  more.  This  matter  of  keeping  down 
c  dead  weight  has  always  been  a  hobby  of  such  prominent 
ilroad  builders  as  E.  H.  Harriman  and  J.  [.  Hill,  and  little 
-utnent  is  needed  to  prove  the  desiraliility  of  keeping  the 


Pig.   6 — A    steel    Gondola    Damaged    Beyond    Repair:    the    t-j"o    Ends 

Were    Doubled    Together    in    an    Accident    Aljoi't    as    Shown    in 

the  Photograph  and  It  yVas  Cut  Apart  to  Facilitate  Lparlirg 

ilr.id  weight  as  low  as  max  .  be  lon^i-tent  with  satisfact«>r\ 
>ervice.  -  'J'he  tendency  (luring  the  pa^t  four  or  five  \ears  ha- 
been  to  increa>e.  soniewliat.  ilu'  wciglil  of  lar.-.  but  llii>  iia- 
'jt  iierally  been  <lone,  nut  by  u.>iiig  thiiker  >lieet>  for  the  .^ide- 
;m1  bottoms,  jiut  iiy  >lnngtlKning  the  sills  and  reinforcing 
li.i-  toji  edges  of  tlu'  >i(li-  ;intl  ends,  and  al.-o  by  adding  moTv 
-.-iib^tantial  draft  gear.  llie-e  improvemiMit"-  should  incrca-* 
'sVtnH'wiKit  the  life  of  tlu'<e  <ar^  uxcr  tho>e  r»f  earlier  desimi. 


Fig.   7 — A     Drop    Bottom    Gondola    with     Floor    and    Sides     Rusted    so 
That   no  Sheets  Were  Fit  for  the   Application   cf   New  Material 


scnsus  of  opinion  that  in  the  15-ton  car  the  maximum  capa- 
lity  had  finally  been  reached. 

Other  causes  of  the  short  life  of  steel  cars  are  the  strains 
t';  whidi  the\  are  subjected  in  unloading  machines  and  also 
the  use  of  sledges  and  bars  in  {X)unding  the  sides  and  hop- 
pers when  the  coal  freezes  or  clogs  and  jequ ires  loosening. 
Some  of  the  later  designs  of  cars  are  provided  with  holes 
framed  into  the  side.-<  an<l  hoppers,  through  v.hich  bars  can  be 
introdu(  ed  to  loosen  the  (oal  when  it  hKlgo.  .\nother  cause 
1)1  shortening  their  life  i>  the  heavier  trains  in  which  they 
are  used,  re.-ulting  in  greater  »h(K  ks  than  tli<»>e  for  which  they 
were  originall\  ile>igned.  I  he  effect  of  climate  has  «juite  an 
important  bearing  on  thv  life  of  -teel  car-  a>  there  is  a  nolice- 
al-le  difference  in  the  rapi<lity  of  torro>ion  of  <afs  used  mostly 
in  {»ro.\imity  to  salt  water  and  to  rivers  where  fogs  are 
prevalent,  and  th<j>e  which  are  ke|>t  principally  in  scTvice  in 
the  dry  climate  west  of  the  Missouri  river.  The  writer's 
(^il-e^vation^  lead  him  to  believe  that  cornL-ion  is  |»K>lurbI\  25 
p(  r  (c-nt  more  rapid  in  the  vicinity  of  the  salt  water 
than  in  the  driir  climateof  the  interior.  I  he  nature  <»/  the 
h.adinir  alM»  affirts  the  deterioration.  One  mad  which 
uses  Steel  hoj»i»er  car>  almo-t  entirely  in  iron  ore  scr\'ice 
nports  that,  "as  yet  none  of  them  show  any  effeits  of 
deterioration  .due  to  rust."  althoutih  they  arc  4.Ih»uI  lo  vcaxs , 


Fig 


-Rusted    Floor    Sheet    Cut    from    a    Hopper    Ccnl    Cir    with    a 
Broad    Axe   as    Shown    in    Fig.    9 


ohl.  Coal  having  much  >ijl[)hur  and  other  impurities  is  ni(  re 
ii  juriou-  to  sti-el  sheets  tlian  the  i>etter  gra<ies  of  v<ki1.  and 
wet  a.-hes  from  cinder  pits  are  es|H.viall\   at  tive  in  ha-lening 

'  (trrosion.   '.  i   .-■/,  , 


tUMlt   I  1.1     l'Ki»|:|.1-,\fS 
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For  the  fifst  five  pr  six  year.^  of  the  life  of  a  steel  car  the 

repair^  are  l.ght  an<l  it  is  easy  t«)  «lecide  iu>t  what  work 
-l.iuld  be.  done,  but  after  eight  or  ten  year-  the  il(M)r  and 
licpper  sheets  of  many  cars  have  l>ecothe  so  eorr<Hle<l  th.it  thev 
inu-t  Ik-  reiii-wed.  and  in  >onie  ca.-o  the  >iidi'<  al-o  rust  throu<:ii 
ai  the  eiu|>  and  botioni  whiK-  the  re>t  of  the  -heets  are  worth 
pie-erving.  .\fier  a  few  year<  more  many  tars  Ix'CiHne  so 
L:enerall\  cornxled  that  it  i>  doubtful  whether  the  side  sluvts 
are  strong  enouudi  to  nuike  it  advi-able  to  ri\et  new  bottom 
and  hoppers  to  them,  llu  ii  the  problem  i-  whether  to  apj)lv 
new  side  slieets,  if  the  tar  ha-  already  had  a  new  bottom  ami 
l><i|)pers:  or,  in  cases  where  tlioe  have  again  l»ecome  weaketied. 
to  give  the  car  general  rei)air-  using  mk  h  of  the  original  jtarts 
as  may  yet  be  serviceaiile:  or  to  build  an  entire  new  ImxIv 
using  the  same  trucks;  or  to  dismantle  the  car  entirelv  and 
eliminate  it  from  the  e.iuijMuent  list.     I'nder  these  con<iitions 


but  in  view  of  the  heavier  train>  in   which  thc-\   are  u>ed   it 
remains  to  l»e  -ten  how  far  tlii-  will  prove-  true.      These  prob- 
lem- of  keeping  down  the  dead  weight  of  car-  and  c-liminating  the  program  will  be  more  or  less  affected  bv  the  capacitv  of 
tlio.-c  of  weak  doign  are  not  new,  for  in  the  |)rocceding>  ol  the  car  and   the  de-irability  of   improvement^   in   the  de-iizn 
jone  of  the  earliest  meetings  of  the  Master  Car  Builders"  As;;o-  and  the  <)|)erating  met  haiu.>m. 

•  ciation.  held  nearh  4(1  vear-  ago.  we  find  a  lengthy  discussion  \\  hen  -teel  cars  l»ecome  damaged  in  wrecks,  the  ciuestion  of 

{ubout  tl'.ese  same  cue-tion-  and  at  that  time  it  was  the  con-  repairs  is  tjuitc-  a  different  one  from  that  of  repairing  wooden 
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cars,  as  in  the  latter  case  the  damaged  parts  are  removed  and 
replaced  with  new  sills,  siding,  flooring,  etc.,  at  a  considerable 
expense  for  material.  On  the  other  hand,  unless  a  steel  car 
i-*  damaged  almost  beyond  recognition,  the  various  parts  can 
generally  be  straightened  out  and  replaced  on  the  car,  if  they 
were  previously  in  good  condition.  One  road,  owning  over 
100,000  steel  coal  cars,  has  lost  only  about  20  of  them  on 
account  of  being  damaged  beyond  repair,  but  if  these  had 
been  wooden  cars,  probably  many  hundreds  of  them  would 
have  been  destroyed  within  the  same  period. 

On  another  road  which  has  over  50,000  hopper  and  gon- 
dola cars,  only  about  two  per  cent  of  the  all-steel  cars  were 
damaged  beyond  repair  during  the  first  12  or  13  years  of  their 
life,  but  of  the  composite  cars  having  steel  frames  and  wood 


Fig.  9 — Broad  Axe  Made  by  Drawing  Out  One  End  of  a  Sledge,  and 
the   Manner  of   Using    It  to   Cut   Rusted   Steel   Sheets 

sides  and  bottoms,  about  11  per  cent  were  destroyed.  This 
large  difference  was  probably  affected  to  some  extent  by  the 
fact  that  the  composite  cars  were  not  originally  as  well  de- 
signed as  the  steel  cars,  but  after  making  due  allowance  for 
this,  the  all-steel  cars  seem  to  have  the  advantage  over  the 
composite  cars  in  the  matter  of  durability. 

REHUILDINC.    STEEL    CARS 

On  a  road  which  owns  a  large  number  of  steel  gondola  and 
hopper  cars,  the  latter  have  been  found  to  reach  the  limit  of 
the  profitable  life  of  the  body  in  about  13  or  14  years.  When 
the  cars  were  from  eight  to  ten  years  old,  it  became  necessary 
to  renew  the  floor  and  hoppers,  and  in  about  four  or  five  years 
more,  the  sides  and  other  parts  had  become  practically  worn 
out,  so  that  it  was  very  doubtful  whether  the  bodies  were 
worth  the  application  of  more  new  material  for  repairs.  A 
study  of  the  subject  indicated  that  an  entire  new  body  would 
cost  only  about  $25  more  than  general  repairs  to  the  old  body. 


retaining  such  parts  as  might  be  fit  for  further  service.  The 
trucks  were  in  good  general  condition  so  that  with  the  renewal 
of  some  worn  parts,  they  could  be  made  practically  equal  to 
new.  The  body  after  receiving  general  repairs  was  estimated 
as  worth  only  about  65  per  cent  of  the  value,  new,  of  a  gon- 
dola and  75  per  cent  of  a  new  hopper  car,  whereas  the  general 
repairs  would  probably  not  extend  the  life  of  the  car  more 
than  six  or  eight  years.  The  repaired  car,  if  destroyed  on  a 
foreign  line,  would  have  its  depreciation  calculated  from  the 
date  of  its  original  construction,  whereas  the  new  body  would 
have  its  depreciation  calculated  from  the  time  when  the  body 
was  built,  which  made  a  good  argument  in  favor  of  a  new 
body. 

Other  points  in  favor  of  the  new  body  were  that  with  the 
experience  obtained  from  the  maintenance  of  the  old  bodies, 
some  improvements  in  the  design  were  possible  which  would 
make  the  new  body  more  satisfactory  in  service  and  better  able 
to  withstand  the  effects  of  heavy  trains,  dumping  machines, 
etc.  It  would  also  have  the  further  advantage  of  not  being 
on  the  repair  tracks  as  often  as  the  repaired  car.  It  was, 
tlierefore,  decided  to  buy  new  bodies  to  replace  the  old  hopper 
bodies  of  100,000  lb.  capacity  and  use  the  air  brakes, 
couplers,  draft  gear  and  trucks  of  the  old  cars  under  the  new 
bodies.     In  the  case  of  the  80,000  lb.  gondolas  it  was  not 
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Fig.   10 — Car    Partly    Loaded    with    Scrap   Sheets   from    Hopper   Coal 

Cars  Showing  the  Extent  to  Which   It  is  Necessary  to  Cut  Cars 

Down   to   Prepare  Them   for  Sale  and   Shipment 

thought  profitable  to  perpetuate  a  steel  car  of  this  capacity, 
and  therefore  it  was  decided  to  use  the  trucks  and  other  serv- 
iceable parts  under  new  box  and  stock  car  bodies  of  80,000 
II)  capacity.  Figs.  4,  5,  7  and  8  illustrate  some  of  the  condi- 
tions found  in  the  cars  which  had  reached  the  limit  of  their 
life  on  account  of  the  sheets  being  so  generally  weakened  by 
corrosion  that  there  was  not  enough  good  material  left  in  the 
bodies  to  justify  general  repairs.  Fig.  9  shows  the  method  of 
cutting  down  the  bodies  of  these  old  steel  cars  by  using  a 
htavy  broad-axe  to  cut  the  thinner  sheets.  The  oxy-acetylene 
blow-pipe  process  is  used  to  cut  the  angles,  sills  and  heavier 
sheets.  By  these  methods,  the  total  cost  of  cutting  dowTi  a 
condemned  steel  hopper  car  body  to  sizes  suitable  for  sale, 
was  less  than  $6,  including  both  labor  and  oxy-acetylene  gas. 
Figs.  8  and  10  show  the  extent  to  which  the  old  cars  are  cut 
up  so  as  to  be  acceptable  to  the  purchasers  of  scrap.  Some  of 
the  end  sills,  gussets,  side  stakes  and  other  parts  of  the  con- 
demned cars  were  considered  worth  saving  for  repairs  to 
other  cars  which  are  to  be  maintained  for  a  time  and  Fig.  1 1 
shows  a  car  load  of  this  serviceable  second  hand  material. 

PAINTIN(;  STEEL  FREIGHT  CARS 

There  has  been  a  good  deal  of  discussion  as  to  whether  or 
not  it  pays  to  keep-  steel  coal  and  ore  cars  well  painted  and  the 
majority  of  superintendents  of  motive  power  believe  that  it 
would  pay  to  do  so,  but  many  of  the  higher  officers  who  are 
responsible  for  the  entire  cost  of  operation  seem  to  have  con- 
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eluded  that  it  does  not  pay  to  paint  them  except  when  they  ' 
receive  new  sheets  or  the  letters  and  numbers  need  to  be 
brightened  up  so  that  their  ownership  and  identity  can  be 
distinguished.  A  committee  of  the  Master  Car  Builders'  . 
.\s50ciation  investigated  this  subject  several  years  ago  and 
iheir  conclusions  as  presented  at  the  1908  convention  were  as 
follows: 

"We  cannot  be  too  emphatic  as  to  the  necessity  of  taking  the  proper 
L.irc  of  the  exterior,  and  regret  that  we  are  not  able  tQ  give'  the  interior 
tlie  same  care.  ,  * 

"The    painting    of    the    inside    of   steel    car^  has   b^en    thought   by    some    to 
'  e   beneficial,    but    your    committee   can    see  .no    lasting   results   in   this,    and  - 
<lo  not  recommend  it,  but  is  of  the  opinion  that  coating  the  interior  of  the 
cars  about  once  every  six  months  with  black  oil  would  act  as  a  preservative." 

During  the  following  year  a  number  of  cars  were  pa,inted 
with  different  mixtures  for  test  purposes  and  special  attention 
was  given  to  painting  the  insides  of  the  cars.  At  the  1909 
convention  the  committee  reported  upon  the  painting  of  the 
inside  of  cars  as  follows : 

"One  car  bearing  mixture  No.  4  was  examined  after  being  in  service 
4  months  and  17  days  and  shows  the  inside  well  preserved,  but  considerable 
Mt  the  paint  gone  from  the  bottom,  yet  there  seemed  to  be  retardation  of  the 
rusting  and  no  accumulation  of  scale.  This  mixture  shows  better  results 
than  mixtures  Nos.  1,  2  and  3."  (Mixture  Ko-  4  consisted  of  30  lb.  of 
lar,  40  lb.  of  aniline  oil  and  170  lb.  of  corn  oil.)         .   .      ,    - 

However,  the  committee's  conclusions  were,  "It  will  be  a 
very  hard  matter  to  find  a  preservative  that  will  take  care  ot 
the  interior.  The  best  preservative  is  to  keep  the  cars  .in 
active  service.  Some  steel  cars  that  have  been  in  active  service 
for  10  years  have  the  plates  in  excellent  condition  arid  from 
appearances,  they  are  good  for  10  years  more.  It  is  a  prett\- 
well  known  fact  that  where  cars  stand  idle  for  a  couple  of 
months,  the  deterioration  of  plates  on  the  inside  is  equal  to 
two  or  three  years'  service." 

Similar  opinions  were  expressed  by  several  of  the  members 
of  the  Association  who  took  part  in  the  discussion.  So  far 
as  the  exterior  of  the  car  was  concerned,  practically  all  those 
discussing  the  report  gave  it  as  their  opinion  that  they  should 
be  kept  well  painted.  Nevertheless,  this  practice  has  not  been 
generally  followed. 

As  to  the  frequency  with  which  steel  cars  should  be  painted, 
there  is  quite  a  difference  in  opinion.  Some  roads  paint  them 
once  in  every  three  years,  others  once  in  four  or  five  years  and 


cars  as  have  been  kept  well  painted  and  those  which  have  not 
been  so  well  maintained,  makes  it  seem  fair  to  conclude  that' 
thorough  painting  will  probably  prolong  the  life  of  steel 
freight  cars  between  25  and  50  per  cent.  Assuming  that  the 
average  life  of  a  car  is  16  years,  and  that  the  cost  per  painting 
would  be  $5,  it  seems  very  probable  that  an  expenditure  of 
$25  or  $30  additional  for  painting  would  prolong  its  life  one 
third,  or  about  five  years.  This  is  a  conservative  estimate  and 
It,  would  certainly  be  a  good  investment  when  applied  to  cars 
costing  $1,000  apiece.  Some  other  argurrients  in  favor  of 
keeping  steel  cars  well  painted  are,  that  it  will  help  to  prevent 
theij  becoming  weakened  by  corrosion  so  that  they  are  liable 
■to  buckle; up  in  heavy  trains,  also  that  the  appearance  of 
cars  will  be  much  better  and  although  this  may  have  no  com- 
mercial value,  yet  it  tends  to  create  a  favorable  impression 


Fig.   12 — Side     Sill     of     a     Steel     Car     Seven     Years 
Corrosion   Due  to  Lack  of  Paint 
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Fig.   11 — Car  Load  of  Serviceable   Pressed   Steel  Shapes  Saved   from 

Dismantled    Hopper   Coal    Cars   for    Repairs   to    Other   Cars 

of  the  Same  Class 

Others  only  when  they  receive  new  sheets  in  the  course  of 
repairs.  Estimates  of  the  cost  of  painting  also  vary  widely, 
and  as  might  be  expected,  those  roads  which  paint  their  cars 
most  infrequently  are  the  ones  on  which  the  cost  of  painting 
is  high,  varying  from  $5  to  $10  for  each  painting,  while  those 
roads  which  keep  their  cars  well  painted  report  the  cost  as 
varying  from  $6  to  $1  for  each  painting.  There  would 
naturally  be  a  considerable  variation  in  the  cost  p)er  painting 
according  to  the  kind  of  material,  the  class  of  labor  used  and 
the  condition  of  the  car  when  painted,  but  a  comparison  ot 
the  figures  indicates  that  it  costs  but  little  more  during  the 
life  of  the  car  to  keep  it  well  painted  than  it  does  to  paint  it 
only  when  the  car  becomes  badly  corroded  and  requires  more 
thorough  treatment. 

The  difference  in  the  average  age  and  condition  of  such 


about  the  owning  road.  The  arguments  which  are  often  ad- 
vanced against  keeping  steel  coal  and  coke  cars  thoroughly 
painted,  seem  frequently  to  be  applied  to  steel  underframes 
and  other  parts  of  cars  which  do  not  come  in  contact  with  the 
lading,  and  these  are  often  found  to  be  so  corroded  that  their 
life  is  much  shortened.     (See  Fig.  12.) 

step:l  passenger  cars 

The  estimated  life  of  steel  passenger  cars  has  l^een  placed 
b\'  various  authorities  at  from  30  to  50  years,  but  as  none  of 
them  are  yet  half  that  age  there  is  no  data  at  hand  on  which  to 
base  any  definite  conclusions.  The  elements  affecting  the 
deterioration  of  steel  passenger  cars  are  different  from  those 
which  apply  to  freight  cars  but  several  years'  experience  with 
such  cars  show  conclusively  that  they  must  be  kept  well 
painted  or  they  will  deteriorate  more  rapidly  than  wooden 
cars.  Cases  have  been  noticed  where  the  doors  and  window 
frames  which  were  made  of  pressed  steel  shapes,  have  begun 
to  rust  badly  within  two  or  three  years  and  for  this  reason 
the  Pullman  Company  and  some  railroads  have  returned  to 
the  use  of  wooden  window  sash  in  their  more  recent  equip- 
ment. Also  some  of  the  railroads  that  used  metal  doors  on 
their  first  steel  passenger  train  cars  found  so  many  objections 
to  them  that  they  have  been  discarded  and  wooden  doors  used 
in  the  later  cars.  The  parts  of  steel  passenger  cars  which 
start  first  to  rust  are  the  roofs  and  the  moldings  or  joints 
between  the  sheets  at  the  clerestories  and  eaves,  and  there 
can  be  no  doubt  about  the  importance  of  keeping  these  parts 
well  painted. 

COXCLUSIOXS 

First.— The  average  age  of  steel  gondola  and  hopper  cars 
will  probably  be  about  16  years,  judging  by  the  records  of 
those  cars  which  have  already  reached  their  limit  of  life. 

Second. — The  depreciation  of  steel  gondola  and  hopper 
cars  should  be  calculated  at  about  five  per  cent. 

Third.— Ix  will  pay  to  keep  steel  cars  well  painted  on  ac- 
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car>.  a.>  in  tlic  latirr  la.-c  the  tlaniaijed  parts  arc  removed  ami 
replaced  with  new  sills,  siding,  tloorini;.  etc..  at  a  consideral>le 
expense  for  material.  On  the  other  hand,  unles.^  a  steel  car 
i-i  damaged  almost  beyond  recognition. \*lie  various  part>  can 
generally  l»e  straightened  out  and  rei>laced  on  the  car.  if  they 
were  previously  in  pood  condition.  t)ne  road,  owning  over 
100.000  steel  <oal  cars,  has  lost  onT\'  al»out  20  of  them  on 
a<  count  of  Ijeint;  damaued  l)e\(ind  repair.  l»ut  if  the-ic  liad 
l>een  wooden  cars,  probably  many  hundred^  of  them  would 
have  been  destroyed  within  the  same  period. 

On  another  n»ad  which  ha-  over  50,000  hopper  and  cjon- 
d(jla  <  ars.  only  alxmt  two  per  tent  of  the  all-steel  cars  were 
<lamayed  beyond  repair  <lurini;  the  first  12  or  l.>  years  of  their 
life,  but  of  tin-  composite  lars  having  steel  frames  and  wood 


Fig.   9 — Broad   Axe  Made  by   Dr.Twing  Out  One   End  of  n  Sledge.  <ind 
the    Manner   of    Using    It    to    Cut    Rusted    Steel    Sheets 

sides  and  l»oltom-.  almut  11  ptr  i  int  \\\rx-  dotroyed.  This 
larL»e  difference  was  j)robal)ly  affected  to  some  e.xtent  by  the 
fact  that  the  c<»mposite  i  ar>  were  not  originally  a>  well  de- 
>itined  as  the  steel  cars,  but  after  m.ikim;  dui-  allowance  for 
this,  the  all-steel  cars  .«ieem  t()  have  the  advantage  over  the 
cfimposite  car-  in  the  matter  of  dural»ility. 

Ki  i:rii,i)i\i.'  -  II  II     I   \i<^ 

On  a  road  which  owns  a  laru'e  nunil)er  of  >teel  uondola  and 
lio]»|>er  tars,  the  latter  have  l»een  found  to  reach  the  limit  of 
the  jirofitable  life  of  the  body  in  about  IS  or  14  \ears.  When 
the  car>  were  from  ei^ht  to  ten  years  old.  it  l>ecame  necessary 
1. 1  renew  the  tloor  and  hopper-,  and  in  a})Out  four  or  five  years 
more,  tile  -iiie-  and  other  parts  had  become  practically  worn 
out.  So  that  it  wa-  verv  doul>tful  wluthcr  the  bodies  were 
worth  the  appli*ation  of  more  new  material  for  repairs.  .\ 
study  of  the  subject  indicated  that  an  entire  new  body  would 
rost  f>nl\  aliout  ."^2.^  mor«-  tiian  yeneral  repairs  to  the  old  body. 


retaining  sucli  parts  as  might  be  tit  for  further  service.  Thi 
trucks  were  in  good  general  condition  so  that  with  the  renewa" 
of  some  worn  parts,  the\  could  ije  made  practically  equal  ti 
new.  The  ixidy  after  receiving  general  rej^airs  was  estimates, 
as  worth  only  about  ').^  per  cent  of  the  value,  new,  of 
dola  and  15  per  tent  of  a  new  hopper  car.  whereas  the  general 
rij)airs  would  prol)ably  not  extend  the  life  of  the  car  more 
than  six  or  eight  year.-.  Ihe  repaired  car,  if  destroyed  on  a 
I'oreign  line,  would  have  its  depreciation  calculated  from  the 
date  of  its  original  construction,  \vherea>  the  new  body  wcxild 
have  its  depreciation  calculated  from  the  time  when  the  body 
was  jjuilt.  which  made  a  yood  argument  in  favor  of  a  new 
*b.Hly.  '  -,:    -y  .\    ..  :/-.;y  :^   .  ;.-:r;-    :/  ' 

Other  points  in  favor  of  the  new  bmly  were  that  with  the 
t  \perieiue  obtained  from  the  maintenante  of  the  old  bodies, 
-ome  improvements  in  the  design  were  possible  which  would 
make  the  new  l)ody  more  satisfactory  in  service  and  better  able 
to  with.'^tand  the  effects  of  heavy  trains,  dumping  machines, 
itc.  It  would  al.-o  have  the  further  advantage  of  not  being 
on  the  repair  tracks  as  often  as  the  repaired  car.  It  was. 
therefore,  decided  to  buy  new  bodies  to  replace  the  old  hopper 
bodies  of  100.000  lb.  capacity  and  u.-^e  the  air  brakes, 
couplers,  draft  gear  and  trucks  of  the  old  cars  under  the  new 
Uidies.     In  the  ca.-e  of  the  80,000  lb.  gondolas  it  was  not 


Fig.    10 — C.ir    P.irtly    Lcnded    with    Scr.np    Sheets    from     Hop(3er    Coal    ■ '; 
Cars  Showing  the   Extent  to   Which    It   is   Necessary   to  Cut  Cars 
Down    to    Prepare    Them    for    Sale    and    Shipment- ~       ;.     ,;   ' 

thought  jtrotUable  to  per])etuate  a  steel  car  of  this  ca{)acily.    •" 
iiid  therefore  it  wa<  dec  idecl  to  use  the  trucks  and  Other  serv -.•;.;. 
it  cable-  |tart-  umler  new  box  and  -tcnk  car  bodies  of  80.000   '- 
lb  capacity.     1- igs.  4.  ,v  7  and  N  illustrate  -ome  of  the  condi-  ""■. 
tions  found  in  the-  tars  which  had  reached  the  lintit  of  their  ;• 
life  on  account  of  the  sheet-;  being  so  generall}'  weakened  by     •" 
lorro-ion  that  there  was  not  enough  good  material  left  in  tiic     •. 
l)CMlie.-  to  ju.-lify  general  repair^.     I'ii:.  ''  -how-  the  method  of   •  : 
cutting  down   the   iiodies  of  the.-e  oM   -teel   tar-  by  using  a     > 
he  av\  broad-axe-  to  tut  the  thinner  -heet>.      Ihe  oxv-acetvlene 
blow-pipe  prcMc-s  i-  u-ed  to  cut  the  angles.  sill>  and  heavier  .  •" 
-heet>.     Hy  the-e  method-,  the  total  cost  of  c  ulting  down  a    :- 
londcnnied   stc-el  hopper  car  bcKly  to  sizes  suital)le   for  sale,  •■• 
wa-  le--  tiian  .So.  including  both  lalor  and  oxy-acetylene  gas. 
1  igs.  .S  and  10  show  the  extent  to  which  the  old  ears  are  cut 
up  so  as  to  be  acceptable  to  the  port  ha-ers  of  scrap.     Some  of    , 
the  end  sills.  Lju-sets.  side  stakes  and  other  |)art-  of  the  con-   . 
denmed    cars    were-   itm-idered    worth    saving    for    repairs   to  ';. 
other  cars  which  are  to  be  maintained  for  a  time  and  Fig.  11   .." 
show-  a  car  load  of  this  serviceable  second  hand  material.    .. 

I'AINIIM.    -nil.   l-RIK.Ili    t  AKS  ...         .  ■  ■ '■    .■■. 

There  has  been  a  good  deal  of  discussion  as  to  whether  or  -.' 
not  it  [)ay.-  to  keep  steel  coal  and  ore  cars  well  painted  and  the  '• 
majority  of  superintendents  of  motive  power  believe  that  it  -■' 
would  pay  to  do  so,  but  man\  of  the  higher  oftlcers  who  are  ;■• 
responsible  t'or  the  entire  cost  of  operation  seem  to  have  con-  ■'. 
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ided  that  it  does  not  pay  to  paint  them  except,  when  tlie\' 

I  ive  new  >heets  or  the  letters  and   numbers  need   to  i*e 

^htened  up  so  that  their  ownership  and  identity  can  he 

-tini,'ui.she(l.      A    lomniittee   of  the    Master    Car    Builders" 

+i+li(»n    investigated  this   subject    several   years  aj;o   and 

:r  i<»n(  lu^iops  as  presented  at  the  lyUii  convention  were  as 

•     Hows: 

•'We  cniitiiit  !)<.•  t"0  vHiphatic  as  tO'  llio  iucc-i>ily  <.f  taking  the  ifrojici 
.  f  ilif  txtt-ricr,  and  rc'jict  tli.it  wi-  .irc  iii^t  able  to  give  tlic  interior 
.line  care. 
'  i  hi'  paiiitini;  "t  ilir  insidi-  uf  s-tcil  oars  ha-  bcwi  tlinught  by  some  to 
'.rr.rlicial,  but  yi.ur  c"«nuiiittoc  can  sc-c  no  la<^tinf;  roults  in  this,  and 
,1  rici'innit.'nd  it,  but  is  nf  tlie  ojiinion  that  coating  the  interior  of  the 
,,li..ut  .'iicc  every  "-ix   in.  iitbs  with  blac!;  ..il   would  act  .■!>  a  ine^tivativc." 

During  llie  folhnvini:  \ear  a  nunil)er  of  cars  were  painted 

til  different  mixtures  for  tc-^t  jiurpo.-^es  and  .■special  attention 

,1-  uiven  to  paintini:  the  in>ides  of  the  cars.     At  the  l'H)9 

Mjivention  the  tommittee  re[M)rted  upon  the  jniinting  of  tlie 

ii.-ide  of  cars  as  follows: 

•I 'lie    car    bcirinp    niixmrc    Xo.    4    wa-i    t-xamined    after    being    in    service 

iii-'nth--  and'  17  days  and  '■hows  the  insi<k-  well   preserved,  but  con^itlcrabk■ 

the  jiaint  gone  from  tlie  bottom,  yet  there  seenied  to  be  retardation  of  the 

-!ii.)i    ai;d    no    aecnnuilalit'n    <■!    >e;ile.       I  hi-    mixmre    shnw-s    better    re-nlt- 

■  ...lU    niixtiires    Xos.    1,   2   aiul   .■?."      (Mixture    Xo.    4   coiisirited   of    M)   lb."  01 

r.  4<l  lb;  of  aniline  oil  and   1  70  lb.  df  corii.oil.) ..;        /   -y.  '..-...•  . 

However,  the  i oniiniitee's  (oncUniohs  wctr.  "It  will  he  a- 
M  r\  liard  matter  to  find  a  proervalive  that  will  lake  lare  oi 
ilie  interior.  The  I'cst  preservative  is  to  keep  the  caifs  in 
(Ctive  .service.  Some  steel  cars  that  have  l>een  in  active  service 
;ur  10  \ears  have  the  jdatcs  in  excellent  condition  and  from 
,i|ipearanccs,  the\   are  ^ood  for  10  )ears  more.     It  is  a  prett\ 

(II   known    fact  that  where  <  ar>  stand   idle  for  a  couple  of 
liionths,  the  deterioration  of  jdalo  on  the  inside  is  e<|ual  Iti 

..o  or  tliree  year>"  service."* 
.Similar  opinion>  were  e\|)re>seil  i>y  >everal  of  the  inemhers 
\>\'  the  .\.s>ociation  who  took  part  in  the di.'^cussion.  So  far 
,1-  the  exterior  of  the  car  wa<  concerned.  ])rattically  all  those 
'hMU.<-sinu'  the  report  ^ave  it  as  their  o|)inion  that  the\  should 
i>e  kept  well  |»ainted.  Xeverthele».  thi>  practice  has  not  Ixien 
^t  nerally  followed. 

.\-  to  the  fre<iuency  with  whii  h  -tee!  cars  should  l»e  paintid. 
iliere  is  tjuite  a  difference  in  opinion.  Some  roads  paint  thcni 
tince  in  everv  three  \ears.  other>  oik f  in  four  or  tive  \ears  and 


Pig.   11 — Car  Load  of  Serviceable  Pressed   Steel   Shapes  Saved  from 
/.       Dismanlled     Hopper    Coal    Cars    for    Repairs    to    Other    Cars 

of  the  Same  Class 

■.ci'      '..'"■-*- ' 

t'thers  oidy  when  they  receive  new  sheet.-  in  the  cour.>ie  of 
ripairs.  Estimates  of  the  lo.^t  of  |>aintin<.;  also  vary  widel\ . 
.uid  as  miuiit  l)e  expected,  those  roads  wliii  h  jtaint  their  '  ar~ 
most  infreiiuently  are  the  one>  on  whidi  the  <  o>l  of  i)aintin.<: 
i>  hioji,  var\in«i  from  S.^  to  SlO  for  eaih  |)aintinu.  while  tho.se 
roads  whidi  keej)  their  cars  well  |)ainted  report  the  cost  a- 
varxini,'  from  S<)  to  Ji>l  for  each  painting.  Ihere  would 
naturally  he  a  considerable  variation  in  the  cost  per  paintini: 
I'cordinj.;  to  the  kind  of  material,  the  tlass  of  labor  used  and 
Tv  toiidiiioii  of  the  tar  when  jtainted.  but  a  comparison  ot 
I  lie  fiuuro  iiulitate.-»  that  it  co.-ts  but  little  more  durint,'  the 
life  of  the  car  to  keep  it  well  painted  than  it  does  to  paint  it 
only  when  the  car  becomes  badly  corroded  and  re<|uires  more 
ihorouiiii  treatment. 

The  difference  in  tlie  averaii;e  aije  and  condition  of  such 


cars  as  have  been  kept  well  jiainted  and  tho>e^  which  have  not 
licen  so  well  maintained,  makes  it  .-ecm  fair  to  c(jnclude  lh.it 
thonjutjh  paintini,'  will  j)rol)al>ly  proloni:  the  life  of  steel 
freight  cars  between  25  and  50  j>er  cent.  Assuming  that  the 
average  life  of  a  car  is  16  year?-,  and  that  the  co<t  per  painting 
would  be  S5.  it  seems  very  jtrobable  that  iin  exjx-nditure  of 
.S25  or  S.>0  additi«)nal  for  j)ainting  would  prolong  its  life  one 
third,  or  al>out  five  years.  This  is  a  c<»nser\ative  estimate  and 
It  would  certainly  be  a  g(K)d  investment  when  applied  to  car- 
co.-tinii  SI. 000  apiece.  Some  other  argunx-nts  in  favor  <if 
keeping  >teel  c;\rs  well  painted  are.  that  it  will  helj)  to  prevent 
their  lK.*conn'ng  weakened  1>\  lorrosion  so  that  they  are  liable 
to  buckle  u|»  in  heavy  train-,  also  that  the  appearance  of 
<  ars  will  be  mu<  h  l>etter  and  although  this  mav  have  no  corn- 
men  ial  value.   \et  il  tends  to  create  a   favoral-le   im|tression 


Fig.    12 — Side     Sill     of     a     Steel     Car     Seven      Years     Old.     Showing 
Corrosion    Due   to   Lack   of   Paint 

about  the  owning  n»ad.  The  argument-  which  are  often  ad- 
vanccxl  against  ktrping  -ttvl  opal  and  coke  cars  thoroughlx 
painted,  seem  fre(|uentl\'  to  l»e  applied  to  steel  underframes 
and  other  part-  of  i  ar>  which  do  not  <<»me  in  contact  with  the 
lading,  and  tln'-e  are  often  fouJid  to  Ia"  h>  <  ornuled  that  their 
life  is  much  shortened.     (See  Fig.  12.) 

'        ■■^IKKl;    l'.VsSl,N<.l  k   C'AKS  .  '  ■■  ' 

I  he  estimated  life  of  steel  passenger  caT«  has  l>een  placed 
by  various  authorities  at  from  30  to  50  years,  but  as  none  of 
them  arc  yet  half  that  age  there  is  no  data  at  hand  on  which  to 
base  any  tletlnite  tonclusions.  The  elements  affecting  the 
deterioration  of  steel  jiassenger  tars  are- different  from  those 
which  appl\  to  freight  cars  but  several  ytnirs"  exjK'rience  with 
-ucli  cars  show  conclusivel\  that  they  must  l»e  kept  well 
painted  or  they  will  deteriorate  more  rajtidly  than  wcKKlen 
cars.  Cases  have  been  noii»i'd  where  th<*  d<Hir-  aiid  window 
frames  which  were  made  of  pre-.-ed  >teel  .-hape.-,  have  Ix'gun 
to  rust  badly  within  tw<i  or  three  years  and  for  this  rea-on 
the  Pullman  ("((inpany  and  stane  railroads  have  t^eturnc^i  to 
the  use  of  w<M)den  window  .-a.<h  in  their  more  recent  e(|uip- 
ment.  .\l>o  some  of  the  railroad.-  that  u>ed  metal  doors  on 
their  tirst  >teel  pas.-enger  train  cars  found  .<o  manv  objettion- 
to  them  that  they  have  l>een  di.<carded  and  wooden  doors  u-ed 
in  the  later  car-.  The  part-  of  steel  |)a-<enger  car-  which 
-tart  hrr-t  to  ru.'-t  are  the  r(M)f-  an«l  the  moldings  or  i«»:nt< 
between  the  shtvts  at  the  cleresttjrie-  and  eaves,  and  tlure 
can  be  no  doubt  about  the  imj)ortance  of  keeping  these  parts 
well  painted. 

•V:.;-      i()V(1.t-ST.  >\S  ' 

I-'irsl. —  The  average  age  of  -teel  gondola  and  llop|H'r  «ars 
will  [)robably  l»e  about  1(>  years,  judging  bv  the  record-  of 
those  cars  which  have  alread\  reat  hed  their  limit  of  life. 

Srrotul. —The  dej^ret  iation  of  steel  gondola  and  hopp«^r 
» ;ir>->«hould  l)e  calculated  at  al>out  t'lve  per  cent. 

TlUrd.^\\.  will  pay  to  keep  -teel  ,  ar<  wt-11  painted  on  ac- 
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count  of  preserving  their  strength  and  improving  their  appear- 
ance and  extending  their  life. 

Since  the  notes  and  photographs  used  for  this  article  were 
made,  there  was  presented  at  the  December  meeting  of  the 
Pittsburg  Railway  Club  a  paper  on  "The  Life  of  a  Steel 
Freight  Car,"*  by  S.  Lynn,  master  car  builder  of  the  Pitts- 
burg &  Lake  Erie  and  it  is  interesting  to  note  that  the 
points  mentioned  in  his  paper  as  well  as  those  brought  out  in 
the  discussion,  agree  in  most  of  the  essential  facts  with  the 
observations  and  conclusions  contained  in  this  article.  Two 
statements  made  in  the  discussion  are  especially  worth 
quoting,  namely: 

"If  the  steel  car  was  given  reasonable  treatment  and  repairs 
made  when  needed,  and  repainted  when  the  steel  became 
exposed  to  the  weather,  the  renewing  of  some  of  the  parts 
would  not  become  necessary  for  a  longer  period  than  is  now 
the  case." 

"One  of  the  most  important  things  determining  the  life  of 
a  steel  car  is  the  question  of  maintenance.  If  you  spend  the 
right  amount  of  money  at  the  right  time,  you  can  get  pro- 
longed life  and  service." 


CAR 


FOREMAN'S    RESPONSIBILITY 
AIR   BRAKE  CONDITIONS! 

BY  LAWRENCE  WILCOX 
Mechanical  Expert,  Westinghouse  Air  Brake  Company 


FOR 


The  value  and  importance  of  air  brakes  as  a  factor  in 
railroad  operation  are  universally  recognized.  In  fact  no 
other  single  factor  has  done  as  much  to  increase  train  carry- 
ing capacity,  reduce  ton-mile  costs,  shorten  train  schedules, 
make  high  speeds  safe  and  limit  the  loss  and  damage  claims, 
as  the  air  brake.  Notwithstanding  this,  it  is  impossible  to 
handle,  with  the  proper  and  desired  degree  of  safety  and 
economy,  the  thousands  of  trains  that  make  up  the  daily 
schedule  of  our  railroads  without  having  the  air  brake  in 
good  operative  condition.  There  are  certain  definite  func- 
tion.^ which  the  l)rake  is  designed  to  perform;  whether  it 
performs  these  functions  properly  depends  uj)on  the  manner 
of  its  installation,  maintenance,  and  manipulation.  i 

Through  the  co-operation  of  the  railroad  companies  and 
the  manufacturers  the  brake  installations  on  modern  cars  are, 
as  a  rule,  satisfactory.  However,  even  with  a  well  designed 
brake  properly  installed,  tiie  railroad  cannot  witliout  gocxl 
maintenance  and  manipulation  get  the  most  out  of  its  invcs^t- 
ment.  Air  brakes  cannot  be  oj)erated  in  a  manner  to  pro- 
duce the  desired  smooth  and  safe  train  operation  unless  they 
are  properly  maintained;  therefore,  as  the  latter  dej^ends 
almost  wholly  upon  the  knowledge  and  ability  of  the  car 
foreman,  his  position  is  indeed  an  inij)ortant  one,  and  the 
effects  of  his  success  or  failure  are  far  reaching.  Tiie  car 
foreman  should  know  the  conditions  of  the  air  brakes  on  the 
cars  that  come  under  his  jurisdiction;  that  the  men  he  em- 
ploys to  do  air  brake  work  are  competent  and  conversant 
with  the  rules  and  instructions  affecting  them,  and  .should 
see  that  the  air  brake  work  performed  is  of  proj)er  character, 
quality  and  quantity.  He  .should  have  a  good  working 
knowledge  of  air  brakes.  Tliat  does  not  necessarily  mean 
that  he  must  be  able  to  trace  the  course  of  the  air  through 
the  valves,  or  know  the  number,  size  or  location  of  the  ports 
and  passages,  but  his  knowledge  should  l)e  of  such  character 
and  extent  as  will  enable  him  to  determine  when  a  brake  is 
in  good  working  order. 

Brakes  should  be  te.sted  with  a  .service  reduction  at  the 
proper  rate  to  insure  the  condition  of  the  brake  being  such 
that  it  will  apply  and  remain  applied  when  placed  in  the 
train.     There  is  no  economy  in  re-applying  triple  valve  gas- 

*For  an   abstract      I   this   paix  r   see   the   Railway   Mvchatiical  F.ngincer  for 
January,  1916,  page  29. 

tAbstract  of  paper  i)resentt'd  at  the   February  meeting  of  the  Car   Fore- 
men's Association  of  Chicago. 


kets  that  are  hard,  cracked  or  sufficiently  disfigured  that  thev 
are  likely  to  cause  leaks.  An  angle  cock,  that  points  straight 
down  or  toward  the  outside  of  the  track  instead  of  toward 
the  center,  or  that  is  not  located  according  to  the  M.  C.  B. 
Standard,  will  cause  brake  pipe  leakage  at  hose  couplings 
and  the  bending  and  straining  of  the  air  hose  which  will 
lesult  in  their  rapid  deterioration.  Piping  that  is  not  proper- 
1\-  clamped  will  cause  leaky  pijje  joints,  broken  pipes  and 
shifting  of  angle  cocks  to  wrong  location.  A  brake  cylinder 
and  auxiliary  reservoir  not  held  rigidly  will  cause  broken 
pipes  and  leakage  at  the  pipe  joints.  Brake  cylinders  and 
auxiliary  reservoirs  which  do  not  have  a  bearing  on  their 
supporting  brackets  adjacent  to  the  bolt  holes,  will  be  dis- 
torted and  strained  when  the  bolts  are  tightened,  which  is 
likely  to  cause  cylinder  leakage  or  fracture  the  castings.  Cars 
leaving  repair  tracks  with  defective  and  porous  hose  are  a 
cause  of  excessive  brake  pipe  leakage,  trouble  on  the  road  and 
are  often  the  cause  of  expensive  accidents.  The  application 
of  levers  of  improper  dimensions  and  proportions  causes 
brake  rigging  failures,  slid-flat  wheels,  improper  and  unequal 
braking  power,  and  is  detrimental  to  train  handling. 

Changing  brake  shoes  without  re-adjusting  the  piston 
travel  to  between  7  in.  and  8  in.  is  often  the  direct  cause  of 
slid-flat  wheels,  break-in-twos,  shocks  in  trains,  and  prevents 
proper  manipulation  of  the  train.  Permitting  passenger 
equipment  cars  to  leave  terminals  with  automatic  adjusters  at, 
or  near  their  maximum  take-up  position,  will  prevent  a  valu- 
able device  performing  its  functions,  and  therefore  pre- 
vent its  assistance  toward  proper  manipulation.  Permitting 
a  car  to  leave  the  shops  and  repair  tracks  without  blowing 
out  the  brake  pipe  is  not  giving  the  triple  valve  on  that  car, 
or  on  other  cars  in  train,  a  fair  show.  Applying  triple  valves 
to  cars  without  seeing  that  the  branch  pipe  strainers  are  in- 
serted and  in  good  condition,  and  failure  to  clean  dirt  col- 
lectors at  proper  intervals,  deprives  the  triple  valves  of  the 
protection  due  them. 

An  egg-shaped  e.xpander  ring  applied  to  a  brake  cylinder 
will  cause  the  brake  to  be  inefficient  almost  immediately 
after  cleaning  and  will  soon  wear  the  packing  leather  through 
at  point  where  it  bears  heaviest  against  the  cylinder  wall. 
\\  hen  this  occurs  the  brake  is  inoperative,  necessitating  an 
additional  exj)enditure  of  labor  and  material.  A  car,  which 
leaves  a  repair  track  without  having  the  retaining  valve  and 
piping  tested,  stands  a  good  chance  of  being  set  out  for  air 
l>rake  work,  if  required  to  operate  under  grade  conditions. 
Testing  a  retaining  valve  without  ascertaining  that  both 
e.\hau.st  ports  are  open,  is  inviting  slid-flat  and  brake  burnt 
wheels.  These  few  illustrations  will  convey  some  idea  of 
the  importance  and  value  of  the  car  foreman,  who  properly 
supervises  air  brake  work. 

The  car  foreman  should  co-operate  with,  and  obtain  all 
the  assi.stance  and  in.structions  possil)le  from  the  air  brake 
in.structor,  and  encourage  the  men  under  him  to  do  likewise. 
This  interchange  of  ideas  will  result  in  mutual  benefit  and 
education  to  the  car  foreman,  the  air  brake  repair  man  and 
the  air  brake  instructor.  The  car  foreman  must  be  held 
directly  responsible  for  knowing  absolutely  that  the  man 
who  is  actually  doing  the  job  is  turning  out  a  product  of 
proper  character,  quality  and  quantity.  The  utmost  skill  and 
judgment  that  can  i)e  exercised  by  the  man  who  manipulates 
the  brakes  can  only  partially  compensate  for  brake  equip- 
ment carelessly  tested  and  poorly  maintained. 


GuARDixc.  OvERHK.AD  Belts.— Overhead  driving  belts, 
and,  in  fact,  all  overhead  l>elts,  should  be  so  guarded  as  to  pre- 
vent their  falling  on  workmen  in  case  of  breakage.  Recently  a 
workman  was  badly  injured  by  a  driving  belt  because  it  was 
not  j)roj)erly  protected,  and  investigation  in  the  same  shop 
showed  five  other  belts  lacking  guards.  While  the  falling  of  a 
l>elt  may  not  be  a  life-and-death  matter,  it  may  easily  result  in 
a  serious  accident. — American  Machinist. 


Santa  Fe  Refrigerator  Cars 

Special    Features   Are    the    Ventilators,    Draining 
Attachments  and  the  Application  of  the  Insulation 

During  the  past  year  the  Atchison,  Topeka  &:  Santa  Fe  t.e  beams  supporting  the  truss  rod  queen  posts  are  9   in., 

h;is  purchased  500  refrigerator  cars  which  embody  several  15-lb.  channels,  which  are  secured  to  the  draft  channels  by 

interesting  features  in  their  design.     They  are  of   wooden  top  and  bottom  gusset  plates.     There  are  six  truss  rods,  1  '4 

construction,  with  metal  draft  members  in  the  underframe,  in.  in  diameter.    The  body  bolsters  consist  of  ^-in.  by  10-in. 

and  steel  carlines;  each  weighs  52,000  lb.  and  has  a  capacity  top  and  bottom  cover  plates  riveted  to  malleable  iron  fillers 

of  60,000  lb.   They  are  equipped  with  collapsible  bulkheads,  and  to  the  draft  channels,  and  bolted  to  the  longitudinal 

wliich  increases  the  cubical  capacity  .some  15  to  20  per  cent  sills.     The  body  side  bearings  are  pressed  steel  and  slide 

wlien  not  loaded  with  refrigerated  freight.     Complete  plans  on  roller  truck  side  Ijearings.    Drop-forged  lx)dy  center  plates 

and  specifications  were  prepared  by  the  railway  company,  applied  with  11/16-in.  shims  are  riveted  to  the  lx)lster  with 

and  the  cars  were  built  by  the  American  Car  &  Foundry  >^-in.  rivets. 

Company.     The  following  are  the  general  dimensions:  The  framing  is  made  up  of  2-in.  by  5-in.  side  posts  and 

Length  over  end  siih 41  ft.  3  in.  ^^^^^^S'  ^'-'^-  ^^X  4^-in.  end  posts  and  braces,  4-in.  by.6-in. 

Width  over  end  sills 9  ft.  iH  in.  comer  posts,  5^-in.  by  5^-in.  door  posts,  and  24  vertical 

Width  at  eaves  9  ft.  6?^  in.  y  ^^^  tjg  rods.     There  are  two  belt  rails  at  the  sides  and 

\N  idth,  inside    8  ft.  2J4in.  "^     ,        .  ,       ,  ,^,/     •  j     .     r  /     • 

Height,  inside,  clear  space 7  ft.  3  in.  ends,  located  about   10/2   in.  and  4  ft.  4^   in.  above  the 


A.  T.  &  S.  F.  Refrigerator  Car 

wt^el  fe  trTck  •::::::::::::::::::.::::\:::::'t  SI:  4 1":  ^««'*-  ^he  cripple  i^eit  rails  which  extend  iietween  the  posts 

Length  inside,  bulkheads  up 39  ft.  2^  in.  and  braces  are  2  in.  bv  5   in.     The  l)elt  ra-'l  liners    which 

Length    inside,    bulkheads    down 33  it.  2li   in.  ^.                     .                ',,/•        i        -.,/•'     ^.          '.  , 

Height,  top  of  running  boards ...12  ft.  7  7/16  in.  ^i^e  continuous  pieces,  are  1)4  m.  bv  2/2  in.     The  side  and 

Height,  top  of  brake  shaft 14  ft.  ijiin.  end  plates  are  5^    in.   by  8   in.   and  3    in.   by   13   in.   re- 

The  underframe  is  of  the  truss  rod  type,  this  being  the  spectively.     The  outside  sheathing  and  the  lining  are  13/16 

standard  of  the  road   for  refrigerator  cars.     There  are  six  n.  thick,  and  the  flooring  is  1-^^  in.  thick.    The  roof  struc- 

5-in.  by  9-in.  longitudinal  sills,  the  center  sills  being  rein-  ture  consists  of  two  purlins  33/s  in.  bv  4}A,  in.,  a  3^S-in.  bv 

forced  by  two  9-in.,   21.5-lb.  channels  which  serve  as  the  5y>-m.  ridge  pole,  six  steel  carlines  of  4-in.,  9.5-lb.,  I-l)eara 

draft  members.       The  end  sills  consist  of  two  oak  timbers  4  sect'on,   and    13    wood   carlines.      The   I-l^am   carlines   are 

in.  by  10?<^   in.  by  9   ft.   1^   in.   bolted  together  with  si,x  cut  and  shaped  as  indicated  in  the  drawings.     This  type  of 

-^/^-in.   bolts   and  mortised  to  receive  the  longitudinal   sill-  carline  is  peculiar  to  Santa  F'e  freight  cars  and  provides  a 

pockets.     All  the  sills  are  covered  on  top,  and  the  side  sills  sub.stantial  support  for  the  superstructure.     The  ce'lini;  is  5-^ 

are  covered  partly  on  the  outside  with  Waterdyke  felt.     The  in.  thick,  and  the  roof  13/16  in.  thick.     The  Standard  Rail- 
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count  of  preservinti  their  strenjith  aiul  improving  tlicir  appear- 
ance and  extending  their  life.  .^■ 

Since  the  n(;te>  and  phdtograjths  used  fur  this  article  were 
made,  tiiere  was  j)resented  at  the  I)eeemi>er  meeting  of  thr 
Pittshuri:  Railway  (Muh  a  pajier  on  "The  Life  of  a  Steel 
Freight  Car.'"*  I>y  S.  Lynn,  ma.-ter  (ur  Imilder  of  the  Pitt  — 
hurg  &:  Lake  Krie  and  it  is  interesting  to  note  that  the- 
points  mtntioned  in  his  paper  as  well  as  those  l»rought  out  in 
the  diseussion.  agree  in  most  of  the  essential  facts  with  the 
observations  and  cone  lusions  contained  in  this  artide.  Two 
statements  made  in  the  discussion  are  especially  worth 
quoting,  namely : 

"It  the  steel  ear  wa^  givtii  na.-onalde  treatment  and  repairs 
made  when  needed,  and  repainted  when  the  steel  heiame 
exposed  to  tliC  weather,  the  renewing  of  some  of  the  parts 
would  not  l)ec()me  necessary  for  a  longer  period  than  is  now 
the  case." 

"One  of  the  most  important  things  determining  the  life  of 
a  steel  car  is  the  (|uestion  of  maintenance.  If  you  spend  the 
right  amount  of  money  at  the  right  time,  you  can  get  i)ro- 
lonjifd  life  and  service." 
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F()RI{\L\N'S    KI^SPONSIHILIT^ 
.\IR    BRAKK   C(>NI)ITI(JNSt\ 

BY  I.AWRKNCK  WII.COX 
Mechanical   Kxpcrl,  WvKlinKhoiisc  Air  Brake  (])>inpaii> 


FOR 


,  ^i  • 


•  ;■  The  value  and  importance  of  air  brakes  as  a  fartor  in 
railn)ad  operation  are  universally  recognized.  In  fact  no 
other  single  factor  has  done  as  much  to  increase-  train  carry- 
ing ca|iacity,  reduce  ton-mile  costs,  >horten  train  >i  hedules. 
make  high  sjKvds  safe  and  limit  the  loss  and  damage-  ( laims. 
as  the  air  brake.  Notwithstanding  this,  jt  i>  impo-^.-ilile  to 
handle,  with  the  |>ropc-r  and  dc->irc-d  digree  of  >al\-t\  and 
economy,  the  thousand.--  of  trains  that  maki-  up  tin-  dailv 
schedule  of  our  railroads  without  having  the  air  brake-  in 
gctod  (»]i(-rative  condition.  There-  are  certain  di-linite  fuiu - 
tion>  which  the  brake  is  designed  to  perform:  whrtlu-r  it 
perform>  these  functitms  propc-rly  (Kpi-n<N  upon  tlu-  manner 
of  it-  installation,  maintenance-,  and  manipulation. 

riirough  the-  c()-()pe-ration  of  the  railro.ul  M(m|>anies  and 
the-  niaiiufacture-rs  tiu-  brake  installation-  on  modern  car>  are. 
is  a  rule,  -ati-faetory.  He)\\vver,  even  with  a  well  (le--igiu-cl 
'bfake  pro)«rly  il>>talK-d.  the-  railroail  cannot  without  u'ood 
niaintenaiice  and  manipulation  get  the-  nio-t  out  of  it-  in\e->t- 
meni.  .\ir  brake-  «annot  be  ope-ratc-<l  in  a  manner  to  pro- 
duce the  d«--ire-d  smooth  and  safe  train  oper.ition  lude---  tlie-\ 
are- -propt-rl}  maiiitaiiu-d :  llicn-fore-.  a-  the'  latti-r  di-peiid- 
almo-t  whoII\  u|»oii  ill*-  kn<»w  leelge-  and  abiliiv  of  ilu-  ear 
foren)an,  hi-  -jio-ilion  i-  indeed  an  important  one-,  and  tlie- 
eftVct>  of  hi-  -u<  ce>-  or  failure  are-  far  reathint:.  Ilu-  ear 
fore-man  -Iieiuld  know  the-  eondition-  of  the-  air  brake-  cm  the- 
car-  that  ectme  under  hi-  juri-diction;  that  the-  men  li--  e-m- 
j)loy-  to  do  air  brake-  work  are  compe  tc-nt  ami  muve-rsant 
with  the-  rule-  and  in-^true  tion-  afl'e-eting  the  ni.  and  -lioulel 
see-  that  the  air  brake  work  i>e-rfornie-d  i-  of  |)roper  eharaete-r. 
(juality  and  ejuantuly.  He-  -liould  have  :i  g«)od  workinsj 
knowledge  of  air  brake--.  lliat  doe-  not  neee--saril\  nuan 
that  he  mu-t  be-  able-  to  trace  the  cour-e  of  the  air  thn»ugh 
the  valves,  or  know  the-  number,  size  or  ItKation  oi  the  peirt- 
and  passages,  but  hi-  knowle-dge-  >hould  be-  of  -ue  h  eharacte-r 
;ind  e-\te-nt  as  will  e-n.d»lc-  him  to  ile-tc-rnn'iu-  when  a  brake  is 
in  uood  workiiiL'  (jrder. 

•  •  lirake--  -hould  Ix'  te-te-d  with  a  -e-r\  ie  e-  re-duetion  at  tlu- 
|)re»per  rate-  to  in-ure-  the  condition  of  the-  brake-  being  such 
that  it  will  apply  and  re-main  applic-d  when  plaee-d  in  the 
train.      I  lure  is  no  economy  in  re-aj)|)lying  trij>le  valve  yas- 

•I'nr    :tn.  :«l>-tr;iot     .t    l>;f-    i.-i;:.  r    svi-'tllel   A'(H/;.J.    \l ,;  haiiHoi   l.niliiucr    f.ir 
latiu.-iry,  I'Mfi.  |i.-kKf   -^'t.  A  .    ,.  ' 

tAh>ft.ict    of  f  1.1  per   I'T. -iM-.i    ,it    tltc    l-t^rtl.irv    iii.iMin>{   <>(  tlu-   Car    Fore- 
L-n's  A-sociation  of  Chicago. 
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ket-  that  are-  iiard.  e  rae  ked  or  -ufl'ic  ieiitlx  di-l'igured  that  the 
are-  likel)   to  e  au-e  leak.-.     \n  angle  ceick,  that  i)oints  straigh 
down  or  toward   the  out-iile  of  the  track   instead  of  towarc 
the  center,  or  that   is  not  located  according  to  the  M.  C".   H 
."•Standard,   will  eau.se  brake   pijie   leakage  at   hose  coupling 
.md  the  bending  and  straining  of  the  air  hose  which  wib 
i(-ult  in  tlie-ir  rapid  deterioration.     IMi)ing  that  is  not  proper 
]\    clam|»ed    will   eau-e-   leaky   |)ii>c-  joint.-,   broken   pij)es  anc 
.-shifting  of  angle  cocks  to  wnjng  location.     .\  brake  eylindei 
.md   au.xiliary   reservoir   not   held   rigidl\    will  cause  broken 
pipe-  and  leakage  at  the  pipe  joint-,      lirake  cylinders  anci 
au.xiliary   reservoirs   which   do   not   have   a   bearing  un  their 
-upporting  brackets  adjacent  to  the  bolt  holes,   will   be  dis- 
torie-d   and   -trained   when  tlu-  bolt-  are  tighteninl,  which   i- 
likely  to  cause  cyliiuler  leakage  or  fracture  the  eastings.    (■ar> 
leaving  repair  tracks  with  detective  and  porous  hose  are  a 
e  ause  of  excessive  brake  pipe  leakage,  trouble  on  the  road  and 
arc-  often  the  cause  of  expensive  accidents.     The  application 
of    k-ver-   of    improper   dimensions    and    proportions   causes 
brake  rigging  failures,  slicl-i1at  wheels,  impro|)er  and  unec|ual 
braking  power,  and  is  detrimental  to  train  handling. 

("hanging  brake  shoes  without  re-adjusting  the  piston 
travel  to  between  7  in.  and  JS  in.  i.s  often  the  direct  cau.se  of 
s!icl-tlat  whei-ls,  break-in-twos.  shocks  in  trains,  and  prevents 
proper  manil»ulation  of  the  train.  Permitting  pas.senger 
ecjuipment  cars  to  leave  terminals  with  automatic  adjusters  at, 
.  or  near  their  maximum  take-up  position,  will  prevent  a  valu- 
able device  jierforming  its  fuiutions,  and  therefore  pre- 
vent its  assistance  toward  proper  manipulation.  Permitting 
a  car  to  leave  the  shops  and  repair  tracks  without  blowing 
out  the  brake  pipe  is  iu)t  giving  the  triple  valye  on  that  car, 
or  on  other  cars  inftrain.  a  t'air  -how.  Applying  tri|)le  valves 
to  ear-  without  -eeing  that  the  branch  pipe  strainers  are  in- 
-e  rte-d  aiul  in  goo^l  condition,  and  failure  to  clean  dirt  col- 
lector- at  pro|>er  interval-.  dc-|>rive-  the  triple  valves  of  the 
pri'tc-c  tion  due-  tlu-m. 

.\n  egg--hape-cl  expander  ring  a|)|>liecl  to  a  brake  cylinder 
will  cause  the-  brake-  to  be  iiutTu  ient  almost  immediatelv 
.ifte-r  c  leaning  and  wili  -cmjii  wear  the  packing  leather  througii 
al  point  where-  it  bear-  heavie-t  ag.iinst  the  cylinder  wall. 
When  thi-  occurs  the  brake  is  inoperative,  necessitating  an 
addition. d  e-\|»eiuliture  of  labor  and  material.  A  car,  which 
leave-  a  re-pair  track  without  having  the  retaining  valve  and 
piping  te--t*-d.  >taiul.-i  a  gocni  chance  <;f  being  sot  out  for  air 
brake-  work,  if  re-c|uire-d  to'operate  uiuler  grade  conditions. 
I  e--ting  a  retaining  valve-  without  ascertaining  that  both 
c  \Ikui-i  |)ort-  are  ope-n.  i.-  inviting  slid-tlat  and  brake  burnt 
wheel-.  I  he--e-  lew  illustrations  will  convey  .some  idea  of 
the-  impeirtaiice-  aiul  value-  of  the  car  foreman,  who  properly 
-upervises  air  brake-  >vork. 

rile-  car  foreman  -hould  co-ope-rate-  with,  ancl  obtain  all 
the  a  — i-lance  and  in-truction-  possible  from  the  air  brake 
in-true  tor.  and  encourage-  tlu-  nu-n  under  him  to  do  likewise. 
liii-  interchange-  of  idea-  will  re-ult  in  mutual  benet'it  and 
e-ducation  to  the  car  foremati.  the-  air  brake  rej)air  man  and 
tlu-  air  brake  in-truetor.  The-  ear  fore-man  must  be  held 
dirc-etl\  rc--pon-ible-  l"or  kiu)wing  ab-olutc-ly  that  the  man 
who  i-  actuallx  doing  the-  job  is  turning  out  a  prciduct  of 
|.rope-r  c  h.ir.tc  ic-r.  (|uality  ancl  (|uantity.  The  utmo.st  j^ill  and 
jiidgine-nt  that  can  be  e-xe-re  i-e-d  by  tlu-  man  who  manipulates 
the  brake-s  can  oidy  partially  eompen-atc-  for  brake  ecjuip- 
nn-nt  eare-le--sly  tested  aiul  poorly  maintained. 

(}i  AKiilNe.  ()\i  kill  \i')  Hi  LIS.  -Overhead  driving  iK'Tts, 
.md.  in  fact,  all  overhead  bell.-,  should  be  so  guarde-d  as  to  pre- 
ve-nt  their  falling  on  workmen  in  e  a.se  of  breakage-.  Recc-nth  a 
workman  was  badly  injurc-d  by  a  driving  belt  be-cau-e  it  was 
not  |>roperly  protected,  and  investigation  in  the  same  shoj) 
-howe-d  five  other  be-lts  lac  king  guards.  While  the  falling  of  a 
bell  may  not  be  a  life-and-death  matter,  it  may  easily  re>ult  in 
a  serious  accident. — American  Machinist.  :■•';■..■:         •: 
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Santa  Fe  Refrigerator  Cars 


Special    Features    Are    the    \'^entnators.    Draining 
Attachments  and  the  Apphcation  of  the  Insulation 


'urinn  the  past  year  tlio  Atchison,  Topcka  \:  Santa  le 
i        j)unlia>c(l    500   rofriuerator  cars   which   cnilxxly   srvcral 

:c-tin.U    features    in   their   desii^'n.       I'hev    are   ol"    wooden 

iruetion.   with   metal   drat't   nienihers   in   the   underfranie. 

.  -teel  earlines;  each  weij^lis  52,000  11).  and  has  a  capacity 

i)i  .iO.nO0  11).     They  are  e(iuii)ped  with  ( ()llai)sil.le  hulkhead.-, 

V '  '"i  h  increases  the  cubical  capacity  some  15  to  20  j)fr  cent 

II  not  loaded  with  retri.i^erated  freight.  Comijlcte  plan- 
knd  {Specifications  were  j)repared  hy  the  railway  company. 
:,.:(d  the  cars  were  built  by  the  .\merican  Car  &'  Foundr>- 
'     !nf)any.      The  followim;  are  the  general  dimensions: 


I  ttiytli  Mvcr  cmi  >ill 
WpIiIi  iivcr  ei;d  sill> 
W  iiitli  at  eaves  .  .  .  . 
Wiilth,    inside    

■  .JleiK'lit,   ii:si(|e,   clear 


-paiv. 


.41    ft.  i   ill. 

.    9   ft.  134    in. 

.    <*   ft.  6"ii   in. 

.    S  ft.  _'U    in. 

.   7  Jft.  3  in. 


I  c-  beams  >ui»portJVL;  tlie  truss  rod  <|Uirn  posts  are  *}  in., 
15-lb.  channels,  wjiicii  are  secured  to  the  draft  channel-  l»y 
lop  and  bottom  nu»ct  |»lale>.  Ihere  are  six  tru»  nKl-.  1  '4 
in.  in  diameter.  'Hie  Ixxly  bolsters  con.sist  of  Vj-in.  by  lO-in. 
top  and  l)Ottom  cover  plates  riveted  to  malleable  iron  tillers 
and  to  the  draft  channels,  and  bolted  to  the  lomiitudiiial 
>ill>.  The  botly  side  bearings  are  pre-sed  stcvl  and  >licle 
on  roller  truck  side  Uarinn>.  I)ro|»-foriie(l  IkhIv  center  plates 
applied  with  11  lr»-in.  >him>  are  riveted  to  the  bolster  with 
Js-in.  rivet?. 

'I"he  framing  is  made  u|»  of  2-in.  by  5-in.  side  po>t>  and 
braces.  .>-in.  by  4\s-in.  end  |H)sts  and  bnu  c'>.  4-in.  by  6-in. 
corner  posts,  5-^4-in.  by  5'j-in.  <loor  posts,  and  24  vertical 
•"^s-in.  tie  rods.      There  are  two  U-lt  rails  at  the  .-ides  and 


ends.   IcKated   about    lo' 


in. 


and   4   ft.   4' j    in.   above  the 


tV 


(I 


r\ 
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A.  T.   &  S.   F.   Refrigerator  Car 


Wlit-el   hase,  t<)t.il    ...'.■.'.;;......., 

W'lietl    base,   tn:rk . 

I.fiU'.tli    insiilr,   liulkheads   tiii....  .. 

I  pi'irlli    inside,    hiilkhe.ids    .]"i\mi... 
Ileipht,   top  of   runniiiR   tinards.... 

MeiKhl,  top  of  brake  'haft .  . . . . . .  i 


..\.i,...  .36  ft.   .V  in. 

. .  ... ...  i    5  ft.   4  in.    ■   '  .. 

...:..,  ....^9  fl.    _''4     ill. 

...,,. :...3i  ft.   J '4    in. 

.  i  ...  ....  .IJ  ft.    7    rib   ill. 

...I ...  i/.:  .14  ft.    1  '«    in. 


Ihe  underframe  is  of  the  tmss  rod  type,  this  beinii  the 
-tandard  of  the  road  for  refrigerator  cars.  There  are  six 
^-in.  by  <)-in.  longitudinal  sills,  the  center  sills  beini:  rein- 
iorced  by  two  Q-in.,  21.5-lb.  channels  whidi  sirve  a>  the 
'Iralt  members.  The  end  sills  consist  of  two  oak  timbers  4 
in.  by  105s;  in.  by  Q  ft.  1  v;  in.  bolted  touetlier  with  six 
•\s-in.  bolts  and  mortised  to  receive  the  lom,Mtudind  sill- 
I'ockets.  .\ll  the  sills  are  coverc-d  on  top,  and  the  side  sills 
are  covered  jtartly  on  the  outside  with  Waterdyke  felt.     The 


lloor.  'I'lie  c  rip|>le  lull  raiU  which  extend  betwec-n  tlie  jH»>ts 
and  brace-  are  2  in.  by  5  in.  Ilu'  belt  rad  Fner-.  which 
are  (ontinuous  piece>,  are  l^j  in.  by  2'.-  in.  Ihe  side  and 
end  |>lates  are  5''1'  in.  b\  .s  in.  aud  .>  in.  b\  1  .-i  in.  re- 
>pc(t'vel\.  The  out<ide  sheathiiiii  and  the-  liniimare  \.<  ]u 
n.  thi<k.  and  the  il«M)rin^  is  1  \v;  in.  thick.  The  niof  struc- 
ture consists  of  two  purlins  .•J'^^  in.  by  4'  ..  in.,  a  .> '  j-in.  1)V 
5'. .-in.  ridue  pole,  six  >teel  earlines  of  4-in.,  <'.5-lb..  I-U-am 
scvfttn.  ;ind  1  .-i  wcxkI  carlim-.  i'lu-  I-bcam  carline-  arc- 
cut  and  shajic-d  as  indicated  in  the  drawiim<.  This  {y]x-  of 
carline  is  |)eculiar  to  Santa  Fe  fre'uht  car>  and  provides  a 
sub.-tanlial  suj)port  for  the  superstructure.  Ihe  <  e-bim  is  ^s 
in.  thick,  and  the  mof  1  .>    1(.  in.  thick.     The  Slandanl  Rail- 
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way   Equipment   Company's   outside   flexible  metal   roof   is      sides,  except  that  the  space  between  the  insulation  and  tiie 
Qse(j.  '  inside  sheathing  is  4-)^  in.  wide.     One  layer  of  the  insul;  - 

An  interesting  feature  in  the  insulation  of  these  cars  is  tion  completely  surrounds  the  car,  passing  over  the  com.  r 
the  method  in  which  it  is  applied.  Four  layers  of  'j-in. 
Flaxlinum  are  applied,  one  against  the  other,  with  no  air 
space  between  them.  Air  spaces  are  provided  on  either  side 
of  the  insulation,  however,  the  space  between  the  outside 
sheathing  and  the  insulation  l>eing  about  -J/^  in.  wide,  and 
that  between  the  lining  and  the  insulation  2  in.  wide.  This 
construction  is  easier  to  build  than  one  in  which  the  air 
spaces  are  provided  between  the  layers  of  insulation,  and  it 
is  expected  that  it  will  stand  up  better  in  service.  It  also 
simplifies  the  making  of  any  repairs  that  may  become  neces- 
sary. 

The   side  sills   are  gained   out    IK^    in.    by    1    11/16    in.    to  Half-Section   Through   the    Underframe 

receive  two  layers  of  the  Flaxlinum.     The  other  two  la}ers 

start  from  the  floor.     All  four  layers  are  waterproofed  up  to      |)osts.     In  the  roof  there  is  one  layer  that  completely  covers 

a  point  IYj  in.  above  the  floor,  and  the  entire  length  of  the      the  car,  passing  over  the  purlins  and  carlines.     The  other 
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Plans  and   Elevations  of  the  Santa   Fe   Refrigerator  Car 


exposed  surfaces  of  the  outside  and  inside  layers  is  covered 
with  three-ply  waterproofing  paper.  The  outside  layer  of 
Flaxlinum  extends  in  continuous  pieces  from  the  side  sill  to 
the  side  plate;  the  other  three  are  intercepted  by  the  belt 
rail  liners.  The  side  plate  is  gained  out  to  receive  all  four 
levers.     The  application  at  the  ends  is  similar  to  ^hat  of  the 


three  layers  pass  between  the  hatches  and  the  third  carline, 
Ijetween  the  third  and  the  middle  carlines,  from  each  end, 
and  between  the  purlins.  This  insulation  is  placed  directly 
on  the  false  ceiling,  which  is  about  4  in.  above  the  ceiling. 
There  is  an  air  space  of  ^^  ^^-  between  the  insulation  and 
the  roof  boards.     The  floor  is  insulated  with  four  lavers  of 
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I  -in.  Flaxlinum  cellular  blocks  supported  by  a  sub-floor.  On   account  of  the  sudden  changes   in  temperature  en- 

These  layers  are  separated  by  blocks  of  •>^-in.  Flaxlinum.      countered  by  the  cars  coming  from  the  western  coast,  it  is 


£r9' 
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Section  at  Center. 


Halt  Top  Plan 


Half  Bottom  Plan. 


Body   Bolster  for  the  Santa    Fe   Refrigerator  Car 


The    insulation   extends    between    the   longitudinal    sills   of      necessar}'   frequently  to  oj^en   and   close  the   hatches   when 
tlu-   car,   and    is   entirel}'   enclosed    in    waterproof   material.      carr}-ing  a  load  under  ventilation.     To  do  this  expediently 


r\ 


Santa  Fe  Refrigerator  Car  Ventilator 
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Malleable   Iron   Double  Trap  and   Drain;  Santa    Fe   Refrigerator  Car 
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the  arrangement  shown  in  one  of  the  drawings  has  been  de- 
vise^l  by  the  engineer  of  car  construction.  The  rod  A,  out- 
side of  the  ventilator  casing,  operates  the  lever  B,  which, 
as  tlie  rod  A  is  moved  through  180  deg.,  raises  the  hatch  to 

f<- ---^'^■5- 

ACovrses.zFlojrlinum^t  ,y     grZ^i" 


Ctllvlar  Blocki  incaied  in 
ffubberoid  Poc?fing 


J,  ,1  ffubberoid  Poc?fing         i  ■  »         ,  ,  /# 

1^ ^V|i-, 

Half-Section   of  the   Santa    Fe    Refrigerator   Car 

the  open  position  shown  by  the  dotted  lines.  The  hatch  is 
hinged  at  C,  which  is  attached  to  the  casing  of  the  ventilator. 
^^  hen  it  is  desired  to  ice  the  car  the  whole  ventilator  is  raised 
by  the  handle  D  al>out  the  hinge  E,  the  hatch  lifting  with 


leable  iron  frame  cast  in  four  pieces  and  joined  at  the  cor- 
ners, which  contains  the  hinge  for  the  ventilator.  Each  car 
is  equipped  with  four  of  these  ventilators,  one  at  each  comer. 

The  traps  and  drains  in  the  ice  boxes  are  of  special  in- 
terest. In  addition  to  the  inverted  cup  drain,  a  1-in.  pipe 
runs  from  the  drain  basin  to  the  outside  of  the  car,  the  draw- 
ings clearly  showing  this  arrangement.  The  opening  of  the 
pipe  drain  is  above  the  edge  of  the  inverted  cup,  and  the 
pipe  itself  is  water  sealed  by  the  rib  in  the  drain  basin,  the 
car  thus  always  being  water  sealed.  The  purpose  of  this 
pipe  is  to  carry  the  drain  water  well  outside  the  track;  as 
will  be  noted,  the  water  will  flow  from  the  pipe  before  it 
will  flow  through  the  regular  drain.  The  rod  passing  through 
this  pipe,  with  the  arm  on  the  end,  is  placed  there  to  permit 
the  dislodging  of  any  obstruction  that  may  form  at  the  open- 
ing of  the  pipe.  The  inverted  cup  is  so  built  that  it  will  fall 
by  gravity  to  the  closed  position  whenever  raised.  The  space 
surrounding  the  cup  is  completely  filled  with  hair  insulation. 

Among  the  specialties  used  in  the  construction  of  these 
cars  are  the  following:  Miner  friction  draft  gear,  type 
A-19-B;  Creco  brake  beams;  Andrews  cast  steel  truck  side 
frames;  Standard  Car  Truck  Company's  roller  side  bearings 
and  lateral  motion  device;  Bohn  collapsible  bulkheads,  and 
the  Standard  Railway  Equipment  Company's  outside  flexible 
metal  roof. 


FREIGHT     CAR     CONSTRUCTION     MAIN- 
TENANCE AND  ABUSE* 

BY   C.   J.   WYMER 
General  Car  Foreman,  Belt   Railway,  Chicago 

All  departments  of  a  railroad  are  more  or  less  affected  by 
the  condition  of  freight  cars,  and  it  is  our  purpose  to  p>oint 
out  some  of  the  undesirable  effects  as  the  result  of  improper 
construction,  maintenance  and  abuse.  There  are  several  im- 
portant features  to  keep  in  mind  in  designing  new  equipment 
in  order  to  comliine  econom\-  and  efficiency  in  such  a  way  as 
to  utilize  the  money  expended  with  the  best  possible  result. 
It  is  desirable  to  use  the  minimum  amount  of  material  pos- 
sible, without  sacrificing  efficiency,  as  an  unnecessary  ]x)und 
of  metal  or  foot  of  lumber  here  and  there  not  only  adds  to 
the  initial  cost  and  subsequent  maintenance,  but  adds  to  the 
cost  of  transporting  the  vehicle.  Each  pound  of  weight  con- 
tributes its  proportion  to  this  expense  in  the  way  of  fuel 
consumption,  wear  on  locomotives,  tracks,  and  the  vehicle 
itself.  When  considered  individually  the  result  is  compara- 
tively small,  but  when  several  hundred  pounds  are  multiplied 
by  a  great  number  of  cars  and  again  by  several  years  of  life, 
it  assumes  large  dimensions.  While  this  is  an  economy 
deserving  of  careful  consideration,  there  is  also  danger  in 
employing  its  use  to  the  extent  that  it  ceases  to  l^e  an  economy 
only  so  far  as  the  initial  cost  is    concerned,  and    proves    a 
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yihferproof  fhper      ^  ^""Unum 


Section  Through  Cere  led  Door  Sfi/es. 


Mection  Through  DoorSfi/e.  DoorPosf  and  Side  fhsf: 


Section  Through   Door  Stiles,    Door  Post  and   Side   Post 


the  ventilator  casing.  A  wire  screen  F  is  provided  at  the 
opening  of  the  ventilators,  and  a  deflector  G  is  added  to 
catch  any  dirt  and  water  that  passes  through  the  screen,  per- 
niitting  it  to  pass  through  an  opening  at  the  bottom  of  the 
deflector.    The  hatchway  is  substantially  reinforced  by  a  mal- 


burden  of  expense  in  future  maintenance,  accidents,  delays, 
loss  and  damage  to  freight,  etc.,  which  more  than  offset  Ac 
first  advantage  gained.     Observation  demonstrates  that  this 

•Abstract   of   pai>er   presented   at   the   January   meeting  of   the   Car   F«re- 
raen's  Association  of  Chicago. 
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condition  not  infrequently  exists  either  from  an  overzealous 
desire  to  reduce  initial  cost  or  lack  of  definite  knowledge  of 
requirements. 

Having  indicated  some  of  the  features  to  Ije  avoided,  as 
well  as  some  features  which  should  he  favored,  the  thought 
naturally  arises,  How  can  the  problem  l)est  l)e  .solved?  We 
l)elieve  the  remedy  lies  in  standardizing  designs  and  con- 
struction as  rapidly  as  consistent,  with  means  of  enforcing 
the  use  of  these  standards.  Standardizing  means  the  elimina- 
tion of  the  one  man's  opinion,  from  which  most  of  our  trouble 
comes,  and  insures  thorough  investigation  by  the  l>est  talent. 
Standardizing  has  several  valuable  features,  a  most  valuable 
one  being  a  reduction  in  the  amount  of  material  required  for 
repairs.  Material  stocks  are  now  much  larger  than  would 
i>e  necessary  except  for  the  various  designs  of  more  or  less 
equal  merit,  which,  if  converted  into  cash  and  expended  for 
the  purcliase  of  live  material  and  employment  of  labor  for 
repairing  cars,  would  have  a  far-reaching  effect  toward  better 
maintenance.  It  may  be  argued  that  standardizing  will 
throttle  invention  and  improvement,  but  we  cannot  concur  in 
this  thought.  We  believe  it  would  automatically  insure  an 
improvement  in  construction  and  would  eliminate  many  ideas 
of  questionable  merit.     There  should  be  sufficient  elasticity 

to  permit  the  incorporation  of  improvements  of  sufficient  merit 
to  warrant  such  action,  but  alleged  improvements  which  are 
weighed  in  the  balance  and  found  wanting  should  not  be 
entitled  to  recognition. 

Having  considered  some  features  of  construction,  we  desire 
to  discuss  some  of  the  advantages  of  a  better  maintenance  of 
equipment.  It  cannot  l)e  consi.'^tently  argued  that  cars  should 
be  maintained  in  perfect  condition.  Any  attempt  to  do  so 
would  mean  much  loss  in  both  material  and  labor  through 
renewal  of  parts  suitable  for  further  service;  it  would  also 
mean  withdrawing  cars  from  service  when  they  should  be 
used.  There  is  a  degree  of  efficiency  in  maintenance  neces- 
sary to  keep  the  car  in  a  reasonably  safe  condition  for  han- 
dling, and  for  protection  to  the  commodity  handled,  also  to 
prolong  the  life  of  the  car  at  a  minimum  cost  of  maintenance 
during  its  existence,  which  in  the  end  means  the  maximum 
of  service.  It  is  a  well-known  fact  that  many  cars  are  ex- 
])ected  to  perform  the  service  originally  intended  for  them, 
which  are  wholl\-  unfit  to  meet  the  requirements,  and  should 
lie  withdrawn  from  service  until  placed  in  a  safe  and  service- 
able condition.  I  am  of  the  opinion  that  there  are  several 
reasons  which  contribute  to  this  condition.  One  is  poor 
design,  resulting  in  cars  becoming  disabled  and  inefficient 
long  l)efore  ordinary  usage  should  reduce  them  to  this  condi- 
tion. Another  is  inade(|uate  facilities  to  meet  the  require- 
ments for  repairs  in  districts  where  large  numbers  of  cars 
are  reciuired.  with  the  result  that  the  demand  forces  into 
service  cars  which  should  have  repairs.  The  facilities  pro- 
vided have  not  kept  pace  with  the  increased  demand  for 
service,  neither  in  capacitx'  nor  in  efficiency  of  methods. 
Overtaxed  facilities  and  lack  of  labor-saving  methods  in  many 
instances  prevent  needed  repairs  being  made.  The  period  of 
.'service  performed  by  these  cars  is  only  of  short  duration,  and 
they  return  again  for  repairs  in  worse  condition  than  before, 
while,  if  suitable  attention  had  been  given  in  the  first  instance, 
the  cost  in  the  end  would  have  been  less  and  the  service  per- 
formed ]>}■  the  car  would  have  been  much  greater.  It  is  not 
infrequent  to  see  new  end  sills  and  draft  timbers  applied  to 
worn-out  draft  sills,  and  numerous  other  repairs  made  in  a 
similar  manner,  which  can  onl}-  mean  that  the  same  perform- 
ance must  soon  be  repeated.  Greater  uniformity  in  construc- 
tion would  insure  a  larger  output  at  less  cost,  as  suitable 
material  would  be  more  readil}'  availal)le  and  workmen 
l)ecoming  familiar  with  similar  constructions  can  j^erform  the 
work  with  greater  dispatch. 

Periodically  reducing  and  -reorganizing  forces  prevents 
economical  rejxiirs.  Each  time  a^shop  is  organized  for  ex- 
tensive repairs  it  means  the  introduction  of  a  large  percentage 
of  new  laljor.  which  takes  time  to  become  efficient,  and  the 


money  thus  expended  would  keep  a  well  organized  force  o^ 
efficient    help    permanently    employed,    producing    a    lar;  er 
volume  of  work.     If  of  necessity  the  forces  are  to  be  lariei 
at  certain  times  than  others,  the  greatest  result  to  be  obtaiiiodl 
for  the  money  exi)ended  can  be  accomplished  by  reducing  t  lel 
force  at  seasons  of  the  year  when  weather  conditions  are  mc  sti 
favorable;  there  is  a  considerable  percentage  of  loss  in  lahorl 
when  there  is  no  protection   from  the  elements  during  t !ie[ 
winter  season. 

It  is  also  a  good  business  proposition  to  repair  the  cars  and  I 
get  them  in  serviceable  condition  when  they  are  idle  and  n  )t| 
needed  in  service.  Good,  serviceable  cars  mean  so  much  n 
reducing  other  expenses  resulting  from  cars  in  poor  condition 
that  there  seems  to  be  no  good  reason  why  they  should  not  i  -e 
maintained  in  an  efficient,  serviceable  condition.  A  load 
placed  in  a  defective  car  most  generally  means  delayed  move- 
ment, added  exjiense  in  transporting,  claims  for  damage,  and 
often  dissatisfied  customers.  An  accident  resulting  from  i 
l)ad  car  often  means  damage  and  destruction  to  other  good 
cars  and  delay  to  the  entire  traffic  of  the  railroad. 

Greater  uniformit\-  and  efficiency  in  construction,  proper 
maintenance  of  equipment  at  all  times,  and  adequate  facilities 
for  making  rej)airs  means  economical  maintenance  of  equip- 
ment and  track.*;,  reduction  of  claims,  reduced  operatini,' 
expen.-^es,  fewer  blasts  of  the  wrecking  whistlft^  increased 
average  mileage  per  car,  more  efficient  service  and  a  better 
satisfied  investor  and  public. 

We  desire  to  introduce  a  thought  which  may  be  considered 
a  little  foreign  to  the  subject,  but  so  closely  related  to  it  that 
to  us  it  does  not  seem  out  of  place,  as  it  indicates  a  now  large 
expense,  which,  in  our  opinion,  could  be  greatly  reduced,  and 
the  mone\-  diverted  to  better  maintenance  of  old  or  the  pur- 
chase of  new  e(juipment.  We  refer  to  that  feature  of  the 
M.  C  B.  Rules  making  a  distinction  between  owners  and 
delivering  line  defects.  I'here  is  a  vast  army  of  men  employed 
by  the  railroads  whose  princii)al  duty  is  to  make  records  as 
a  means  of  protection  against  so-called  delivering  line  defects, 
and  attach  greater  importance  to  a  few  sheathing  boards 
slightl}'  raked,  that  may  not  affect  the  service  of  the  car,  than 
the\  do  to  a  worn  wheel  or  numerous  other  defects,  endanger- 
ing the  safety  of  the  equi])ment,  lading  and  human  life.  We 
la\-  no  censure  at  the  doors  of  the  men  who  are  performing 
this  service,  as  we  are  constantly  teaching  them  that  it  is  . 
almost  a  crime  to  overlook  a  defect  involving  a  defect  card, 
which  often  has  a  value  of  less  than  a  dollar.  \\'hy  not  take 
a  businesslike  view  of  the  situation  and  cease  sjjending  two 
dollars  in  an  effort  to  save  one.  Do  away  with  the  delivering 
line  defects,  inspect  for  safety  of  operation  and  lading  only; 
educate  these  men  along  the  lines  of  endeavor  which  have  a 
real  value,  and  cease  to  follow  illusions.  A  vast  amount  of 
this  labor  expense  could  be  diverted  to  the  purchase  of  ma- 
terial and  repairing  defects  which  are  a  menace  to  safety, 
instead  of  finding  and  making  a  record  of  a  lot  of  immaterial 
defects  at  the  expen.^e  of  more  important  ones.  The  reduction 
in  expen.«ie  would  continue  down  through  the  offices  and 
result  in  saving  a  large  labor  and  stationery  expense  there. 

To  those  who  sometimes  advance  the  argument  that  penal- 
ties are  necessary  against  the  handling  line  to  jiromote  the 
proi:>er  care  of  erjuipment,  we  would  say  that,  in  our  opinion, 
there  is  no  relation  l)etween  the  thoughts;  the  employees  mis- 
using a  car  have  no  knowledge  of  these  penalties  and  take  no 
notice  of  the  ownership  as  indicated  by  the  initials  on  a  car. 
They  will  damage  a  car  owned  by  the  railroad  employing 
them  as  readily  as  they  will  one  owned  by  a  foreign  line. 
They  could  hardly  make  this  distinction  if  they  desired,  on 
account  of  the  mixed  manner  of  handling  cars. 

It  is  our  bejief  that  the  railroads  are  spending  more  money 
annually  in  labor  and  .'Stationer)-  in  protecting  them.selves 
against  these  de/ects  than  it  would  cost  to  make  the  repairs. 
This  does  not  mean  the  use  of  the  o\Miers'  car  without  just 
compensation;  that  can  l^e  handled  more  economically  on  a 
rental  basis  than  bv  rental  and  defect  rules  combined. 
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lAPER  ATTACHMENT  FOR  TURRET 

LATHES 

At  the  Dale  street  (St.  Paul)  shops  of  the  Great  Northern 
a  taper  attachment  made  in  the  shop  has  been  applied  to  one 
of  the  Jones  &  Lawson  turret  lathes  and  has  given  good 


the  top  surfaces  of  these  brackets  l^eing  planed  parallel  to  the 
ways  of  the  machine.  Both  ends  of  the  guide  i^ar  are  marked 
with  gaging  points  directly  below  the  center  of  the  bar,  which 
register  on  scales  graduated  to  1/32  in.,  laid  off  on  both  of 
the  bracket  supports.  The  distance  l>etween  the  gaging  points 
or  the  bar  is  exactly  3  ft.,  and  the  slots  in  the  supports, 
through  which  pass  the  liolts  holding  the  guide  bar.  are  cut  to 
correspond  to  this  diameter.  On  the  guide  bar  slides  the  back 
support  of  an  auxiliary  carriage  which  carries  the  tool  for 
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Rear  View  of  Jones  &    Lamson   Turret    Lathe   Showing   the   Taper 

Attachment 


rc?ults.     An  adjustable  guide  bar  is  attached  to  substantial 
1 'rackets  on  the  back  of  the  lathe,  as  shown  in  the  illustrations,  out  of  the  turret  casting 


Turret   Attachment  for  Jones   &.    Lamson   Turret    Lathe 

cutting  the  tai)er.  This  slide  consi.sts  of  a  ^Y^-'m.  by  6-in. 
block,  which  is  split  at  the  bottom  and  bored  out  to  receive  a 
.Vl6-in.  brass  bushing.  The  auxiliary  carriage  is  bolted 
direct  to  the  block,  being  recessed  to  fit  over  a  l)earing  on  the 
block  4  in.  in  diameter  and  9/16  in.  high.  This  l^earing  is 
made  large  to  provide  a  sul)Stantial  anchorage  for  the  car- 
riage.    The  front  end  of  the  carriage  rests  in  a  slot  planed 

This  slot  is  of  substantial  dimen- 


Detalls  of  the  Taper  Attachment  for  Turret  Lathes 
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»())uliii()ii   nut  nifiv(|u»-iiil\    i\i>t>  I'illur   troin  all  uwr/calous 

■  desire  t(i  reduie  initial  r(»>t  or  hn  k  t^i  (kfinili'  know  li'd^i-  of 

■  nM|uirenu'iU>. 

'•  HaviiiLT  iiulit.itfd  M)nu'  of  llu-  fiaturts  to  In-  avoided,  as 
well  as  >oint'  ft'alurr>  uliitli  should   Ik-   favored,  tlu'  thouulu 

:  ruitiirally  arises.  How  laii  tlu-  prohleni  ln-i  Ik-  -oKi-dr  We 
l»elieve  the  renx<ly    hC^   in   staudan'i/ini:  de>ii:n>  ami   ton- 

.    -triutioii   a^   rapidly   a>  lon^i-teiU.   with   mean-  oft  eiifon  inu' 

;.  the  u>e  of  tlie>e  standard-.     Stanfhirdi/in-:  mean.-  the  elimina- 

■  tiiin  of  tile  one  man-  opinion,  from  which  mo-t  of  our  troulde 
I'onies,  an«l  in-ures  thorouuh  inve-ti.iiation  liy  the  l>e-t  talent. 

■  Staivdardi/im:  ha-  -everal  valuaMe  feature-,  a  mo-t  valuai»le 
;.    one  Keiin:  a  reduition  in  the  amount  of  material  requirid  for 

■.  rejuiir>.  Material  -km  ks  are  now  miuh  laruer  than  woidd 
j»e  m^cciisary  cxeept  for  tlu-  variou-  de-it:n-  of  more  or  less 
e<|Ual  merit,  whith.  if  i  (inverted   into  lash  and  expeiidi'd   for 

,,  the  [lurcha-e  of  live  material  and  employment  of  lalior  for 
ri'j)airin.!.:  ears,  would  liave  a  far-reacliinu  effeet  towanl  hettiT 

maintenance..    It   may   i.e  aruueil    that     -tandardi/im:     will 

'.  fhrotilt>  invention  .md  improvement.  I>ut  we  i  amiot  cttnt ur  in 
thi-  thoii.u'ht.      We  l.elieve  it   would   automatically   insure  an 

,:  im|»rovemeni  in  con.-truction  and  would  eliminate  man\-  idea- 
d'  (jucstionaMe  nurit.      I  here  ,-hould   l>e  -ufficient  ela-tii  it\ 

.:.  t<)  permit  the  imorporation  of  improxcment-  of  -utVu  ieni  merit 

;    t<J  uarruiU  ?Uih  action.  Iiut  alUmd  improv«ini-nl-  which  are 

.weighed   in  the  l»alanc»-  and   fouinl   wantiii!.;  -hould   not  he 

entitled  to  recognition.  -   .  ... 

■•    HaviiiLr  considered  -ome  feature-  of  « otistruction.  we  de-ire 

to  di-cu--  -ome  of  tin-  advantam-  of  a  l>etter  maintenanee  of 

.,  c<fuipm«'nt.  It  «annot  l.e  «-on-i>tenily  arirued  thai  cars  should 
he  maintained  in  perfect  condition.  .Vny  altem|it  to  do  so 
Would  mean  much  loss  in  Itotli  material  and  lal>or  tliroutrh 
n>ne\val  of   |)art-  >uitaiile   f(tr  further  -i-rvice;    it   would   al.-o 

•mean  withdrawini:  lars  from  -ervi» c  when  the\  -hould  he 
u-ed.       There  is  a  de^ri-e  of  i-fliciincy   in  m.iintenance  neces- 

., .. -ar\  to  kee[»  the  car  in  a  rea-onahly  -afe  tondilion  for  han- 
dlinir.  and  for  i)rotection  to  the  commoilitx  handled,  also  to 
proloni:  tlve  lite  of  the  car  at  a  minimum  (<i-t  of  maintt-nance 

.    diirinii  its  existeine.  which   in  the  end  nn-aii-  the  m.iximum 

-  of  <ervice.      It   is  a  well-known   fact  that  many  cars  are  ex- 

.•   pitted   to  perform  the  .-cTvi«e  oriizinally   ititended   for  them, 
•whieh  are  wholly  unfit  to  meet  the  ri(|uirenu-nt-,  and  -houl<l 

.  .l»e  withdrawn  fr<-)m  -«r\ice  until  |)laci-d  in  a  -afe  and  -ervice- 
ahle  condition.  1  am  of  the  opinion  that  there  are  -everal 
rea-ori-  whi<h  tonlrihute  to  this  (ondition.  ( )ne  i-  poor 
desii,'!!,    re-ultint:    in   cars   l»e<oiiiniiLr   di-.il'1ed    and    im-fl'icient 

■  lonii  U-fore  ordinan  u-.i'_;e  -hohid  redihc  them  to  thi-  eondi- 
lion.  .ViiiJiher  i-  inadei|Uate  fa«  ililie-  to  nu-et  the  re(|uire- 
nu-nt-  for  repair-  in  di-trici-  where  larue  numlier-  of  car- 
are   re«|uired.   with   the   ri--ult   that   the    demand     t'orce-    into 

.  .-ervii  e  rar;>  Avliifh  >houlfl  hav«'  rejiair-.  I  he  facilities  pro- 
vided have  not  kept  |»ace  with  the  increased  demand  for 
-ervire.  neitluT  ill  capacity  nor  in  etTi(  i«Mi(  y  of  method-. 
(  hcrtaxed  fa*  ilitie-  and  la«  k  of  laltor-avinii  method-  in  man\ 
in-tance>  prexeiit  iieedtd  rejtairs  Ikmiil:  made.  I'lu-  pi-riod  of 
service  performed  Ia  the>e  i  ar-  i<  only  of  -hort  duration,  and 
they  return  aL;ain  for  npair-  in  wor>e  (ondition  than  I.elOre. 
while,  if  -uital'le  attention  had  Keen  uiveii  in  the  Mr.-t  in-taiue. 
the  co-t  in  the  end  would  have  lte<n  le--  and  tin-  servite  |)er 
formed  l>y  the  (ar  would  have  heeii  mu<  h  greater.  It  is  not 
iiifre(|Uent  to  -ee  new  end  -ill-  and  (Iraft  timher-  ap|>lied  to 
w(trii-out  draft  -ill-,  and  numerous  (ttlur  rejiair-  made  in  a 
-imilar  manner,  whiih  tan  onl\  mean  that  the  -ame  jierfonn- 
.iiHc  mu-t  -oon  lie  re]ieated.  (ircaler  unit'orinity  in  (on-trU(- 
tion  woidd  in-ure  a  larger  output  at  le-.-  co-t,  a-  >uitaMe 
material  would  he  more  readily  .ivailaMe  and  workmen 
l>e(omin!4  familiar  with  -imilar  (on.-trui  tioii-  can  perform  the 
work  with  irreater  di-palih. 

r<riodi(  ally  redu(  iiiu'  and  reoruani/iin:  t'ort  t-  preveiit- 
(•(onomital  rejiair-.  I.aih  time  a  >hop  i-  ori;ani/ed  I'or  ex- 
tensive repair-  it  mean-  the  introduition  of  a  lari^e  jK-neiitaL'e 
of  new    lalior.   whith  i.ike-  time  to  I.etome  eft'icient.  and   the 


money  thu>  e\|»ended   would   keep  a   well  ori^aiii/ed   for«  i 
efl'icient    help    permanently    emplo\ed,    produi  int:    a    lai 
v(»lume  of  work.      If  of  nee  e->ity  the  forces  are  to  Ite  lar 
at  (iTlain  time-  than  otiu-r-.  the  greatest  result  to  he  ohtaii 
I'or  tlu-  iiKMuy  e\|>ended  (an  he  a( comiili-hed  hy  redutinu  \ 
force  at  -easons  of  the  year  when  weather  (ouditions  are  ni.  ^i 
tavorahle:  ilure  is  a  considerahle  |KT<entaue  of  loss  in  la 
when   there   i-   im   protedion    from   the  element-  durini: 
winter  sea-on. 

It  i>  also  a  i^ckm!  husinos  propt)sition  to  rejiair  the  cars  av.l 
i:et  them  in  -erviteahlc  condition  when  they  are  idle  and  i 
iieedid   in  -ervi(c.     Good,  serviceahle  cars  mean  xj  much 
redu(  iii.u  other  e\pen.-e-  re-ultiiiii  from  cars  in  poor  conditi 
that  theri-  -e(.ni.-  to  he  no  yood  reason  why  they  -hould  not 
maintained   in    an    etTK  iiiit.  >erviceal)le  condition.      A   lo 
phncd  in  a  defe(  tive  tar  most  ixeiierallv   means  delawd  nvw 
nunt.  added  ex|>en-e  in  iraii-portinu.  t  laim-  for  tlauKme,  a; 
often  di.--ati.-fu'd  (  u-tomer-.     An  act  idem   resultinti  iunn 
t'ad  <ar  often   mean-  damatze  and   destrudioli   to  otluT  irO' 
I  ar-  and  delay  to  the  entire  trallK   of  the  railroad. 

(inater  unit'orinity  and  efli(  ienc\  in  constriK  lion.  |>ro]  ■ 
maintenaiK  (•  of  t<jui|iment  at  all  times,  and  ade(|Uate  faciliti< 
for  m.ikinu  repair-  mean-  eionomical  mainteiiaiKe  of  ef|lii: 
melit  and  tracks,  redudioli  of  (  laim.-,  nduced  operatir 
e\peii-e-,  fewer  itla-t-  of  the  wTeikiiiL:  whistlc,  in(TCa-( 
average  mileage  per  <  ar.  m(»rc  efficient  -ervice  and  a  JkIIi 
-ati>lied  inve.-tor  and  puldic.  •  ..•■  .•:     '■.•.•■■■'.•;?'■'..•/•'.■'■ 

\\'i-  de-ire  to  introdu(('  a  thoiiLrht  wliicli  may  lie  (onsiden  ' 
a  little  l"orei.!,m  to  the  .-ul»ji«t.  hut  -o  closel\    related  to  it  ih.. 
to  u-  it  d(K'S  not  .-e<'m  out  of  jtla(e,  a-  it  indicato  a  now  laru"^- 
expeii-e.  whidi,  in  our  ojiinion.  (ould  he  u'reatly  redu<'ed,  aii' 
the  money  diverted  to  lietter  mainten.iiu  i'  of  old  or  the  |tui 
( hasi'  (jf  new   ef|uipmeiit.      W  C    nter    to    that  feature  of  thi 
.\I.    (".    li.    Rules   making   a    di-tindion   hetween   owners  and 
deli\'erinu  line  del'e(  t-.     Ihere  i-  a  va-l  arnu  of  men  employe! 
hy  the  railroads  who-e  prin(i|tal  duty  i-  to  make  record-  a- 
a  mean-  of  protettioii  au'ain-t  -o*  ailed  deliveriim  line  deled-, 
and   attach   greater     importaiut'    to  a    few    -heathiiiLi    hoard-     • 
-litlhtly  raked,  thai  may  not  all'e(t  tin-  -ervid-  of  the  ( ar.  than  .:.,; 
they  do  !<>  a  worn  wheel  or  numerou-  other  defeds,  eiidanizer- 
inu'  the  -al\t\   (»f  the  e(|ui|imenl.  ladiiiu  and  human  life.     \\C 
l.iy  no  cen-ure  at  the  door-  of  the  men   who  are  perfomiint:    •. 
this   -( rvid',   a-   we   are  <(:n-tantly   teathint:   them   that    it    is-  ■ 
.ilmo-t  a  (rime  to  overlook  a  defed  involvinu  a  difed  (ani. 
whidi  often  ha-  a  value  of  less  than  a  dollar.     Why  not  take  •, 
a  hu-ilK'--like  \  iew    of  the  situation  and  ceax.'  -peiidinu  twn     . 
dollars  in  an  effort  to  -avi;  one.     Do  awa\  with  the  deliveriiVii  ';. 
line  defect-^.  in-pe(  t   for  -afet\   of  operation  and  ladiniz  onl\  :    ;. 
edlK  ale  llu -e  men  aloiii:  the  line-  of  endeavor  whi(h  ha\"e  a    . 
real  value,  and  t  ea-e  t(»  follow  illu-ioii-.      .\   va-t  amount  <.>f   ;. 
thi-  lahor  e\pen-e  could  Ik-  iliv(-rted  to  the  pun  ha-e  of  ma-", 
terial    ami    repairing   defed-    whi(h    are   a    nu-nace  t(t  -afet\  . 
in-lead  of  findinir  and  making  a  record  <»f  a  lot  of  immaterial    . 
(lef(-(  I-  at  the  i  \|i(-n-e  of  more  im[iorlant  oiu--.      The  redudion    .; 
in    (-\p(-n-(-    wouM    (onliiuK-    down    ihrouuh    the    offices    and-"-, 
re-ult  in  -avimr  a  lart^e  lahor  and  -tatioiiery  i-xpeii-e  tlu-rc-. 

I  o  tho-e  who  -ometime-  advance  the  arLjument  that  pinal     f". 
tie-   are    ne(e— arv   atrain-t    the   handlini:   liiu-   to   |>romote   the  .:-■ 
propc-r  (are  of  (-<|uipm(-iit.  wc  would  -ay  that,  in  our  opinion.    . 
there  i-  no  relation  hetween  the  lhoUL,'hl<:  the  emploxees  mi-- 
u-inu'  a  (ar  have  no  kn(»wledu<'  of  the.-e  penalties  and  take  no    - 
iiotid-  of  the  owner-hip  a>  indi(aled  hy  tlu-  initials  on  a  car.   .  ■• 
They    will   damaire  a   ( ar  owned    hy   the   railroad   einployiim    ;' 
tlu-m   a-;   readily   a.-  they   will   oiu-  owned   l»y   a    t'oreiun   >inc-.    r- 
Iluy  could  hardly  make-  thi-  di.-tiiuiion  if  the\    de-ired.  on 
aKount  of  the  mixed  mamuT  of  handlinu  car.-. 

It  is  our  helief  that  the  railroad^  are  s[)endiiit:  more-  money 
annually   in    lahor  and   -lationery     in     |>rotectin.i:    them^elve-    '; 
auain-l  the-e  defed-  than  it  w(Rild  cost  to  make  the  repairs. 
Thi-  d(KS  ru)t  mean  the  u>e  of  the  owners'  car  without  just 
(om|K'nsation :   that  can   he  handled  more  economicalh    on  a     ' 
r(ntal  ha.-i-  than  hv  rental  and  dc-fed  rule-  (omhiiud.    ,, 
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A>\:R    ATTACH\n:NT     FOR     TIRRET 
.  LATHES    , 

ilu-  DuU'  street   (St.  Paul)  >li()|»>  of  tlu-  ('jrcal  Northern 
r  attaehment  made  in  the  >lio|»  has  been  applied  to  one 


the  top  >url"a(V  ol*  these  hracket-  heinu  planed  parallel  lo  the 
\\a\.>  of  the  niaeiiine.  Both  end>  of  the  i:ui«le  l»;ir  are  marked 
w  ith  gagini;  point>  direetly  lielou  the  center  of  the  t)ar.  which 
rtgister  on  scales  graduated  to  1  .>2  in.,  laid  oti  on  l>oth  of 
the  bracket  >u])i)orts.     The  distance  hetween  the  gaging  points 


.,     ,  ,    ',  ,    1  •  ,       uie  oracKei  >U|)!)ori>.      i  ne  (ii>iante  oeiweeii  iiie  uaiiiim    >oiiii> 

Ones   &:    Lawson    turret    lathes   and    lias   «,MVen   noon  .,      ,         •  .,  ,-  i   ,.       ,,  , ,    -.   ,1/      ,'.,  ,   ,^,. 

op   the  Itar   is  exactly   ,->    It.,   and   tlie  >lot>   m   the  .■»upport>. 

through  uliith  pa.->>  the  liolt>  holding  the  guiile  har.  are  cut  lo 


(irresponrl  to  this  diameter.    ( )n  the  guide  ha'r  slides  the  l>ack 

-upport  of  an   au\iliar\    carriagi'  whicli  carries  the   ttK)l    for 


fjn 


3ojf  -<at^7'  yX>'  *«>«P' 

'9*  '3'  an  ^i»f  *■**  :i"dspf  -^l* 
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Neir   View    of   Jones    &    Lamson    Turret    Unthe    Showing    the    Tnper 

Attachment 

rJMUit.s;     An  adjustable  guide  bar  is  attached  to  substantial 
■'•'•at  ket-  on  the  back  of  the  latlu'.  a-  -how  11  in  the  illu>tration- 


Turret    Att.ichment   for   Jones   &.    Lamson    Turret    Lathe 

cuttinu  till-  taper.  I  hi-  -lide  ic)n-i>t>  of  a  4  s-in.  b\  o-in. 
block,  which  i-  >plit  at  \\w  bottom  and  bond  out  to  re«i'ive  a 
.^  l(>-in.  bra»  bu.-hing.  I  he  auxiliary  carriage  i->  bolted 
(hrnt  to  the  block.  Iii-inu  re(  e-M<l  to  lit  nvcr  a  bearing  oil  the 
bltak  4  in.  in  diameter  and  *'  1<»  in.  high.  Ihi-  bearijig  is 
made  large  to  proviile  a  -ub-taiitial  amhorage  I'or  the  carr^ 
riage.  I'lu'  front  end  of  the  i  arriaize  re-t>  in  a  .-hit  jtlaned 
ttut  of  the  turret  ca-litig.      i'hi-  -lot  i-  of  -ub-tantial  <limen- 
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sion  and  bv  it  onlv  is  the  auxiliary  tool  carriage  moved  Ion- 
gitudinally.  The  auxiliary  carriage  itself  is  made  from  a 
bar  4  in.  by  6  in.,  with  a  boss  2  in.  high  at  the  back  end  for 
receiving  the  bolt  in  the  sliding  block.  The  tool  slide  is  of 
ordinary  construction. 

To  cut  a  taper  on  the  work  the  guide  bar  at  the  back  is  set 
at  the  taper  desired,  the  auxiliary  tool  carriage  is  placed  in 
the  slot  in  the  turret  and  the  work  fed  out  through  the  head 
of  the  machine  to  the  proper  distance,  and  the  cuts  taken 
with  the  tool  on  the  auxiliary  carriage.  The  adjustments  are 
easily  made  and  this  attachment  has  been  found  very  service- 
able. When  the  ta|)er  attachment  is  not  in  use  it  is  raised  to 
a  vertical  position  and  rests  on  a  bar  or  a  sup{)ort  attached 
to  the  floor,  as  indicated  in  the  {)hotograph. 


NEVER  SLIGHT  A  JOB* 

BY  JOHN  V.  LcCOMPTK 
Foreman.  Mt.  Claire  Shops,  Baltimore  &  Ohio.  Baltimore,  Md. 

The  old  safety  valve  of  the  Itjcomotive  has  given  way  to 
the  pop.  Guessing  at  the  s])ood  the  train  is  making  has  l^ecn 
supplanted  by  the  speed  recorder.  The  carbon  tool-steel  of 
a  few  years  ago  has  given  way  to  high  sj^eed  steel.  On  every 
hand  evidences  arc  noted  of  the  sui)reme  effort  to  attain  the 
highest  degree  of  efficicncv. 

The  apprentice  of  today  lias  a  l)roader  field  of  preparation 
than  ever  irt  the  past:  ojiportunities  to  attain  to  a  responsible 
position  are  open  to  liim.  ScIkmHs  of  training  are  almost  at 
his  door,  and  to  those  who  are  in  sudi  humble  circumstances 
that  tliey  are  unal>k'  to  attend,  provision  has  been  made,  with 
instructions  free  of  charge,  that  will  better  qualify  them  for 
the  duties  of  today  and  give  them  an  opjiortunity  of  ac(|uiring 
knowledge  that  w  ill  more  strongly  fortify  them  for  the  future. 
In  many  of  the  larger  railroad  shops  where  the  foreman  is 
unal^le  to  give  the  time  necessary  to  the  jirojier  instruction 
of  the  a[)j)rentice,  a])le  men  have  been  appointed  as  apprentice 
instructors.  These  men  give  all  their  time  to  following  up 
the  work  and  instructing  the  Inns  as  to  the  proj>er  methods. 
\Miile  it  is  necessar}-  thftt  every  apprentice  receive  a  tech- 
nical as  well  as  a  practical  knowledge  of  the  trade  he  seeks 
to  master,  \ct  personal  contact  at  scliool  and  work,  showing 
an  interest  in  his  advancement,  instructing  liim  as  to  anv 
irregularity  that  may  develop,  will  have  much  influence  in 
the  final  results  obtained. 

.\t  no  time  should  an  apprentice  lie  led  to  believe  that  the 
task  given  him  to  perform  is  trivial,  not  demanding  his  best 
effort.  At  the  shop  school  he  should  be  taught  tiiat  even  in 
the  .'smallest  things  care  and  attention  should  l)e  given  that 
they  may  l)e  as  near  [wrfection  as  possible.  The  same  holds 
good  in  the  practical  end  (the  shop).  The  drill  j)ress  can  be 
operated  accurately  and  the  best  work  oi)tained  if  care  is 
exercised  in-  the  o|)erator.  The  small  lathes  that  are  set  apart 
for  the  first  instructions  can  be  operated  to  turn  out  good 
work  and  no  task,  no  matter  how  menial,  should  be  con- 
sidered below  any  apprentice's  dignity.  -Apprentices  should 
never  l>e  instructed  to  slight  any  job  given  them.  I  believe 
thoroughly  in  the  old  adage  as  applied  to  apprentices — 
•'Whatever  is  worth  doing  at  all  is  worth  doing  well." 


ANTI-FRICTION  BEARINGS  FOR  SHOP 

.MOTORS 

The  installation  of  anti-friction  bearings  in  axle  gene- 
rators, car  fans  and  headlight  turbines  has  proved  to  be  such 
a  marked  success  that  we  believe  the  api)lication  of  roller  or 
ball  bearings  to  shoj)  motors  would  also  prove  to  be  desirable 
and  advantageous.  The  induction  motor,  which  is  used  more 
than  any  other  t}  pe  for  shop  purpo.«;es.  has,  in  its  small  air- 
gap  an  inherent  weakness  which  when  the  ordinary  sleeve 
and  ring-oiled  bearings  are  used  prevents  it  from  being  a 

•Kntcrerl  in  the  comiKtition  on  "Ifnw  Can  I  Help  the  .Xpprentice'"  which 
closcil    .Si'iilenil)«r    1,    1Q15. 


fool-proof  machine.  With  the  regular  ring-oiled  sleeve  bear- 
ings this  type  of  motor  may  run  for  months  at  a  time  expo  ed 
to  sawdust,  shavings,  lime  dust,  coal  dust,  etc.,  without  cajs- 
ing  a  fire  and  without  any  wear  except  at  the  bearings,  be- 
cause of  the  absence  of  a  commutator  and  of  other  movng 
contacts,  but  unless  carefully  and  periodically  watched,  and 
lubricated  with  the  proper  oil  there  is  danger  of  the  bearinE;s 
wearing  down  to  such  an  extent  that  the  rotor  will  rub  against 
the  laminations  of  the  stator,  causing  serious  trouble. 

For  this  reason  it  seems  desirable  to  equip  induction  mo- 
tors with  anti-friction  bearings  and  it  is  reasonable  to  expect 
that  the  results  will  be  as  satisfactory  as  they  have  been  in 
the  case,of  similar  improvements  in  axle  generators,  fans  and 
headlight  turbines.  In  addition  to  minimizing  the  trouble 
resulting  from  the  small  air-gap  there  would  be  the  additional 
advantage  of  decreasing  the  numl)er  of  in.spections  required 
per  year.  This  latter  feature  is  of  especial  importance  where 
the  motors  are  located  in  places  which  are  hard  to  reach,  such 
as  on  the  wall  or  on  the  roof  truss,  or  on  the  top  of  a  machine 
tool  frame  and  other  places  where  the  motor  is  out  of  sight  or 
difficult  to  reatrh  and  therefore  liable  to  be  forgotten  or  pur- 
]>0!iely  avoided,  .\nother  source  of  trouble  with  ring-oiled 
bearings  which  could  be  eliminated  bv  the  use  of  anti-friction 
l)earings,  is  that  very  often  men  who  have  charge  of  these 
motors,  due  to  the  lack  of  experience  or  perhaps  because  they 
cannot  get  the  ])r()per  oil,  sometimes  use  a  heavy  oil  which 
prevents  the  rings  from  turning. — Ruilway  Electrical  E'l^i- 
iiccr. 


HOLDING   DISTRIBUTING  VALVES 
MAKING  REPAIRS 

BY  E.  H.  WOLF 


IN 


The  device  shown  in  the  illustration  has  been  developed 
for  use  in  a  vise  to  act  as  a  support  for  distributing  valve-> 
when  they  are  being  re})aired.  The  ^s-in.  pin  rests  on  the 
top  of  the  vise  and  the  valve  is  bolted  on.     By  loosening  the 
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Arrangement    for     Holding     Distributing     Valvfi 

1-in.  nut  at  the  top,  the  valve  can  be  swung  around  so  as 
to  obtain  the  best  light  and  otherwi.se  facilitate  the  work  of 
the  machinist  on  the  valve  seats  and  the  packing  rings.  The 
device  can  be  made  of  scrap  material. 


Efficient   Enginehouse   Organization 

Prize  Article  in  Competition  Which  Closed  Feb- 
ruary 1  Takes  Up  Methods  for  Large  Terminals 

BY  E.  W.  SMITH 


The  term  organization  is  in  many  cases  a  misnomer  when 
api)lied  to  the  enginehouse.  Very  often  the  "enginehouse 
organization"  consists  of  an  individual  in  overalls  who  has 
to  be  a  veritable  jack-of-all  trades,  but  who  generally  "de- 
livers the  goods.''  For  that  matter,  regardless  of  how  large 
tiie  terminal  operations  may  be  or  how  well  arranged  is  the 
force,  the  foreman  still  remains  the  chief  factor  to  be  consid- 
ered. A  poor  foreman  will  soon  disorganize  the  best  organiza- 
tion, while  a  good  foreman  will  usually  make  improvements. 
In  considering  the  organization  of  an  enginehouse  a  dis- 
tinction must  be  made  between  an  organization  for  a  small 
plant,  handling  under  60  engines  in  24  hours,  and  a  plant 
handling  over  60  engines  in  24  hours.  For  the  .^mailer 
enginehouse  a  good  foreman  with  a  crew  despatcher,  a  clerk, 
an  assistant  foreman  at  night,  and  one  or  two  gang  leaders, 
can  handle  the  situation  very  well.  For  a  plant  handling 
over  60  engines  it  is  necessary  to  make  use  of  a  well  detined 
organization.  The  same  organization  will  apply  for  an 
enginehouse  handling,  say  60  engines,  as  is  necessary  for  an 
enginehouse  handling  .SOO  engines,  the  only  difference  being 
tl.at  for  a  small  enginehouse  only  a  skeleton  organization 
is  needed,  to  which  must  l)e  added  additional  gangs  or  men 
as  made  necessary  l)y  the  increa.'^ed  number  of  engines 
handled. 

The  efficient  organization  must  l)e  built  up  with  the  idea 
that  the  oj)eration  of  an  enginehouse  should  lje  similar  to  a 
machine,  taking  in  engines  from  the  road  at  one  end  and 
turning  them  out  ready  for  the  road  at  the  other  end.  Poor 
gears  must  necessarily  result  in  a  slowing  of  the  output  and 
so  long  as  the  inbound  engines  continue  coming,  a  congestion 
will  result,  the  effects  of  which  are  far  reaching.  The  vital 
thing  to  be  considered  is  the  reducing  of  the  locomotive  hours 
required  in  the  enginehouse,  which  from  the  standpoint  of 
the  railroad  represent  money  not  earning  intere.^^t  and,  in 
fact,  actual  losses  in  addition. 

The  measure  of  efficiency  can  easily  be  detected  In-  the 
lapse  of  time  from  the  arrival  of  locomt)tives  at  the  inspec- 
tion pits  to  the  time  that  they  are  availai)le,  which  should  not 
exceed  an  average  of  four  hours;  and  durjng  intervals  of 
power  shortage  at  enginehouses  handling  a  large  number  of 
engines,  the  average  time  should  be  reduced  even  below  this 
figure.  As  a  matter  of  fact,  with  the  organization  explained 
later  the  time  has  been  reduced  to  1  hr.  40  min.  per  engine 
handled. 

Xot  onl\-  should  the  time  from  "arrival  to  ready"  be  closely- 
followed,  but  the  time  from  "ready  to  order""  .^^hould  be  looked 
after  and,  if  it  is  found  that  this  time  approximates  more 
than  two  hours,  arrangements  should  be  made  to  either  store 
engines  or  send  them  to  the  other  end  of  the  division.  This 
of  course  applies  to  pooled  power.  During  weather  above 
freezing  it  has  been  found  feasil)le  to  store  engines  at  the 
enginehouse  during  a  temjiorary  power  surplus  by  merely 
drawing  the  fire  and  draining  the  boiler.  Locomotives  so 
stored  can  be  returned  to  service  within  three  hours. 

In  discussing  an  enginehouse  organization  it  is  not  be- 
lieved necessary  to  show  any  plan  or  lay-out  of  tracks,  for  it 
is  seldom  that  an  ideal  lay-out  can  be  applied  to  the  ground 
upon  which  the  terminal  facilities  are  to  be  constructed.  The 
organization  can  always  be  fitted  to  the  facilities,  but  the 
facilities  cannot  so  easily  be  fitted  to  the  organization. 

In  building  a  terminal,  care  should  be  taken  to  see  that 
there  is  suflicient  locomotive  storage  room  l^etween  the  inspec- 
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ticn  pits  and  the  entering  switch  from  the  yards  and  that 
sufficient  storage  is  allowed  between  the  inspection  pits  and 
the  ashpits,  also  between  the  ashpits  and  the  enginehouse 
proper.  Further,  the  storage  sidings  should  have  sufficient 
capacity  for  the  holding  of  engines  that  require  only  light  re- 
[Kiirs,  such  as  can  be  handled  on  tracks  not  located  over  pits, 
with  possibly  the  exception  of  sponging  or  adju.'^ting  wedges. 
.\  sponging  pit  .should  be  j)rovided  on  the  storage  siding,  if 
|.>ossible  at  the  end  of  one  of  the  storage  tracks.  A  track 
should  be  provided  adjacent  to  the  ashpits  u])on  which  can  !)e 
placed  locomotives  that  have  had  the  fire  drawn  for  staylx)k 
testing,  repairs  to  grates,  blowing  and  calking  flues,  and  other 
defects  which,  while  they  require  the  drawing  of  the  fire,  can 
readily  be  attended  to  without  making  it  necessary  to  place  the 
l(Komotive  in  the  enginehouse.  A  blower  line  should  be  laid 
along  this  track  to  facilitate  the  firing  uj). 

If  the  enginehouse  is  not  an  integral  part  of  a  back  shop,  a 
machine  and  ldack.smith  shop  should  l)e  provided.  A  small 
tiange  fire  and  facilities  for  safe-ending  tubes  will  also  save 
time  and  money.  The  advisal)ility  of  providing  such  facili- 
ties may  be  questioned  by  some  authorities,  but  with  them 
and  one  or  more  electricallx  oi^erated  drop  tables  heavy  re- 
pairs can  be  (juickly  and  economically  handled. 

An  enginehouse  should  be  oj:)erated  to  kee})  engines  in 
service,  consecjuently,  if  an  engine  can,  within  say  four  days, 
!>c  given  a  light  class  repair  at  the  enginehouse,  economy  will 
result.  It  is  not  difficult  to  see  that  a  saving  can  be  made 
by  handling  the  work  in  the  enginehouse,  rather  than  move 
the  engine  to  the  back  sho]),  and  have  it  await  its  turn  for 
the  erecting  shop,  even  without  considering  the  many  small 
repairs  which  would  be  made  when  not  reall\-  needeti. 

The  organization  outlined  in  the  chart,  and  commented 
u[)on  later,  obtains  at  two  enginehouses,  the  one  handling  on 
an  average  of  300  road  and  yard  freight  engines  dail>-,  lo 
c;,ted  .some  distance  from  a  back  shop;  the  other  an  average 
of  140  passenger  engines  j)er  day  and  in  itself  a  part  of  a 
back  shop.  The  organizations  are  almost  exactly  the  same, 
other  than  the  addition  of  repair  gangs  and  additional  miscel- 
laneous forces  and  the  operation  of  a  small  machine,  l>lack- 
smith,  and  tube  shop  at  the  larger  terminal. 

'Fhe  day  foreman  has  charge  of  the  entire  oi)eration,  the 
night  foreman  j^erforms  the  same  duties,  rejxjrting  to  the  dav 
foreman.  The  first  assistant  foreman,  in  both  the  da}-  and 
night  organization,  looks  after  the  general  operation,  with 
special  regard  to  the  movement  of  engines  through  the  ter- 
minal. As  shown  by  the  chart,  his  direct  supervision  is  over 
the  class  of  em})loyees  having  to  do  with  the  work  of  general 
preparation  of  the  locomotives. 

The  second  assi.stant  foremen,  both  day  and  night,  are  in 
cliarge  of  rejxairs  as  carried  on  in  the  enginehouse  proper. 
The  foremen,  day  and  night,  exercise  general  su])er\'ision 
over  the  plant. 

Starting  with  the  inspection  pits,  which  the  writer  feels  is 
the  most  important  feature,  if  one  is  more  imj)ortant  than  an- 
other, we  will  follow  the  progress  of  the  locomotive  through 
the  terminal. 

INSPECTION  PITS 

The  gang  leader  in  charge  of  the  inspection  pits  should  be 
a  man  thoroughly-  capable  of  deciding  just  what  defects  re- 
I)orted  by  the  enginemen  should  l)e  repaired  and  just  what 
light  repairs,  such  as  tightening  nuts,  renewing  brake  shoes, 
etc.,  should  be  handled  at  the  inspection  pits  without  caus- 
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ing  a  congestion  between  the  inspection  pits  arid  the  yard 
switch. 

The  inspectors  should  be  arranged  in  gangs,  a  gang  to  each 
pit,  a  machinery  inspector  on  each  side  of  the  engine,  one 
inspector  under  the  engine  and  tender,  an  inspector  to  cover 
each  side  of  the  tender,  a  cab  inspector,  and  one  outside  air- 
brake inspector.  These  inspectors  should  be  instructed  to 
report  all  defects  which  should,  in  their  opinion,  be  repaired, 
with  the  exception  of  such  light  work  as  they  can  handle 
themselves.  After  the  inspection,  the  gang  leader  should  im- 
mediately go  over  the  forms  received  from  the  inspectors  and 
enginemen  and  report  to  the  work  distributors  in  the  engine- 
house  foreman's  office  the  condition  of  thj  locomotive  so  that 


ASHPITS 

The  ashpits  should  be  in  charge  of  a  gang  leader  who  will 
see  that  the  engines  are  moved  promptly  from  the  inspection 
pit  and  that  fires  are  promptly  cleaned  or  drawn  as  the  code 
marks  indicate,  the  ashpits  emptied  at  the  proper  times,  and 
that  no  congestion  or  slowing  up  of  the  locomotive  movement 
occurs  around  the  ashpit.  It  has  been  found  that  the  max  - 
mum  results  are  obtained  by  having  a  hostler  clean  the  fire  , 
take  water,  sand,  etc.,  and  move  the  engine  i&irect  to  ii, 
destination,  either  storage  siding  or  house.  A  stationary  gans;; 
in  charge  of  a  leader  drops  the  ashpans,  cleans  the  front  end 
and  ashpits  and  surroundings. 

A  gang  leader  or  head  hostler  should  be  in  charge  of  the 
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Lead  Clerk 


Timekeepers. 
Record  Clerks. 
No  fvry  Public . 


Engine  Despafcher 
Jerminal  Record  Oerk. 
Callers  ■ 


Storekeeper 
Day  Force. 
Nighf  Force. 


Gang  Leader 
Machirte  Shop. 
Tool  Room 
Machine  Hands. 
Plumbers. 


Gang  Leader 

Slec  ^ricians 
Po^er  Plan^ 
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Oang  Leader 

I       Blocksmifhs. 
Coppersmiths. 


Lead  Janifor 

Bunk  Room, 
yfash  Room. 
Offices. 


Gang  Leader. 

Mic'l'  Laborers. 
£jifra  Men  for 
Vacancies. 


Foreman 


Aisisfan  f  Foreman 


Gang  Leader. 

Inspecfion  Pifs. 
Pif-  Inspectors, 
lamp  Fillers. 


Gang  Leader. 
/Ish  Pifs. 
4sh  Pif  men. 
Front  End. 
Cleaners. 


Gang  Leader 
Ash  Pif  Hostlers. 


Gang  Leader 
Coal  Wharf. 
Sand  ffouse . 


Gang  Leader. 
Cast  Bound  Storage. 
Hostlers 

Engine  iVafchers. 
Lubricatoi — Grease 
Cup  Fillers. 
Tool  Inspecfors. 


Gang  LeaderX 
IVes  f  Bound  Storage . 
Hostlers. 
Engine  Wafchers. 
Lubricator  -  Grease 
Cup  Fillers. 
Tool  Inspecfors. 


Oang  Leader. 

Fas  t  Bound  Storage. 

Machinists. 

Air  Brakemen . 


Gang  Leader. 

West  Bound Sforacfe. 
Machinis  fs. 
Air  Brakem  en. 


Assisl^anf  Foreman 


Y^rk  Dishibufors. 
Fast  Bound  Ponrer 
West  Bound  Porrer. 
Work  Report  Clerks. 


Gang  Leader. 
Engine  fkiuse  Maeh- 
inisfs.   Helpers. 
12  to  IS  Men  Per  Gang. 
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Gang  Leader. 

Air  Brakemen 


Gang  Leader. 
Tender  ffepairmen. 

Carpenfers. 


Gang  Leader. 

Boiler  Makers. 
Flue  Hands. 
Ashpan  Men. 
Boiler  Inspecfors. 
Sfaybolf  Inspecfors. 
Front  End  Inspecfors. 
Ashpan  Inspectors. 


Gang  Leader. 
Boiler  Washers. 
Flue  Cleaner-Arch BrickMihj 


Gang  Leader. 

Engine  Wipers. 
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Gang  Leader. 

Spongers. 
Sf>oe  and  Wtdge  Ins, 


fpec  Art's 
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House  HosHers. 

Engine  Watchers. 
Fire  Builders. 


Foreman  -  Nigh^ 


Engine  Despa^hers. 
Time  Keeper. 
Notary  Public. 
Sforenouse  Force. 
Machine  Sftop  Force. 
Potver  P/anf  Force. 
Blacksmiths. 
Coppersmiths. 
Janitors. 


Assisfan^  Foreman. 
In  Charge  of  Outside 
Operations. 


Same  Organization 
as  shotrn  for 
daylight  force 


Assisfanf  Foreman. 

In  Charge  of 
Engine  Mouse 


Same  Organization 
as  shotrn  for 
daylight  force 


Organization   Chart  for  a    Large   Enginehouse 


the  engine  despatcher  can  determine  about  what  time  the  loco- 
motive can  be  supplied  for  a  train.  The  written  report  should 
then  be  transmitted  to  the  foreman's  office,  preferably  by 
means  of  an  air  tube.  The  fire  door  or  the  backhead  of  the 
engine  should  be  chalked  with  a  code  number  to  show 
whether  the  fire  is  to  be  drawn  or  cleaned,  and  whether  the 
locomotive  is  to  go  to  the  enginehouse  for  heavy  repairs,  to  the 
siding  for  light  repairs,  or  to  the  fire-up  track  adjacent  to  the 
ashpit  with  the  fire  drawn  or  cleaned.  An  important  ad- 
junct of  the  inspection  pits  is  a  sufficient  supply  of  the  most 
frequently  used  light  material  which  can  be  applied  by  the 
inspectors.  This  material  can  be  charged  out  and  the  value 
prorated  on  the  basis  of  locomotives  handled. 


handling  of  locomotives  on  the  storage  siding  and  he  should 
keep  in  close  touch  with  the  engine  despatcher,  see  that  en- 
gines are  promptly  placed  from  the  ashpits  and  that  they  are 
arranged  in  the  proper  order  for  leaving.  He  should  also 
see  that  the  crews  report  promptly  and  that  the  power  is 
despatched  in  accordance  with  the  leaving  time  as  furnished 
by  the  engine  despatcher. 

On  the  storage  siding  there  should  be  a  gang  leader  of 
machinists  who  will  have  charge  of  making  repairs  deemed 
necessary  on  locomotives  despatched  direct  from  the  ashpits 
to  the  storage  siding.  He  must  be  in  a  position  to  repair  the 
emergency  defects  so  often  reported  by  enginemen  just  at 
leaving  time.     The  inspectors'  reports  for  locomotives  sent  to 
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the  siding  direet  should  be  sent  from  the  office  through  an 
air  tube  to  the  gang  leader  on  the  siding.  A  sponging  pit 
should  be  provided  on  the  siding,  with  spongers,  in  order  to 
quickly  handle  this  class  of  work. 

There  should  be  a  gang  leader  in  charge  of  the  coal  wharf 
and  sand  house,  although  at  smaller  terminals  this  work  can 
u.-ually  be  looked  after  by  the  leader  on  the  ashpits. 

OPERATION  OF  THE  ENGINEHOUSE  PROPER 

OLt^  two  assistant  foremen,  one  should  have  charge  of 
thi^  lip^rs  to  locomotives  and  the  operation  of  the  engine- 
house  proper.  In  the  organization  shown  above  there  are 
two  work  distributors,  one  for  the  Eastern  division  power  and 
one  for  the  Western  division  power,  whose  duties  consist  of 
turning  over  to  the  various  gang  leaders  the  reported  defects 


forms  should  then  be  taken  l)y  the  work  distributor  to  the 
respective  gang  leaders  in  charge  of  the  repairs.  In  piece 
work  shops,  and  if  desired  in  day  work  shops,  the  work  can 
of  course  be  copied  by  clerks  on  work  cards  or  other  stand- 
ard forms  and  the  cards  delivered  to  the  gang  leaders  in 
lieu  of  the  work  report,  which  it  may  Ije  desired  to  keep  in 
the  office. 

It  has  been  found  that  the  l^est  way  to  organize  the  repair 
gangs  is  to  make  use  of  a  machinist  pool  leader,  this  man 
having  with  him  an  experienced  helj^er  and  a  less  ex|)eri- 
enced  man  who  is  being  developed  into  a  machinist  lielper. 
The  inexperienced  man  can  be  used  for  securing  material  and 
to  assist  in  the  handling  of  heavy  parts.  This  pool  arrange- T 
ment  divides  the  gang  leader's  force  of  12  or  15  men  into  4 
or  5  sections,  each  section  having  a  responsible  leader  who  is 
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to  be  repaired,  follow  the  progress  of  the  repairs,  and  report 
to  the  engine  despatcher  the  time  that  locomotives  can  be 
ordered  for  trains. 

In  order  to  keep  in  close  touch  at  all  times  with  the  pro- 
gress being  made  on  repairs,  a  blackboard,  arranged  as 
shown  in  the  engraving,  should  be  provided  in  the  engine- 
house.  The  hostler  bringing  in  an  engine  should  enter  the 
number  and  the  time  the  engine  arrived  in  the  house,  stating 
also  whether  the  fire  has  been  dumped  or  left  in  the  firebox. 
This  information  should  be  placed  in  the  line  corresponding 
to  the  track  number  upon  which  the  locomotive  has  been 
jilaced.  The  work  distributor  will  place  a  symbol  in  the 
work  columns  indicating  what  gang  leaders  have  been  given 
work  on  the  engine,  and  will  also  show  the  time  ordered. 
^^"hen  work  has  been  completed  the  gang  leader  will  erase  the 
>\mbol  X  used  to  show  that  he  was  given  work  and  mark 


held  strictly  responsible  for  the  repairs  made  by  his  po«)l. 
As  the  work  is  completed  the  original  work  cards  or  fonns 
should  be  sent  back  to  the  gang  leader  and  finally  to  the 
foreman's  office  for  record  and  file. 

In  complying  with  the  law  effective  January  1,  1916,  it  is 
felt  that  the  gang  leader  actually  "passing  up"  work  should 
make  proper  notation  on  the  original  form  and  that  these 
''passed  up"  items  should  be  copied  on  a  separate  form  and 
filed  until  the  engine  is  held  for  boiler  wash  attention  or 
heav\-  repairs.  If  it  is  not  desired  to  make  separate  forms, 
the  original  forms  should  be  consulted  at  times  of  heav}-  re- 
pairs. This  of  course  necessitates  filing  these  forms  in  a 
proper  filing  case  by  engine  numl^er. 

The  Interstate  Commerce  Commission  requirements  as  to 
monthly  and  annual  certification  also  make  necessary  a  staff 
of  boiler  and  machinery  inspectors.     The.se  inspectors  should 
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O.  K.  The  work  distributor  will  mark  O.  K.  for  the  fire, 
iind  O.  K.  to  move  out,  and  the  outbound  hostler  will  show 
the  time  that  he  departs  with  the  engine. 

The  reports  received  in  the  foreman's  office  from  the  in- 
spection pit  should  be  of  some  convenient  form  complying 
^vith  the  Interstate  Commerce  Commission  requirements.  The 
work  for  the  various  gangs  should  l^e  reported  by  the  pit  in- 
i^I)ectors  on  separate  blanks  so  that  the  boiler  work  will  ap- 
JJear  on  one  form,  the  machinist  work  on  another,  etc.    These 


be  assigned  specially  to  this  work  and  the  making  out  of  the 
forms  siiould  be  looked  after  by  a  clerk  who,  when  possible, 
should  i>e  a  notary.  .      .:. 

EXGINE  DESPATCHING. 

The  despatching  of  locomotives,  assigning  and  calling  of 
crews,  and  the  checking  of  time  tables,  is  in  itself  a  very  im- 
portant part  of  the  work  and  the  engine  despatcher  should  be 
a  man  of  abilitv.     This  man  should  receive  from  the  trans- 
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portation  department  the  various  requests  for  power,  keep  in 
touch  with  the  power  situation  through  the  work  distributors, 
see  that  the  crew  boards  are  properly  kept  up,  that  the  crews 
are  properly  called,  and  when  reporting  see  that  they  are 
given  the  proper  time  tables.  He  should  also  see  that  their 
time  tables  with  general  orders  and  stickers  are  in  the  proper 
condition.  This  man  or  his  clerk  should  l>e  required  to  keep 
a  terminal  sheet  accounting  for  the  entire  period  that  the 
locomotives  are  at  the  terminal.  This  sheet  should  also  show 
a  record  of  the  crews  bringing  in  the  engine  and  despatched 
with  the  engine.  A  suggested  form  is  shown  in  one  of  the 
engravings;  the  columns  "Arrival  at  terminal"  and  "Time 
leaving  terminal  with  train"  refer  to  the  time  the  locomotive 
enters  or  leaves  the  switch  from  the  road  tracks  to  the  main 
}  ard.  The  use  of  these  columns  would  of  course  be  optional, 
but  they  account  for  the  time  lost  in  the  yard.  This  infor- 
mation, of  course,  must  be  telephoned  to  the  enginehouse,  if 
these  columns  are  used.  A  glance  at  this  sheet  shows  very 
quickly  just  how  efficiently  the  terminal  is  being  operated. 

The  storekeeper  and  his  force  form  a  department  which 
can  either  make  or  break  a  terminal.  How  many  times  is  an 
engine  held  for  days  awaiting  some  j)art,  for  example,  a 
spring,  which  when  received  can  be  put  in  place  within  an 
hour  and  the  engine  made  ready  for  service?  The  store- 
keeper should  1)6  preferably  a  mechanic  and  must  be  thor- 
oughly familiar  with  his  material  and  its  u.se. 

DISCII'LINE 

In  order  to  keep  detentions  arising  from  locomotive  failures 
at  a  minimum  and  secure  proper  repairs,  too  much  stress 
cannot  l)e  laid  upon  the  proper  disciplining  of  men.  It 
should  l)e  remembered  that  inspectors  are  selected  for  their 
ability  and  that  their  value  depends  absolutely  upon  their 
judgment.  Anyone  is  liable  to  err  at  times,  but  it  is  not  best 
to  impose  discipline  on  inspectors,  for  they  can  always  retali- 
ate by  "playing  safe"  and  reporting  numerous  defects  which 
in  reality  should  not  be  reported,  resulting  in  a  great  deal  of 
work  being  "passed  up"  as  unnecessary,  with  a  certain 
amount  very  likely  to  be  passed  up  that  is  necessary,  once  the 
habit  is  formed.  On  the  other  hand,  if  all  items  are  re- 
paired money  and  time  will  be  wasted.  If  it  is  found  that 
an  inspector  is  continually  failing,  neglectful,  or  using  faulty 
judgment,  he  should  be  removed  rather  than  be  continuously 
a  subject  for  discipline.  Insofar  as  the  question  of  discipline 
/  generally  is  concerned,  great  care  should  lie  exercised  by  the 
foreman  before  imposing  a  penalty,  for  at  best  the  engine- 
house  is  no  heaven  to  the  man  who  must  face  its  conditions 
day  or  night  year  after  year. 

The  cjuestion  of  relief  da\s  has  l)een  found  to  have  con- 
siderable influence  on  the  amount  of  discipline  imposed. 
When  possible,  a  scheme  should  be  in  effect  whereby  each 
man  will  have  at  least  one  day  off  })cr  week  if  he  so  desires. 
This  does  not  necessarily  mean  that  the  man  will  be  off  on 
Sunday.  In  order  to  allow  the  force  a  regular  relief  day,  it 
is  of  course  necessary  to  provide  a  large  number  of  extra 
men,  this  extra  force  being  assigned  for  convenience  to  the 
gang  leader  of  la]>orers.  ^^'hen  a  regular  system  of  relief 
is  applied  there  is  a  notable  drop  in  the  numljer  of  men 
absent  due  to  sickness  or  with  minor  excuses. 

Considering  the  elimination  of  detentions,  a  system  should 
be  followed  whereby  every  passenger  locomotive  detention 
and,  if  possible,  every  freight  detention  is  thoroughly  investi- 
gated and  brought  to  a  conclusion,  the  information  being 
furnished  the  master  mechanic  in  charge  and  the  engine- 
house  foreman  who  despatched  the  engine.  Locomotive  fail- 
ures usually  occur  in  epidemics  due  to  some  part  being 
neglected.  To  eliminate  the  detentions  the  cause  must  l^e 
located  and  a  remedy  applied.  Every  failure  has  a  cause; 
some  of  the  causes  may  not  l)e  very  evident,  but  they  exist, 
and  careful  analysis  will  usually  show  them;  the  remedy  is 
usually  .'ielf  evident. 

The  writer  has  endeavored  to  confine  himself  to  the  funda- 


mentals, for  a  book  could  be  written  if  all  the  various  detail, 
were  to  be  discussed.  In  conclusion  it  might  be  said  that  the 
statements  in  the  article  are  not  theoretical  as  the  operation^ 
uj^on  which  they  are  based  are  in  every-day  use  in  two  largi 
enginehouses  whose  cost  per  engine  handled  and  detentions 
per  engine-mile  are  very  conservative. 


VISE  CHUCK  FOR  FILING  PISTON  RINGS 

By  R.  J.  HICKMAN 

The  device  shown  in  the  drawing  has  proved  very  con- 
venient for  use  when  filing  packing  rings  to  fit  the  grooves 
in  the  piston  head.  It  consists  of  a  wood  table  2  ft.  5  in 
s(juare,  to  which  are  fitted  four  circular  chuck  jaws.  The 
jaws  are  adjustable  to  accommodate  rings  from  16  in.  to  26 '/^ 
in.  inside  diameter,  three  of  the  jaws  being  permanently 
adjusted  for  each  size  of  ring  and  the  fourth  provided  with 
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Piston    Ring   Chuck  for   Use  in   the    Bench   Vise 

an  adjusting  screw,  by  means  of  which  the  ring  is  clamped 
in  place. 

To  the  under  side  of  the  table  is  bolted  a  wooden  block  554 
in.  deep,  4  in.  wide  and  8  in.  long.  This  block  is  of  hard 
wood  and  is  gripped  in  the  l)ench  vise.  With  the  ring  in 
place  and  the  chuck  clamped  in  the  vise,  the  edge  of  the  ring 
is  exposed  for  filing  throughout  its  circumference. 


A  BROAD  CONCEPTION  OF  APPRENTICE- 
SHIP* 

By  V.  T.  KROPIDI.gWSKI 
ChicaiSn  &  Northwestern  Shops,  Winona,  Minn. 

A  mature  man  should  be  put  at  tiie  head  of  the  ai)prentice 
department,  one  who  is  extremely  lit)eral-minded,  merciful 
and  free  from  inclinations  toward  favoritism. 

As  to  selecting  new  prospects  and  those  for  promotion,  I 
do  not  believe  in  the  highly-scientific  doctrines  of  the  psychol- 
ogists, physiologists  and  craniologists;  common-sense  phi- 
losophy and  good  discretion  are  essential.  A  l)oy  may  have 
every  sign  of  incorrigibility  and  the  earmarks  of  a  truant,  yet 
if  taken  into  confidence  and  intimate  counsel,  he  may  make 
the  l)est  man. 

As  to  providing  education,  a  good  plan  would  be  a  com- 
bined system  of  understudies  and  correspondence  courses. 
Everv  officer,  clerk  and  trade  should  have  understudies.    The 
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heal  of  the  bureau  should  see  that  all  have  understudies. 
The  bureau  should  provide  the  curriculum  for  the  correspon- 
dent e  courses  and  the  understudy's  immediate  superior  should 
act  ihe  teacher.  For  shop  apprentices  and  other  vocations, 
shoj)  instructors  may  act  as  teachers.  Additional  instructions 
in  >!iops  should  be  carried  on  regularly  each  week  along  the 
line  of  studying  materials  and  demonstrations  in  tools  and 
miuliinery,  etc. 

Reports  from  immediate  superiors  should  be  required  and 
followed  up  by  representatives  of  the  bureau  to  ascertain  if 
true.  Some  idea  of  the  progress  students  are  making  can  be 
had  from  the  correspondence  courses,  but  natural  character- 
istics can  be  learned  only  through  personal  intercourse,  for 
which  the  bureau's  representatives  must  make  periodical 
searches.  Individuals  of  exceptional  ability  should  be  picked 
and  given  special  training.  They  should  then  be  put  through 
ever}"  phase  of  railroading  until  they  reach  their  highest  goal. 

A  system  of  apprenticeship  ought  to  embrace  all  branches 
of  railroading.  Night  study  ought  not  be  encouraged  as  a 
permanent  thing.  Railroads  will  benefit  more  through  con- 
served vitality  and  good-will  if  instructions  and  studying  can 
Ijc  done  within  the  working  day — ambitious  individuals  will 
resort  to  night  work  upon  their  own  initiative. 


PUMP  FOR  TESTING  BOILERS 

The  portable  pumj),  shown  in  the  accompanying  illustra- 
tion, is  used  at  the  Danv.lle  roundhouse  of  the  Chicago  & 
Eastern  Illinois  for  washing  out  locomotive  boilers.  It  con- 
sists of  an  old  New  \  ork  air  compressor,  which  is  operated 
by  air  from  the  shop  lines.  Air  is  admitted  to  the  steam  end 
and  water  to  the  air  end  of  the  pump,  as  indicated  in  the 
illustration,  tlie  air  cylinder  being  busjied  to  whatever 
diameter  is  desired  to  give  the  required  jjressure.     The  air 


Boiler-Testing    Pump 

i  nd  water  connections  are  clearl\-  shown  in  the  illustration, 
four  check  valves  being  provided  to  govern  the  proper  distri- 
bution of  the  water  between  the  ends  of  the  cylinder.  The 
fJUtfit  is  mounted  on  a  small  four-wheeled  truck  for  trans- 
I'ortation  to  any  part  of  the  roundhouse. 


Viscosity  of  Lubricants. — Viscosity  tests,  so  called,  do 
not  necessarily  prove  anything  of  the  lul)ricating  quality  of 
-n  oil,  since  rosin  or  other  viscous  oils  may  constitute  a  large 
iToportion  of  the  whole  and  }et  have  no  lubricating  value. — 
/^o'iver. 


RULES    FOR    THE    SAFE    HANDLING     OF 
PAINTS    AND    OILS 

BY  J.  W.  GIBBONS 
General  Foreman,  Locomotive  Painters,  Atchison,  Topeka  &  Santa  Fe..  Topeka. 

Kans. 

The  danger  involved  in  the  handling  of  paints  and  oils 
can  generally  Jje  attributed  to  ignorance  of  their  nature.  It 
is  of  importance  that  everyone  having  to  do  with  materials  of 
this  kind  should  know  how  to  handle  them  without  risk  of 
accident  or  injury  to  health.  How  to  handle  them  will  l)e 
best  understood  from  a  general  knowledge  of  the  character- 
istics of  the  different  kinds  of  oils  used  in  paints  and  var- 
nishes. These  oils  belong  to  two  general  classes — volatile 
oils  and  vegetable  oils.  The  various  kinds  of  paints  and  var- 
nishes contain  oils  of  either  one  or  both  of  these  classes, 
which  differ  considerably  from  each  other  in  their  charac- 
teristics. 

VOLATILE  OILS 

\'olatile  oils  are  distillates  from  crude  jjetroleum,  coal  tar, 
asphalt,  grain,  pine  gum  and  wood  products.  The  common- 
ly used  oils  of  this  class  are  naphtha,  gasoline,  benzine,  l^en- 
zole,  turpentine  and  alcohol.  Coal  oil,  headlight  oil  and  fuel 
oil  are  also  of  a  more  or  less  volatile  nature  and  properly 
belong  to  this  class. 

There  is  no  danger  of  spontaneous  combustion  from  vola- 
tile oils,  unless  they  are  mi.xed  with  coal  dust  or  other  ma- 
terial which  will  generate  heat.  All  volatile  oils  are,  how- 
ever, explosive,  the  danger  from  this  Source  depending  upon 
the  degree  of  volatility.  Care  should  be  taken  never  to  ex- 
pose them  to  an  open  flame  or  a  live  spark,  and  in  filling 
containers  space  should  always  l)e  allowed  for  expansion 
and  to  make  the  proper  allowance  for  this  a  knowledge  of  the 
highest  temperature  to  which  the  oil  will  l)e  subjected  is 
necessary.  These  oils  constantly  throw  off  gas  and  in  storing 
or  transporting  them  the  containers  should  l)e  aljsolutely  air 
tight.  As  a  further  precaution  on  large  tanks  a  safety  valve 
should  be  provided  to  release  the  accumulated  gas  should 
abnormal  conditions  of  temperature  arise.  Should  a  leak 
occur  in  a  contai  er  of  volatile  oil,  repairs  should  never  be 
attempted  until  the  contents  have  been  removed  and  the 
fumes  thoroughl}-  removed  from  the  interior  by  filling  the 
container  with  water  or  running  air  through  it.  Many  men 
have  l)een  killed  or  injured  in  attempting  to  repair  sup- 
posedly em})ty  oil  tanks  or  cans. 

In  using  volatile  oils  for  cleaning  purposes,  or  varnish 
removers  containing  such  materials,  a  bucket  with  a  hinged 
lid  should  be  used.  A  portable  danger  sign  .should  also  l)e 
placed  where  it  may  he  seen  In-  all  who  ma\-  come  near.  The 
containers  should  also  l)e  ])ainted  a  distinctive  color,  red 
being  preferred. 

When  a  ves.sel  containing  volatile  oils  l)ecomes  ignited, 
no  one  should  ever  attemi)t  to  carry  it  from  the  building. 
More  injuries  occur  and  more  large  conflagrations  are  caused 
in  this  manner  than  by  the  exjilosion  of  the  oil.  In  attempt- 
ing to  carry  the  container  it  is  often  upset,  causing  what 
would  otherwise  have  been  a  small  fire  to  spread  rapidlv  to 
large  proportions.  All  danger  of  exjjlosion  is  past  after  the 
first  flash,  which  is  due  to  the  ignition  of  the  accumulated  gas. 
\Mien  this  gas  is  consumed  the  oil  will  Imrn  evenly  and  if 
the  flame  does  not  endanger  the  surrounding  propertv,  the  fire 
will  often  burn  itself  out  with  no  other  damage  than  the  loss 
of  the  oil  and  possibly  the  container.  If  the  container  is 
equipped  with  a  lid  the  fire  may  l)e  readily  extinguished  by 
closing  the  lid,  which  smothers  out  the  blaze.  Fire  extin- 
guishers are  also  very  effective  in  jiutting  out  oil  fires.  Water 
should  never  l>e  used  unless  it  can  l^e  thrown  with  sufficient 
force  to  completely  smother  the  blaze.  Otherwise,  it  will 
only  result  in  spreading  the  fire.  Sand  may  often  1)6  used 
effectively  in  controlling  a  fire  of  this  kind. 

One  of  the  most  dangerous  methods  of  using  volatile  oils 
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is  in  the  hand  torch  commonly  employed  by  painters,  tinners 
and  electricians.  Great  care  should  be  e.xercised  to  see  that 
torches  of  this  kind  are  in  go<Kl  condition  and  properly  filled 
and  that  too  much  air  is  not  pumped  into  the  torcii.  Years 
ago  a  man  working  for  the  writer  was  burned  to  death  by 
^e  e.xplosion  of  one  of  these  torches  and  in  order  to  eliminate 
this  danger  the  paint  burning  eciuipment  shown  in  the  draw- 
ing was  developed.  The  distinctive  feature  of  this  outfit  is 
the  use  of  a  ^^■estinghousc  slide  valve  feed  valve  to  regulate 
the  pressure  on  the  oil  tank. 

But  the  danger  of  e.\])losion  and  fire  are  not  the  only  ones 
to  which  the  users  of  volatile  oils  are  exposed.  There  are 
others  whicli,  because  of  their  insidious  nature,  are  seldom 
guarded  again.st.  The  United  States  Bureau  of  Labor  has 
issued  Bulletin  Xo.  120  dealing  with  this  phase  of  the  sub- 
ject. •  This  bulletin  is  entitled  ''Hygiene  of  the  Painter's 
Trade"  and  from  it  the  information  which  follows  has  been 
taken : 

Turpentine  causes  headaches,  dizziness,  dry  throat,  bron- 
chitis and  irritation  of  the  urinary  system. 

The  fumes  of  gasoline,  naphtha  and  benzine  will  poison 
the  system.     If  this  poisoning  l^ecomes  chronic  it  results  in 
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ON  Tank  and   Pressure   Regulating  Apparatus  for  Burning  Off  Paint 

indigestion,  bronchitis,  loss  of  strength  and  even  in  impaired 
mentality. 

The  fumes  of  benzole,  a  large  percentage  of  which  is  u.sed 
in  paint  and  varnish  removers,  may  rapidh'  prove  fatal.  The 
symptoms  are  inflammation  and  ulceration  of  the  gums  and 
lips. 

The  fumes  of  amyl-acetate,  which  is  used  in  varnish  re- 
mover and  in  bronzing  and  guilding  fluids,  are  narcotic, 
causing  headaches,  nausea,  palpitation  of  tiie  heart  and  diffi- 
cult breathing. 

Wood  alcohol  is  sometimes  used  in  cutting  shellac  and  in 
paint  and  varnish  removers.  It  is  a  dangerous  poison,  rela- 
tive to  the  improper  use  of  which  the  Committee  on  the  Pre- 
vention of  Blindness  for  the  State  of  New  York  has  the 
following  to  say :  ".As  much  blindness  and  death  have  been 
caused  by  breathing  the  fumes  of  wood  alcohol  as  by  swallow- 
ing the  liquid." 

Men  using  varnish  and  paint  removers  should  be  fur- 
nished with  respirators  and  rubber  gloves.\ 

\ 


VEGEIWBLE    OILS 

Among  the  vegetable  oils  generally  used  in  mixing  jnd 
grinding  paint  arc  linseed,  cotton  seed,  soy  bean,  Ch  na 
wood,  sunflower  and  corn  oils.  These  oils  are  not  explos  ve 
except  at  very  high  temperature,  but  they  are  all  more  or  1  ss 
subject  to  spontaneous  combustion,  due  to  the  heat  genera  ed 
by  the  oxidation  of  the  oils.  This  danger  is  greatly  increa>ed 
when  litharge,  manganese  or  other  oxidizing  agencies  ;;re 
used  with  the  oil.  Linseed  oil,  the  quickest  drying  vegetal de 
oil,  is  more  dangerous  in  this  respect  than  the  others..  When 
used  in  cleaning  or  polishing,  the  rags  or  waste  with  which 
the  oil  is  applied  should  always  be  gathered  up  and  burntd. 

Most  paints  contain  either  vegetable  or  mineral  oil,  while 
some  contain  both.  Varnish  is  made  up  of  vegetable  oils 
and  gums  reduced  with  naphtha.  Paints  and  varnishes  are 
therefore  either  explosive  or  subject  to  spontaneous  combus- 
tion. It  is  evident  that  they  should  be  stored  in  a  clean  room 
as  fireproof  as  conditions  will  permit,  and  whether  in  storage 
or  in  transit  if  a  leakage  is  discovered,  prompt  steps  should 
l>e  taken  to  avoid  the  danger  of  fire  or  explosion.  It  is  not 
alone  through  leakage  that  dangers  may  arise,  but  frequently 
the  barrels  or  containers  which  have  been  set  aside  as  emptv. 
contain  enough  oil  to  start  a  fire  or  cause  an  explosion.  Care 
should  be  taken  to  see  that  all  residue  is  removed  before 
empty  barrels  are  stored  or  cans  are  sent  to  the  shop  for  re- 
pairs. 

The  danger  from  the  handling  of  lead  and  Paris  green 
pigments  are  not  great  with  the  modern  methods  of  painting 
niilway  equipment,  as  they  are  but  seldom  used.  In  sand- 
papering, however,  men  so  employed  either  should  be  pro- 
tected with  resi)irators  or  should  work  in  a  well-ventilated 
room. 

The  precautions  necessary  to  the  protection  of  health  and 
property  in  handling  paints  and  oils  may  be  summed  up  in 
the  following  list  of  "Don'ts": 

Don't  use  varnish  remover  or  volatile  oil  in  an  ill-ven- 
tilated room  unless  you  are  properly  protected  from  the 
fumes. 

Don't  use  them  anywhere  unless  you  have  a  danger  sign. 

Don't  smoke  or  carry  an  o{)en  light  in  a  room  where  they 
are  used  or  stored. 

Don't  keep  open  a  can  or  bucket  of  volatile  material  when 
not  in  use. 

Don't  use  wood  alcohol  for  any  purpose  when  a  substitute, 
such  as  denatured  alcohol,  can  lie  .secured. 

Don't  leave  waste  or  rags  containing  oil  or  grease  in  the 
shop  over  night. 

Don't  store  your  dinner  bucket  in  a  room  where  paints 
or  oils  are  stored. 

Don't  fail  to  wash  before  eating. 

Don't  eat  in  an  ill-ventilated  room  containing  paints  or 
oils. 


Special  Llhricants  for  Li<;ht  Machinery. — Special 
mixtures  of  oil  are  necessary  in  some  ca.ses,  but  for  light  ma- 
chinery using  only  small  quantities,  a  mixture  of  80  per  cent 
light  mineral  and  20  per  cent  sperm  is  good  and  should  not 
cost  more  than  .SOc.  per  gallon.  It  will  not,  however,  stand 
heavy  bearing  pressure  or  form  a  film  at  slow  speed.  Its  film 
thickne.«;s  on  metal  is  about  0.0002  in. — Power. 

Test  for  Lubricants. — A  sim])le  experiment  in  order  to 
find  out  if  a  lubricant  contains  corroding  substances  is  to 
cover  a  steel  surface  with  the  lubricant  and  exj)o.«;e  it  to  the 
sunlight  for  about  two  or  three  weeks.  If  the  lubricant  con 
tains  acid  the  steel  surface  will  show  etchings,  while  water 
will  oxidize  the  steel  and  the  surface  will  show  rust  pits. 
This  experiment  should  }>e  made  with  a  highly  polished  sur- 
face and  a  roughl}-  ground  surface  as  the  effect  of  the  acid 
shows  up  best  on  a  polished  surface,  while  the  rusting  car 
l>e  ob.served  better  on  a  rough  surface. — Graphite. 


Chesapeake  &  Ohio  Scrap  Reclamation 

Savings   Effected  at  the  Huntington,  W.  Va.,  Shops; 
Special    Buildings    and    Machinery    Are     Employed 

BY  H.  M.  BROWN 
Shop    Superintendent,    Chesapeake  &  Ohio,    Huntington,  W.  Va. 


During  the  past  three  or  four  years  no  one  item  has  re- 
ceived greater  care  or  attention  on  the  Chesapeake  &  Ohio 
tli;in  the  reclamation  of  scrap,  the  officers  realizing  that  a 
va-t  amount  of  slightly  worn  material  requiring  but  a  small 
c.\|»enditure  to  put  again  in  service,  finds  its  way  to  the  scrap 
The  saving  effected  bv  reclamation  has  caused  this 


hlllS. 


class  of  work  to  be  more  appreciated. 

Special  tools  and  equipment  have  been  installed,  some  of 


Equipment    for    Reclaiming     Nuts 

which  we  have  manufactured  ourselves,  designed  to  accom- 
l>li>h  as  economicall}-  as  possible  the  various  operations  nec- 
c>sury  to  put  the  materials  in  practically  new  condition. 
However,  the  cost  of  reclamation  is  not  carried  to  such  an  ex- 
irtme  that  it  would  have  been  best  to  consign  the  material 
ti)  the  .scrap  dealer  and  purchase  new  stock,  for  I  believe 


in  an  operation  of  this  kind  must  neces.sarily  l>e  felt  in  the 
results  that  are  obtained  as  a  whole. 

We  handle  at  our  Huntington  shops  practically  all  the 
scrap  from  the  entire  system.  As  these  shops  are  located  in 
the  center  of  the  system,  it  is  a  convenient  point  for  handling 
work  of  this  nature,  and  while  we  do  not  have  what  might 
be  termed  a  central  scrap  dock  operated  under  a  separate 
and  distinct  organization,  we  have,  on  the  other  hand,  l^een 
working  along  lines  which  it  is  l^elieved  are  best  suited  to 
our  conditions  and  will  result  in  the  greatest  economy.  Other 
shops  along  the  line  have  become  interested  and  instead  of 
the  railway  company  being  burdened  with  the  exjjense  of 
having  a  separate  organization,  we  find  interest  manifested 
at  each  terminal  in  seeing  that  nothing  is  wasted  that  could 
be  used  to  good  advantage.  In  this  wa>-  considerable  addi- 
tional expense  is  saved  on  the  reclamation  of  various  articles 
I'y  eliminating  the  labor  of  handling  at  the  terminals.  The 
freight  from  the  various  terminals  to  the  central  shop,  the 
unloading  and  handling  after  arrival  and  the  final  reship- 
ment  must  all  be  considered,  and  I  believe  these  items  are 
overlooked  in  a  great  mitny  instances  when  calculating  the 
final  cost. 

When  the  cars  of  scrap  arrive  at  Huntington,  they  are  un- 
loaded on  a  special  platform  into  wagons  where  the  scrap 
is  sorted  by  gangs  under  the  supervision  'of  a  foreman  who 
is  capable  of  passing  on  it.  All  the  larger  and  heavier  ma- 
terial is  handled  by  two  yard  cranes,  one  of  which  is  equij)i)ed 
with  a  magnet.  After  the  scrap  is  sorted,  that  whidi  is  to 
be  sold  is  loaded  directly  into  cars  which  are  consigned  to  the 
scrap  dealers,  thereby  saving  an  additional  handling  which 
would  be  involved  if  we  were  to  place  the  scrap  in  bins  and 
then  later  transfer  it  from  the  bins  to  the  scrap  cars. 

We  watch  the  various  items  reclaimed  to  see  that  we  are 


Rolling    Mill   at   the    Huntington    Shops 


'^it  in  a  great  many  instances  the  work  of  reclamation  can 

"  overdone. 
Ihe  buildings  that  are  termed   "scrap  shops"  are  made 

<»m  .scrap,  all  of  the  lumber  used  being  that  removed  from 

irs  undergoing  repairs  and  the  covering  being  old  car  roof- 
'V"-  The  buildings  are  kept  nicely  painted  and  a  fairly  suc- 
^'ssful  attempt  has  l>een  made  to  keep  them  and  their  sur- 
•  •undings  in  a  neat  and  orderlv  condition.     The  moral  effect 


not  overdoing  the  work  and  putting  back  into  service  material 
that  will  possibly  fail  and  cause  trouble,  in  which  case  the 
labor  of  application  would  be  lost.  To  guard  against  this 
the  articles  reclaimed  are  carefully  insj^ected. 


BOLTS  AND   XITS 


All  scrap  bolts  are  sent  to  the  blacksmith  shop  where  the 
ends  are  sheared  off  if  bad  and  the  bolts  rethreaded.     There 
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i-  ill  till'  luiiul  tonli  Ktiniiioiilx  iin|tl(i\(.(l  l>\  ]i;iiiUt.'rs.  liniRr> 
and  ilii  irii  iaiis.  Great  can-  -liduld  l>r  tNin  ImiI  Id  -it  tlial 
tordu-  ui  this  kijid  arc  in  i:<nn\  loiidiiinn  and  |in»|K'rly  filled 
and  that  t<w)  nun  li  air  i-  not  pumiK-d  intci  tlu'  tonli.  \\'ar> 
alio  a  man  working  lor  the  writer  was  liiirnid  to  diath  i>y 
the  e\|tlo>ion  of  one  oi  tlu-c  Ion  he>  and  in  order  to  elnninate 
thi>  ilanuer  llu'  paint  liurniiiL:  e(|iiii)iivnt  •«ho\\ii  in  the  draw- 
ing \va>  (hveloped.  I  lu'  di-tinetive  leature  ot"  thi^  outfit  is 
the  ii-e  of  a  \\'«-tini;hoii>i-  -litje  valve  feeil  valvi  to  regulate 
the  |>re->ure  on  the  oil  tank.  "  '.'  !• 

liut  the  danuiT  of  e\|>lo>ion  aiitl  fire  are  not  the  oiib  ones 
t«»  whieh  tlu-  iiM-r-  of  volatile  oil-  are  e\|>o>etl.  llure  are 
otlier>  uhith.  Iteiau-e  ol  their  in>idioii->  nature,  are  M-ldoni 
■,'Uarded  airainst.  Ihe  I'liited  Siate->  lUireau  of  !.al>or  lia> 
i-~iH'<l  Uulletin  No.  1  _'(i  dealijiii  with  thi-  |>ha>e  ol'  the  -ul>- 
i.e*t.  I'hi-  Kulletin  is  intit]ed\  '" Hygiene  of  the  I'ainter- 
Trafle"'  aiul  from  it  the  infurnuUion  whieh  follow>  has  Keen 
taken:  •  ■  ■ ';  *  '      '  :    '     " 

I'urjK-ntine  eause.>  headaehe.'-.  di//.iiu— .  dry  throat.  Iiron- 
(hitis  ami  irritation  of  the  urinary  ■«y>teni. 

rile  funie>  of  irasoline.  na|ililha  and  iitn/ine  will  piison 
the  7-\>leni.      If  llii-  |ioi-oninu  i)eeoines  (hroiiie  ii   re-ults  in 
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Oil   T.ink   and    Pressure   Regulating   App.irntLis  for   Burning   Off   Paint 

ilidiiie.'-tioil.  l»ronvhiti>-.  I0--  of  >trent,'th  aiul  even  in  impaired 
nientalily.  ,  '  ■■.  =  v  ■;     ..  ; " 

The  t'unu-  of  l.en/oIe.  a  larue  |>ereentai,'e  of  whieh  i>  used 
in  |»ainl  and  vurni-h  removers,  may  rapidly  prove  fatal.  Ihe 
<\niptoiiis  are  inrlammalion  and  uleeratioii  <»f  tlie  i,'um>  and 

l'p>-  '■■'■."'.■  \'  '.':♦.■•    . 

ihe  fumes  of  amyl-aietate,  whieh  i-  u^ed  in  varnisii  re- 
mover and  in  hron/ini:  and  ^uildim:  lluid-.  ari-  nareoti( . 
eau.xinu  lieadaehe<,  nau>ea.  palpitation  of  the  heart  and  diffi- 
<  ult   hreathing. 

WOod  aleohol  i-  sometime-  u>ed  in  i  uttinu  -helhu  an<l  in 
paint  and  varnish  remover>.  It  is  a  danL'erou»  poi-on.  rela- 
tive to  the  imj>ro[ier  u-e  of  width  the  (dmmittee  on  the  I'rc- 
vention  of  lilindnes-  tor  the  State  of  .W-w  N'ork  has  the 
fdUowini;  to  say:  ".V^  inu«  h  Miiulne-^  ami  death  have  heen 
«au-ed  l>\-  l.reatliiiii:  tlu-  fuiiu-  of  wood  alidhol  a>  li\'  swallow- 
ing' the  li(|uid."' 

.\l«n  u-inu'  varni>h  and  paint  remover-  -hould  In-  fur- 
ni>lie<l  witli  n -pirator-  and  ruliher  udoves. 


.\nioiii:  the  veuetahle  oil>  ueiuralh  u^ed  in  mi.\in_l»  ;'il<l 
L".rindinij  paint  are  lin-eed.  eotton  >et'd.  >o\  l>ean.  ("h  i.i 
wood.  >uiitlower  and  (orn  oil>.  I  he>e  oil>  are  not  ixplo-  ., 
e\ie|»t  at  very  hiuh  tem|)erature.  hut  tlu\  are  all  mori'  or  1  -, 
>ul)je(t  to  spontaneous  ctimhu.-tictii.  due  to  the  heat  genera  •<! 
Iiy  the  oxidation  of  the  oil-.  I  hi-  danger  i-  L^reatlx  imrea  d 
when  litlian,'!-.  manL'aiu--e  or  other  oxiili/inLj  a^eiu  ie.s.  .i.fe 
U>ed  with  the  oil.  l.in-eed  oil.  the  (|uieke>t  dryint:  veyeta  L 
Oil.  i-  more  danuerou>  in  thi-  re.^ped  than  tlu-  others..  \\  1  1; 
u>ed  in  eleaniiiLT  or  poli-hiiiL;.  the  raL,'>  or  wa-te  with  wli  h 
the  oil  is  a|>[>lied  -hould  alway-  l>e  gathered  up  and  l>un,    i 

Mo.-t  paint>  eontain  either  veijetahle  or  mineral  oil.  wl  \- 
-ome  (ontain  l>oth.  \  arni.-h  is  niadi-  up  <»f  veuetahle  t  1- 
and  yum-  redutid  with  naphtha,  i'aint-  and  varnishes  .  re 
therefore  either  e\plo.-ive  or  -uhjei  t  to  sjioiitaneous  eoml"  -- 
tion.  It  i-  evident  that  they  -hould  In-  -tored  in  a  elean  rotm 
a-  t'lrijiroof  a-  ((Hidition-  will  jtermit.  and  whether  in  .<tor:  ■«. 
or  in  tran-il  if  a  leakage  i-  di-(over»'d.  promjit  -teps  .-hoi...! 
he  taken  to  avoid  tlu-  dan^i-r  of  lire  or  e\j)lo>ion.  It  i.s  i 'it 
aloni-  through  leakage  that  dangers  ma\  arise,  hut  fre«|Ueii  \ 
tin  l'arrel>  or  (ontainers  whieh  have  heen  set  aside  as  emp  . 
loiitain  enouLih  (til  to  -tart  a  tin-  or  eause  an  explosion.  C  .."0 
>liould  he  taken  to  -ee  that  all  residue  i>  removed  hefi  ■•. 
empty  harrel-  are  -tor<-d  or  can-  are  sent  to  the  shop  for  ' 
[lair-.  -.  .  •;.  ..••■.-  ,;■     , 

Ihe  danger   from  tlie  liaiidliiiLr  of  lead   and   I'ari-   iiri'  . 
piunient-  ari'  not   u'reat  with  tlie  modern  method-  of  |>aiiiii:  u 
railwa}'  ii|uipment.  a-  the\    an-  hut  -eldom  u-t'd.      in  -aiV; 
pa|)erini:.    howeviT,    men    -o  eni|)lo\ed   eitlur   -lioultl    he   l>r<h 
le<teil    with    ff-pirator-   or    -hould    work    in    a    will-venlilafi   ! 

room. 

Tlu-  |)ret  autioiv-  ne(e--ar\  to  tin-  prott-ttion  of  health  \\\ 
propi-rty  in  halvtllinu  paint-  and  oil-  may  Ik'  -umnied  up/ 
the  follow iim  ii-t  of  "Don't-'":  * 

i)on't   u>e  varnish    n-mover  or   volatile  oil   in  an   ill-vti, 
tilated    room    unle--    you    are    properly    protected     from    tiu".   ,. 
fumes.  :■  '  ■ .    ^  \'' ^]y.'^:-y:^:-\  ,-^^':y:  ■•':'■ 

Don't   u>e  them  aiiywhen-  unless  you  have  a  danm-r  .<i!»i!; .;  ■" 

l)on"t  -m<ike  or  earry  an  o|»en  liizht   in  a  room  where  tlu'^X    '' 
.ire  u-ed  or  stort'd.  '■         ' 

i)on't  kei'p  open  a  tan  or  Kut  ket  of  volatile  matiTial  win   ■ 
not  in  UM-. 

Don't  usi-  wood  aholiol  tOr  an\  pur|)<iM'  when  a  -ulotitut 
SU(  h  a-  denatured  aleohol.  tan  he  seeured. 

Don't  lea\e  wa-te  (»r  rai;s  lontaininj^  oil  or  grease  in  the  ;.-. 
-hoji  oViT  niiiht.  -■    .■;••■■       /        .  .;-      ;   •        .     ••,  •  ;.  ■: 

Don  t    -tore  your   diiuicr  hurfirt   in   a   room   wlioro   paints' ->; 
or  oils  are  -tored.  ' 

Don't    fail    to   wa-li    hefore  eatiliLT.        '■     .-.  .:■•••.!■''.•■■       ■./    ^:-  : 

Don't   eat    in   an    ill  ventilated    room   lontaininL'   i>aint-  orV;; 
oils.  ....      ...,.;    :\       , .....  ....  ,    .      '(:'':'  •' 

.Sn(  lAi,  1,1  ia<i<  .w  1 -<  I..K  I. loll  I  .\|  \(  HIM  ivN .  -Spet  iat- 
mixture-  of  oil  are  ne(e--ar\  in  -ome  <  a>i'.-".  hut  for  li^lit  ma-  . 
ihinery  u>ini,'  onl\  -mall  <|Uantitie.-.  a  mixturi-  of  SO  per  <etti- 
litrht  mineral  and  2n  |>er  rent  sperm  i-  i,'«»(»(l  and  should  W'f.v  , 
((1st  more  than  Mh.  |>er  L;allon.  It  will  not.  however,  -tarn  ../.'^ 
liea\'y  hearing'  |>re— ure  or  form  a  film  at  -low  .-peed.  It-  I'lhv  •' 
thiikne--  on   metal    i-  al>out  O.dooj   in.      I'innr.    ■;;••;.'.■.•:.■•'■-'•• 

I'lsr  i<>i<  l.ri;Ki(  .\\  IS.  .\  -imple  experiment  in  order  tf;:'lv : 
find  out  if  a  lul)ri<ant  ((intain>  eorrodini^  suhstanees  is  t(.i  ". ... 
((.ver  a  >teel  -urfaie  with  the  luhrieant  and  c-xpo-e  if  to  th< 
>uidii.;ht  for  ahoui  two  or  three  weeks.  If  the  luhritant  con  • 
tains  at  id  the  -teel  -urfaee  will  -how  et(liinu-.  while  wati'-  •  '., 
will  oxidi/.e  the  sti-el  and  the  -urfacc  will  -how  rust  pit'';  -.,  ■ 
Thi-  I'Xperiment  -hould  he  made  with  a  highly  poli-hed  -ur  ;• 
fare  and  a  rou.i^hlx  u'round  >url"a(e  as  the  effi'i  t  of  the  aii'  •• 
-hows  up  ht'st  on  a  polished  surface,  while  the  ru-tin^  cai 
he  (th-erved  hetter  oil  a   roU'jli  -urfaee. — (/'r<//>///'/r.  v"-.'  ••■■-'■•>•;. 


Chesapeake  &  Ohio  Scrap  Reclamation 

■  .  '  .;    .^/./;..;v     Savings    Effected  at  the  Huntington,  W  .  \'a.,  Shops;  ; 

-\  ■{•-.'::'■  y-^.^-'J-'"^^-      Special     Buildings    and     MachinerN      Are     Hniploved  . 

^'::^;  ■/■[']■  ■'!;'::l!^  ^^  Shop    Superintendent.    Chesapeake  A    Ohio,    fluntin^lton.    W.   \a. 


iiiriiii;  tlu'   [).i>l   llirtv  or   four  ytars  no  oiu-   iuin  has  re- 

.|   uMvati-r  cart.'  or  atlciitioii   on   the  ( 'hoapeakt.-  &:   Ohio 

the  rahinuitioii  of  scrap,  the  oftkers  rt'ali/ini:  that  a 

, mount  of  >li.Ljhtly  worn  niaterial  rc<|uirinLj  l)Ut  a  >inall 

:i<liturr  to  i)Ut  aijain  in  ^crvitc,  IukU  it>  way  lo  the  scrap 

Ihc   >avin<4  offcctcd    Ia    n-rlamation   has   caused   this 

-  of  work  to  Ik-  more  api)rc*ciatc'(l.  -;    -^ 

special  to<il^  and  i'(|uipnK'nt  have  larn   i)l^taIK■d.  some  of 


Equipment    for    Reclaiming     Nuts 

\vhiih  We  havi-  nianufa(  tured  our>el\-e-.  disiizned  to  aciom- 
[']i>li  a>  itonoinicallv  a-  i>o»il>lc  the'  various  o|terations  net- 
'"r^ary  to  put  the  material-  in  pra(ti«all\  lu-w  condition, 
li'iwever.  the  eo>t  of  reelaniation  i-  not  i  arried  to  sueh  an  o.\- 
<Te.ine  tiiat  it  woidd  have  Keen  he-t  to  eonsiyn  the  material 
■  the   Mr.ip   dealer   and    purcha-e   new    -toek.    for    I    helieve 


in  an  «jjierati<jn  of  lhi>  kind  mu-t  neee--aril\  l>e  fell  in  the 
re-idt>  that  are  ohtained  a>  a  uIhiK-. 

We  handle  at  our  Huiiliniiton  -Imp-  |)railitally  all  the 
.-era|)  from  the  entire  >y>teni.  A-  these  -lu)j)-  are  hnated  in 
the  center  (»f  the  >\  stem,  it  is  a  convenient  point  I'i^r  handling: 
work  of  this  nature,  and  while  we  do  not  have  what  miiihl 
he  termed  a  central  sera])  ihnk  operated  under  a  separate 
and  di-tinct  oruani/aticm.  we  have,  on  the  other  hand,  lu'en 
workimr  alony  lines  which  it  is  Uelievetl  are  Itest  suited  to 
our  conditions  and  will  ri'>ult  in  the  tireatest  tvonomy.  Other 
-iiop>  along  the  line  have  l»ec(»me  interested  and  instead  <if 
the  railway  comjtany  Ikmul;  hurdened  with  the  e\|>en-e  »»f 
havintr  a  >e]>arate  orijani/ation,  we  tlnd  interest  mairilested 
at  eaih  termin.il  in  -eeini:  that  nothinii  is  wasted  that  could 
I'C  used  to  u'ood  advanlaiie.  In  tin-  way  con>ideral>le  a<ldi- 
tional  expense  i-  save<i  (»n  the  reclamation  (»f  various  articles 
I  y  iliminatinii  tlu-  lal»or  of  handlinu  at  the  terminal.  The 
Miiiiht  from  the  variou-  terminal-  to  the  central  .-hoj).  the 
unloadini:  and  handling  after  arrival  and  the  final  resliij^- 
lUint  mu-l  all  l>e  considercHJ,  and  1  l»elivve  these*  item>  are 
o\erlooked  in  a  trreal  many  instaiuv?-  wluii  rahulatini:  the 
I'mal  cost. 

W  hen  the  cars  of  -crap  arrive  al  Huntinm<iii.  ilie\  are  uii- 
loa<K(l  on  a  -pecial  plathirm  into  wai^on-  where  the  -<Ta|) 
i-  sorted  hy  uan^s  un<ler  the  -upervi-ion  of  a  foreman  uh<i 
i>  iapalile  of  passing  on  it.  All  the  laruiT  and  heavier  ma- 
terial i-  handled  hy  two  yard  cram-.  <»ne  of  whi«  h  is  e<iuip|H'<l 
with  a  maiiuit.  At'tir  the  scrap  is  S(»rted.  that  which  i-  to 
l.'e  sold  i>  loaded  directly  into  lars  which  are  consit^ned  to  the 
-»Ta]i  dealer>.  tluTel>\-  -avinii  an  additional  handlini;  whi(h 
woidd  i>e  involveil  if  we  were  to  |»lace  the  -craj)  in  l>in-  and 
then  later  transfer  it  from  the  liins.  to  the  scrap  car-. 

We  wat<h   the  \.iriou>   items   re<laime<l  to  -ee  that   we  are 


Rolling     Mill    at    the  Huntington    Shops  -; 

•  '  in  a  i.:reat  many  in-taiK  i-  the  work  of  reilamation  »an  not  overdoinu  the  work  and  puilinu  hack  into  -ervice  material 

overdone.  that   will   pos-ilily    fail   and  *au>e  tmulde.   in   which  ca-e  the 

I  iie    KuihliiiL;-    that    are    termed    "-i  raji    -hoj)-""    are    made  lahor  <if   a|>plication    udidd    l»e   lo-«t.       10  i^uanl   asjain-t    this 

'in  scrap,  all  of  tiie  lumher  u-ed  heiim  that  removed  from  the  arpcli-s  rctlaimcd  arc  tarcfully  ins|)ected. 

^-  underuoinu  re|>air-  and  the  loverini,'  heinu  old  lar  roof- 

'-r.      riie  i.uildinu-  are  kept  nii.l)   painted  and  a  fairlv  sui  -  '""  '^   ^^"   ^'  '" 

-"till   attempt  ha-  heen  made  to  keep  them  and  their  sur-  .Ml  -(rap  holt-  are  -ent  to  the  hlack-mith  -hop  wlu-ri-  the 

'UiidiuL:-  in  a  neat  and  ordcrh  (ondition.      Ihe  moral  eft'ett  ends  are  -lieared  off  if  had  and  the  holt-  rethreaded.      There 
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is  provided  a  single  and  doul>le  head  bolt  machine  that  does 
practically  nothing  else  but  this  class  of  work.  The  bolts 
are  then  boxed  by  sizes  and  are  ready  for  reapplication.  We 
reclaim  on  an  average  of  200,000  Ijolts  per  month. 

The  scrap  nuts  are  collected,  annealed  and  rattled,  and  are 
then  sent  to  the  sorting  room  in  which  is  located  a  long  table 
to  enable  them  to  be  sorted  (juickly  and  placed  in  bins.  There 
are  located  in  the  same  building  two  .seven-spindle  nut-tap- 
ping machines  which  are  in  close  proximity  to  the  bins,  so 
that  the  nuts  after  being  sorted  can  be  easily  and  quickly 
handled  to  the  tapping  machines,  and  from  the  machines  into 
kegs  ready  for  use.  \\\  of  this  work  is  handled  on  a  piece- 
work basis.     We  reclaim  125  kegs  of  nuts  per  month. 

There  is  also  located  in  this  l)uilding  a  large  alligator  shear 
which  is  used  to  shear  up  rods  into  bolt  lengths  if  the  iron 
is  in  good  condition.  These  bolts  are  then  sent  to  the  black- 
smith shop,  headed  and  threaded.  This  .shear  is  also  used 
to  cut  heavy  wrouglit  iron  bars  into  lengths  suital>le  for  the 
furnaces  at  the  rolling  mill. 

ROLLI.VC;    MILL 

All  iron  that  cannot  l)e  used  in  its  pre.-^ent  shape  (for  ex- 
ample, old  arch  bars  are  used  for  stej)  brackets  for  switching 
engines,  the  tilling  pieces  removed   from  composite  bolsters 


case  may  l^e,  and  returned  to  service.    There  were  4,800  heads 
.saved  thus  during  1915. 


BLACKSMITH   SHOP 


Furnace   for    Reclaiming    Coll    Springs 

are  used  for  re-enforcing  steel  center  sills)  or  which  would 
not  be  too  expensive  to  forge  to  size  to  enter  the  rolls,  is  sent 
to  the  rolling  mill.  This  is  in  a  separate  building,  con- 
structed from  scrap  material.  There  is  a  large  furnace  and  a 
motor-driven  set  of  Ajax  reclaiming  rolls.  There  are  rolled 
ajjproximately  1,000  tons  jjer  year,  and  at  present  prices  of 
iron  and  steel,  (juite  a  saving  is  effected.  Average  saving, 
after  deducting  co.st  of  scrap,  labor,  maintenance,  fuel  and 
supervision,  amounts  to  $1,100  per  month. 

SPRINGS  .AND  COLl'LKKS 

Located  in  the  rolling  mill  building  is  a  coil  spring  re- 
claiming plant,  the  furnace  l)eing  constructed  from  scrap  arch 
brick  and  firel)rick  broken  in  transit.  The  springs  are  sorted, 
heated  and  the  coils  sej)arated  to  give  proper  height;  they 
are  then  tempered  and  tested  and  are  again  ready  for  service. 
From  100  to  125  springs  are  reclaimed  per  day. 

Steel  couplers  with  the  stems  bent,  eyes  pulled  out,  guard 
arms  bent  or  otherwise  damaged  are  sorted  and  sent  to  a 
speciallv  constructed  shed,  where  the  yokes  are  stripped  from 
them  bv  a  special  machine,  shown  in  one  of  the  illustrations. 
The  couplers  are  then  sent  to  the  blacksmith  shop  where  they 
are  electrically  welded,  if  necessar)-,  or  straightened  as  the 


No  one  department  has  afforded  a  better  opportunity  lo 
effect  a  reclamation  than  the  blacksmith  shop,  and  parts  th».t 
are  bent  or  broken  can  be  straightened  or  welded  at  a  nonv 
inal  cost.  Track  tools  of  all  kinds,  such  as  adzes,  spike 
mauls,  long  bars  and  claw  bars  are  straightened,  redresse  1 


Machine    for    Removing    Coupler    Yokes 

and  if  need  \)c  new  ends  upset  or  the  ends  rewelded.  Ma- 
chini.sts'  hammers  are  manufactured  from  scrap  knuckle  pins, 
as  well  as  solid  end  wrenches  up  to  IJ/^  in.  (nut  size)  from 
scrap  spring  steel  for  the  use  of  the  machinists  and  carmen. 
Other  work  carried  out  here  is  the  flattening  of  old 
tubes  and  the  punching  of  split  keys  and  washers;  the  using 
of  scrap  pieces  of  steel  sheared  from  plates  in  the  manufac- 
ture of  car  and  locomotive  work  to  make  knuckle  pin  washers, 
gusset  plates,  etc. ;  the  use  as  patches  for  the  side  and  floor 


Straightening    a    Drawbar 

sheets  of  steel  cars  of  old  sheets  removed  from  steel  cars  that 
have  certain  portions  good  for  further  use.  This  has  not  only 
increased  the  output  but  has  reduced  the  cost  of  car  main- 
tenance. The  saving  effected  by  making  repairs  in  this  man- 
ner, instead  of  applying  new  side  and  floor  sheets,  amounts  to 
approximately  $4,000  per  month.  Old  locomotive  tires  are 
used  for  the  manufacture  of  guides,  and  on  account  of  the 
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■xressive  cost  of  tool  ?teel  for  dies,  we  are  now  using  dies  in 
{lie  bolt  and  rivet  forging  machines  that  are  manufactured 
from  tire  steel.    These  dies  are  giving  excellent  results. 

MAINTENANCE  OF  WAY  MATERIAL 

Tarts  of  switch  stands,  cuffs  from  switch  points,  and  rods 
are  sorted  and  re-assembled.  We  have  a  separate  building  for 
tliis  work  where  all  work  of  this  nature  is  handled.  All  the 
stands  are  carefully  inspected  and  worn  out  or  l^roken  parts, 


Switch    Stand    Repair    Shop 

if  they  cannot  be  repaired  by  the  electric  welder  or  in  the 
lilacksmith  shop,  are  renewed.  Stands  and  rods  when  com- 
l)lete  are  shipped  wherever  needed  on  the  system.  Broken 
frogs  are  repaired,  parts  being  furnished  by  the  manufactur- 
ers. We  do  not  have  a  frog  or  switch  shop  to  handle  this 
work. 

All  hand  and  motor  cars,  as  well  as  baggage  wagons,  track 
drills,  jacks,  levels  and  station  skids  are  repaired,  either  re- 
moving and  replacing  the  parts  damaged  or  taking  two  or 


Shop    for    Repairing    and    Reclaiming    Car    and    Track    Jacks 

ihree  of  the  same  articles  and  making  one  good  article  from 
iiie  undamaged  parts.  Approximately  $2,000  per  month  is 
^ved  in  this  manner. 

We  have  a  special  shop  for  the  handling  of  all  jacks  and 
we  reclaim  approximatelv  from  50  to  60  jacks  per  month 
and  effect  a  saving  of  from  $200  to  $250. 


BRAKEBEAMS 

On  account  of  accessibility,  and  at  the  same  time  to  over- 
come the  danger  from  flying  rivets,  the  brakel>eam  shop  is 
segregated  from  the  other  buildings  and  is  esp)ecially  con- 
structed to  handle  this  particular  phase  of  the  work.  The 
beams  are  stripped  of  broken  or  i^ent  parts,  using  a  special 
rivet  buster  for  the  work  of  cutting  off  the  rivets,  and  the 
beam,  if  bent,  is  then  passed  into  the  furnace  where  it  is 
heated,  and  removed  from  the  opposite  side  to  a  surface  plate, 
where  it  is  straightened.  It  is  then  passed  to  the  assembling 
bench  where  new  parts  are  applied.  The  truss  rods  for  these 
beams  are  rerolled  scrap  and  the  nuts  those  which  have  been 
retapped.  We  have  reclaimed  over  1 ,900  beams  in  one  month 
with  a  saving  of  over  $1.00  per  beam,  the  labor  cost  being 
15  cents  per  beam.  We  have  not  found  it  necessar)-  to  get 
a  single  new  brakeljeam  from  the  storeroom  in  the  past  two 
years,  enough  being  saved  by  reclamation  to  care  for  the 
cars  repaired  that  require  brakel>eam  renewal.  This  is  quite 
an  item  when  it  is  considered  that  we  repaired  41,209  light, 
heavy  and  rebuilt  cars  in  1914. 

BRASS  FOUNDRY  SCR.\P 

No  one  item  of  scrap  receives  closer  attention  than  the 
brass.  In  the  case  of  every  broken  fitting  that  has  brass 
parts,  the  brass  portion  is  removed,  as  well  as  all  copper  wire 
that  cannot  be  used  for  joints  on  glands,  etc.     All  of  the  old 


Furnace  and   Surface   Plate   for   Straightening    Brakebeamt 

electric  wire  has  the  insulation  removed  and  the  copper 
melted.  Old  lead  plates  from  storage  batteries  are  melted, 
impurities  removed,  and  the  lead  cast  into  ingots,  using  the 
pro})er  proportion  of  other  metals  to  meet  specifications.  This 
is  used  for  lining  car  bearings  and  crossheads  and  for  any 
purpose  requiring  a  good  bearing  metal.  The  brass  is  stored 
in  bins  and  the  bronze  is  carefully  housed. 

AIR    BRAKE    APPLIANCES 

In  the  building  for  the  reclamation  of  jacks  is  also  located 
cxjuipment  for  repairing  and  mounting  air  hose.  Fittings 
are  stripped  from  the  old  hose  on  a  home-made  machine, 
cleaned  and  reapplied.  Over  90  |)er  cent  of  the  fittings  are 
returned  to  service.  The  air  hose  that  have  a  certain  portion 
good  are  used  to  make  dummy  hose  connections,  but  one  of 
the  Isest  savings  effected  is  the  use  of  the  old  air  hose  as-  a 
holder  for  the  cutters  used  in  the  steel  car  yard.  The  expense 
of  manufacturing  cutters  with  an  eye  in  the  head,  and  supply- 
ing wooden  handles,  when  the  use  and  abuse  that  these  tools 
receive  is  considered,  makes  the  cost  of  maintenance  ex- 
cessive; but  by  making  a  l)4-in.  chisel  10  in.  long  and  driv- 
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i>  pntvitk-il  a  >iiii;K'  .md  doiiMi-  lir;ul  Itoll  mkuIuiu-  thai  (1<k'> 
jiractiially  notliiim  iIm-  I'Ut  tlii>  *  la»  of  work.      Tlu"  1k)1i> 
-    -arc  llu-n  LomcI  l.y  >i/<>  and  arc  n-ady  for  rea|>[tlitatioii.     W  f 
•.'  Tfi  laini  «iii  an  avi-rai;t'  of  JdO.ddO  l)oli>  |)it  month. 

riu'  .-trajt  iuit>  ari-  iollt-itfd.  atuuaU'd  and  rattkd.  and  ar*- 
tluii  H-nt  to  tlu'  .-oriinu  room  in  uliii  li  i>  located  a  lonti  tai)U' 
tqt'naliK-  tluni  to  l.r  -ortid  «|uiikly  an<l  plaird  in  Iiins.    TluTf 
•'  .  ;»ro  l«Hatrd   in  tlu-  ■>amf  l.uildiuL:  two  >«.-vn->|)indK-  nut-tap- 
ping madiiius  wlii<  li  ari-  in  t  Iom'  proximity  to  tlu-  l>in>.  >o 
that   tlu-   nul>  aft<r  l.tinu   -orlcd   ran   Ik-  ra>il\    and   r|ui(kl\ 
tiaudlrd  to  tlu-  lapping  ma«liinr>.  and  from  tin-  ma*  liini-^  into 
kfus  ready  for  u.-'t.-.      .Vll  of  tlii-«  work  i-  liandlcd  on  a   pin.- 
work  l)a>i.-.     \\  i-  n-«  laim  IJ.^  km^  of  nut<  \wr  month. 
..,;•-      I  here  is  al-o  hnati-d  in  thi^  luiildinu  a  hiru'f  alliiralor  ~hiar 
.-  ,  -whitli   i-  um-<I  It)  >htar  u|i  rod-  into  Koh    KnuMli>  if  thi-   iron 
"lis  in  ihmmI  «t»nditi«jii.      I  hi-t.-  l»olt>  an-  thi-n  >cnt  to  tiic-  l)la«  k- 
■  ■">milh   >ho|t.   lu-adrd  and   llinadt-il.       This  shear  is  also  u-t-<l 
f"-to«ut  luav\   wrouizlii  iron  War-  into  h-imth-  -"uitaith"  for  tlu- 
' ".  fuf n:M"t'>  at  tilt-  rolling'  nn'll. 

r  '-^^  '  ■;■?  ■  •■'  ki'l.l.lM.    Mill 

.,  ■;     All  iron  th.il  tannnt   lir  u-i-<|  in   it-  pn-cni  -liapi-   (for  cx- 

;■  anifilf.  old  arih  l>ar-  art-  ii-i<l   fur  -if|)  lira«ktt-  for  -witthiiiL; 

.■  •■en^ini->.    tht     fdlini;   j»h^:i~    nnnArd    I  rom   i<ini|io-iu-    Kol^ur- 


Furn.Tce    for    Reclniming    Ceil    Springs 

art"  u.>t-<r  f«)r  rf-t-nfon  iim  -it-tl  tmiir  .-ill-)  or  whiih  would 
not  he  tcM>  t-.\p(-n>ivt-  t<i  forL^t-  to  .si/e  to  t-ntir  the  rolls,  is  si-nt 
tu  the  rolliiiL'  mill.  llii-  i-  in  a  st-parati-  liuiMim:.  t<>n- 
>trurtfd  fnim  -traji  maltrial.  I  lit  ri-  is  a  lar^t-  lurnatt-  an<l  a 
inotor-drivrn  -tt  «>f  .\ja\  n-t  laiminsi  roll-.  llurt-  an-  rolli-<l 
appro\imattl\  1  ."(to  ton-  p<r  \t-ar.  and  al  pft -till  [iritt->  t)t 
-iron  and  -tit-1.  <|uilt  a  -avin;,'  i-  t-lYt(  tt-il.  .\viraut-  saviiiLT. 
afli-r  (h-duttiii.u  tt).*l  of  -i  ra|i.  lalior.  maiiiltnam  c  luii  and 
■='U|it-rvi-ion.  amount-  lo  :Sl,I-(>0  |Hr  nmntli. 

LfK-atf-H  tri  the  mlliim  mill  laiildiuL:  i-  a  toil  .-|>rin!.r  re 
rlaiminu  plant,  tlu-  I'uniat  t-  l.tinu'  ton-truttfd  from  Mrap  an  li 
Kriik  atul  nrehriek  l.niktii  in  iran>it.  Tlu-  -prinu-  art-  -orltd, 
hi-ati-d  and  the  toil-  Mparat.d  to  -.^ivi-  |iro|»fr  lu-iiiht:  llif\ 
iirt-  llun  ttinpi-n-d  and  tt.--tt-d  and  art-  aLiain  nady  for  -t-rvitf. 
I-"rom  PKi  t<»  IJ.^  -prrim-  art-  ntlaiimil  jter  da\. 

Sttil  i»»u|>ltr-  with  tlu-  -li-nis  ln-nt,  eyi-s  pulK-d  out.  -juard 
arms  l»tnt  or  otlurw  i-t-  t]amaiit-d  art-  -ortcd  and  -tiit  to  a 
>pi-iiall\  ttin-iru' tttl  >lu-d.  wlit-ri'  the  \(tke-  are  -trip] >fd  from 
tht-m  I'V  a  .-pet  ial  maihiiu-.  -hown  in  one  of  the  illu.-trations. 
J  he  t(iu|»lers  are  then  sent  to  the  Idatk-mith  shoj)  where  they 
are  olcctruullv   wt-ldetl.    if   nt-te--ar\.  or   -traiiihti-ned   a-  the 


»a-e  may  lie.  and  returned  to  -t-rvitf.     1  here  were  4,,s(»()  lieu   - 
.-a\i-tl  tliu-  during  l'>15.  ' '.'.^  •■'■..••".  •■-•■'i.-  • 

|{|..\t  KSMII  II    SUof   ■".  -'■-    •-"-■■■  ."/-■    '• 

No  one  department    has   afforded   a   l»ettt-r  opportunity -J) 
t  fl'ett  a  retlamation  than  the  lilaek.-mith  -hop.  and  patt-  tl 
are  lient  or  hroken  tan  he  -traiuditeiu'tl  or  weltied  at  a  ntji   - 
iiial   eost.       Trat  k   tool-   of   all    kind>.   sutli   a-   adzes,   -pll 
maul-,   lonti   Itar-  anl   claw  havs  are  >traii,'hti-ned.   redresst  i 


M.Tchme    fcr    Ktnioving    Cc'.:i3ler    Yokes 

Hid    if  need   lit-  iiew  eiiil-  up-et   tir  llic  end-   rt-wi-lded.      Ma 
t  iiini-t-"  hammt-r-  are  manufat  lured  from  -t  ra|)  kmukli-  pin- 
a-  Well  a-  -olid  end  wrenthe-  up  to  1  '  _>  in.   (nut  si/e)  from 
-(i-a|>  -prin.i,'  -teel   for  the  u-e  of  the  mat  hini-ts  and  tarnu'ii. 
(  )tlu  r     work     earrietl     out     here     i-     the     tlatteninu     of     old 
tul't-  and  the  puiiehim:  of  -plii  key-  and  wa>hers;  the  u.-int;  ; ,.' 
of  .-tra|i  pieee.-  of  -teel  slu-ared   from  plate-  in  the  maiuifat-  .-  ' 
uiit-  of  tar  and  lotomotivt-  work  tt)  make  knuekle  |)in  wa-her>, '  •': 
u'u— el   plale-.  ett  . :  tilt-  u-i-  a-  patt  he-  for  the  -ide  aiul   tloor    ■" 


straightening    n    Drawbar 

-lieet^  tif  -tt-el  tar-  of  ol<|  -heet-  removed  from  -teel  ears  that. 
have  ti-rtain  portion-  l;oo(1  for  further  u-e.  This  has  not  only 
iiu  rea-t-d  the  (tut|>ut  hut  ha-  ri-duit-d  tht-  eost  of  car  main- 
tenant  e.  The  -avinu  effi-eted  hy  makim:  repairs  in  this  man-' 
iK-r.  instead  of  a|tpl>inL'  lu-w  side  and  lloor  -heets.  anmunt-  t<» 
appro.ximately  j^4.()0<i  pt-r  month.  ( )ld  loeoniotive  tires  are 
u-t-tl   for  the  manufat turt-  of  guides,  and  on  attount  of  the 


1   \Klll. 
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--ivc  cost  ot  tool  .-tivl  for  ilit.>.  vw  un.-  now  u-inn  dies  in 
Ipdlt  and  rivft  forgint'  machiiics  that  art-  manufactured 
I  tiro  steel.     Tlu-se  die>  are  nivin^  excxllent  results. 

- -.    "main  n  N.\N"(  i;   i>F    WAV    MAIIKIAI. 

I',irt«-  of  >\vitth  .<tands.  cuffs  from  >\vilrli  points,  and  rod^ 

M.rted  an«l  re-asseml»led.    We  have  a  separate  Wuildinvi  for 

-  work  where  all  work  of  this  nature  is  handled.     .\11  xhi- 

■j1-  art'  tarefulh'  in-pected  and  worn  out  or  lirokcii  part-. 


-■•      ■■'.<■•.    Switch    Stand    Repair    Shcp 

.   dieV' Caimot   lie   repaired   \>y  the  eK'«lri<    welder  or   in   the 

i.uk>nhth  shop,  are  renewed.     Stand>  and  nscU  when  tom- 

p'lete  .are  shi])ped   wJierever  need^-d   dn   the   >\>tem.-     lirokcn 

iroirs  are  repaired.  part>  heinij  furnished  l>y  the  majuifat  tur 

'  !~.     We  do  not   have  a    froii  or  -witi  h   -hop  to  handle  thi.> 

'•i»rk. 

All  hantl  and  motor  ear>.  a>  well  a>  haiiuaize  wa^on-,  lra<  k 
rill-,  jatk-,  levels  and  -tation  -kids  are  rej»aired,  either  re- 
""\'int;  and   repla*  im:  the  part-  damiiLred  or  takitn:  two  or 


KkAKIIiKAMS 

On  account  of  atce--il>ility,  and  at  the  -unie  time  to  over- 
come the  danu'er  from  tlxini;  rivet>,  the  hrakeU-am  sho}>  is 
-ei^reiiated  from  the  other  liuildini»s  and  i-  e.<jKriully  ton- 
>tru(ted  to  handle  thi>  ])articular  j>hase  of  the  work.  Ihe 
l)c-am-  are  -tripiKci  of  hroken  or  heiit  parts,  u-itn:  a  -jK-cial 
rivet  l»u>ter  for  the  work  of  cutting  off  the  rivet>,  anci  the 
ircani,  if  l»eni,  i-  then  pa>-ed  into  the  furnace  where  it  is 
luated.  and  removed  from  the  ctpposite  side  to  a  -urface  plate. 
where  it  is  strai<:htened.  It  i-  then  passed  to  the  as<ein!)liTii: 
liench  where  new  part>  are  applied.  Ihe  tru—  nnl-  for  tlu-e 
licams  are  rerolled  -crap  and  the  nut-  tho-e  which  have  U-en 
retapped.  We  have  reclaimed  ovir  1.0(10  Uam-  in  one  month 
with  a  -avinu  Mf  over  SI. ltd  per  heam.  the  lahor  co-t  Ikmui: 
1.^  cent-  |ier  heam.  We  have  not  f«»uncl  it  nece>>ary  to  net 
a  -iniile  new  hrakeU^am  from  the  storenMim  in  the  past  two 
year>.  ciiouuh  heinu  -avt-d  Ky  retlamation  tc»  care  t'or  the 
(ar-  repaired  that  reijuire  l>rakel>eam  renewal.  liii-  i-  <juite, 
an  item  when  it  i>  con-ichred  that  we  rejwired  41.2(»'J  li<jht. 
hcav\   and  rehuilt  car-  in   1*'14. 

'■"""'  liK.ASS  I'U  \I»KVM  KAI' 

\<t  (iiu  iuni  of  -crap  receive-  c  lo-c-r  attention  than  the 
hra>s.  In  the  ca-c  of  t\iry  i>roken  littinn  that  ha>  l>ra-s 
pari-,  the  l)ra»  |)orii<)n  i-  removed,  as  well  as  all  «op|Kr  wire 
ihajl.iamiot  )>c    u-eil   ii-.r  jo'iu-  on  i,dan(U.  et(  .      .Ml  <if  the  <ild 


Furnace,  and    Surface   Plate   for    Straightening    Brakebeams 

electric  wire  has  the  in-idation  removed  and  the  copper 
melted.  Old  lead  plate-  from  -torau;e  l>atterie-  are  melted,. 
im|iuritie.-  removed,  and  the  lead  ca-t  iiuo  in«:ot>.  usini:  the 
proper  proportion  of  other  metal-  to  mevt  spe'c  itications.  Ihis 
i-  u-t(l  for  linini:  ear  heai^in^s  aiul  e  ro--head-  and  for  anyv 
puipo-e  re(|uirini:i  a  uckmI  iH-arim:  nnlal.  Ilu-  hra—  i-  -tored 
in  i)U)s  ;uul  the  iiron/e  i-  earcfull\    hou-e-d. 

Aik    nkAki     Ai'i'LiA.v»i;s 

in  the  liuildini:  for  llu-  re«  lamatiun  of  jack-  i-  .il-(t  l<Matc-d 

c.|U  pnuiu    for   r»|)airintr  and   mountini;   air   ho-e.      littinu-' 

are-   -tripped    from   the   old   hose  on   a   home-made-   machine. 

«  liane-d   and   reaiT|>lie-d.      (  )ver  '»•)  per  eent  of  the  tittinsis  arc 

re-uiriic-d  to  -ervicc.      Ihe-  air  ho-e  that  have  a  certain  port i«»n 

'.^ood  are  used  to  make  dumm\    hose  eonnee  tions.  l»ut  one  of 

'  '•  oi  the-  -anit-  aiticlc-  and  making  one  i;o(»(l  article  from      ilie  i.e-t  savini^s  effected  is  the  use  of  the  old  air  hose  as  a 

undainaiied    pans.      .\ppro\iniatcIy   .-^J.OdO   jK-r  month   is      holder  fur  the  eutter-  u-ed  itJ  the- >te-e-l  ear  vard.     The  exjK-nse' 

*d  in  this  manner.  of  manufac  turini:  cutter-  with  an  eye  in  the  head,  and  -upplv- 

^\e  liaye-  a  -pecial  -hoj*  for  the-  handling  of  all  jacks  and      in^  wo(tdc-n  handle-.-,  when  the  ii-e  atid  al»u>e  that  the-e-  t<K)ls 

reclaim  approximateh    from   .>(•  to  (lO  jacks  per  month      receive    is   considered,    make--   the-   eost    of   mainte-nanee   ex- 

'1  c-fiect  a  saviim  *'•  from  >2iH)  to  .S2,^n.  cc— !\c-;  hut  hy  makiin:  a  l-';-in.  chi-ej  In  in.  luni:  and  driv- 
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ing  it  through  an  old  air  hose,  a  satisfactory  cutter  is  ob- 
tained. In  addition  to  the  amount  saved  in  eliminating 
handle  breakages  and  in  the  manufacture  of  the  cutters  there 
is  no  danger  of  injuries  due  to  the  missing  of  the  cutter  and 
striking  the  handle.  All  steam  hose  are  stripped  and  re- 
mounted in  this  department,  all  of  this  work  being  handled 
on  a  piece-work  basis.  In  another  section  air  brake  cylinders 
and  reservoirs  are  reclaimed,  as  well  as  retaining  valves  that 
find  their  way  to  the  scrap  bins.  Parts  that  are  broken  are 
removed  and  the  good  parts  are  collected  and  reassembled. 

The  angle  cock  grinding  machine  is  located  in  another 
l)uilding.  Twelve  cylinders  can  be  ground  simultaneously 
with  this  machine.  We  are  able  to  make  repairs  to  all  angle 
cocks  that  are  sent  in  for  repairs  or  those  that  arrive  with 
the  scrap. 

Triple  valves  are  cared  for  in  the  pipe  and  copper  shop 
where  we  have  a  complete  test  rack,  and  the  valves  after  being 
repaired  undergo  a  very  rigid  test.  The  same  method  is 
pursued  in  this  department  as  in  the  others,  that  of  discard- 
ing broken  pieces  and  saving  tlie  good  parts  in  order  to  build 
up  a  complete  article. 

LAGGING,  ETC. 

Old  boiler  lagging  that  is  removed  is  sent  to  a  building 
wliere  it  is  ground  up  and  remoulded.  Quite  a  saving  is 
effected  in  this  manner  at  a  nominal  cost. 

Scrap  car  roofing  plays  an  important  part  in  the  scrap 
yard,  the  buildings  being  constructed  of  it.  Wash  buckets 
are  manufactured  for  the  shops  as  well  as  for  the  locomotives; 
also  wash  basins  for  caboose  cars,  fire  buckets,  swab  casings 
for  piston  rods  and  valve  stems,  stove  pipe,  oil  cans,  gutters 
for  shop  buildings,  etc. 

A  large  numljer  of  switch  and  luind  lanterns  are  reclaimed 
each  month,  as  well  as  gage  lamps,  classification  and  marker 
lamps,  by  simply  boiling  in  a  vat,  renewing  the  broken  parts 
and  appl\ing  tlie  necessary  lenses. 

Glolje  valves  that  are  .<;crapped  on  account  of  the  seat  being 
badlv  cut.  stem  bent,  handle  broken  off  or  lost,  arc  easilv  re- 
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Reclaimed  Air  Brake  Cylinders 

claimed  and  returned  to  service  by  the  renewal  of  the  broken 
or  worn  out  parts.  We  reclaim  approximately  200  of  these 
valves  per  month  at  a  saving  of  about  $150. 

.\fter  the  old  passenger  car  roofing  is  removed  on  account 
of  being  worn  out  it  is  placed  over  a  furnace  and  all  of  the 
solder  is  removed,  remelted  into  sticks  and  sent  to  the  tin 
shop  for  future  use.  It  is  also  surprising  the  amount  of  cop- 
per that  is  thus  reclaimed  and  sent  to  the  brass  foundry.  Old 
dope  is  gathered  up,  carefully  cleaned  and  reapplied.  Old 
pipe  is  used  for  sand  pipes  on  locomotives,  as  well  as  cut  up 
and  used  as  thimbles  for  various  requirements. 


Reflex  water  gage  glasses  are  reground  on  a  machine  cca- 
structed  in  the  shop,  at  a  cost  of  three  cents  each.  Bullscye 
lubricator  glasses  are  reground  on  an  Aloxite  wheel  and  e- 
polished  and  returned  to  service  at  a  cost  of  one  cent  each. 

All  of  our  oil  is  received  in  metal  drums  and  as  a  con  e- 
quence  a  considerable  amount  of  heavy  bodied  oil  sticks  to 
the  side  of  the  drums,  especially  so  in  cold  weather.  T  le 
drums  are  heated  and  the  oil  collected  and  used  about  t  le 
shops  for  the  lubrication  of  machiner>'. 

Car  wheels  that  are  slid  flat  and  removed,  and  which  wouid 
otherwise  be  scrapped,  are  placed  in  a  grinding  machine  and 
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the  flat  spots,  if  not  too  deep,  are  ground  out  and  the  wheels 
returned  to  ser\'ice.  On  account  of  the  accuracy  of  the  grind- 
ing it  gives  practically  ten  per  cent  more  wear  than  a  wheel 
that  is  bored  and  mounted  in  the  usual  manner.  The  saving 
thus  effected  amounts  to  approximately  $600  per  month. 

Old  carpets  removed  from  dining  and  parlor  cars  are  cut 
up  into  suitable  sizes  and  with  a  plate  and  handle  made  of 
old  car  roofing,  used  as  a  dust  collector  in  front  of  the  journal 
boxes  on  passenger  cars. 

There  is  a  great  wear  on  the  corners  of  coach  seats,  and 
after  transferring  the  backs  from  one  side  to  another  and 
both  comers  become  worn  it  would  be  necessary  in  order  to 
avoid  this  unsightly  appearance,  to  apply  a  new  roll  on  the 
top  of  the  back.  To  overcome  this  feature  we  save  the  good 
portions  of  plush  removed  from  repairs  to  seats  and  backs 
and  make  a  cap  to  cover  the  corner,  thus  saving  the  lalx)r 
of  transferring  the  seat  backs  or  applying  new  plush  rolls. 
On  a  first-class  coach  the  cost  of  labor  and  material  to  renew 
the  rolls  on  the  backs  would  amount  to  about  $142,  while 
caps  can  be  applied  at  a  co.st  of  from  $14.00  to  $18.00. 

Old  paint  is  saved  to  make  a  compound  for  use  on  pipt 
joints.  Varnish  residue  is  drained  and  applied  to  joints  and 
used  in  other  places  where  a  gum  is  required. 


High  Speed  Drills. — A  fact  often  lost  sight  of,  even  b> 
experienced  users  of  drills,  is  that  cutting  ability  and  hard- 
ness are  not  the  same  thing.  This  is  especially  true  of  high 
speed  drills,  the  a{)i)arent  hardness  of  which  varies  with  thf 
composition  of  the  steel,  and  is  no  indication  of  cutting  abil- 
ity. Some  of  the  best  high-speed  tools  ever  tested  could  1h' 
filed  so  readily  that  if  this  were  any  indication  of  the  work 
to  be  expected  of  them  they  would  be  condemned  without  a 
working  trial.  A  high-speed  drill  that  cannot  be  filed  may. 
by  exercising  the  greatest  care,  be  made  to  drill  extremely 
hard  material  successfully;  but  for  softer  materials  it  will 
be  found  so  lirittle  as  to  be  worthless. — The  Engineer. 


New 
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MULTIPLATE  VALVES 

In  the  development  of  a  general  policy  of  fuel  economy, 
that  wasted  because  of  leaky  valves  should  be  given  considera- 
tion as  well  as  that  lost  in  other  ways.  Steam  valves  of  vari- 
ous types  are  often  allowed  to  remain  in  a  leaky  condition 
with  a  resultant  fuel  waste  Ijecause  of  lack  of  time  to  regrind 
them,  or  from  the  lack  of  proper  facilities. 

The  O'Malley-Beare  Valve  Company,  Chicago,  realizing 


O'Malley-Beare    Multiplate    Blow-Off    Valve 

A  — Outlet;  1!  -Arrow  Indicating  Port  Position;  C — Service  Valve: 
Import;  H — Pressure  Inlet.  The  monkey  wrench  is  shown  in  position 
'or  cutting  the  valve  out  of  service. 

the  need  of  a  valve  that  can  easily .  and  quickly  be  made 
^team-tight  by  even  an  inexperienced  workman,  has  develo{)ed 
the  Multiplate  valve.  Its  general  construction  is  substan- 
'iully  the  same  as  that  ordinarily  used,  with  the  exception 
'hat  the  valve  head  and  the  valve  seat  are  made  up  of  sev- 
<^Tal  uniform  superimposed  metal  plates  held  in  place  with 
-■uitable  retaining  nuts.  As  the  valve  wears  and  begins  to 
"•ak,  the  bonnet  is  removed  and  a  plate  from  both  the  seat 

nd  the  head  is  discarded  from  the  magazine  of  plates  in  the 
^alve.  The  bonnet  is  then  replaced,  the  valve  being  in  the 
■  ime  condition  as  when  new.  As  the  plates  are  used  they 
!:iay  be  replaced  by  new  ones.  In  case  there  are  none  at 
i-and  the  valves  can  V>e  used  without  them,  the  master  seats 

n  the  valves  being  properly  machined  for  this  purpose.  The 
thickness  of  the  plates  represents  the  amount  of  metal  that  is 
ground  off  the  heads  and  seats  of  valves  of  other  types  when 
't  is  necessar}'  to  repair  them  for  leakage. 


An  interesting  feature  of  these  valves  is  that  the  parts  are 
interchangeable  with  valves  of  other  makes;  that  is,  the  bon- 
net of  the  O'Malley-Beare  valve  can  be  applied  to  the  body 
of  numerous  other  makes.  Multiplate  valves  of  all  types  for 
all  classes  of  service  are  made  by  this  company.  The  com- 
position of  the  plates  used  in  the  seat  and  head  varies  for  the 
service  in  which  the  valve  is  used.  Brass  plates  are  provided 
for  saturated  steam  valves,  composition  nickel  and  Monel 
plates  are  provided  for  superheated  steam  valves,  and  a  plate 
of  special  mixture  is  provided  for  the  thinner  gases,  such  as 
oxygen  and  acetylene.  The  plates  generally  used  are  bevel 
in  form,  but  in  check  valves,  and  in  other  valves  where 
suitable,  flat  plates  are  used. 

In  addition  to  the  medium  and  extra  heavy  valves,  this 
company  makes  a  Duplex  Multiplate  blow-off  valve  that  is 
e^pecially  adapted  to  locomotive  ser\'ice.  It  is  so  constructed 
that  the  valve  seat  and  the  valve  head  can  te  removed  for 


Two- Inch    Injector   Fountain   Stop   Valve   Showing   the   Seat   Plate* 
and  the   Nut  Securing  Them 

repairs  with  the  boiler  under  pressure.  The  construction  of 
this  valve  is  shown  in  the  illustrations.  The  valve  body  A 
has  a  steam  tight  taper  fit  in  the  outer  casing  B.  An  open- 
ing in  the  valve  body  when  placed  in  line  with  the  boiler 
connection  cuts  in  the  valve.  By  turning  the  valve  body 
around  90  deg.  the  valve  is  cut  out  and  at  this  time  the  valve 
seat  and  head  can  be  removed.  The  valve  seat  is  removed  by 
releasing  the  seat  bolts  C,  and  the  valve  heetd  is  removed  by 
removing  the  handle  of  the  valve  and  the  clevis  D,  and  push- 
ing the  valve  stem  down  through  the  valve.     Notations  are 
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ini,'  it  through  an  old  air  lii)>c,  a  satisfiuUin  «  uttir  i>  ol)- 
taiiK'd.  In  addition  lo  llu-  amount  saved  in  iliniinatin>i 
liandlo  hrcakaiiis  and  in  tlir  nianufaiturr  of  tlu-  lUllrrs  iluTc 
i^  no  danizcr  of  iniurii>  dm.'  to  tlu'  nn»ini,'  of  the  cutter  and 
strikini:  tin-  handle.  All  steam  host-  are  stri])|)ed  and  re- 
^^ntunled  in  thi-  department,  all  of  tlii-  work  Weinu  handled 
on  a  [)iete-\vork  lia>is.  In  another  .section  air  Wrake  eyjinders 
and  re>ervoir>  are  reclaimed,  as  well  as  retainini;  valve>  that 
find  their  way  H)  the  .serap  l»in>.  Parts  that  are  hroken  are 
rcinowd  and  the  yood  parts  are  eolleeted  and  reas.-i'ml)leil. 
..rile  anyle  erR-k  urindint;  niafhim-  i-  located  in  another 
l»uililini:.  Iwelve  (\linder>  lan  l>e  ground  simultaneous!} 
with  lhi>  nunliine.  \\ f  art-  al>le  to  make-  repair>  to  all  an!.;le 
eink^  tliat  are  .sent   in   for  repair>  or  tho.se  that  arrive  with 

jlu   :scn*f>. 

IViple  valves  arr  >ari-d    for   in   the  pi[>e  and  iopprr  shop 

where  we  have  a  lompletf  te.-t  rai  k,  and  the  valvi>  after  Itein^ 

re}iaire<l   undermi  a   very   riiiicl   tc'>t.       The   .>>ame   mrthotl    i.- 
■jiursued  in  this  department  a>  in  tin-  others,  that  of  diseard- 

in-i  liroken  pieei>  and  -avini;  the  ijood  parl~  in  order  to  Kuild 

ur>  a  lonipkie  ,irli<  K-. 

•  )lil  I«>iler  Iai;«^ini:  thai  is  ninovt-d  i<  sent  to  a  huildin!:; 
where  it  i~  !jroun<l  up  an<i  nniouldid.  ',»uitr  a  .-avini:  i- 
etYoited  in  this  manner  at  a  nominal  ( (t-t. 

Seraj>  ear  nMifinu  j»lay>  an  imp<»rtant  pari  in  tlu-  .-eraji 
\ard.  the  Kirildinu'^  iieinii  con^trut  ted  of  it.  Wa-h  l>uikit~ 
are  manufat  luri-d  for  th<-  -hops  as  will  as  f(tr  the  lt>romoiive-; 
also  \\\islitKi,siiis  for  laluto-e  tar-,  tire  Wucket.-.  >wal>  rasing- 
for  pi>"lon  rods  antl  valvi-  -teins.  -tovc  pijif.  oil  i  an-,  u'uttrr- 
iivf  -ho]>  l.uililinL,'s,  v\c. 

\  larye  nuniher  of  .'-wiii  h  and  hand  laniiTn-  arr  reclainu'd 
laih  luonthras  Vvell  as  yaue  lamp-.  « lassiiu  ation  and  market 
lamps. -l.»y. -imply  hoilini,'  in  a  vat.  niuwint;  the  l>nikin  |)art;J 
and  a|>pl\iim  the  neie>-ary  len-e-. 

(jlolie  \alvt-  that  are  -erapped  on  aeeount  of  the  >eal  heinu 
i>adl\'  eut.  -trm  l>ent.  handle  l>rok«-n  <iff  or  lost,  are  easilv  re- 


Rev-laiiiied    Air    Brake    Cylinders 

1  l.tinii-d  ami  returned  to  -i-rvier  Ia  tlir  reuiwal  of  the  liroken 
nr  worn  out  part-.  \\ C  reelaim  ap})ro.\imatel\  2<M)  of  these 
v.iKt-  jiiT  UKinth  at  a  -avinu  of  aliout  ,S1.>(». 

.Viter  the  old  pa--enuer  <  ar  roohni:  i<  removed  on  account 
•  if  iK'inu  Worn  out  it  i-  jihued  ovtr  a  furnace  and  all  of  the 
-older  i-  removed,  renielted  into  -ti<k-  and  -ent  to  the  tin 
-hop  tor  future  u>e.  It  i>  al-o  -urjirisin^  the  amount  of  cop- 
|>erlhat  is  thu-  reclaimed  and  -ent  to  the  hra—  foundry.  Old 
dope  is  iiathi  red  up.  larefuUy  deanecl  and  reapplied.  Old 
pipe  is  u>ed  for  -and  jiipe-  on  hKomotivi--,  a-  well  as  «  ut  up 
and   u-ed   .i-  tliiniiile-   for  various   reiiuirements. 


Ketle.x  water  ^a^e  ula»e>  are  re^round  on  a  machine  c<:v- 
>tructed  in  the  >hop.  at  a  ((»>t  of  three  cents  each.     Bulls.    ^ 
lal)ricator  t^la-ses  are  retrround  on  an  .\lo\ite  wheel  and 
polished  and  returned  to  servid-  at  a  co-t  of  one  cent  each. 

All  of  our  oil  i.^  received  in  metal  drums  and  as  a  con  ■- 
<|Uence  a  considerable  amount  of  heavy  hodied  oil  sticks  (( 
the  side  of  the  drum>,  especially  so  in  colil  weather.  1  , 
drum-  ari-  heatc-d  and  the  oil  collected  and  u-ed  aliout  i  < 
-ho|)S  for  the  lul>riiation  of  machinery. 

Car  wluel-  that  are  -lid  llat  and  removed,  and  which  won   1 
otherwise  l<e  .-crapped,  are  placed  in  a  ijrindinu  machine  a:  1 


Fcirn.ice    for    Melting    Heavy    Oil    from    Sides    of    Metnl    Barrels 

the  tlat  spots,  if  not  too  deep,  are  ground  out  and  the  wheels 
returned  to  -ervice.     ( )ii  account  of  the  accuracy  of  the  urind- 
Iiil;  it  uive-  practically  ten  per  cent  more  wear  than  a  wheel    ■ 
that  is  liored  and  mouulid  in  the  u-ual  manner.      The  savin■i^  ' 
ihus  effected  amounts  to  ap|)ro.\imately  .S<»()()  per  month.     _  ':.'■ 

Old  carjHt-  removed   from  dininu  and  jiarlor  cars  are  cut  ■' 
up   into  -uilalile  -i/e-  and   with   a   |ilate  and   handle  made  of" 
old  c  ar  rcMihnii.  u>ed  a>  a  du-t  cciUector  in  front  of  the  journal  / 
I'o.xes  on  |>a--eni,'er  car.-.  ••    :..     -•  :. 

I  here  is  a   i^reat   wear  on   the  (oriier-  of  coach   -eats,  arid 
after  tran>ferrinu  the  Kack-   from  one  -ide  to  another  and-   ; 
Ixith  corners  hecome  woiii  it  would  lie  necessarv  in  order  tci 
a\oid   thi-  unsightly  ajipearaiK c  to  ajiply  a   new   roll  on   the 
top  ot  the  liack.      To  overcome  tin-  feature'  we  .save  the  iiocjcl;', 
pt»rtion.-  of  |)lu-h   removed    from   rcjiair-  to  seat-  and  Itack--.- 
and    make-  a  cap  to  cover  the  corner,   thus   -avimj  the  lal»oi  _. 
oi    iraii-lerrinL;  the-  -eat    hack-  or  a|)|il\in'4   in-w  plush   roll:-  ;•. 
(  »ii  a  l'ir-t-cla>s  coach  the  co-t  f»f  lalior  and  material  to  renev.   .. 
the  rolls  on  the  hack-  would  amount  to  aliout  .S142.  while   - 
<  ap>  can  l.e  appliecl  at  a  co-t  of  from  ."^1 -4.(10  to  ."slM.ftO.  '   • 

old  jiamt  I-  -a\i(|  to  make  a  compound  for  u-e  on  pipi--. , 
joints,  \arnish  n-idue  i-  drained  and  applic-d  to  joints  and  •- 
u-ed  in  other  jihue-  where  a  ^um  i-  rc-i|uired.    ,        ... 

\lu.n    Sill  II   Duii.i.^.      .\   fact  often   lo-t   -i^'ht  of,  even  li>--. 
e\|ieriented  u-er-  of  drill-.  i>  that  cuttiiiLT  aliility  and  hard':. 
tie--  are  not  the  -amc-  thinu.      I'hi-  is  especially  true  of  hi^h  '  ■ 
-peed  drill-,  the  ap|>arent  harclness  of  which  varies  with  tii' 
iom|)o-iiion  of  the  -teel.  and  i-  no  indication  of  cuttint^  aliil 
it\.      .Some  of  the  liest   In'uh-speed   tools  ever  tested  could   l»t    . 
tiled  -o  readily  that  if  thi-  were  any   indication  of  the  work  .  , 
to  lie  expected  of  them  they  would  he  condemned   without  n. • ' 
workiiiL:  trial.     .\  hi<:h--pee(l  drill  that  cannot  he  t'lled  ma\   '■ 
li\    exerci.-inu  the  greatest  care,   lie  made  to  drill  extremel; 
hard   material    -uc  ce-sfully :   hut    for   softer  material.*   it  will 
lie  foumi  -o  lirittlc-  a-  to  he  worthless. —  Tlir  Kni^itiecr.    .■■••.•';•• 


¥II(G 


^        MILTIPLATK  \AIAHS 

In  till,'  (l('Vi'l()|>inc'iU  ol    a   utiu-ral   [loliiv  of  lurl  i-ronomx . 

1  \\a~titi  Wot  aiiM- «»r  K'aky  valvo  should  he  Lrivcn  ron>i<KTa- 

11  .i«  well  a>  that  lo>t  in  otluT  \vay>.     Steam  valve-  of  vari- 

-  t\|>e>  are  nfit-n  allowi'd   to  n-niain   in   a   leaky  toiiditioii 

ih  a  re>ullaiit  fuel  waste  l)erau>e'  of  hn  k  of  time  to  nizrind 

-111.  or  from  the  laek  of  proper  fa(ilili<>. 

I  he   t  ►'Malley-Hiare    \  alvi-   (((miiany.    (hieauo.    reali/iiiii 


O'Malley- Beare    Miiltiplate    Blow-Off    Valve 
^      '»iitlit:      I:       \ii..«      liiiiitatiiiti     I'ovi     l'>>-iii<iii;     LV  •  St)  vico     \':ii\t  . 

'    Iltitli;    t)u'    vahr    out -«»I.  MTVUV.     ;   .   ^  •. 

'iced    of    a    vahi'    that    ean    ea>il\     and    (|uiikl\     lir    madr 
'  ain-tii:i)t  l'\  even  an  itiexperieiiied  workman,  ha-  developed 
•    Muhi|)late   valve.      It-   u'eiural   c  on-tru*  tioii    i-    -ulotan 
dy  tlu-   -ame  a-   that    ordinarily   use»l,   with    the  txeipliun 

tin-  valve  head   and  the  valve  srat  are  made  up  of  -e\ 

'   um'form   -uprrimpo-e(l   metal    plate-   lielil    in    |>la<e   with 

'aide   retainini:   nut>.      .\-  the   valve  wear-  and   Uiiins  t<i 

k.  the  ludiiu't   i-  removi-rl  and  a   plate  from  lioth   the  -eat 

i  the  head  i-  di-earded  from  the  ma^'a/ine  of  |>lat(.-  in  tlu- 

\*'-       I  he  lioimet   i-   then   replated,   the  valve  lii-int:   in   the 

"le  eondition   a-  when   new.     .\s  the  plate>  are  used  the\ 

'y  lie   n'|)laeed    l>y   new    ones.      In   ea-e  there   are   none  at 

!id  ihe  valves  can  he  used   without  them,  tin-  ma-ter  seats 

die  valves  heiiiL;  |>r()|>erl\  maihined  for  this  j)urpose.      The 

lekness  of  the  plate-  rejireseiits  the  amount  (»f  metal  that  i- 

'•'und  off  the  head-  and  -eats  of  valves  of  other  type-  when 

1-  neee.-.<arv  to  repair  them  for  leakage. 


An  intere-linij  feature  of  tlk-e  valve-  i-  thai  tlie  parts  are 
iiiterdianueahh-  with  valve-  of  other  make.-:  that  i-.  tin?  l»oii- 
net  of  the  <  )"Malley-lHare  valve  can  Ixvapplieci  t«t  tlie  hody 
of  numerou-  other  make-.  .\Iultii>late  valves  of  all  tyjK-s  fof 
all  ela->e-  of  -ervi«e  are  made  hy  this  company.  Ihe  com- 
p(.-ition  <tf  the  plate-  u-i'd  ii\  the  <eat  anil  head  varie-  for  the 
-«  rvin-  in  whic  h  the  valve  is  u-ed.  Brass  plates  are  provided 
fur  -aturati<l  -team  valves,  tompositioii  niekel  and  \Monel 
|)late-  are  provided  for  suiu-rluated  steam  valves,  and  a  plate 
of  -peeial  mixture  is  proviiled  t"or  the  thiimer  irases,  such  as 
oxymn  an<l  aietyk'He.  The  plaie-  i^iiieralh  u-ed  are  Iievei 
in  f«»rm.  hut  in  » he<  k  valve-,  and  in  other  \alve^  where 
-IMlahle,  llat  |ilate-  ari-  u-ed. 

hi  addition  to  tlu-  medium  and  extra  heavy  valve-,  this 
(oinpaii)  make-  a  Dujdex  Multiplate  1»h»w -off  valve  that  is 
especially  adapted  to  lo«omotive  >erviK'.  Ii  i>  :?o  <<»n*tructed 
that    the  valvi-   -eat    and    tlie   valve   head   ean   liC  reniiove*!    for 


Two- Inch    Injector    Fountain    Sto|j    Valve    Showing    the    Seat    Plates 
^,    : '-..  and    the    Nut    Securing   Them 

n|>air-  with  tlu'  hoiler  under  |i!i'— ure.  I  he  ( onstru«"tion  of 
thi-  valve  is  showti  in  the  illu-trations.  The  valve  IkkIv  .1 
has  a  steam  tii;ht  tapir  tit  in  the  outer  tasinj^  Ii.  .\n  ojK-n- 
iii!.;  in  the  valve  hody  when  |>hued  in  line  with  the  l»oiler 
lonnection  euts  in  the  valve.  Hy  turniiii:  the  valve  hodv 
around  '^O  deu'.  the  valve  is  cm  out  and  at  thi-  time  the  valve 
seat  and  head  tan  he  removed.  The  valve  -tMt  is  removed  l»v 
n  leasing  the  -eat  holts  ( '.  and  the  valvi-  hend  i-  removed  hv 
ri'movinc  the  handle  of  the  valvt-  and  the  clevi-  />.  and  push- 
inii  the  valve  ,-leni  down  titrou.nh  the  valve.     Notations  are 
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cast  in  the  outer  casing  and  in  the  exposed  part  of  the  valve 
casing  to  show  the  position  of  the  port  in  the  valve  body  with 
respect  to  the  boiler  connection.  The  valve  body  is  held  in 
the  outer  casing  by  the  adjusting  ring  E  and  the  lock  ring  F. 
If  after  long  ser\'ice  the  valve  body  should  stick  in  the  casing 


n    a*-D 


method  of  removing  the  wheels  by  blocking  over  the  driving 
boxes  to  take  the  weight  off  the  axle,  has  been  devised  by 


Multlplate  Blow-Off  Valve 


when  it  is  desired  to  cut  out  the  valve,  it  can  be  relieved  by 
a  slight  adjustment  of  these  nuts.  The  same  general  prin- 
ciple is  followed  in  the  application  of  the  valve  plates  in  this 
valve  as  in  the  other  types  of  valves. 


IMPROVED  DROP  PIT 

In  removing  driving  wheels  from  a  locomotive  by  means 
of  a  drop  pit  the  ordinan-  practice  is  to  place  the  engine  so 


Locomotive  in   Position    Ready  for   Removai   of  Wheels 

that  the  wheels  which  are  to  be  removed  are  over  the  pit 
and  then  raise  the  locomotive  by  means  of  jacks.  In  order 
to  obviate  the  necessity  of  jacking    up    the    locomotive,    a 


Pail  fo  be  depresi^S^ 
o'g'jf  isx/b'    ^  surf'groore  in  ISx  IS  Timbers 


x:. 


Seciion  af  Cenfer 
Line  of  Beam. 


General   Arrangement  of  the   Drop   Pit 

W.  J,  Pamplin  and  S.  C.  Morton,  Waycross,  Ga.     In  using 
this  drop  pit,  which  is  shown  in  the  illustrations,  blocks  are 


Drop    Pit    in    Use    Lowering    a    Pair    of    Driving    Wheels 
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pliiLod  over  the  driving  boxes  of  the  wheels  which  are  to  be 
removed  and  the  engine  is  then  run  over  the  pit,  this  pair 
of  driving  wheels  being  lowered  by  means  of  a  depression  in 
the  pit  rail.  The  weight  is  thus  relieved  from  the  axle  and 
tlic  ordinary  form  of  drop  pit  jack  is  run  up  and  raises  the 
wlieels  enough  so  that  the  pit  rails  may  be  removed.  The 
jack  is  then  lowered  and  the  wheels  transferred  to  the  next 
adjoining  track  and  raised  to  the  floor  level  as  in  the  ordi- 
nary form  of  drop  pit. 

This  design  of  drop  pit  has  been  patented  by  the  inventors. 
In  one  case  where  it  is  in  use  on  the  Atlantic  Coast  Line, 
the  main  driving  wheels  were  removed  from  a  locomotive, 
the  brasses  rebored  and  refitted  and  the  wheels  replaced,  the 
entire  work  from  the  time  the  engine  was  placed  over  the 
pit  until  it  was  again  ready  for  service  being  accomplished 
by  a  machinist  and  two  helpers  in  six  and  one-half  hours. 


DETROIT   BALL  VALVE 

The  accompanying  illustration  shows  the  ball  valve  made 
by  the  Detroit  Valve  Company,  Detroit,  Mich.  The  inter- 
esting feature  of  this  valve  is,  as  the  name  implies,  the  ball 
disc.  This  ball,  which  is  made  of  a  hard  bell  metal,  is  held 
suspended  in  a  case,  being  free  to  rotate  in  any  direction. 
The  valve  seat  is  of  a  socket  form,  being  rounded  to  an  angle 
of  45  deg.  In  closing  the  valve  the  ball  is  lowered  onto  its 
seat,  but  it  is  not  ground  in  as  is  the  case  with  a  flat  valve 
disc  on  a  flat  seated  valve.     Further  turning  of  the  valve 


Globe  Valve  Closing  with  Spherical  Joint 

'tern  presses  the  ball  tightly  into  its  seat,  while  the  cupped 
'^age  holder  slightly  rotates  around  the  ball.  It  makes,  in 
■act,  a  ball  and  socket  joint.  In  opening,  the  ball  valve  case 
^'leases  its  grip  on  the  ball,  lifting  it  off  the  seat  without 
•ny  grinding  effect  on  either  the  ball  disc  or  the  seat.  As  the 
^  live  is  opened  the  ball  will  be  rotated  slightly,  thus  giving 
«i  constantly  changing  surface  each  time  the  valve  is  operated. 

'lis  same  plan  is  adopted  for  globe,  angle  and  check  valves, 
^'  '  parts  being  interchangeable  for  each  size  of  valve. 

The  Duntley  Products  Sales  Company,  Fisher  building, 

nicago.  111.,  has  been  granted  exclusive  railway  sales  rights 
'  r  this  valve. 


UNIVERSAL  GRAIN  DOOR 

An  efficient  and  practical  grain  door  which  has  been  in  use 
on  50,000  cars  in  this  country,  and  is  the  standard  on  some 
roads,  has  been  placed  on  the  market  by  the  Universal  Grain 
Door  Company,  Transportation  building,  Chicago.  This 
door  was  formerly  known  as  the  McNulty  nailless  grain  door; 
no  nails  whatever  are  required  in  its  application  to  a  car. 
With  it  a  car  can  be  coopered  for  a  shipment  of  grain  in  five 
minutes  and  the  door  can  be  removed  under  load  in  less  than 
two  minutes.  In  either  its  application  or  removal  it  is  un- 
necessary to  mutilate  either  the  door  posts  of  the  car  or  the 
grain  door  itself.  The  fact  that  no  nails  are  required  in  its 
application  is  a  decided  advantage,  for  where  these  nails  are 
used  the  door  post  soon  becomes  badly  mutilated.  One  of  the 
illustrations  shows  such  a  post  and  the  damaging  effect  of 
such  conditions  to  other  freight  is  apparent,  especially  to 
shipments  of  flour  in  bags.  One  road  attempted  to  remove 
all  nails  in  the  door  post  before  offering  the  cars  to  shippers 
of  such  commodities,  but  this  was  found  to  be  an  expensive 
practice. 

The  ease  with  which  this  door  mav  be  removed  is  an  im- 


Weight  of  Oil. — The  lightest  oil  used  for  lubrication  has 
a  specific  gravity  of  about  0.865  and  the  heaviest  about  0.930. 
The  commercial  range  is  from  0.885  to  0.907. — Power. 


Universal  Grain   Door 

portant  factor  from  the  standpoint  of  the  amount  of  grain 
handled  at  the  elevators.  With  the  ordinary  nailed  door  it 
takes  from  10  to  20  minutes  to  clear  the  doorway  so  that  the 
shovelers  may  enter  the  car.  By  reducing  this  time  to  less 
than  two  minutes  the  numl)er  of  cars  handled  at  an  elevator 
may  be  increased  from  20  to  25  per  cent,  which  is  an  im- 
portant item  to  both  the  railroads  and  the  elevator  operators, 
as  more  grain  can  be  handled  per  day  and  the  cars  will  be 
more  promptly  released  when  they  are  needed  most.  This 
door  is  handled  in  the  same  manner  as  the  ordinary-  grain 
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ca>t  in  the  ouirr  ta-iiiiz  and  in  tlu'  I'xpoM'd  part  of  tlu  valvt-      ini'tliod  of  rctnovinL;  tlu'  wlurls  ]>y  Motkinc  over  the  drivii\r 
casing  to  iiliou  the  [>o.-ition  of  the  port  in  the  valve  ImkIv  with      lio.xes.  to  take  the  weight  off  the  axle,  has  been  devised   ' 
respect  to  the  hoiler  connection.      I'he  valve  body  is  held  in 
the  outer  casing  \>\  tin-  adjusting  ring  I\  and  the  lock  ring  /•". 
:  If  after  long  >er\ice  the  valv«'  liodx  -hould  >titk  in  the  casing 


■■iv!i: 


'••■il   .;. 

r 


j..,i  ^ 


.1 

■  t  •; 


■^^^^'i^"' 


•  ■    1-  ■  1 


'si 

.**! 


-^r*-^ 


-+— ^ 


iv,:      K 


1      t-- 
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Rail  h  be  depressed  3^ 


'TT?/ 


;  !s 


Sec f ion  of  Center 
Line  of  Beam. 


Multiplate   Blow-Off  Valve 


General    Arrangement   of  the    Drop    Pit         ;.  . 


:Avhen  it  is  des"ired  to  cut  out  the  valve,  it  can  In-  relieved  h\ 

a  .'flight  adjustment  of  the>e  nuts.     The  same  general  prin-    ' 
.  ciple  is  followed  in  the  application  of  the  valve  plate^  in  this      \\ .  J.  Paniplin  and  S.  C.  Morton.  Waycross,  Ga.     In  using 

valve  aii  in  the  other  t>  pe-  of  valves.  thisdrop  pit,  which  is  shown  in  the  illustrations,  blocks  are 


l\IIM«)\  Kl)  DROP  IMF 

In   n-moving  driving  wheiU   from. a   lo«omotivt'  li\-  means 
of  a  drop  pit  tin-  ordinary  jiractitc  i>  to  phut-  lite  riigiiK-  so 


Locomotive   in    Position    Re.idy    for    Removal    of    Wheels 

that  the  wheel"  whiih  .ire  to  In-  reniovi-d  are  over  the  pit 
and  then  rai^c  the  lcM.<jmolive  by  mean.-  of  jaiks.  In  order 
to  obviate  the  necessity  of  jacking    up    the    locomotive,    a 


Drop    Pit    in    Use    Lov^ering    a    Pair    of    Driving    Wheels 


<  11. 
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i  over  tlu'  driving  boxes  of  tlie  wlieels  whith  are  to  he 

ed  and  the  engine  is  then  run  over  the  pit,  this  j)air 

vine  wheels  l)eing  lowered  i)y  means  of  a  dejjression  in 

T  rail.      Ihe  weight  is  thus  relieved  from  the  axle  and 

rdinarv-  fomi  of  drop  pit  jack  is  run  up  and  raises  the 

-  tnough  so  that  the  pit  raiN  may  he  removed.      The 

1.-  tlieu  lowered  and  the  wheels  transferred  to  tlu-  next 

ning  track  and  raised  to  the  rtoor  level  as  in  the  ordi- 

form  of  drop  i)it.  ,  v  ■;       ;<. 

Im"^  design  of  droj)  ])it  has  been  patcntc<l  by  the  inventors. 

;        ic-  ca>e  where  it  is  in  use  on  the  Atlantic  ("oast  Line. 

main  driving  wheels  were  removed   from  a  Icxonvjtive. 

;      Itrasires  rebored  and  refitted  and  the  wheels  replaced,  the 

ciirfrc  work  from  the  time  the  engine  wa>   jdaced  over  the 

I'ii  until  it  was  again  ready  for  .<er\ice  being  accomj»li.^hed 

1      ;  machinist  and  two  helj>ers  in  six  and  one-half  hours. 


Dinkon   HAIL  \  AiA  i: 

I  he  accompanying  illustration  shows  the  Ijftll  va!vc  made 
iy  the  Detroit  \  alve  Comj)any,  Detroit,  Mi(h.  The  inter- 
e^t^ng  feature  of  this  valve  is,  as  the  name  im|)lies.  the  l)all 
disc.,  ihis  itall,  which  is  made  of  a  hard  bell  metal,  is  held 
suspended  in  a  case,  being  free  to  rotate  in  any  direction. 
'I  lie  valve  .>eat  is  of  a  sfxket  form,  Iteing  rounded  to  an  anule 
r  -\^  deg.  In  closing  the  valve  the  l)all  is  lowered  onto  its 
stilt,  but  it  is  not  ground  in  as  is  the  case  with  a  llat  valve 
<]'."    (Ill  a   llat  seated   valve.      I'urtlur  turiiiim  ot"  the  valve 


Globe   Valve  Closing   with   Spherical   Joint 

"1  pre^.-e.-"  the  liall  tightl}    into  it<  <«eat.  while  tlie  <up|H'd 

-'■  liolder  slightly  rotates  around  tiu'  ball.      It  makes,   in 

'    a  ball  and  socket  joint.     In  opening,  the  ball  valve  ca.-e 

'  '^»>  its  grip  on  the  ball,  lifting  it  off  the  seat  witlioui 

grinding  eff«-it  on  either  the  ball  di^-  <»r  the  seat.     A.-  the 

■c  is  opened  the  ball  will  be  rotated  >liglitl\.  thus  giving 

''ii>iantly  changing  surface  eai  h  time  the  valve  is  operated. 

-  same  plan  is  ado|>ted  for  glolie,  angle  and  dietk  valve-, 

[•arts  being  inten  hangeable  for  each  <i/.e  ol"  valve. 

1  lie    Duntley    I'rodud.-    Sale.-    Company,    Fisher   building. 

ago.  111.,  ji;i>  been  granted  e.xdusivi-  railway  sales  rights 

tlii-  valve.  :  .:  !:. .  ^-   ■■:■.■■    ..  •'..   ^^ 


rNi\  iKSAi.  (;rain  dook 

An  efficient  and  j)ractical  grain  d<xjr  which  ha-  lH.rii  in  u.-c 
on  50,000  cars  in  this  country,  and  is  the  -landard  on  -ome 
road-,  has  been  placed  on  the  market  l>y  the  I'niver-al  (rrain 
Door  Companx ,  1  ran-jntrtation  l>uilding,  <  hicagw.  I  hi- 
(h)or  wa-  formerly  known  as  the  McNulty  nailless  grain  do«>r; 
no  nail>  whatever  are  ret|uire(l  in  its  application  to  a  •  ir. 
With  it  a  car  (an  l>e  c<Hji»ered  for  a  shipnnnt  of  grain  in  five 
minute>  and  the  door  can  be  removed  under  load  in  le->  than 
two  minutes.  In  either  its  application  or  removal  it  i>  un- 
necessary to  mutilate  either  the  d<M»r  po>t-  of  the  car  or  the 
grain  door  itself.  The  fa*t  that  no  nail-  are  re<|uired  in  its 
apidication  is  a  dec  ided  advantage.  f(»r  where  the-e  nails  are 
u-ed  the  d(K)r  post  soon  become-  l>adly  mutilated.  One  of  the 
illustrations  shows  such  a  fX)st  and  the  damaging  effect '<»f 
-ucli  (onditions  to  other  freight  i-  apparent.  c-i»e(ially  to 
>hi|)ments  of  llour  in  bags.  One  road  attemj.»ted  to  remove 
all  nail-  in  the  d<H)r  post  f»efore  oftering  the  cars  to  shipjxrs 
of  such  (omnKxlities,  but  this  was  found  to  l>e  an  ex(x*n-ive 
practite. 

The  liy/^e  with  which  thi-  door  may  be  removed  i&  an  im- 


\\m<;iii  (IF  On..— The  lightest  oil  u.-ed  for  hibrtratioh  has 
"peciilc  gravity  of  about  O..S(».=^  and  tli--  heaviest  abcjut  (».</.^0. 
he  commercial  range  is  from  0.885  to  0.907. — Poucr. 


Universal   Grain    Door 

portaiit  factor  from  the  .-tandpoinl  of  the  amount  of  grain 
handled  at  the  elevators.  With  the  ordinary  nailed  d«K)r  it 
takes  from  10  to  2(»  minutes  to  ck'ar  the  doorway  so  that  the 
-hovelers  may  enter  the  car.  liy  reducing  thi-  time  to  less 
tlian  two  minute-  the  numl>er  of  car.-  handled  at  an  elevator 
may  be  increased  from  20  to  25  jht  tent,  which  is  an  im- 
portant item  to  both  the  railroads  and  the  elevator  operator>. 
as  more  grain  (an  be  handled  per  day  and  the  «ars  will  l)e 
more  prompllv  nleased  when  they  ar<-  needed  nio-t.  This 
door  is  handled  in  the  same  manner  as  the  ordinarv  ijrain 
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door,  that  is,  it  is  not  a  permanent  part  of  the  car.  When 
removed  from  a  car  the  doors  may  be  used  in  an)  other  car  or 
shipped  back  to  the  grain  fields  for  further  use.  It  is  a  per- 
nr.anent  door  temporarily  used. 

The  construction  of  the  door  is  quite  simple.  It  is  made 
in  three  parts,  similar  to  the  ordinary  nailed  door,  preferaljly 
of  1^^  in.  dressed  ship-lapped  lumber.  A  relief  door  of 
sheet  metal  is  provided  in  the  lower  section.   This  door  slides 


E'lerafion. 


B  Ekvn^ion 

A-3 


Bnlaroed  Sgcfhn 

c-a. 


Details   Showing    Location    of    the    Clamping    Dogs 

in  metal  guides  and  provides  an  opening  17  in.  In  7 '4  in. 
It  is  held  opened  or  closed  by  a  small  latch.  The  doors  are 
held  firmly  to  the  door  jujsts  by  clamping  dogs  driven  into 
the  sides  of  the  door  juists.  two  to  each  door.  They  have 
sufficient  rake  to  pull  the  door  tight  to  the  posts  as  they  are 
driven  in.  A  fixed  dog  is  applied  at  one  end  of  the  door 
and  an  adjustable  dog  at  the  other,  in  order  to  provide  for 
the  varying  widths  of  car  door  openings.  The  adjustable 
dog  is  keved  to  a  crimped  sliding  piece  fixed  in  the  door,  as 


I 


Door  Post  Damaged  by  Use  of  an  Ordinary  Type  Grain   Door 

indicated  in  the  illustrations.  Provision  has  been  made  for 
the  use  of  bars  when  removing  the  doors,  two  heel  plates  l)e- 
ing  provided  at  the  lower  end  of  two  of  the  battens  in  the 
lower  door. 

It  is  claimed  that  these  doors  will  pay  for  themselves  in 


from  two  to  four  trips,  in  that  they  may  be  used  several  ti.ties 
with  practically  no  repairs,  and  that  the\  can  be  applied  ind 
removed  in  a  very  short  time.  The  labor  and  material 
required  in  their  application  are  much  less  than  with  the 
ordinary  type  of  nailed  door  in  that  no  nails  are  required, 


/nserf  T 


Lack  Pin 


Crimped  Sliding 
Phfe 


Lock  Pin 


Crimped  Sliding 
Plate 


^le^ahon. 


Deiails,  of  Adjustable  Clamping  Dogs. 
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Plan    of  Clarnping  DoffS. 


Details  of  the  Clamping   Dogs 

and  there  is  no  occasion  to  destroy  the  doors  in  unloading 
the  cars.  These  doors  can  Ije  applied  grain  tight,  and  some 
roads  that  are  using  them  report  that  the  claims  for  grain 
losses  have  been  reduced  b\-  their  use. 


AJAX  THIRD  POINT  SUPPORT 

There  is  a  tendency  for  the  forward  end  of  a  brake  beam  to 
tilt  downward  when  the  brakes  are  in  the  release  position, 
due  to  its  own  weight  plus  the  added  weight  of  the  levers 
and  connections.     This  sometimes  brings  the  levers  and  the 


AJax  Third  Point  Support 

end  of  the  brake  l)eams  low  enough  to  strike  crossing  planks 
and  obstructions  between  the  rails  which  is  liable  to  tear  erf 
tlie  rigging  and  cause  derailments.  It  also  causes  the  upp^r 
part  of  the  brake  shoes  to  drag  on  the  wheels,  producing  un- 
even brake  shoe  wear  and  some  retarding  effect  to  the  train. 
Furthermore,  with  the  brake  beam  in  tliis  position  an  aj - 
plication  of  the  brakes  brings  the  brake  beam  to  its  acting 
position  with  a  jerk,  causing  irregular  stresses  on  the  beani. 
To  overcome  these  undesirable  features  the  American  Steel 
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v.  andries,  Chicago,  has  brought  out  the  Ajax  third  point 
siii'port  for  brake  beams.  It  consists  of  a  link  hung  from 
tiu  end  of  the  brake  beam  and  supporting  the  end  of  the 
I .  ttom  brake  rod.  It  is  simple  in  construction  and  in  addi- 
tu.ii  to  keeping  the  brake  beam  in  proper  alinement  it  serves 
1^  a  safetv  device  in  that  the  bottom  brake  rod  connection 
u  "'  l)e  held  in  place  should  the  pin  connecting  it  with  the 
l.raive  lever  become  lost. 


GYGLOIDAL  WEIR    METER 


PNEUMATIC  DOOR  RING  RIVETER 

The  type  of  pneumatic  riveter  shown  in  the  illustration  has 
l>ocn  developed  especially  for  driving  boiler  door  ring  rivets, 
'llic  main  frame  is  a  steel  casting  to  which  are  secured  the 
(\  Under,  the  stake  and  the  operating  mechanism.  It  is  de- 
.-iuned  for  swinging  suspension  and  the  arrangement  is  sim- 
|.K'  and  compact. 

Ihis  machine  is  built  by  the  Vulcan  Engineering  Sales 
Company,  Chicago,  and  employs  the  Hanna  operating 
mechanism.     This  provides  a  gradually  increasing  pressure 


Hanna   Door   Ring    Riveter 

through  the  greater  part  of  the  stroke  until  the  desired  maxi- 
mum is  reached,  after  which  the  pressure  remains  uniform 
until  the  comi)letion  of  the  stroke.  The  toggle  mechanism, 
the  plunger  and  the  piston  head  are  steel  castings.  High 
carbon  steel  is  used  for  the  piston  rod,  die  screw,  lower  die 
holder  and  dies. 

LiQuro  FOR  HvDR.AULic  Jacks. — A  hydraulic  jack  should 
he  filled  with  alcohol  1  part,  water  2  parts,  with  a  tablespoon- 
ful  of  Sj)enn  oil  added.  It  should  never  be  filled  with  water, 
kerosene  or  wood  alcohol.  Water  is  liable  to  freeze  or  rust 
the  jack;  kerosene  destroys  the  packing;  wood  alcohol  de- 
stroys packing  and  corrodes  the  metal. — Engineering  and 
-^fining  Journal 


A  water  meter  of  the  weir  type  has  recently  l>een  developed 
by  the  Kennicott  Company,  Chicago  Heights,  111.,  in  which 
the  rate  of  flow  varies  directly  as  the  head  of  water  in  the 
weir  chamljer.  The  arrangement  of  the  device  is  sho\Mi  in 
the  drawing.  Other  forms  of  weirs  in  common  use  are  ob- 
jectionable when  applied  to  recording  meters  because  of  the 
complicated  recording  apparatus  required,  the  rate  of  flow 
in  every  case  being  a  more  or  less  complicated  function  of  the 
head.  With  the  cycloidal  weir  the  direct  proportion  of  the 
rate  of  flow  to  the  head  makes  possible  the  use  of  the  simplest 
form  of  recording  mechanism  and  accuracy  may  Ix'  obtained 
without  difficulty. 

The  weir  itself  is  a  simple  box  casting,  the  uj^jier  surface 
of  which  is  cxcloidal  in  contour.  It  is  open  at  the  lx)ttom 
and  is  bolted  or  riveted  over  a  slot  in  the  lx)ttoni  of  the  weir 


Cycloidal  Weir  l\^eter;  Rate  of  Flow  Varies  Directly  with  the  Head 

chamber.  Throughout  the  length  of  the  cycloidal  surface  is 
a  slot  accurately  machined  to  a  uniform  width  through  which 
the  water  flows  from  the  weir  chamber  to  the  storage  cham- 
l)er  in  the  lower  part  of  the  meter.  With  this  device  it  will 
be  readily  seen  that  as  the  height  of  the  water  increases,  thus 
increasing  the  rate  of  flow  though  the  lower  i)art  of  the  weir, 
the  relative  length  of  the  weir  slot  exposed  gradually  de- 
creases, thus  compensating  for  the  effect  of  the  increased 
head  over  the  lower  portion  of  the  weir.  Patents  have  been 
secured  covering  the  form  of  the  weir. 


Ai'TOGEXous  Welding  ix  Boiler  Rep.airs. — Autogenous 
welding  for  effecting  boiler  repairs  is  convenient  in  many 
instances,  but  its  advantages  are  apt  to  lead  to  oversight  of 
the  real  causes  which  produce  the  defects  the  welding  is  in- 
tended to  remedy. — The  Engineer. 

Blowing  Out  Station.a.ry  Boiler  Tires. — The  fre- 
quency with  which  the  blower  should  l)e  used  depends  on  the 
tyi^e  of  boiler,  the  soot-producing  qualities  of  the  fuel,  the 
efficiency  of  firing,  and  on  whether  a  hand  lilower  or  a 
mechanical  blower  is  used.  If  the  blower  is  of  the  mechanical 
kind  that  is  fixed  ]x^rmanently  in  place  and  that  blows  all  the 
tuljes  at  one  time,  the  labor  required  to  o{)erate  it  is  reduced, 
and  blowing  may  be  done  two  or  three  times  in  a  dav  of  24 
Jiours.  But  if  the  hand-operated,  single-jet  blower  is  used, 
the  lal)or  involved  reduces  the  number  of  cleanings  to  one  a 
day.  It  seems  to  be  generally  conceded  that  the  tulles  should 
be  blown  at  least  once  a  day.  But  if  much  soot  is  formed  it 
will  l)e  found  economical  to  blow  them  out  oftener.  even  at  the 
exj^ense  of  additional  lalx)r. — Electrical  World. 
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dour,  that  i>.  it  i-  iiut  .i   |>c-nnari<iit   p.iri  ol"  tlu-  ».ir.      \\  ln.ii 
runovnl  iruni  a  lar  tlu-  duor-  iii.iy  ho  UH'd  in  am  oilur  tar  or 
-liijipfd  l>.nk  to  ilk   urain  tiiM-  for  furiluT  u-c.     It  i>  a  [kt 
n.aiifiit  dour  temporarily  umhI. 

J  ho  (()n>tru(  tio?i  of  tho  d(»or  i~  i|uito  simplo.  Ii  i>  iiia<K- 
in  thrro  |»art-.  >iinilar  to  th.-  ordiii.ir\  ii.iih-d  door,  profor.il.h 
ol  1-^,4  iii.  drossod  >hij.-hip|.«-.|  lun-.'>rr.  .\  rrliof  dcxir  of 
sheii  iii<lal  i-  providctj  in  tlu-  lower  -ottion.     I'hi-  door  -lido*. 


troin  two  to  four  trip>.  in  that  dioy  may  l.c  u-i-d  scvoral  Ti  it> 

with  pratti«ally  no  rojiair-.  and  that  tlu-y  .an  l.o  appliod  iu\ 

romovod    in    a    vory    >liort    tiino.        llio    lahor   and    mat.  ,. 

ri<|uirtd    in    tlioir   applitatioii    are    iiuuh    K->    tlum    with  ;;, 

I  rdiiiarv    typo  of  nailed   door    in   that   no  n.iil-  are   ro»jui  d. 
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Det.iils    Show.na,  -Lpcation    of    the    Clnrnping    Doiir 


in  ni«ia}  iruidov  and  pro\  ide>  an  openinu'  1"  in.  I'\  7^;  in. 
It  i~  luld  ttpened  or  «  lo-ed  l'\  a  -mail  lateii.  I  ho  door-  a.ro 
lield  lirnih  to  the  d<Hir  po-.t«  liy  t  1. imping;  dou-  driven  into' 
tho  >ido.>i  t»f  the  do(»r  po-t-.  two  to  eaeli  door.  Iho)  have 
Miftu  iont  rake  to.  puli  tin-  dtmr  tiiiht  to  tin-  po«i-  a-  tlu\  ari- 
driven  in.  .\  lixed  do^:  i-  ap)ilied  .it  ont-  end  of  tin  door 
atid  atv  adjii-taldo  doi:  at  tlie  (tther.  in  onl»r  to  provide  for 
llio.  varyinii  width-  of  <ar  door  openim:-.  I  he  adju-t.il.lo 
dui;- i>  keyed  to  .1  <  riniped  -lidinu  pa-t  i    fixed   in  the  door,  .t- 
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Dettiils  of  the  Clamping   Dogs 


;ind  there  i-  no  oe»  a-ion  to  de-tro\  the  ijoor-  in  indoa<hnsj 
the  (.ir-.  1  lu-.-o  (hior>  tan  l>o  applied  irrain  tiijht.  antl  >onie 
roaii-  that  are  u-ini:  them  report  that  the  olaim<  for  yrain 

li  --(■-   liavr   l.eeli    re<luceci   i '\    llieir  U.-O. 


\.I  \\   nilKI)  I'OIM    SlPrOKT     ;  r    ? 

I  here  i-  a  tendonex  for  the  forward  end  of  a  hrake  l)cain  10 
tdt  downward  wlu-n  tlu-  ltrako>  are  in  tho  roloase  positina, 
diu-  to  it-  own  wfiv'ht  pin-  the  added  weight  of  tlio  lovo-s 
;  nd  I  oiin<Ttion-.       I  hi-  -onutime-  hrinu-  tlu-  lovofs-  anil  tlP-; 


Doof  Post  Daniagecl  by  Use  of  nn  Ord'tiary  Type  Grain   Door 


AJax  Third   Point   Support  '■:-.   :.    .  •   ,        ." 

end  ot  till-  lirake  heani-  low  enoULih  to  -trike  « ro.s.^im;  |>lani*-> 
.ind  oli-triioiions  hotwoon  the  rail-  whiih  i>  liaMo  to  tear  <~t  . 
tin-  rimiinu  and  <  aiiso  derailment-.  It  al-o  laii-e-  the  iipp  7  ' 
|iart  of  tho  hrako  -h<»e-  t<i  drai;  on  the  wlueU.  produeinii  Uv  - 
indicated  in  the  illu-tr.itioii-.  l'rovi-i(»n  ha>  Uvn  made  f(»r  even  hrako  -hoo  wear  and  -oine  ntanlinir  i-ffoot  to  tho  trar'"-  '. 
tlu  u-e  of  liar-  when  remo\inL:  tlu  door-,  twn  hei-1  plate-  l»o-  1- urthermoro.  with  tho  hrake  luam  in  thi-  po-ition  an  a;-  .': 
inir  j>rovided  at  the  lower  end  of  two  of  the  hatten-  in  the  I'lieation  of  tho  brake-  l»rini{-  the  lir.ike  l>oam  to  its  aetii,;  / 
hnvor  door.  po.-ition  with  a  jork.  tau>in«j:  irretzuhir  -tro->o-  on  tho  hoai    '    ■ 

Ir  i-  ( lainud  that  tlu-e  door-  will   p.iy   for  thom.-olvo.*  in  To  (jvoroonio  tlioso  undo>iral»lo  foaturos  tlio  .\morioun  Sit 
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irio.  (liiiairo.  luis  l.rouirlu  out  tlio  Aja\  third  jK)int 

rt  t(.r  l.rake"  l)oam>.     It  lonsists  of  a  link  hung  from 

,1x1  of  the  brakf   ln-ani  and  j<u|>iK)riin'^  the  end  of  the 

in  lirake  rod.      It  i>  >ini|»le  in  (onstriu  ti«m  and  in  addi- 

i.i  keepini:  tlie  hrake  heani  in  proiter  alineinent  il  >crve» 

-afi'lv    di'vi«e   in  that  the  hottmn  hrake   md  connection 

H-  lul<l   in  |>la(e  >liould  the  pin  coiniectin^  it  with  the 

|(\(  r  liei  nnii'  l(i>t. 


I'MUMMIC  DOOR  KING  Kl\  IH  KH 

I  in  t\pe  of  i>niinnalii   riveter  .-hown  in  the  illustration  ha> 

I,  deVelope<l  e-pet  iaih    for  drivini:  l>oiltr  door  ritiir  rivet-. 

main    frame    i-   a    >teil   <a>tiin,'   to   whidi   are   -e(  ured   the 

inlrr.  the  >taki"  and  tlu-  ()piratini,'  meihaiiism.      ll  i-  de- 

,(1  lor  ^winLiinir  -u-pi'n-ion  an<l  the  arr.inuemeiit   i-  sini- 

.iiid  ((impact. 

\\\'U  madnne   i>   huilt    I'V   ihe   \uKaii    Kmiineerini;   Sale- 

.mpanv.     ('hi(aizo,     and     (.mjiloy-     the     Haima     operalimr 

li:iiii~in.       I  hi-   providi>   a   Lrradiially   iiu  rea-ini:  ]ire— lire 


Hanna    Door    Ring    Riveter 


CVCLOIUAL   WHIR    MHTHR 

.\  water  meter  of  the  weir  type  ha-  rediitl}  l-een  derdojxVI 
hv  the  Kenni(()tl  ("ompan\.  ("hita.uo  Heii:hi>.  111.,  in  which 
the  rate  of  llow  varies  direitly  a-  the  head  of  water  in  the 
weir  (hamlter.  The  arranirement  of  tlu-  device  is  .shown  in 
the  drawinii.  ( )ther  forms  of  weir-  in  (omnion  u>e  are  ol>- 
jectionaide  when  a|>i>lied  to  rcKirdinu  inelir-  l>e(au>e  ol  the 
((implicated  re(()rdin.U  apparatu-  re(|uired.  the  rale  (if  t1ow 
in  every  ca.se  iK'inii  a  more  or  le—  (dinpliiated  fuiK  tion  of  th-' 
head.  With  the  (ydoidal  weir  the  dire<t  pro]>ortion  (if  the 
rate  of  tlcjw  to  the  head  m.ike-  po.->il»le  the  u>e  of  the  simplest 
lorm  of  recordini:  methani-m  and  accuracy  ma>  U- olitained 
without  dilYicult}.  :    • 

'ihe  Weir  itself  i-  a  -imjde  l>o\  (a>tini!.  tJie  Upper  -tirlacc 
ol"  whi(h  i-  (\(loidal  in  (ontour.  It  i-  o|nn  at  die  Urttom 
and  i-  Lolled  <ir  riveted  (*ver  a  -lot  in  tlie  l>ott(»m  of  lliie  weir 


T 

1 


Cycloidal  Weir  Meter:  Rate  of  Flow  Varies  Directly  with  the  Head 

(l-.amlier.  Throuirh(»ut  the  Unuih  of  the  <  ydoid.ll  surface  is 
.1  -lot  a(Curately  ma<hined  to  a  uniform  width  ihrouiih  which 
the  water  tlows  from  the  weir  «  hamlier  to  the  ^toraiIe  cham- 
Inr  ill  the  lower  jiart  of  the  meter.  \\  itll  till-  devi('<'  ll  will 
Ik-  readily  seen  thai  a»  the  iui^hl  of  the  water  in*  n.oe-,  thus 
increasini;  the  rate  of  tlow  though  the  lower  |>art  of  the  weir, 
the  relative  length  of  the  weir  -lot  cxito-cd  ixradualh  de- 
(  rea-e-.  thu-  compeii-atin!.:  for  the  effe(  t  of  the  in(  reasV-<l 
head  over  the  lower  [lortion  of  the  v.iir.  I*ateul.>  luive  Iax-u 
-e(  ured  coverinji  the  t'orm  of  the  wxir.  ■-    I-  :.    ;   ;  .' 


.\i  i(»(.i.N(n  s  \Vnm\(.  i\  limiik  Rmwiks. — Aut«»ccnoUs 
weldini;  for  effectiim  hoiUr  repair-   i-    coini-nicnt    in    manv 
in>tan(i>.   l>ul   it-  advantaue-  are  apt   to  lead  to  over.-iudit.  of 
•the  real  *au-e-  whi(h   produic  the  defe(  t-  the  weldini:  i-  in- 
tended to  nnied\ .       ///(   J-.iii^itNcr. 

Ill  <>u  i.\(.  ( )i  I  Si\ii<i\\K\  l{(»ii.M<  Ilia.-.  The  ff«r 
<|iKnt\  witli  whi(h  the  Mower" -hould  U-  u-ed  depend-  on  the 
type  of  iioiler.  the   -(Mii-produc  inn  «|ualitie--  of  the   fuel,  the 


tlirouuh  the  yreati  r  part  of  the  -troke  until  the  doired  maxi- 

'iunn   i-  readied,   after  whi(h   thr   pn— ure  remains   uniform 

'itil  the  ((im|ilelion  of  the  -troke.       Ihe  tonule  nuihani-m. 

lie   plunuer   and    the   pi-ton    head    ari    -led   (a-tint:-.      Hiiih      eftkii-ncy   of   t'lrin.u.   and   on    whether    a    hand     Mowxr     or    a 

iHion  steel   i-  u-ed    for  ihe  pi-ton   rod.  di(    -i  rew .  lower  die      mechanical  lilowt-r  i.-  u.-ed.     If  the  Mower  i-  of  the  mechanical 


•Ider  and  die-.       ..  .  ,    .. 

I.I'.M  Ml  i(i|<  IJMikAri.K  I  \(  KS.  A  h\(lrauli(  ja*  k  -hould 
'  idled  with  ahohol  1  pari,  water  J  pari-,  with  a  laMe-]ioon- 
id  of  spcrni  ,,j|  added.     It  -hould  never  he  hlled  with  water. 


kind  that  i>  tlxed  i>ermanentl\  in  pla(C  and  that  iilow-  all  the 
tuU-  at  one  time,  tlu  lahor  re(juire(l  to  operate  it  is  reduced, 
and  Mow  Jul;  may  he  doiu-  tw(»  or  three  time-  in  a  dav  of  24 
iiour-.  lint  if  the  hand-operated.  -iniiU-jet  Idower  is  u-e(i, 
the  lalior  involved  re(lu(es  the  iiumiier  of  (Uaniiiii-  to  oiu-  a 


i  tro.sene  or  wood  ahohol.     Water  i-  liaMe  to  free/.e  or  rust  <lay.     It  -eein-  to  he  'jeiurallx  <oiueded  that  the  iuIk*-  -hould 

du>  jack:    kero-tne   de-troy-   the   pa(kinL';    wood    ahohol    de-  ho  iilown  at  h  a-t  oiuc  a  day.     lUit  if  nuu  h  xmjI  i-  l"ormed  it 

'fiiys    iKickinti    ;nid    (orrode-    the    metal.  —/•J;/,i,'/;/(  cr/;/;-    -nul  will  l»e  t'ouiul  e»onomi(aJ  to  Mow  them  out  «»ftener.  even  at  the 

''fi'iiiii^Joitni.i'...-ij:.   ...;..  ^i     .....  exj)en-e  of  additional  lalxir.      /•'.Ii;lri,.:l   W'lnlJ. 
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According  to  a  press  report  the  Canadian  Pacific  has  de- 
cided to  use  only  Canadian  hardwoods  for  interior  finish  of 
sleeping,  parlor,  dining  and  observation  cars  as  well  as 
offices  and  hotel  buildings. 

The  Southern  Pacific  has  announced  that  at  the  end  of  the 
fiscal  year  it  will  award  a  watch  fob,  with  a  gold  charm,  to 
each  of  the  six  men  on  each  division  and  in  each  general  shop 
who  rank  highest  in  the  number  of  points  scored  for  safety 
suggestions. 

The  Baltimore  &  Ohio's  Safety  First  campaign  during  the 
past  year  has  produced  gratifying  results.  Employees  have 
lield  204  safety  committee  meetings,  and  have  made  17,066 
recommendations  in  the  interest  of  safety;  and  16,411,  or  96 
per  cent,  of  these  were  disposed  of.  To  the  general  use  of 
toggles  b}-  mcx;hanics,  the  company's  physician  attributes  a 
prevention  of  fifteen  injuries  to  employees'  ejes  on  one  divi- 
t^'um.  There  has  been  a  decrease  in  the  numljer  of  accidents, 
though  the  force  was  augmented  to  handle  increased  business, 
and  inexperienced  men  were  taken  into  the  service. 

The  management  of  the  Atchison,  Topeka  &  Santa  Fe  has 
selected  four  recent  graduates  in  woodworking  from  among 
the  apprentices  in  the  Topeka  shops,  and  has  arranged  for 
tliem  a  special  course  of  six  months  in  the  shops  of  the  Pull- 
man Company,  where  arrangements  have  been  made  to  give 
the  apprentices  ever}-  opportunity  possible  to  familiarize 
tliemselves  with  the  Pullman  Company's  method  of  construct- 
ing cars.  Some  time  ago  the  Santa  Fe  selected  seven  of  its 
brightest  machinist  apprentice  graduates  for  a  similar  spe- 
cial course  at  the  plant  of  the  Baldwin  Locomotive  Works. 

'i'he  Pennsylvania  Railroad  reports  that  its  fire  losses  on 
the  whole  svstem  last  vear  amounted  to  onlv  eii'ht  cents  on 
each  $100  of  property  at  risk.  The  total  fire  loss  for  the  year 
was  $278,730,  which  was  paid  out  of  the  road's  own  insur- 
ance fund.  The  value  of  the  property  exposed  to  fire  hazard, 
and  insured  by  the  fund,  is  about  $.350,000,000.  Employees 
extinguished  441  fires,  buildings,  yards,  etc.,  before  the  ar- 
rival of  public  fire  companies.  Organized  fire  brigades 
among  the  employees  put  out  84  of  these  fires,  and  locomo- 
tives equipped  with  fire  fighting  apparatus  were  used  in 
putting  out  40  fires.  High  pressure  fire  lines  built  by  the 
railroad  were  used  in  six  fires.  Spontaneous  combustion 
caused  15  fires,  36  started  on  adjacent  property,  and  12  were 
of  incendiary  origin.  Lightning  caused  2,  boys  2,  and  tramps 
11,  while  130  were  of  unknown  origin.  Carelessness  witli 
tobacco  and  matches  caused  12  fires  which  destroyed  $10,091 
worth  of  property. 
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CARS  AND  LOCOMOTIVES  ORDERED  IN  FEBRUARY  About  70,000  square  feet  of  space  was  assigned.  An- 
The  orders  for  freight  and  passenger  cars  reported  during  nouncement  was  made  that  the  association  has  also  received 
the  month  of  February  did  not  come  up  to  the  high  level  set  a  large  number  of  inquiries  concerning  space,  many  of  which 
in  the  last  three  months  of  1915,  nor  were  they  as  large  in  will  doubtless  result  in  formal  applications.  Too  much  em- 
amount  as  those  reported  during  January.  The  orders  for  phasis  cannot  be  given  to  the  request  that  those  desiring  ex- 
locomotives,  on  the  other  hand,  were  unusually  large,  the  hibit  space  file  their  applications  immediately  as  the  remain- 
total  for  the  month  being  greater  than  that  for  any  month  dur-  ing  space  is  rapidly  being  taken.  The  committee  expects  to 
jng  the  last  two  years.    The  totals  were  as  follows:  issue  circulars  shortly  concerning  the  arrangements  for  hotels, 

Freight      Passenger      fumiture,  decorations,  etc.    

Locomotives  cars  cars 

Pomcstic   534              12,988              75  MEETINGS  AND  CONVENTIONS 

^°'^^'^" — '- —            —  Central  Railway  Club. — The  annual  meeting  and  dinner 

Total    1013             16,188             75  ^f  ^j^g  Central  Railway  Club  will  be  held  at  the  Hotel  Statler, 

The  New  York  Central  will  receive  a  large  proportion  of  Buffalo,  N.  Y.,  on  March  9,  1916.  The  business  session 
all  the  locomotives  ordered  during  the  month,  it  having  con-  vvill  be  held  in  the  afternoon  at  two  o'clock,  followed  by  a 
tracted  with  the  Lima  Locomotive  Corporation  for  70  Mikado  reception  and  dinner  at  seven  o'clock  in  the  evening, 
and  25  eight-wheel  switching  locomotives,  and  with  the  Air  Brake  Association. — The  twenty-third  annual  con- 
American  Locomotive  Company  for  29  Mountain  type,  25  vention  of  the  Air  Brake  Association  will  be  held  May  2-5, 
eight-wheel  switching  and  three  Mallet  type  locomotives.  It  1916,  at  the  Hotel  Ansley,  Atlanta,  Ga.  The  following  sub- 
has  also  authorized  certain  of  its  own  shops  to  proceed  with  jects  will  be  considered  at  the  convention :  Slack  action  in 
the  construction  of  about  150  locomotives,  a  total  of  302  loco-  long  passenger  trains,  its  relation  to  triple  valves  of  different 
motives.  It  is  also  understood,  further,  that  the  company  types,  and  consequent  results  in  the  handling  of  passenger 
contemplates  purchasing  100  more  locomotives  from  outside  trains;  proper  piping  of  locomotives  and  cars,  specifications 
builders.  Other  important  domestic  and  foreign  orders  were  and  requirements  for  pipe  in  air  brake  work;  adequate  hand 
as  follows:  brakes  in  heavy  passenger  equipment  cars;  best  method  of 

Road                            No.        Type                Builder  cducating  apprentices  to  give  the  railroad  companies  efficient 

Baltimore  &  Ohio SO         Jhk^ado            Baldwin  ^j^.  ^^^^^  mechanics;  care  of  modern  passenger  brake  equip- 

Bessemtr  &  Lake  Erie —    20          Santa  Fe          Baldwin  mcnt  and  factors  Contributing  to  the  minimum  cost  of  main- 

IllinoiS     Central     20                Pacific                     American  •   i        i                    •                    r'     •                                       i       •              i-            • 

Lehigh   Valley    20          Mikado            Baldwin  tenance  With  the  maximum  efticiencv;  accumulation  of  mois- 

Cuba' Raiifoa?*: .  l : ; ! ; ; : : :    11         x^n'.'^^eei         American  ture  and  its  elimination  from  trains;  and  yard  testing  plants ; 

English  Government 20          ....  —           5^H""."  need  of  efficient  cleaning  and  repairing  of  freight  brakes,  and 

French    Government 80               Pechot                    Baldwin  ,     ,                 .          ^                   r-             o                   r<                         t 

Russian    Government 35(J              Gasolene               American  recommended   praCtlCe. 

The  last  named  order  is  for  7 -ton  narrow  gage  locomo-  „.,...                  ,                   .          , 

The   folloTinng   list   gt~cs    vamcs   of   secretaries,   dates   of   next   or   regular 

tlVeS.  meetings  and  places  of  meeting  of  mechanical  associations: 

Among  the  important  freight  car  orders  were  the  following:  Air   Brake  Association.— F.  M.   Nellis.  53   State  St..   Boston,   Mass.     Con- 

^      ,   ,                  _,           ,  t-      ,  vention.    May   2-5.    1916,    .\tlanta,   Ga. 

Bessemer  &  Lake   Erie 750              Gondo  a                 Pressed  Steel  American     Railroad    Master    Tinners',    Coppersmiths'    and    PiPEriTTE«s' 

/sO              Gondo  a                Standard    Sjcel  Association.— W.   K.  Jones,  C.  &  X.  W.,  3814  Fnlton  St.,  Chicago. 

500              Gondola                 \niei.  t  ar  &  Fdy.  Co.  American    Railway   Master   Mechanics'  As.sociatios.— J.   W.  Taylor,  Kar- 

,      ,                  c.     1  ^                 V^             Gondola                Ralston        „    „,      ^,  pen      Building,     Chicago.       Convention,     June      19,      1916,     Atlantic 

Lackawanna  Steel  Company  700              Hoi)pcr                 Amer.  tar  &  Fdy.  Co.  Q^^y    x     j 

c     .^          „     .^                          ^22              Hopper                 Standard  Steel  American  'RaJlway    Tool    Foremen's    Association.— Owen    D.    Kinsey.   Illi- 

Southern    Pacific 900               Box                          Ra  ston  n„is   Central,    Chicago.      Convention,    Julv,    1916. 

icn             r^t                           Kalston  .American    Society   for  Testing   Materials. — Prof.    E.   Marburg.   University 

^^-             l-i  I  T,  A-            D  ,  I°"  of  Pennsylvania.  Philadelphia,  Pa.     Convention,  June  27-July  1,  Tray- 

inno               «^*   ^"'^"'^          S^' u°n    e     n     v  '""'"e   "otel,   Atlantic   City,   N.   J.                                                  J     J     .          y 

ocn.            !i°^A  1                  u     1    I     ?   "arKcr  American    Society    of    Mechanical    Engineers.— Calvin    W.    Rice.    29    W. 

250              Gondola                 llf 'V^J'    *    ^'^''^^'  Thirty-ninth    St.,   New    York. 

/rni              V^.    "^^u-.            ^it.    Vernon  .Association    of    Railway    Electrical    Engineers. — Joseph    .A.    Andreucetti. 

in\            T^^Z                     ?n,l'rT.r  *  FHv    c  C.  &  N.  W.,   Room  411,  C.  &  N.  W.   Station,  Chicago. 

r«K,     Po.-I,^,^                              «n              VUt                         Am^r'  Tar  *  FHv    fn  ^^^    Foremen's    ASSOCIATION    OF   Ch  iCAGO.— .Aaron    Kline,    841    Lawlor    Ave., 

^"'*    ^'^'""'^     3^^2              Box'                        Amer!  Sar  &  fZ'.  Co!  i  f  ^f°-,    J^^^J^^^  ^^^^'y   ■"   "'°"^»''   -"P^  J"'>'  -^^   -^"^«».    H°««I 

500            Cane                    Amer.  Car  &  Fdy.  Co.  q„^^^   iNTERCHANCE^CrR    Inspectors'  and   Car   Foremen's   Association.— 

The  important  passenger  car  orders  included  the  follow-  isr..s'^r.^s.l'Rlr^:^;A^v.:^^^^^^^                                   547  w.  jack- 

ing:       International   &    Great   Northern,    5    coaches,    2    dining  ^           son  Blvd.,  Chicago.     Convention,  May  IS-I8,  Hotel  Sherman.  Chicago, 

^jo            ,1                  •            ■            /^oT^j/-^                              J  International    Railway    General    Foremen's    -Association. — William    Hall, 

and   Z   postal  cars,   American   Car  &   foundry   Company,   and  1126    W.     Broadway,    Winona.     Minn.        Convention.    August    29-3l| 

the  Southern  Pacific,   10  baggage,   20  combination  baggage  tv...»J^J1'v."°b'  ,^*'""'??'  Chicago.                                      »    ^    ,.,    . 

J           .,     ^             ...                  °°    °   '                                                   °^    ^  International  Railroad  Master  Blacksmiths    Association. — A.  L.  Wood- 

and  mail,   2  combination  passenger  and  baggage  cars,  and   18  worth,    Lima,    Ohio.      Convention,    .August,    I9I6,    Chicago. 

rnarhpQ    Pnllm'in   rr>mr,^n\-  -Master    Boiler    Makers'    -Association.- Harry   D.    Vought,    95    Liberty   St., 

COacneS,  f'Ullman  L^ompan}.  jj^w    York.      Convention,    May   23-26.    1916,    Hollcnden    Hotel,    Cleve- 

land,   Ohio. 

Master  Car  Builders'  -Association. — J.  W.  Taylor,  Karpen    Building,  Chi- 

EXHIBITS  AT  THE  JUNE  MECHANICAL  CONVENTIONS  cago.     Convention,  June  14,  1916,  Atlantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  .Association  of  U.   S.  and  Canada. — 

The  exhibit  committee  of   the  Railway   Supply   Manufac-  ;\-,r- xU?,"^-  ^-  *  M,  Reading,  Mass.     Convention,  September  12-14, 

.                                          .                   ^           rr            r     i                      •  1916,    Wilmington,    Del. 

turers    Association  held  a  meeting  at  the  office  of  the  aSSOCia-  Xi.^gara   Frontier   Car   Men's  .Association.— E.    Frankenberger,  623   Bris- 

tion  in  the  Oliver  building,  Pittsburgh,  on  February  18,  for  ^..:,...^rsr^oi'^l^fk^^^^^                                              c.  Coiiinwood. 

the  purpose  of  assigning  space  for  exhibits,  making  arrange-  Ohio.    Convention,  May,  i9i6. 

«--,    1.      r        u    i  1       r          -i             J             X-               X  Traveling    Engineers'    Association. — W.    O.    Thompson.    X.    Y.    C.    R.    R.. 

mentS   for  hotels,  furniture,  decorations,   etc.  Cleveland,  Ohio.     Convention,  September,   1916,  Chicago. 
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Club 


Canadian 

Central     

New  England 

New    York 

Pittsburgh    

Richmond     

St.  Louis 

South'n  &  S'w'rn 
Western    


Next 
Meeting 


Mar.  14 

Mar.  9 

Mar.  14 

Mar.  17 

Mar.  25 

Mar.  13 

Mar.  10 

Mar.  16 

Mar.  21 


Title   of   Paper 


Heat   Treatment   of   Steel 

Interchange  Rules.     Discussion 

Annual  Meeting,  Election  of  Officers 

Annual    Electrical    Night 

Interchange  Rules;   Repairs  to  Foreign  Cars 

Train   Handling  by  Air 

The  Railroad   Eight-Hour   Movement 

Nature's  Invisible  Forces 


Author 


G.    W.    Pressell. 
Committee     .... 


E.    S.    Way 

Robert    Burgess. 

W.    L.   Park 

T.    H.    Ellis.... 


Secretary 


Tames  Powell .... 
ilarry  D.  Vought 
Wm.  Cade,  Jr.  .  . 
Harry  D.  Vought 
T-  B.  Anderson.  . 
F.  O.  Robinson  .  . 
B.    W.    Frauenthal 

A.    J.    Merrill 

Jos.   W.  Taylor... 


.Address 


St.   Lambert,  Que. 

95  Liberty  St.,  New  York 

683  -Atlantic  -Ave.,  Boston,  Mass. 

95   Liberty   St.,   New  York 

207   Penn   Sution,   Pittsburgh,   Pa. 

C.  &  O.   Ry.,  Richmond,  Va. 

Union    Station,   St.   Louis.   Mo. 

Box    1205,   Atlanta,  Ga. 

1112  Karpen  Bldg..  Chicago 
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GENERAL 

Charles  A.  Bixgaman,  assistant  engineer  of  motive 
power  of  the  Philadelphia  &  Reading,  at  Reading,  Pa.,  has 
been  appointed  mechanical  engineer  of  the  Philadelphia  & 
Reading  and  subsidiary  companies.  The  position  of  assistant 
engineer  of  motive  power  has  been  abolished. 

Philip  H.  Conxiff  has  been  appointed  assistant  super- 
intendent of  motive  power  and  machinery  of  the  Florida  East 
Coast,  with  headquarters  at  St.  Augustine,  Fla. 

F.  G.  Lister  has  been  appointed  mechanical  engineer  of 
the  El  Paso  &  Southwestern,  with  office  at  El  Paso,  Tex. 
Mr.  Lister  previously  ser\'ed  on  the  Spokane,  Portland  & 
Seattle  and  affiliated  lines  at  Portland,  Ore. 

T.  D.  Sedwick,  chief  chemist  of  the  Chicago,  Rock  Island 
&  Pacific,  has  been  appointed  acting  engineer  of  te.>^ts  in  place 
of  F.  O.  Bunnell,  resigned. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

A.  C,  Adams  has  l)een  appointed  ma.ster  mechanic  of  the 
Virginia  division  of  the  Seaboard  Air  Line,  at  Raleigh,  X.  C, 
succeeding  G.  H.  Langton. 

B.  P.  JoHXSox  has  been  appointed  master  mechanic  of  the 
Seattle  division  of  the  Northern  Pacific,  with  headtjuarters  at 
Seattle,  Wash.,  succeeding  C.  S.  Larrison,  deceased. 

E.  J.  Harkis  has  been  appointed  master  mechanic  of  the 
Missouri  division  of  the  Chicago,  Rock  Island  &  Pacific, 
succeeding  P.  Linthicum,  acting  master  mechanic,  transferred. 

G.  F.  Smith  has  been  appointed  master  mechanic  of  the 
Colorado,  Kansas  &  Oklahoma,  at  Scott  Vhy,  Kans. 

MiNOT  R.  Smith  has  been  appointed  master  mechanic  of 
the  Wyoming  division  of  the  Lehigh  Valley,  with  head- 
quarters at  Coxton,  Pa.  Mr.  Smith  was  born  at  Erie,  Pa., 
November  5,  1870.  He  received  his  education  in  the  public 
schools  of  Huntington,  W.  Va.,  and  in  Marshall  College,  lo- 
cated in  that  place.  He  entered  railroad  service  as  a  ma- 
chinist apprentice  on  the  Chesapeake  &  Ohio  at  Huntington, 
in  1887,  where  he  served  in  that  capacity  and  as  a  machinist 
until  1899.  He  was  then  made  machine  .shop  foreman  on  the 
same  railroad  at  Covington,  Ky.,  in  which  capacity  he  served 
until  his  appointment  as  general  foreman  at  Russell,  Ky.,  in 
1904.  In  1910  he  left  the  C.  &  O.  to  become  machine  shop 
foreman  for  the  Louisville  &  Nashville  at  New  Decatur,  Ala., 
and  later  in  the  same  year  was  appointed  division  master 
mechanic  and  shop  superintendent  of  the  Monon  at  Lafayette, 
Ind.  Here  he  remained  until  his  recent  appointment  with 
the  Lehigh  Valley. 

B.  P.  JoHXSox  has  been  appointed  ma.'^ter  mechanic  of  the 
Northern  Pacific  at  Seattle,  Wash.,  succeeding  C.  S.  Larri- 
son, deceased.  Mr.  Johnson  was  born  October  1,  1869, 
at  Mt.  Holly,  N.  J.,  and  received  a  common  school  education 
in  Camden,  N.  J.  Prior  to  entering  railroad  ser%'ice  Mr. 
Johnson  served  as  a  machinist  apprentice  in  a  joljbing  .shop 
in  Philadelphia,  Pa.  His  first  railway  service  was  with  the 
Northern  Pacific  at  Glendive,  Mont.,  where  he  began  work  as 
a  section  hand  in  December,  1888.  After  serving  in  this  capa- 
city and  as  a  car  oiler  for  about  a  month  he  was  transferred  to 
the  roundhouse  where  he  served  successively  as  caller,  host- 
ler's helper  and  boiler  washer  until  1890  when  he  ])ecame  a 
locomotive  fireman.  He  received  his  promotion  as  engineer 
in  August,  1898,  and  served  in  that  capacity  until  September, 
1903,  when  he  was  appointed  road  foreman  of  engines.  In 
April,  1908,  he  was  appointed  ma.ster  mechanic  at  Glendive, 
which  position  he  occupied  until  transferred  to  Seattle. 


SHOP  AND  ENGINE  HOUSE 

G.  H.  Laxc.tox,  master  mechanic  of  the  Sealx)ard  Air  Lire 
at  Raleigh,  N.  C,  has  been  appointed  shop  superintendent  c  f 
the  Port.smouth,  \'a.,  shops,  succeeding  L.  D.  Freeman,  who 
has  been  granted  leave  of  absence  on  account  of  ill  health. 

PURCHASING  AND  STOREKEEPING 

G.  W.  CoNA\.AY  has  been  appointed  general  storekeeper  of 
the  Louisville  &  Nashville,  with  office  at  Louisville,  Ky., 
succeding  S.  G.  Conner,  decea.sed. 

Edwix  Meyers  has  been  appointed  assistant  general  store- 
keeper of  the  Louisville  &  Nashville,  with  headquarters  at 
Louisville,  Ky. 

E.  W.  Myers  has  been  appointed  storekeeper  of  the 
Duluth,  A\'innipeg  &  Pacific  at  Virginia,  Minn.,  succeedinsr 
F.  S.  Mattey,  resigned. 

Russell  L.  Uxdera\ood  has  been  appointed  storekeeper 
of  the  Cincinnati  Northern,  with  office  at  Van  Wert,  Ohio, 
.succeeding  F.  P.  Clark,  resigned  to  engage  in  private  business. 

OBITUARY 

Frederick  W.  Bvsse,  chief  clerk  to  the  general  superin- 
tendent of  motive  power  of  the  Baltimore  &  Ohio  at  Balti- 
more, Md.,  died  in  that  city  on  Februar\-  24,  at  the  age  of 
56  vears.  Mr.  Busse  had  occupied  that  position  since  Mav 
1,  1903. 

S^riTH  G.  CoxxER,  formerly  general  storekeeper  of  the 
Louisville  &  Nashville,  died  recently  after  a  ver}-  short  illness 
at  his  home  in  Louisville,  Ky. 

George  A.  Haxcock,  formerly  general  superintendent  of 
motive  power  of  the  St.  Louis  &  San  Francisco,  died  sud- 
denly on  Februar}-  8,  at  Los  Angeles,  (\al.,  where  he  resided 
during  the  winter  of  each  year.  He  retired  from  the  service 
of  the  Frisco  in  1912. 

Har\  EY  L.  Lewis,  fonnerly  foreman  of  the  car  shops  of 
the  New  Vork,  Ontario  &  Western  at  Norwich,  N.  Y.,  died 
ill  that  city  on  January  26,  at  the  age  of  41. 

A.  Shields,  who  was  master  mechanic  of  the  Canadian 
Northern  at  Winnipeg,  Man.,  previous  to  1912,  died  on  Jan- 
uary 18,  in  Rochester,  Minn.,  at  the  age  of  48. 

Calvix  G.  Turner,  until  1913  master  mechanic  of  the 
Philadelphia,  Baltimore  &:  Washington  at  Wilmington,  Del., 
died  on  Januarv  25,  at  his  home  in  Wilmington  at  the  age 
of  64.  ' 


NEW  SHOPS 

A'axdalia. — This  company  is  constructing  an  enginehouse 
la\out  which  comprises  a  small  four-.stall  roundhouse,  a 
sandhouse,  oil  house  and  ash  pit,  at  Bickness,  Ind.  This  will 
cost  about  $20,000. 

Pexxsylnaxia  Railroad. — According  to  a  newspaper  re- 
{)ort,  the  Pennsylvania  is  planning  improvements  to  the 
Altoona,  Pa.,  car  shops,  the  most  important  of  which  is  the 
installing  of  two  new  ovens  for  drying  paint  on  passenger 
cars. 

SouTHERX  Railway. — This  company  will  i)rovide  a 
special  shop  for  repairs  to  steel  cars  at  the  Coster  shops  near 
Knoxville,  Tenn.  The  new  facilities  will  consist  of  an  all- 
steel  main  shed  7.>  ft.  by  480  ft.,  through  which  will  extend 
three  tracks,  and  a  workshop  51  ft.  by  100  ft.,  both  to  be 
e(iuipped  with  overhead  power  cranes  and  a  full  complement 
of  machiner}-  and  tools  for  repairing  steel  cars. 

.\tchison,  Topeka  &  Saxta  Fe. — Final  plans  and  speci- 
fications are  being  prepared  for  a  new  blacksmith  shop  at 
Allmquerque,  N.  M.  It  will  be  a  steel-frame,  brick  structure 
with  metal  sash  windows,  30  ft.  long  by  80  ft.  wide,  to  cost 
approximately  $60,000. 
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H.   W.  Wclff 


SUPPLY  Trade  Notes 

A.  B.  Wegener  has  been  appointed  general  manager  of 
sales  of  the  Camel  Company,  with  headcjuarters  at  Chicago, 
lil. 

Herbert  W.  Wolff  has  been  appointed  vice-president  of  the 
\nierican  Car  &  Foundry  Company,  in  charge  of  sales,  with 
uttice  at  Chicago.  Mr.  Wolff  was  born  on  December  27,  1873, 
and  was  educated  in 
the  public  schools  of 
Detroit,  Mich.  He  be- 
gan his  business  career 
as  an  employee  of  the 
Michigan  Car  Company 
;it  Detroit  in  1886. 
When  the  Michigan 
and  Peninsular  car 
comijanies  were  merged 
in  1892  under  the 
name  of  the  Michigan 
Peninsular  Car  Com- 
|)any,  he  remained  in 
the  service  of  the  con- 
solidated corporation. 
He  was  assistant  me- 
chanical engineer  of 
this  company  in  1899, 
when  tlie  American 
Car  &  Foundry  Com- 
pan\  was  formed,  and 
went  to  St.  Louis,  Mo., 
to  liecome  chief  mechanical  engineer  of  the  new  company.  In 
P'12  he  was  appointed  assistant  to  the  vice-pres'dent.  with 
headquarters  at  St.  Louis,  which  {position  he  held  until  his 
recent  promotion  to  the  vice-presidenc\-. 

P.  ^L  Elliott,  general  manager  of  the  Camel  C\)mpan\"  of 
Chicago,  111.,  was  recently  elected  vice-])resident  of  that 
company. 

F.  \.  McGinness  has  been  appointed  manager  of  the  rail- 
v.'ay  department  of  the   Edison   Storage   Battery   Company. 
Mr.  McGinness  is  a  graduate  of  Columbia  University,  having 
received  the  degree  of 
electrical     engineer    in 

1910.  After  gradua- 
tion he  was,  for  a  short 
time,  with  the  New 
York  &  Xew  Jersey 
lelejjhone  Company 
and  also  with  the  New 
^'ork  &  (Queens  Elec- 
tric Light  &  Power 
Company  at  Long  Is- 
land City,  N.  Y.  In 
tlie  latter  connection  he 
was  occupied  chiefly 
with  computing  distri- 
t^iition  systems  al- 
though at  this  time  he 
received  some  practical 
''attery  experience.  He 
I'ecame  connected  with 
t!ie    Edison     forces    in 

1911,  being  then  en- 
>;iged   in   experimental 

work  in  Mr.  Edison's  laboratory.  At  this  time  he  also  re- 
•^'ived  a  through  training  in  the  manufacture  of  the  Edison 
atter}-.  Mr.  McGinness  has  been  engaged  in  railway  storage 
I'attery  work  for  the  past  four  years.  Previous  to  his  appoint- 
'"ent  as  manager  of  the  railway  department  he  was  assistant 
inanager  of  this  dej^artment. 


F.    V.    McGinness 


W.    H.   Woodin 


Franklin  Alter,  president  of  the  American  Tool  Works 
Company,  Cincinnati,  Ohio,  died  at  his  home  in  that  city  on 
February  27,  aged  85  years. 

The  Q  &  C  Company  announces  that  it  has  discontinued 
its  representation  of  the  Ross-Schofield  system  of  circulation 
of  water  in  locomotive  boilers. 

F.  ().  Bunnell,  engineer  of  tests  of  the  Chicago.  Rock 
Island  &  Pacific,  has  resigned,  to  l)ecome  chief  engineer  of  the 
Southern  \\'heel  Company,  St.  Louis. 

William  H.  Woodin.  assistant  to  the  president  of  the  Am- 
er  can  Car  &  Foundry  C  ompany,  has  l)een  elected  president  of 
tr.at  company,  succeeding  Frede:"ck  H.  Eaten.  Mr.  WtKKJin 
received  a  technical 
education  at  Columbia 
I'niversity  School  of 
Mines.  He  worked  bis 
way  through  the  shops 
of  the  Jackson  & 
Woodin  Manufacturing 
C  o  m  J)  a  n  y,  Berwick, 
Pa.,  which  com])an\ 
had  been  e.>^tablished 
by  his  grandfather  in 
1<S42.  and  was  one  of 
the  companies  amal- 
gamated with  the  -Am- 
erican Car  &  Foundr} 
Com])any  at  the  time  of 
that  company's  organi- 
zation. In  1892  he  had 
become  general  super- 
intendent of  the  Jack- 
son &:  Woodin  Manu- 
facturing C  o  m  p  a  n  y, 
and  continued  as  such       ":. 

until  1895.  From  1895  to  1899  he  was  vice-i)resdcnt.  and 
in  1899  when  the  .\merican  Car  &  Foundr>-  Comj)any  was 
formed,  became  district  manager  of  the  Berwick  plant,  the 
largest  car  building  ])lant  in  the  country.  Since  1902  Mr. 
Woodin  has  l)een  a  director  and  assistant  to  president  of  the 
.American  Car  &  Foundr)  Company. 

A.  W.  Wheatley,  vice-president  and  general  manager  of 
the  Canadian  Locomotive  Company,  Ltd.,  Kingston,  Ont., 
has  been  elected  president  of  the  Lima  Locomotive  Corpora- 
tion, at  Lima,  Ohio.  .:..;*= 
Mr.  Wheatley  was 
born  at  Ashford,  Kent 
countv,  England,  Oc- 
tober'l  2,  1870.  At  the 
age  of  15  he  l^ecame  a 
rivet  boy  in  the  shops 
of  the  South  Eastern 
Railroad,  and  in  1887 
apprenticed  himself  as 
a  machinist,  attending 
the  night  school  con- 
ducted by  the  railroad. 
In  1892  he  came  to 
America,  finding  em- 
ployment on  the  Nortli- 
ern  Pacific  at  Brain- 
erd,  Minn.,  as  a  ma- 
chinist. In  189.?  he 
was  transferred  to  Sta- 
ples, Minn.,  in  the 
same  position.  In  1895 
he  was  made  foreman, 

occupying  that  position  until  1900.  He  was  transferred  to 
Livingston,  Mont.,  as  general  foreman  in  Dtxemljer,  1902,. 
and  later  was  made  master  mechanic  of  the  Yellowstone  divi- 
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■, ;  ;  (IFNKKAl.        • 

:'  ■  ('ii.\ki.i.>  A.  lii\(..\MA\.  a.->i-t.iiil  iiiuiiiiiT  ni"  nititiw 
"    })OWer  «)f  tlu-  IMiihnkl|'lii;i  &;  Rtadini;.  at   Kiadinjz,   I'a..  lia> 

been   appointt-d   nu'(  liaiiii  al   cimiiuir  u{  tlir    IMiilaiUliihia   ^; 

keudinii  and  >ul»idiar\  » iiniiianit».  I  Iir  pti^ition  ul  a-si-taiit 
:■     eiiginviT  i>t  nintivf  puwir  lia>  luiii  al«)li>-!u(l. 

I'lili.li'   11.   (Onmif    ha-  \)vvn  appoinlid  a»i.-taiu   -up«T- 
ink-ndi-nt  nl'  niotivr  power  and  niai  liiniTv  nf  tlu'  Tldrida  I'.a-l 
■■Coast,  wiili  luadi|UartiTS  at  St.  Aut:u-tinr.  Ila. 

..•-;."  ..F'.   (i.    1.1-11  K    1ki>   Ikvm  appointid    iiui  !iaiii<  al  ciiLriiH-tT  of 

•■    the  El   l*:ist»  &   Soutliwi -It  rn.    wiili   oiVm  i-  at    III  Pa-o.     \\\. 

Mr.    Listi-r   prtvioii-lv    M-rvrd    oii    tin-    Spokane.  Portland    i^ 
ScaUle  and  alVdialed  line-  at  Portland.  (  >r.-. 

T.  I).  Si  uu  l<  K.  ehitt"  '  iu-nii.-t  ot"  tlif  Chit  .i.u'o.  ko.  k   l-laml 
&:  Pmific.  ha-  htrn  ap|H)iiited  actlni,'  eimiiu-ir  of  li-t-  in  plan 
.    of  F;  O.  liunntll.  re:^iuniM|.  •..•,'.•.■■•■,'- 

\lASri  K   MICMA.MCS  A.M)  KOAI)  I OUIMI  .\  Ol 

'','.  -'^iijL-;  (*;<"'.Ai»A\rs  ha-  iK'i-n  aiii";int(<l  ina-iir  nu«liani<    of  the 
Mruinia  tlivi-i(»n  of  llir  S<al-oard  Air  I.inr.  at  Kaleiiih.  \.  <  .. 
V    HlCCee<Mn.H C'     II     I-annton. 

'  V>.  T^  p>llN>'».N  has  luiii  a|>poiritrd  nia-ttr  nie(hani«  of  the 
Seatllv  divi>ion  of  the  Nortlurn  Paiiln  .  with  Iu'ad<|uart»r-  at 
SeattK'.  Wa-h..  -ucit-ediim  C.  S.  I.arri-oii.  (Unea-fd. 

E.    1.   11  \ki<i-!lTa.*  Urn  apjioiini-d  ina-ttr  nuthaiiii    of  tin 
'  Mi<>t>uri    (tivMon   iif   thr    (  liiiai:o.    koi  k    I-land    \:    I'aiilu. 
surt  ei-dini:  V.  I.inthi«uni.  a«  tinir  nia-tcr  nict  liani<  .  traii-fcrnil. 

(1.  E.  Sxtmi  has  l*een  ap]«tintfd  tna-trr  nu»hani(    of  tlu 
.   Colorado.  Kan.-us  it  ()klahonia.  at  S.  ott   Citv.   Kan-. 

.■  -Mi.SutR.  .Smii  h  lia-  Ikvii  a])pointid  ma-tiT  nifi  lianii  of 
the  \V\(jiiiinti  divi-ion  of  tlu-  l.thiL'h  \all(\.  with  luaij- 
quartt-r-  at  Coxton.  I'a.  .Mr.  Smith  \va-  horn  at  I'.rie.  I'a.. 
XovemhtT  .^.  l.s7(i.  Hr  rv<i'i\i-d  hi-  I'diuation  in  the  |)ul>li( 
sch«M»l>  f)f  Hiintinmon.  W.  \'a..  aiul  in  Mar>ha]l  ColleuH'.  lo- 
cated in  that  i>laii'.  lie  entered  railroad  -trvi<e  a-  a  ma- 
chinist u])preiitiee  on  the  (■|u--apeake  &  ()hitt  .it  Huntiiniton, 
in  1^8.7,  where  he  servid  in  that  (apacity  and  a-  a  m.uhini-t 
until  Ks09.  lie  \\a-  then  made  ma«hine  -iiop  foreman  on  tlu- 
sam<:  railroad  at  Coxinu'ton.  Ky..  in  whieh  <apaeit\  he  -irved 
until  hi-  ap|>ointnunt  a-  Lieneral  foreman  at  Ru— ell.  1\\..  in 
l'>i)4.  In  1<>10  he  left  the  ( '.  iV'  «  ).  to  l.econu-  maehine  -hop 
foreman  for  the  Louisville  is:  Nashville  at  New  Deeatur.  .\la.. 
and  later  in  the  -anie  }«'ar  was  appointed  divi-iion  ma-ter 
nu-(hani<"  an<l  -hop  -u|»erinti'ndent  of  tlu  .\lonon  at  Lafayette. 
Ind.  Here  he  remained  until  his  ret'eiit  appoiiumeiit  with 
tlu'  Lehigh  \alley. 

1».  1'  j'»ii\-t>\  ha-  hetii  ap|iointt-d  master  me(  lianii  of  tlu- 
Xortlurn  I'aeifu  at  Seattle.  \\'.t-h..  -lueeedinu'  < ".  S.  I.arri 
son.  d(-eea-ed.  Mr.  |ohn,-on  \\a-  horn  ()etol.er  1.  l.S'.''. 
at  Mt.  HoII\.  N.  I.,  aiul  reeeive<l  a  common  -(  hool  education 
in  (  aniden.  N.  I.  Prior  to  < uterine  railroad  -t  rxiet-  .Mr. 
lohn-on  -erved  a-  a  m.iehini-t  appr»nti<e  in  a  jolthinu  -hop 
in  IMiiladeljihia.  Pa.  Hi-  I'lr-t  railwa\'  -ervicc  wa-  with  the 
Northern  Paeiiu  at  (iU-ndiw.  .Mont.,  where  he  l>i-u'an  work  a> 
a  -eition  h.iud  in  l)ecvmlH-r.  1iS.s>.  .\fter  -erviiiL;  in  tin-  lapa- 
cit\  and  as  a  car  oiler  for  ahout  a  month  he  wa-  tran-t\rred  to 
the  rouiulhou>e  where  he  -erved  -ukc— ivel\  a-  calKr.  host- 
lers helper  .md  Imiler  wa-lu-r  until  l>'Hi  wlu-n  lu-  hecame  a 
hicomotive  lln-man.  He  reti-i\ed  hi-  promotion  a-  emziiu-er 
in  .\u.uust.  1<S*>.S.  and  -ervt-d  in  that  capaeitv  until  .Septemher. 
l')0.>,  when  he  wa-  appointed  road   foreman  of  t-n:iine<.      In 


SliOl'  AND  FNdINK  HOISF  -V-- V; 

(J.  H.  L.\.\i;io.\.  ma.-tir  mechanic  of  the  Seahoard  .\ir  l.ii 
at  Raleitzh.  N.  C.  has  heen  appointed  shop  superintendent  < 
the  Port-mouth.  \a..  -hop-,  .-ucceedinji  L.  I),  l-'rceman.  wl 
ha-  lieen  granted  leave  of  al».<ence  on  account  of  ill  health. 

PI  KCHASINC;  AND  S TOKKKKKPINCl      *•■-■' 

(i.  \\  .  (oNW.w   ha-  Keen  apjiointed  izeucral  -tcirekirper  << 
tlu-    l.oui-\ille   it    Na.-hvilK-.    with   oftu  c-   at    l.oui-villc-.    K\ 
-uiiedinu  S.  it.  Conner,  deeea-ed.  .   -•:- 

|-'r>\\  i.\  .MiM  Ks  ha>  l»een  .ipjiointed  a--istant  iieneral  ."-^ton 
kec-|ier  of  the-  l,oui-\ille  it  .\a-hville.  with  head<|Uarter-  ,; 
l.oui-ville,   Ky. 

1..  W .  .M\i.K>  ha-  liec-n  .ippointed  -torekei-pc-r  <jf  til 
Duluth.  \\inni|ieu  it  P.ieilu  .it  \  iriiinia.  Mimi..  -ucceedin: 
I      S.   Mattc-y.  r<->iL:necl.  '_.     •-■;.■;•'■:,.•  V'l    ..." 

Rrs>i  I  I.  I..  r\i>i  K\\  iM.ii  h.i-  Keen  appointed  -lorekeepi-: 
of  the  ("iiuimiati  Northern,  with  olTue  at  \  an  Wert.  ()hii. 
>uc.ceediiiL'  I'.  I',  ("lark.  re-ii:iu-d  to  enu'aire  in  jirivate  l»u-ilU'->. 

Ekidi-kii  k  \\ .  lit  »i  .  1  hit  f  .  lerk  to  the  ircMicTat  supcTin- 
t>  udeiit  of  moti\e  |)ower  of  the-  lialtimore  \;  Ohio  at  lialti- 
more.  .Md..  dii-d  in  that  cit\-  on  |-'eltruar\"  24.  at  the  aye  of 
.^o    \(-ar-.       Mr.    Iiii--e  had   o<<  upied   tiial    po-ition    -ilue   M;iv 

L.ivi).).  .^    :\..-:..-  .  -■    ■-.'■  .^   •  ■■.■ 

S\lli(i  (i.  ('.iwik.  formerly  ixc-ner;i1  -torekeejKT Of  tlu- 
l.oui-\  ilk- vV  N.i-h\  illc-.  die<l  recenth  after  a  ven ,,4jort  illiie-.- 
at  hi-  home  in  l.oui-vilK-.  Ky.     '      ^  "  •  ■.•■     •■:•:. 

(iioK't.i  .\.  Ijwt  ci(  K.  formerly  mmral  -uiierintendent  oi 
motive-  [lower  of  tlu-  St.  l.oiii-  it  San  Iraiuisco.  dit-d  -lu!- 
deidy  on  Eehruary  >s.  at  l.o-  .\ni;ele-,  (".il..  where  he-  re.>i(led 
during;  the  winter  of  ea«  h  \ear.  He  re-iire-d  from  the  -ervice 
of  ilu-  I-ri-(  (I  in  I'M  2. 

Il\l<\l\    I..   1.1  \\  1^.   tornierly   foninan  of  tlu-  (ar  -ho])-  of 
the-  New    \'ork.  ()ntario  it  \\  i--tern  at   Norwich.  N.   V..  died  • 
in  that  ril\   on  jaiuiarx    _'(>.  .it  the  aije  of  41.  .,.-■'■-:.      :'■■'    '-..-.'■' 

.\.   SiiiiiD-.    who   wa-   m.i-ter  mechaiiii    of  the  C.inadi.in 
.Northern  at  W  innipeL:.  .Man.,  previous  to  1912.  die-d  on   Ian    ." 
uary  l.s.  in  Roc  lu--ter.  .Minn.,  at  the  auc-  of  4iS. 

(.\i.\l\    li.     It  iv.M  K.   until    I'M.-i   ma-ter  medianic  of  the   : 
Philadelphia.  Haltimctre  it  Wa-himrton  at  \\  ilminu'ton.  Del., 
died  on    lanuarx    2.^.  at  hi-  home-  in  Wilmiuiitcju  at  the  aye 
of  (i4.  ;  -.;  ...    -:.  .   ■■:■■■■       ..-  ••■••:,■;■ 

NHV\    SHOPS      "-'v"    ''.;•-   ■      ■"■':■■■'■.. 

\.\Mi\i.i.\.       Ihi-  Kimp.tiiy  i-  e  on-triu  tini:  .m  e-nt,'inelu)U.se  : 

layout    whieh    lompri-e-    a    -m.ill    four-tali  roundhouse,    a 

-aildhou-e.  oil  hou-e-  and  a-li  pit.  at   lii(  kiu--.  Iiul.      Thi-  will 
ccj.-i  al.out  .S2(i.M()(l. 

Pi  \  \-\  i.\  \M.\  l\\ii.k(i\ii.      .\irordini,'  to  a  ne-w-|ia|)er  re- '■ 
port,    the-    I'enn-ylvam'a    i-    |)lannin^     improvements     to    th'' 
.\ltoona.    Pa.,  tar  -hop-,  tlu-  mo-t   imjiortant  of  which   is  the 
in-tallini:  ol    tw<i   lu-w    oven-    lor  tlryini:   paint   on  pa'--^en2;er 
tar-. 

.Soriiiik.v  K.Mi.w  \\.  Ihi-  company  will  provide  a  ■ 
-|>e-tial  >hop  I'or  repairs  tti  -teel  car.-  at  tlu-  (  o-ter  shops  lua'" 
Kno.wille.  It-nn.  Ilu-  luw  facilities  will  tonsist  of  an  all- 
-tcc-1  main  -luil  7.^  ft.  I»y  4.S()  ft.,  throutrh  which  will  extend  ' 
tl'.ree  track-,  ami  a  worksho])  >]  ft.  hy  lOO  ft..  I.oth  to  he 
c-<iuippetl  with  ovt-rhc-ad  power  c  rane-i  and  a  full  ttunplement 
of  machinery  and  totil-  for  npairinu  steel  ears. 

.\u  !!isii.\,    Toi'i  K\  it  Sa\i.\  I-"k.— Einal  phms  ami  .-pen-  • 
fitation-  are  heinu'   prc-parc-d   t'or  a   new  hlat  ksmith   .-hop  :it 
.\ll>ui|ucri|uc-.  N.  .M.     It  will  he  a  -teel-frame.  hrit  k  .-tructure' 


April,  1908,  he  was  a|»i»oiiUed  ina-tc-r  nieehanit   .it  (ilendive,      with  metal  >a-h  windows,  .■>l)  ft.  loim  1»\   M)  ft.  wide,  to  co-t 
winch  position  heo(cu[>ied  imtil  tran.-fcrrecl  to  Seattle.  approximatc-h   .S'>(».OfM).  -'. 


K.  II.    1*'!'' 


■•••k\ii.\v\\     Mi-Aii  \Ni(  \i.    i:\(.i\i:i  K 
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SUPPLY   Trade  Notes 

\     |{.    Wriic'iuT    lias    !n'tn    a|)|K»init.(l    miu-ral    inanai^tr   ot 
.-  of  tlif  ("anu'l   ("(iinpaiix .  witli  lifa(li|Uartfr^  al   ('!)i(a!i<i. 


ili-rlarl  W  .  Wolff  lia-  l>tfn  a|i|i(iiiiti'(i  viic-jtroiiUnt  of  iIk- 
.(•ii«  ail  (  ar  &;  I'ouiidry  ( 'oinpaiiv .  in  rliarm-  of  >aK>-.  uilli 
-  ,it  ( 1ii<  alio.     Mr.  \\  olff  wa^  l)oni  on  l)i(  cnilKr  J7.  l>7.v 
,  j    \\a>     i'<liu  alc-(l     in    ,     .   .,    ,. 


liUolt* 


-1  hool 


ol 


H  .    W .    W  c  I  ff 


iroit.  Miili.      Ht.-  i>c-    • 
M  hi-  l)U>iiK»  lart'tT 
all   iiniiloyc'c  ol    tlu- 
I  .  hiL'aii  ("ar  Conipan} 
iMroit      in      1>M>. 
■When     the     Mii  liiiran 
i\ninsular      rar 
.iuiiiic'S  wrri'  nuTsinl 
l,s''2      uiidrr      tlu' 
;:ir  (if   till'    Miiliiu'an 
;    ::in-iilar   ("ar     ( '<irn- 
!,\ .    Ik-    nniaintd    in 
,1    -t.rvi<x'  of  ilir  ton 
^titidaUt,!      <  orporation. 
Uti  ivai?    n-.-i.-taiit    nu- 
iiual      riiLriiurr      of 
-   ( iini|ian\    in    1  >'<*/.  j 
.  II      llic      .Vinrritan 
r  ;^.,:'l''o(in(lr\     ("oiii-     •.•• 
!\     ua*    formrd.  and     •-,'.■ 
I  to  St.  Louis.  Mo.. 

•1 1  oiiH- <  liirf  nTfcliaiii<  .d  iiiiiiiu  i-r  <if  llu   iiru  (  onipan  , .     In 
' -'   lie   ua-  a|>|iointrd   a--i-tani    to  tlir  \  ii  i -|irc-'dv-nl.    u'tli 

■  '  .idi|iiarl(r-  al   Si.   Loni-.   whidi   |>o--ition   lie  luld   uniil   \\\- 
:  "lil  promotion  lo  tlic  \i(  e -prr-idrni  \ . 

I'.  M.  Idliott.  uiMural  nianaizir  of  die  Canfrl  rompain'  of 
<'lii<;it;o.  111.,  \\a>  r«.'ii-iul\  ijn  ttd  \  in -|iri-idint  <if  liial 
<  'iMipatiy,     •   V  '"■ .-:  X.  V..:'  .  ;'.  -  ;>       ;-  . 

I     \.   M((iiniu---  lia-  l.itii  a|ipoinli'd  niaiiai;t'r  of  llu'  rail- 
dipartnirnt    of   tlu'    I'.di-on    StoraUf    liattcry    (!oinpan\. 
Mr.  M((iinnt-'»  i.-  a  irraduau- of  (  olumliia  rni\rr-if\.  haviiiL: 
•"livt'd    the  dt-'iirtr   of 

■  Iiitrical  cnuiiK'iT  in 
H'UL"    .\fur     Lzradua- 

■  11  lu'  \va>.  for  a  -hort 

■  ;  K-.  uitli  tlu-  New 
^  'ik  &  New  ItTMX 
!    liplunif        ( "oinpaiiy 

!  also  with  the  New 

'     -k    &:    (^)ueeli-    Klei- 

Li^lit      ^      I'owrr 

inpain    at    i.onu'    I-- 

■d    City.    N.    V.      In 

latter  «uniK-«  tioii  iir 

(Hciipit'd     <hiell\ 

!tli   (•Miiputini,'  di-tri- 

itioM     s  y  s  t  f  ill  -    al- 

"Uu'h   at   ihi-  tiiiu-   lie 

'ivfd   -onu-  pra(tieal 

■ItT\    rxprricnri-.     Hi- 

aim-  ((iiinit  trd    with 

l'.di-(tn      tOrd.-    in 

'  1 .    lieinu'    ilien    en- 

^«d    in    fNpi'rimeiital        '^  •■"•■-  '■ 

•  ork    in    .Mr.    Ildixin'-   la!ioialor\ .      .\t   thi-  tinu-  he  al-o  rc- 

ivi'd  a  tliroimh  traininir  in  tlu-  nianufat  lure  of  tlu-   l",di>on 

"try.     Mr.  .\K  (iiiiiu>>  ha-  Ik-i-ii  c-nua^t-d  in  railwa\  -torairr 

■itery  W(»rk  for  the  pa-t  four  >c-ar>-.     I'n-vious  to  lii>  appoiiu- 

■|'  a-  manager  of  tlu-  railway  diparljiirnt  he  wa<  a--i-tanl 

iiKiLTcr  of  tin-  di-partnu-nt.      .-.; -. 
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l-'ranklin  .\ltir.  |)n-idtnt  of  the  Aiiur.eaii  Tool  \\'<irk^ 
Coinpany.  ("intinnali.  <  )liio.  died  at  hi-  lionu-  in  that  <  it\  on 
I-rliruary  _'7.  ailed  S.^  yt-ar-. 

1  lu-  ij  &;  ("  ("tnnpany  aniuaiiue-  that  it  ha-  tlistoiuinued 
J-  rtpri-i-ntation  of  the  Ko— -St  liotuld  -\ -ttin  of  cin  ulation 
«if  watt-r  in  lo» omotivt-  l»oiKr-. 

I- .  ' ).  Hunnrll.  iiiiiiiu-rr  of  te-t>  of  tlu-  ("hitat:«i.  Koi  k 
1-1. '.nd  \  i'ai  ifu  .  ha-  rt-imud.  to  inroiiie  ihitf  tiiuiiuvr  of  the 
.' fiutlu-:  11  \\  lii-tl  ( ■(  ni|'.iii\ .  St.  j.oui-. 

Will;. nil  II.  W  oodin.  .as>i>tant  t<»  tlu-  pre>ident  of  tlu-  .\iu- 
n<an  Car  ^  l'oiuidr\  Comp.my.  ha-  l»eeii  i-Urtt-d  |ir«-idi-iii  tt\ 
ti  at  tdinpaiiv,  -ueeci-din!.:  I"rt-dv.  ik  H.   latin.      .Mr.  Woo<iin 
a-d-ivi-d    'a-'  tethnieal 
edueation    at    Columliia 
rn'vr-il\      S(  hool     of 
MiiuJK    Hr  \\ork(.<l  U'- 
way  thmuirh  tlu-  >hop>.. 
of       tlu-       J.iek-oii   .  ■&• 
WCodin  .Manufai  tiiritiL: 
C  o  111  p  a  n  y.    lurwii  k. 
I'. I.,      whieh      tompanv 
had      iietii      c-laltli-lu-.l 
li\  .  hi-    L;r.indfatlur    in 
1.S4.?.  and   wa-  one    of 
tlu*     Ktnipailir-     amal 
U'aiiiati-d    with   tlif   .Xni- 
irieaii   ( '.ir  &:    l'oundr\ 
( 'oinpaiix  at  llu   tinu-  of 
that  t  <tni|ian\  -  oruaii*- 
/,ali(!n.    Ill  \y>l  lu-  had 
1»et«»nu-    lit-neml    -u|u-r- 
inti-ndeiit   of  tlu-    |a«  k- 
-oii  ic    Wciodin     Maiiu- 
fat  turiiuJ  (  '  o  111  |>  a  n  \ , 
.Hid   i()iiliiuu-d   a-   -lull  -•        ■;  ■; 

until  liS*'.>.  I'n  in  1.^''.^  to  ].^'J''  lu-  w.t-  \  >  ■,--|»re«'<J--nr.  ami 
ill  l.s")')  wlu-n  tlu-  .\iiuriean  Car  &  Foundry  Coinpan>  wa- 
ft.iiiu-d.  Intaiiit-  il;-tri(t  inanaiier  ol"  the  lit-rwit  k  jd.int.  the 
lari:e>t  tar  l.uiltlinu  plant  in  the  e<iuntry.  Sin«e  P'uJ  Mr. 
W(»t)diii  h.i-  ltt.-t.li  .1  ilirttltir  and  a--i-tant  tti  pn-iiKiit  <il  tlu- 
.Vnuriiaii  Car  &:  |-"ount|r\   (  diiipaiiy. 

.\  W.  Wlie.itlev.  vite-pre-itlelit  aiul  iZeUeral  ni.ina'^i-r  ol 
llu-  Caiiatliaii  l.oeoniotivi-  Companx ,  I.ttl..  Kinti-t(»n.  ( )nt.» 
lia>  l)irn  eledctl  president  of  llu-  l.iina  Lottnnotive  (  orpora- 
titdi.    at      Lima.    <  )liio.  ^ 

.Mr.        Wheatley        was  '  '  ' '"^ 

l.tirn  .It  A>lit't»rd.  Ktin 
t  t)unt\ .  I-'.niilantl,  ( )c  - 
toher  1_\  I.STO.  At  the 
au''"  of  1  .>  he  UetaiiH-  a 
rivet  l»o\  in  the  -Imp-^ 
t)f  the  St)Uth  |-".a-lern 
kailroad.  and  in  l.ssT 
apprt-nlit vtl  him.-t-lt  .i- 
a  niathini-t.  atleiidini! 
tlu-  nii^lit  -t  hool  r<»n- 
dueted  l)\  the  railmail. 
In  liS<'2  he  eame  It) 
.\nieri(a,  fiiuliiiii  i-m- 
plovnieiit  on  the  Nortli- 
t-rn  ,.  Pat  ifie  at  Itrain- 
i-rd.  Minn.,  a-^  a  ma- 
thinist.  In  ]S*K\  he 
was  transferred  lo  Sta- 
|)K->.  Minn.,  in  the 
-anie  ])ositit»n.  In  l.s*'.^ 
Ik-  was  math-   ftin-maii. 

tittup)  insi  that  pt)-itit»n  until  T'Od.  IK-  wa-  tr.in>t\  rn-tl  i>\ 
Livinii-ttm.  Mont.,  as  ixemral  ft)renian  in  iK-et-mlicr.  1*'<»J. 
anil  later  wa-^  made  nia-ttr  nitt  haiiit  of  tlu-  Nfllow-toiu-  tlivi 
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sion,  with  headquarters  at  Glendive,  Mont.  In  June,  1903, 
he  was  appointed  shop  superintendent  at  Brainerd,  becoming 
in  April,  1904,  general  master  mechanic  of  the  entire  North- 
em  Pacific  system.  In  February,  1905,  he  accepted  a  position 
on  the  Rock  Island  as  shop  superintendent  at  Moline,  111., 
leaving  one  year  later  to  become  assistant  superintendent  of 
motive  power  of  the  Union  Pacific,  with  headquarters  at 
Omaha.  In  June,  1907,  he  left  railway  service  and  entered 
the  employ  of  the  American  Locomotive  Company  at  Schenec- 
tady as  general  inspector.  In  December  of  the  same  year  he 
was  transferred  to  Montreal  as  manager  of  the  Montreal 
Locomotive  Works.  In  November,  1910,  he  was  placed  in 
charge  of  the  Dunkirk  plant,  but  in  June,  1911,  left  to  accept 
the  position  of  vice-president  and  general  manager  of  the 
Canadian  Locomotive  Company,  Ltd. 

The  Locomotive  Feed  Water  Heater  Company,  30  Church 
street.  New  York,  has  been  organized  with  a  capital  stock 
of  $1,000,000  and  with  the  following  incorporators:  George 
M.  Basford,  Samuel  G.  Allen,  E.  A.  Averill,  H.  F.  Ball, 
Luther  D.  Lovekin,  Joel  S.  Coffin,  LeGrand  Parish,  J.  E. 
Muhlfeld,  George  L.  Bourne  and  V.  Z.  Caracristi.  This 
company  will  develop  and  handle  for  locomotive  use  the 
film  heater  designed  and  patented  by  Luther  D.  Lovekin, 
chief  engineer  of  the  New  York  Ship  Building  Company. 
The  officers  of  the  company  are:  President,  George  M. 
Basford;  vice-president,  E.  A.  Averill.  Mr.  Basford  will 
also  form  the  G.  M.  Basford  Company  to  handle  the  adver- 
tising accounts  of  a  number  of  railway  supply  concerns. 

George  M.  Basford  is  now  chief  engineer  of  the  railroad 
department  of  Joseph  T.  Ryerson  &  Son  and  will  sever  his 
connection  with  that  company  on  March  15  to  take  up  his 
new  work.  Mr.  Bas- 
ford was  bom  in  Bos- 
ton in  1865,  where  he 
attended  the  public 
schools.  He  was  grad- 
uated from  the  Mas.sa- 
chusetts  Institute  of 
Technology  in  1889. 
after  which  he  entered 
the  Charlestown  shops 
of  the  Boston  &  Maine, 
later  going  to  the 
Chicago,  Burlington  & 
Quincy  as  a  draftsman 
at  Aurora,  111.  He  left 
the  Burlington  to  take 
a  position  in  the  motive 
power  department  of 
the  Union  Pacific  and 
was  connected  with  the 
test  department  of  that 
road  for  some  time, 
after  which  he  entered 

the  service  of  the  Chicago,  Milwaukee  &  St.  Paul  as  signal 
engineer.  Later  he  was  superintendent  of  construction  of 
the  Johnson  Railway  Signal  Company,  was  with  the  L'nion 
Switch  &  Signal  Company  for  a  short  time,  and  then  became 
signal  engineer  of  the  Hall  Signal  Company.  In  1895  he 
became  mechanical  department  editor  of  the  Railway  and 
Engineering  Review,  and  in  1897  was  made  editor  of  the 
American  Engineer  and  Railroad  Journal  when  that  pub- 
lication was  o\Mied  by  R.  M.  Van  Arsdale.  In  September, 
1905,  he  was  made  assistant  to  the  president  of  the  American 
Locomotive  Company  and  in  March,  1913,  became  chief 
engineer  of  the  railroad  department  of  Joseph  T,  Ryerson  & 
Son. 

Mr.  Basford  was  one  of  the  founders  of  the  Railwav 
Signal  Association  and  has  been  known  as  the  father  of  that 
organization.  He  has  been  closely  identified  with  the  de- 
velopment of  the  locomotive  in  this  country  and  is  also  noted 
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because  of  the  inspiration  and  assistance  which  he  has  given 
not  only  in  developing  rational  apprenticeship  courses  for 
mechanics  in  the  motive  power  department,  but  in  the  effcrts 
which  he  has  made  to  awaken  railway  officers  generally  to  the 
necessity  for  giving  more  attention  to  the  selection,  train  ng 
and  promotion  of  employees.  His  work  with  the  American 
Locomotive  Company  was  notable  among  other  things  for 
the  development  of  the  publicity  campaign  of  that  company 
which  has  been  an  important  factor  in  awakening  railway 
supply  manufacturers  to  the  possibilities  of  advertising. 
During  the  early  stages  of  the  development  of  the  Railway 
Business  Association  in  the  winter  of  1908-9  arrangements 
were  made  with  the  American  Locomotive  Company  whereby 
Mr.  Basford  gave  part  of  his  time  to  that  association  as  secre- 
tary. A  more  complete  sketch  of  Mr.  Basford's  career  will  be 
found  in  the  American  Engineer  of  April,  1913,  page  225. 

E.  A.  Averill  was  bom  at  Richland,  N.  Y.,  August  13, 
1878,  and  after  a  preparatory  education  in  public  and  private 
schools  entered  Cornell  University  in  1896.  He  was  gradu- 
ated in  1900  with  the 
degree  of  mechanical 
engineer  and  special- 
ized in  railway  mechan- 
ical engineering  during 
his  senior  year.  The 
summer  of  1899  he 
spent  in  the  shops  of 
the  Philadelphia  & 
Reading,  Reading,  Pa., 
and  after  graduation 
went  into  the  shops  of 
the  Chicago,  Burling- 
ton &  Quincy  at  West 
Burlington,  Iowa.  After 
four  years'  service  with 
the  Burlington,  the 
greater  part  of  which 
was  spent  in  shop  and 
roundhouse  work  and 
on  the  road,  Mr.  Averill 
joined  the  staff  of  the 
Railwav  and  Engineer- 
ing  Review  of  Chicago, 
editorial    staff    of    the 


E.    A.   Averill 


On  January  1,  1906,  he  joined  the 
American  Engineer  and  Railroad 
Journal,  and  on  April  1,  1910,  became  managing  editor  of 
that  publication.  On  March  1,  1914,  he  was  made  en- 
gineer of  operation  of  the  Standard  Stoker  Company,  with 
which  company  he  has  been  connected  until  recently. 

George  L.  Wall,  vice-president  and  manager  of  the  Lima 
Locomotive  Corporation,  has  resigned  and  taken  an  office  at 
room  219,  Opera  House  block,  Lima,  Ohio. 

H.  K.  Porter,  formerly  southern  sales  agent  with  office  at 
Atlanta,  Ga.,  for  the  U.  S.  Metal  &  Manufacturing  Company, 
of  New  York,  has  accepted  a  position  with  the  Hyatt  Roller 
Bearing  Company,  of  Newark,  N,  J. 

Watson  H.  Linburg,  president  of  the  United  &  Globe  Rub- 
ber Manufacturing  Companies,  Trenton,  N.  J.,  died  on 
January  6.  Mr.  Linburg  was  one  of  the  pioneers  in  the  man- 
ufacture of  air-brake  hose  and  other  mechanical  rubber  good- 
used  by  the  railroads. 

Frank  Snyder,  general  superintendent  of  the  Mt.  Vemor; 
Car  Manufacturing  Company,  Mt.  Vernon,  111.,  died  at  hi^ 
home  in  that  city  on  Wednesday,  February  2,  after  an  illness 
of  about  ten  days.  Mr.  Snyder  had  been  general  superintend- 
ent of  the  company  ever  since  its  organization  26  years  ago 

The  American  Car  &  Ship  Hardware  Manufacturing  Com 
pany,  New  Castle,  Pa.,  has  changed  its  name  to  the  Johnsor 
Bronze  Company.    The  change  in  name  has  been  made  solel> 
for  the  convenience  of  the  company's  customers;  there  will  be 
no  change  in  the  policy  or  personnel  of  the  company.    The 
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cfficers  of  the  Johnson  Bronze  Company  are  C.  H.  Johnson, 
president;  T.  H.  Hartman,  secretary  and  treasurer,  and  P.  J. 
Ilaherty,  general  manager. 

Samuel  G.  Allen  has  been  elected  president  of  the  Frank- 
lin Railway  Supply  Company,  New  York,  and  Joel  S. 
Coffin,  formerly  president,  is  now  chairman  of  the  board. 

Mr.  Allen  has  served 
as  vice-president  since 
the  incorporation  of 
the  company.  He  was 
born  in  1870  at  War- 
ren, Pa.,  and  was  edu- 
cated there  and  at  the 
Pennsylvania  State 
College.  He  was 
plunged  into  business 
responsibilities  imme- 
diately after  leaving 
college,  but  nevertheless 
found  time  to  study 
law  during  a  period  of 
intense  business  activ- 
ity. He  was  admitted 
to  the  bar  in  Warren 
county.  Pa.,  and  prac- 
ticed law  for  nine 
years.  In  1901  the 
S.  G.  Allen  Franklin  Railway  Sup- 

ply Company  was 
fomied,  with  Mr.  Coffin  as  president  and  Mr.  Allen  as  vice- 
president.  The  ability  of  ^Ir.  Allen  as  a  lawyer  and  as  a 
business  man  is  reflected  in  the  success  of  the  large  number 
of  companies  with  which  he  is  connected  as  an  officer  and 
director. 

Frederick  Heber  Eaton,  president  of  the  American  Car  & 
Foundry  Company  and  chairman  of  its  executiv'e  committee 
since  June,  1901,  died  at  his  residence  in  New  York  City, 
January  28.  Mr.  Ea- 
ton had  been  a  com- 
manding figure  in  the 
car  manufacturing  in- 
dustr}'  for  many  years. 
He  was  born  at  Ber- 
wick, Pa.,  April  15, 
186.>.  He  obtained  his 
early  business  experi- 
ence as  chief  clerk  in 
the  office  of  the  Ber- 
wick Rolling  Mill, 
Compan)-,  then  a  sub- 
sidiary' of  the  old  Jack- 
son &  Woodin  Man- 
ufacturing Company. 
From  1892  to  1899  he 
was  successively  secre- 
tary, vice-president  and 
president  of  the  Jack- 
son &  Woodin  Com- 
pany at  Berwick.  In 
1899  he  was  an  impor- 
tant factor  in  the  formation  of  the  American  Car  &  Foundry 
Company  and  was  chosen  for  the  position  of  first  vice-presi- 
dent. In  June,  1901,  he  succeeded  to  the  presidency  and  to 
the  chairmanship  of  the  executive  committee,  which  office 
he  continuously  held  until  his  death  on  January  28.  Mr. 
Eaton  was  also  chairman  of  the  board  of  the  American  Car 
&  Foundry  Export  Company. 

Charles  A.  Liddle,  newly  elected  vice-president,  and  D.  A. 
Crawford,  newly  elected  treasurer  of  the  Haskell  &  Barker 
Car  Company,  have  also  l>een  elected  directors  of  the  company. 


F.    H.   Eaton 


Patrick  J.  Carroll,  president  of  the  Bucyrus  Steel  Castings 
Company,  the  Ohio  Locomotive  Crane  Company  and  the 
Carroll  Foundrj-  &  Machine  Company,  Bucyrus,  Ohio,  died 
on  Januar}'  20  at  the  age  of  55  years. 

F.  V.  Roy,  heretofore  manager  of  the  railway  supplies  de- 
partment of  Fairbanks,  Morse  &  Co.,  Chicago,  has  been  ap- 
pointed manager  of  the  company's  Omaha  house.  E.  E. 
Pendray,  heretofore  representing  the  company  in  Texas  terri- 
tory, has  been  appointed  manager  of  the  railway  supplies 
department,  with  headquarters  at  St.  Louis.  C.  N.  Wilson, 
representative  on  the  St.  Louis  lines,  has  l)een  transferred  to 
the  Texas  territorj^  with  headquarters  at  Houston,  Tex. 

B.  B.  Jones,  of  Oklahoma  City,  Okla.,  formerly  with  the 
Illinois  Central  at  McComb,  Miss.,  has  been  elected  presi- 
dent of  the  O'Malley-Beare  \'alve  Company,  Railway  Ex- 
change, Chicago,  succeeding  R.  L.  Beare.  The  following  men 
have  been  added  to  the  sales  force  of  the  company:  W.  M 
Leighton,  formerly  with  the  Paxton  &  Mitchell  Company, 
Omaha,  Neb. ;  H.  M.  Newell,  formerly  with  the  H.  W.  Johns- 
Manville  Company;  Blake  C.  Hooper,  formerly  with  the 
Grip  Nut  Company,  and  J.  N.  Gallagher,  formerly  foreman 
of  the  boiler  shops  of  the  Illinois  Central  at  Birmingham, 
Ala.  .:■-■..,: 

Henn.-  Lee,  secretar)-  and  treasurer  of  the  Simmons-Board- 
nian  Publishing  Company,  publishers  of  the  Railway  Age 
Gazette,  the  Railway  Mechanical  Engineer,  the  Railway  Sig- 
nal Engineer  and  the 
Railway  Electrical  En- . 
gineer,  has  been  elected 
a  vice-president.  Mr. 
Lee's  entire  business  ca- 
reer has  been  spent  with 
the  Railway  Age  Ga- 
zette and  The  Railway 
Age.  He  was  bom  at 
Hamlet,  111.,  on  May  25. 
1884,  and  was  educated 
in  the  common  schools 
at  Hamlet,  and  the 
high  school  at  .\ledo, 
Ili.  In  1905,  he  grad- 
uated from  a  business 
college  in  Chicago,  and 
on  June  6  of  that  year 
joined  the  staff  of  The 
Railway  Age  as  assist- 
ant to  the  business  • 
manager.  In  Decem-  : 
l>er,  1906,  he  was  as- 
signed to  the  news  staff,  and  in  Septeml>er  of  the  following 
year  became  an  asi^ociate  editor  and  was  transferred  to  New 
York.  When,  in  June,  1908,  the  Railroad  Gazette  and  The 
Railway  Age  were  consolidated  and  l^ecame  the  Railway  Age 
Gazette,  he  was  transferred  back  to  Chicago,  but  in  April, 
1909,  he  returned  to  New  York,  where  he  entered  the  business 
department  and  was  placed  in  charge  of  the  advertising 
make-up  desk.  About  Noveml)er,  1909,  he  was  given  charge 
of  writing  advertising  copy,  and  thus  founded  the  copy- 
service  department  of  the  publication.  He  was  shortly  after- 
wards made  one  of  the  paper's  representatives  in  the  trade, 
and  in  March,  1910,  was  made  secretar)\  In  Februar}',  1911, 
he  was  also  elected  treasurer  and  in  June,  1912,  became  a  di- 
rector. Mr.  Lee  has  taken  an  active  part  in  the  publishers' 
organizations  devoted  to  technical  and  trade  papers.  In  1911- 
1 2  he  was  secretary  and  treasurer  of  the  Federation  of  Trade 
Press  Associations  of  the  United  States,  and  in  Januar\'  of 
this  year  was  elected  secretar}'  of  the  New  York  Trade  Press 
Association.  As  vice-president  of  the  Simmons-Boardman 
Publishing  Company  he  will  also  continue  as  treasurer  of  the 
company. 
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sion,  with  lK'acl<ju;LrUT-  at  GKiulivf.  Mum.  In  iuiic.  PM»S, 
he  was  appointed  .-hop  suptTiniondciit  at  HraiiKTcl.  ln'coming 
in  April,  1904,  general  nia-iir  mechanic  of  the  entire  North- 
ern I'acific  system.  In  leliruary.  1<)05,  lie  accepted  a  position 
on  the  Roek  Islaml  a>  shop  superintendent  at  Moliiie,  111., 
leaving  one  year  later  to  l>eeome  assistant  superintendent  of 
motive  power  of  the  I'nion  Paiifie  with  head(|uarters  at 
Omalia.  In  Junt-.  r>o7.  he  left  railway  .-^erviie  and  entered 
the  employ  of  the  Ameri*  an  l.tKomotive  Company  at  S«  henee- 
tady  as  general"  iii-pet  lor.  In  Deecmlier  of  the  same  \ear  he 
was  transferred  lo  Montreal  as  manager  of  tlie  Montnal 
Lt)eomotive  Work-.  In  .\oveml»er,  I'Mn.  he  \va>  jtlaeed  in 
charge  of  the  Dunkirk  plant.  I)Ut  in  June,  I'M  1.  left  to  accept 
the  positi«)n  of  vict--pre-idini  and  general  managi-r  of  the 
(  anadian  Lcxomotivc  (  ompanx".  Ltd. 

The  Locomotive  Lcrd  Water  Heat»r  (  omj>any.  .^0  Church 
strcvt.  New  York,  ha-  Ixcn  organized  with  a  capital  st(H'k 
of  .SI  .'MM  1.0(10  ;ind  with  thi  followinu  in<  <>r)>orators:  Georue 
M.  liasford.  .Samuel  G.  .Vllen.  K.  A.  Averill.  H.  F.  liall. 
Luther  D.  Lovekin.  Joel  .S.  Coftin.  LeGrand  Parish.  L  L- 
Muhlfeld.  George  L.  liourne  and  \'.  7..  Caracristi.  Ihi- 
lompany  will  develop  and  handle  for  locomotive  u-e  tlie 
tilm  heater  de-igned  and  patented  l»y  Luther  I).  Lt»vekin. 
chief  engineer  of  the  New  York  Ship  liuilding  Comj)an\. 
I  he  oftkers  of  the  comi)any  are:  I'n-ident.  George  .M 
liasford;  \'ice-j)re>i<!ent,  V..  .\,  Averill.  Mr.  Hasford  will 
also  form  the  G.  M.  liasford  Company  to  handle  the  adver- 
tising accounts  of  a  number  of  railway  supplv  concern-. 

(ieorge  M.   liasford  is  now  chief  enginet-r  of  the  railroad 

department  of   |ose|>h  T.  Ryer-on  cV  Son  and  will  sever  Ids 
lonueclion   with  that  lomparn    on    .Manh    15   to  take  uj)  lii- 
mw    work.      Mr.    lias- 
ford was  born  in   Ho- 
ton   in   XSiiS,  where  lie 
.•.itt-nded      the-     pul>li< 
-"  liool-.     Ht'  Was  grad 
ualed  from  the  Mas-.i 
thusetts      institute    Oi 
'icclmoTogy     in     ISN''. 

iaft<-r  which   he  entered 
tlu-   (  harlcstown    shop- 
of  the  Boston  &  Maim  . 
later      going      to      tin 
(.hicago.   Hurlingltin  vV 
(^>uincy  as  a  draft-man 
;U  .Vur(»ra.  III.     Il»   K  f 
thr.  liurlinu'toii  t<»  tak« 
a  po-ition  in  the  ni<iti\' 
j)OWer     chpartmenl     o: 
th*^  t'nicm   Pacitu    and 
wa<  conne*  ted  with  the- 
te-t  de|>artmint  of  that 
road     f<»r     -ome     time. 
after   which    he   entind 

the  >ervi<e  of  thi  Clii<,tu'".  .Milwaukee  \;  .St.  Paul  .i-  -ignal 
engiiucr.  Lal«r  In-  wa-  -u|>erintendent  of  con-tru<tion  of 
the  John-on  Railu.iv  Sign.d  ("om|iaii\.  ua-  with  llu'  Cnion 
Swit«"h  &  Signal  Company  for  a  -hort  timi-.  and  then  hecame 
signal  engineer  of  tin  Hall  Signal  Company.  In  Is'',^  he 
became  mech.miial  dtpartmciU  t-ditor  of  tin-  Railwax  and 
Engineering  Review,  and  in  1.S''7  was  made  editor  of  the 
Amvrican  E)i,i^iucrr  •tU'l  l\iiilri><id  Jnitrihil  when  that  jiuh- 
lication  was  ownt<l  \>\  \\.  M.  \.in  .\r-dale.  In  .St|itt'ml»er. 
1905,  he  was  made  a— i-tant  to  the  j)resi(lent  of  the  .\meri»  an 
Locomotive  Company  and  in  March.  191.>.  became  «hief 
engineer  of  the  railmad  «lepartment  of  Jo-eph  l .  Ryerson  &: 
Son. 

Mr.  Basford  was  one  of  the  founders  of  the  Railway 
Signal  .\s-o<  iation  and  ha-  been  known  a-  the  father  of  that 
organization.  He  ha-  been  clo.^ely  identil'ied  with  the  de- 
velopment of  the  Ifxomotive  in  this  country  and  is  also  noted 
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becau>e  of  the  inspiration  and  assistance  which  he  has  gi  en 
not  only  in  developing  rational  apprenticeship  courses  or 
mechanics  in  the  motive  power  department,  but  in  the  eff  rts 
which  he  has  made  to  awakeii  railway  officers  generally  to  he 
necessity  for  giving  more  attention  to  the  selection,  train  ng 
and  i)romotion  of  employees.  His  work  with  the  Ameri  m 
L<x-omotive  Comj)any  was  notable  among  other  things  or 
the  development  of  the  publicity  campaign  of  that  com]>  n- 
which  has  been  an  important  factor  in  awakening  rail\  iv 
-upply  manufacturers  to  the  possibilities  of  advertis:  g. 
During  the  early  stages  of  the  development  of  the  Raih  tv 
Business  .\ss(k iation  in  the  winter  of  1908-9  arrangenii  ts 
were  made  with  the  .American  Locomotive  Com])any  wher^  v 
Mr.  Basford  gave  part  of  his  time  to  that  association  as  set  o- 
tary.  A  more  com[)lete  sketch  of  Mr.  Basford's  career  will  ht 
lOund  in  the  AiUirican  Eugiuvcr  of  .\pril.  l''l.>.  page  lll^ 

E.  A.  Averill  was  born  at  Richland.  N.  Y..  August  \ 
1.S7S,  and  alter  a  prei)arator\'  education  in  puiilic  and  \)t\\  te 
sch(K)l>  entered  Cornell  University  in  l.s''(>.  He  was  grac.u- 
ated   in   1900  with  the  '  •'.•;:/•.•.: 

degree  of  mechanical 
rngineer  and  >pecial- 
i/.ed  in  railway  mechan- 
ical engineering  during 
hi-  .<enior  \ear.  The 
-ummer  of  LS'^'<  he 
>j)ent  in  the  shops  of 
the  Philadelphia  & 
Reading,  Reading.  Pa., 
and  after  graduation 
went  into  the  shops  of 
the  Chicago,  Burling- 
ton &:  (^)uin(y  at  West 
Burlington.  Iowa,  .\fter 
four  \ear.-"  -ervice  with 
the  Burlington.  the 
greater  j)ari  of  which 
'.\a-  spent  in  -hop  and 
roundlmu-e  work  and 
<in  the  nnul.  .Mr.  .\verill 
joined  the  >ta ff  of  the 
Railway  and  I'.ngineer- 
Miii  Review  of  (  hie  ago. 
•  ditorial    stalY    of    the 
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On  January  1.  l''Oo,  he  joined  the.! 

liiuriciH!    Eugincvr    and    Railroad 
foHniiil.  and  on  .Xjtril   1.   I'MO.  became  managing  editor  of.;, 
that    |iubli(  ation.      On    .Manh    1.    l'>14.    he   was   made  eii- ."" 
L'inet-r  of  o|)erati<tn  of  the  Standard  Stoker  Company,  \yUh' 
which  company  he  has  been  comucted  until  recently. 

(fcorm-  L.  Wall,  vie  e-i)resident  and  manager  of  the  Linu  '^ 
Locomotive  (  or|)oration.  ha-  resigned  and  taken  an  oftlce  at.V.- 
n.om  2\'>.  0|)era  Hou.-e  block.  Lima.  Ohio.     :"•/••,;;....•■  :.  ;■     "..r"! 

II.   K.   Porter,  formerly  southern  .sales  agent  with  oftue  at 
.\tlanta.  Ga..  l"or  tin-  C.  S.  Metal  &  .Manufacturing  Com[)an}.  .  . 
of  New  A'ork.  has  accepted  a  po-ition  with,  the  H\att  KolU    • 
Bearing  Company,  of  Newark,  N.  J.  ,.:•..,  •      •    .' 

W'at-on  II.  I.inburg.  president  of  the  Cnitcd  &  Globe  Rul 
ber    .Manufacturing    Companies,   'irenton,   N.   J.,  died    ok/' 
January  <i.     Mr.  Linburg  was  one  of  the  pioneers  in  the  man  ..-. 
ufatture  of  air-iirake  lio.-i-  and  other  mechanical  rubber  good 
u^ii\  by  the  railroads. 

Frank  Snyder,  general  superintendent  of  the  Mt.  Vernoi    •" 
Car  Manufacturing  Company.  Mt.  Ycrnon,  111.,  died  at  hi   ^ 
home  in  that  city  on  Wednesday.  February  2.  after  an  illnes     ■• 
of  about  ten  days.     .Mr.  Snyder  had  been  general  superintend   .,• 
ent  of  the  comj>any  ever  since  its  organization  26  vears  ag<     . 

The  .American  Car  &  Ship  Hardware  Manufacturing  Com     , 
|»any.  New  Castle,  Pa.,  has  changed  its  name  to  the  johnso;   • 
lironze  Company.    The  change  in  name  has  been  made  sole!   '..; 
for  the  convenience  of  the  company's  customers;  there  will  b' 
no  change  in  the  policy  or  personnel  of  the  company.     Th^ 
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,  i-r^  of  the  Johnson  Bronze  Company  are  (".  H.  Johnson, 
,-itlent;  T.  H.  Hartman,  secretary  and  treasurer,  and  P.  J. 
jherty.  general  manager. 

Samuel  G.  Allen  has  been  elected  president  of  the  Frank- 
1  Railway  Sui)ply  Company,  New  \urk.  and  Joel  S. 
(liun.  formerly  i>resident,  is  now  chairman  of  tlie  l)oard. 
-      '  -Mr.    .\llin    has   served 

as  vice-president  since 
the  incorporation  of 
the  comjtany.  Ho  was 
liorn  in  Ls7()  at  War- 
riii.  Pa.,  and  was  edu- 
cated there  and  at  the 
I'tnnsylvania  State 
<  ulleuc.  H  e  w  a  s 
|)kniue<l  into  business 
risjK)nsil>ilities  imme- 
(liatily  after  k-aviui; 
colleiie,  l)Ut  neverthele»s 
found  time  to  study 
hiw  during  a  period  of 
inten.-e  hu-iness  activ- 
ity He  was  admitted 
1(1  the  l»ar  in  W'arrc-n 
(ounty.  Pa.,  and  j)rac- 
tici'd  law  for  nine 
\ears.  In  1001  the 
I'ranklin  Railway  Sup- 
/'.\'.,..  ply       ('<»mj)any       was 

.i-iii(m|.  witli  Mr.  Coft'in  a>  presidi-ni  and  .Mr.  .\llen  as  vice- 
,''-id«iit.       Ihe  al)ilit\    of   Mr.   .\lKn   a>  a   lawyer  and   as  a 
•  u-iiu>^  man  i>  rellc-cted  in  the  su<  cess  of  the  larire  numl»er 
'>'   I  nnipanies  with   which  he  is  connected  as  an   offuxr  and 
•;liri-(t<(r.     -•■.;  \.;--    *  •'.   •-:;•.  "    ■•    •       -.- 

Ireileriik  Heher  I'.aton,  pre-idcnt  (tf  tlu'  .\merican  ("ar  ^; 
I  'lUiidry  Companv  anil  (liairman  of  it>  exetiitivf  «(imniitu\- 
Mii.v  June.  l'>(il,  ilicil  at  hi.-  re-ideiK  e  in  N«u  \t>vk  City, 
January    2^.     Mr.    Ka-  '■"■'■ 

ii'ii    liad    been    a    coni-;  X 
ni.iiidini:    fiinure   in    the 
.ir   manufacturing    in-,  .- 
ui)-ir\'  for  many  \ears^^ ■■ 
lb    ua-    born   at     lier- 


Allen 


.\pri] 


•  ^''^.     He  olitamed   lu> 
.irl\     bu>iness    I'xpcri- 
luv  as   t  Iiief   clerk    in 
!!i<-   oftue  of     the     lier- 
I'k    Roll  in-    Mill 
<  oinpanv.    then   a    sub- 
id  iat}  (if  the  (jld  Jack- 
-"11    \.     W'oodin     .Man- 
ual turinii       ( "ompanv. 
Irom   l.S'.'J   to   IN''''  he 
\a-   "-ui  lessively  secre- 
I  ny.  vi(v-[ (resident  and 
prc-Hdint   of  the  Jack- 
^"H    ^    WOodin     Com- 
!   iii\     at    Berwick.       In 


F.    H.    Eaton 


,s<;o 


lie  w.is  an  impor- 


^tnt  factor  in  the  formation  of  the  .\meri(  an  Car  \;  Fotrndry 
Company  and  was  ehosen  for  the  position  of  first  vi(e-j)resi- 
<lcnt.  In  lune,  P'Ol,  he  sucieedetl  to  the  presidency  and  to 
the  chairmanship  of  the  executive  committee. .  which  oftke 
he  continuouslv  held  until  his  death  on  Januarv  28.  Mr. 
i.aton  was  also  chairman  of  the  lK)ard  of  the  .\meruan  Car 
&■  Foundry  Export  Comp.my. 

Charles  A.  Liddle.  newly  elected  vice-president,  and  1).  .\. 
Crawford,  newly  elected  treasurer  of  the  Haskell  ^-  Barker 
Car  Companv.  have  also  been  electecl  directors  of  the  company. 


Patrick  J.  Carroll.  |»re>ident  of  the  Buc  \  ru>  Steel  Castings 
Companx.  the  Ohio  Lo<c>niotive  Crane  Company  and  the 
Carroll  Fcjundry  &  Machine  (  ompany.  Bucyrus.  Ohio,  died 
on  January  20  at  the  age  of  5.>  years. 

F.  \'.  Roy,  heretofcjre  manager  of  the  railway  suf)plics  de- 
partment of  Fairbanks,  .Morse  &:  Co..  Chicago,  has  Ijoen  ap- 
[Kjinted  manager  of  the  iom[i,iny>  ( >maha  house.  E.  E. 
Pendray,  heretofore  rejireM-nting  the  comi»any  in  Texas  terri- 
tory, has  bcrn  a[>pointed  manager  of  the  railway  supplies 
department,  with  headi|Uartcr-  at  St.  Louis.  C.  N.  \\  ilson, 
repre>entative  on  tlie  St.  Loui>  lines,  has  lurn  tran>ferred  to 
the  Texas  territory,  with  headcjuartcr-  .it  Houston.   Fex. 

B.  B.  Jone.s  of  Oklalioma  Cit\",  Okla..  formerly  with  the 
Illinoi.>»  Central  at  McComb.  Miss.,  has  Uvn  elected  presi- 
dent of  the  ( )'Mallcy-Bcare  \  alve  Company.  Railway  Ex- 
change. Chicago,  succeeding  R.  L.  Beare.  ihe  following  men 
have  l>een  added  to  the  .sales  ff)rce  of  the  coni()any:  W.  M 
Leighton.  formerly  with  the  Paxton  ^  .Mitihell  Company, 
Omaha.  Neb.:  H.  M.  Newell,  fonnerly  with  the  H.  \V.  Joims- 
.Manville  Ccjm|»any;  Blake  ( ".  HiK)i)cr.  fc»rmerly  with  the 
Ciriji  Nut  Company,  and  J.  N.  Ciall.iglur.  formerl\-  foreman 
of  tile  boiler  sliop>  of  the   Illinoi-  Central  at  Birminiiham, 

Ala,     ,_,;V     ;:•..      ■     rV /.,       - 

Henry  T,ee,  secretary  and  trea>urer  of  tlie  Simmons-Board- 
man  Publishing  Company.  publi>her>  of  the  Railwa\-  Age 
(ia/ette.  the  Riiilzi'<iy  Mr,li.iiiiiiil  J-jii^iiim:  the  R.iilwav  Sig-' 
nal  I'nginc-er  and  the 
Railwa\  I'lectrical  I'.n- 
gineer.  has  been  elected 
a  vice-pre<ident.  Mr. 
Lc-es  entire  bu-ine—  ca- 
reer has  I  teen  >pent  with 
the  Railway  .\ge  (J.i- 
/etle  and  File  R.iilway 
Age.  He  was  born  at 
Hamlcl.  lll....n  May  2.-. 
1N.S4.  ancl  wa- fduc  atet! 
in  the  common  >cliool~ 
al  rtamlet.  and  the 
liiiili  >chcK)l  at  .\ledo, 
111.  In  }'H)5,  he  u'l-ad- 
uated  from  a  l»u-i!K» 
tollege  in  Chivagcj.  and 
on  June  o Of  that  war 
joined  the  >taff  of  The 
Railway  .Vge  a>  a>-i>t- 
ant  to  the  1>u»iness 
in.maL'cT.  In  1  K' cm-  . 
ber.    T'Dd.    lie    wa>   as- 

.-ignecl  to  the  news  <taff.  and  in  Sc!»tember  of  the  following 
\car  l)c-came  an  asMKi.ite  editor  and  wa>  tran>ferred  to  New 
\nrk.  \\  hell,  in  June.  P'd.s.  tin-  Railroad  Gazette  and  The 
I'.ailwav  .\ge  were  c  ciiisoliclated  and  bee  aim-  the  Railway  Age 
Gazc-tte.  he  was  transferred  liack  to  Chicago,  but  in  April, 
P'OO,  lie  rctunucl  to  New  \'ork.  where  he  entered  the  business 
department  and  was  placed  iti  charge  of  the  advertising 
make-up  desk.  Al>out  NovemlK-r,  IMOO.  lu-  was  given  charge 
of  writing  advertising  cctpy.  ancl  thus  founded  the  copy- 
>ervice  department  of  the  jtul'lic  atioii.  He  was  shortly  after- 
wards made  one  of  the  |)aper">  representatives  in  the  trade, 
and  in  March.  1 '>!().  was  made  scvretary.  In  IVbruary.  IQll, 
he  was  also  elected  tre.isurer  and  in  June,  1''12.  Uxame  a  di- 
rector. Mr.  Lee  has  taken  an  active  jiart  in  the  puldishers' 
organizations  devoted  to  technical  and  trade  papers.  In  1911- 
12  he  was  .secretary  and  treasurer  of  the  Fe<ieration  of  Trade 
Press  .\s.soc  iations  of  the  I'nited  Statc-s.  and  in  January  of 
this  year  was  elected  .secrctar\-  of  the  New  York  Frade  Press 
.\ssociation.  .\s  vice-president  of  the  Simmons-Boardnian 
Publishing  Company  he  will  also  continue  as  treasurer  of  the 
company.  ;,. 


Henry    Lee 
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Catalogues 

S.\ND  Blasts. — Bulletin  No.  531,  recently  issued  by  the 
Pangborn  Corporation,  Hagerstown,  Md.,  is  a  leaflet  illustrat- 
ing and  descril)ing  the  company's  tyj^  "L.  A."  rotary  table 
sand  blast. 

Engines  .and  Pumps  for  Oil. — Bulletin  Xo.  9,  recently 
issued  by  the  National  Transit  Pipe  &  Machine  Company, 
Oil  City,  Pa.,  is  devoted  to  the  company's  foam  system  for 
extingui.shing  oil  fires. 

Pipe. — The  American  Spiral  Pipe  Works,  Chicago,  has 
issued  Bulletin  15-9,  descrijitive  of  its  line  of  lap  welded 
pipe.  The  booklet  contains  a  large  number  of  views  of  pipe 
supplied  for  various  installations. 

Pneumatic  Tools. — The  Chicago  Pneumatic  Tool  Com- 
pany has  recently  issued  Bulletin  No.  34-K  relative  to  the 
class  N-SO  fuel  oil  driven  compressors  and  their  application 
to  the  unit  system  of  air  ])ower  plants. 

MAtinxF.  Tools. — Bulletin  No.  lOl.S  recently  issued  by 
the  Reliance  Electric  &  Engineering  Company.  Cleveland, 
Ohio,  gives  a  description  and  specifications  of  the  Reliance 
type  ASL.  form  .\  all-gear  motor  drive  for  application  to 
cone-pulley  lathes. 

TiRKiNKS. — ^''The  Terry  Turbine''  is  the  title  of  a  new 
l>ul]etin  just  issued  In-  the  Terry  Steam  Turbine  Company, 
Hartford,  Conn.,  giving  a  general  description  of  the  various 
turbine  applications,  and  dealing  particularly  with  various 
kinds  of  high,  low  and  mi.xed  pressure  turbines. 

A  Railway  Cr.\ne. — The  Bucyrus  Company,  South  Mil- 
waukee, Wis.,  has  issued  an  eight-i)age  pamphlet,  describing 
its  Cla.'^s  150-17  crane  for  wrecking  and  other  railway  pur- 
poses. This  pamphlet  gives  the  details  of  its  construction  and 
operation  and  is  illustrated  with  numerous  photographs. 

M.ACHiNE  TiX)LS. — The  Covington  ^Machine  Company, 
Covington,  Va.,  has  recently  issued  bulletin  No.  11,  contain- 
ing a  number  of  illustrations  of  Covington  punches,  shears, 
Ix'nding  rolls,  etc.,  for  all  classes  of  service.  The  sole  agent 
in  the  United  States  for  these  machines  is  Manning,  Ma.xwell 
&  Moore,  Inc., New  York. 

Power  Hammers. — A  booklet  recently  issued  by  Beaudry 
&  Co.,  Inc.,  Boston,  Ma.<5s.,  describes  and  illustrates  the  com- 
pany's line  of  Champion  and  Peerless  power  hammers.  The 
various  types  of  hammerS  are  descrilx'd  in  some  detail  and 
information  is  given  concerning  the  kind  of  work  for  which 
each  hammer  is  l)est  fitted. 

BuLR  Sections. — The  Carnegie  Steel  Company,  Pitts- 
burgh, has  issued  a  pamphlet  containing  tables  and  data  on 
all  the  sections  which  they  now  roll  in  bulb  angles  and  bulb 
l)eams.  This  is  in  response  to  an  increased  demand  for  this 
class  of  material  for  use  in  steel  car  construction,  and  parti- 
cularly for  .steel  ship  building  in  the  United  States  and 
elsewhere. 

Portable  Acetylene  Lic.hts. — The  .Alexander  Milburn 
Company,  Baltimore,  Md.,  has  recently  issued  a  52-page 
lx>oklet  describing  and  illustrating  its  line  of  Milburn  lights 
for  all  kinds  of  service.  The  booklet  explains  for  what  service 
each  light  is  intended,  shows  typical  illustrations,  explains  the 
construction,  and  shows  the  methods  of  oj)erating  the  lights. 
Several  pages  are  devoted  to  letters  from  railways  and  other 
companies  who  have  used  the  lights  and  have  found  them  of 
value. 

Pipe  Specialties. — The  National  Tul)e  Company  is  issu- 
ing a  ver}-  attractive  booklet  entitled:  The  Whole  "Kewanee" 
Family.  The  booklet  in  its  72  pages  illustrates  and  descril>es 
the  Kewanee  union  (the  "father"  of  the  family)  in  its  various 
forms,  and  the  other  Kewanee  specialties  such  as  the  N.  T.  C. 


regrinding  valves,  National  service  cocks,  etc.  On  page  t'} 
there  is  a  complete  list  of  the  Kewanee  specialties,  and  on 
pages  39  to  47  are  given  instances  of  satisfactory  uses  of 
Kewanee  unions  and  specialties. 

Filing  Cabinets. —  The  Vawman  &  Erl)e  Manufacturin.; 
Company,  Rochester,  N.  Y.,  has  recently  issued  a  bookl.t 
entitled  "The  Proper  Place  for  Blue-Prints  and  Drawings ' 
emphasizing  the  necessity  for  adequate  filing  systems  for  tlie 
drafting  room  and  detailing  the  advantages  of  the  Mammota 
Vertical  File  made  In-  the  company  for  blue-prints  and  othc  - 
drawings. 

Locomotives. — Bulletin  No.  1,  recently  issued  by  the 
Lima  Locomotive  Corporation,  contains  illustrations  and  gen- 
eral descriptions  of  a  number  of  locomotives  which  the  com- 
pany has  l)uilt  for  representative  railroads.  Included  are  the 
Erie.  Pacific,  Mikado  and  six-wheel  switching  locomotives,  a 
Duluth  &  Iron  Range  Mikado  locomotive,  a  Pennsylvania 
Lines  West  six-wheel  switching  locomotive,  a  Lackawanna 
eight-wheel  switching  locomotive  and  others. 

Acetylene. — The  Searchlight  Company,  Chicago,  has 
issued  a  ])amphlet  entitled  "The  Searchlight  Treatise  on 
.\cetylene."  It  contains  12  images,  brietly  describing  the  de- 
velopment of  the  use  of  the  oxyacetylene  prcxress  for  weldinL' 
and  cutting,  and  discusses  at  some  length  the  commercializing 
of  the  gases,  in  which  the  method  of  preparing,  purifying  and 
handling  acetylene  in  cylinders  is  considered.  There  is  also 
a  brief  discussion  regarding  the  use  of  acetylene  generated  by 
small  generators  at  the  plant  vs.  the  cylinder  acet}iene. 

Rot.ary  Pl.aning  Machine. — The  Newton  Machine  Tool 
\\'orks,  Philadelphia,  Pa.,  have  recently  issued  Catalogue  No. 
50,  de.scril)ing  their  rotary  planing  machines  or  girder  endins: 
and  facing  machines.  The  catalogue  gives  a  general  descrip- 
tion of  these  machines,  together  with  a  copy  of  the  general 
specifications,  including  illustrations  of  the  various  types  with 
their  general  dimensions.  Various  other  illustrations  are 
included  which  show  the  Newton  rotary  planing  machines 
installed  in  various  shops  throughout  the  country. 

Threadi.nc;  Machinery. — The  1916  catalogue  of  the  Lan- 
dis  ^Machine  Company,  Inc..  Waynesboro,  Pa.,  catalogue  No. 
22,  illustrates  in  its  seventy-eight  pages,  the  line  of  threading 
machiner}'  made  by  the  company.  The  booklet  contains  some 
exceptionally  good  photographs  of  the  various  kinds  of  l)olt 
threading,  bolt  pointing,  nut  tap|)ing,  pipe  threading  and  cut- 
tmg  machines,  screw  cutting  die  heads,  chaser  grinders,  etc.,^ 
and  there  are  also  given  specifications,  list  prices,  code  words, 
etc.,  as  well  as  descriptions  of  the  machines  and  information 
as  to  the  kind  of  work  for  which  each  is  best  adapted. 

Weighing  Coal  and  Water  in  Power  Plants. — Bulle- 
tin No.  101  of  the  Richardson  Scale  Company,  Pa.ssaic,  N.  J., 
issued  under  date  of  January.  1916.  l)ears  the  title  "Automa- 
tic Weighing  of  Coal  and  Water  in  Power  Plants.''  The  ])Ook. 
which  is  attractively  illustrated  and  well  printed,  emphasizes 
the  advantages  of  weighing  coal  and  water  automatically  in 
power  j)lants,  and  aims  to  show,  with  the  aid  of  half-tone.s- 
and  line  drawings,  the  excellencies  of  the  e(juij)ment  which 
this  comj)any  makes  for  this  purpose.  The  scales  are  de- 
scribed in  detail,  and  a  large  number  of  the  illustrations  show 
typical  installations. 

Cork  Insulation. — The  Armstrong  Cork  &  Insulation 
Company,  Pittsburgh,  Pa.,  has  issued  a  152-page  book,  de- 
scribing its  Nonpareil  corkboard  insulation.  This  book, 
which  is  prepared  in  an  attractive  manner,  describes  briefly 
the  preparation  of  cork  and  more  in  detail  the  merits  of  this 
material  for  different  purposes  and  tests  to  which  it  has  been 
subjected.  Nearly  one-half  the  book  is  devoted  to  specifica- 
tions covering  the  methods  of  erecting  Nonpareil  corkboard 
for  a  wide  variety  of  conditions.  The  book  is  well  illustrated 
with  photographs  of  typical  installations  of  this  material. 
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How  Can  the  Car       ^^  '^  "^^  unusual  to  hear  the  car  de- 

„    .^  signer  severely  criticized  bv  those  who 

Designer  u  ^        i       '  •  i        i  r 

nave   to   do   with    the   maintenance   of 

improve .  ^,j^j.g    ^j.   ^j^^jj.    ygp    jj^    service.      Some 

chisses  of  equipment  spend  too  much  time  on  the  repair 
track,  others  may  be  too  heavy  in  comparison  with  the  reven- 
ue load  which  they  will  carry  to  be  satisf actor}-  to  the  operat- 
ing department.  Sometimes  the  cost  of  repairs  could  have 
l)een  reduced  if  certain  details  had  been  a  little  differently 
arranged.  In  what  way  do  you  think  the  car  designer  can 
improve  these  conditions?  bo  you  think  there  is  a  suffi- 
ciently close  relationship  between  the  drafting  room  and  the 
departments  using  and  rei)airing  the  cars?  Do  the  assump- 
tions upon  which  tiie  design  for  strength  is  based  api)roach 
sufficiently  close  to  actual  service  conditions  to  be  reliable? 
We  will  award  prizes  of  SIO  each  for  the  three  l>est  letters 
discussing  any  one  or  all  of  these  questions,  or  offering  any 
suggestions  as  to  how  the  car  designer  can  make  his  work 
more  effective.  Hiese  letters  should  not  exceed  1 ,000  words 
each  and  must  be  received  at  our  office,  Woolworth  Building, 
New  York,  not  later  than  June  1,  1916.  They  will  be 
judged  entirely  upon  the  merits  of  the  practical  suggestions 
offered. 


awarded  to  E.  C.  Crawford,  a  machinist  api)rentice  at  the 
Drifton,  Pa.,  shops  of  the  Lehigh  Valley  Coal  Company.  Of 
the  37  contributions,  27  were  received  from  the  aj)prentice» 
of  the  Lehigh  Valley  Coal  Company  at  Drifton,  Pa.  I'n- 
doubtcdly  this  is  due  to  the  interest  which  the  suj^erintendent 
of  the  shops,  J.  Campbell,  took  in  a  com|)etition  last  fall 
on  "How  (an  Vou  Help  the  Apprentice?"  Mr.  Campl)eirs 
article  was  published  on  page  531  of  the  October,  1915, 
is•^ue.  Of  the  10  other  contributions  four  were  received  from 
apprentices  on  the  Santa  Fe  and  two  from  a])prentices  on 
the  New  York  Central.  Both  of  these  roads  have  given  more 
than  ordinary  attention  to  modern  apprenticeship  methods. 
The  Baltimore  &:  Ohio,  Canadian  Pacific,  Erie  and  Southern 
Railway  were  each  represented  by  a  contributor.  Several  of 
the  contributions  are  i)ublished  on  another  page  of  this  issue 
and  contain  excellent  suggestions  which  are  well  worth 
thoughtful  consideration  on  the  part  of  those  who  have  to 
deal  with  the  ap[)rentice  question. 


Shop 

Improvement 

Committee 


What  is  ^"  P^^e  1 1 1  of  the  March  numl>er  we 

Heat-Treated  announced     a     competition     on     heat- 

treated   steel,   what   it   is   and   how   it 
'  should  he  handled.     This  is  an  oppor- 

tunity for  the  man  who  is  familiar  with  the  practices  con- 
nected with  the  {)reparation  of  this  material  to  tell  what  he 
knows  for  the  l)cnefit  of  the  man  who  has  not  been  able  to 
familiarize  himself  with  them.  Modern  locomotive  design 
necessitates  the  use  of  special  materials  in  order  to  obtain 
both  liglitness  and  strength  and  heat-treated  steel  is  coming 
to  the  front  as  a  material  which  will  meet  these  require- 
ments. It  follows  natural!}-  that  railway  mechanical  men 
in  general  and  smith  shop  foremen  in  particular,  must  know 
considerable  about  its  characteristics  if  thev  are  to  have  the 
desired  success  in  repair  work  where  heat-treated  steel  is 
concerned.  For  the  two  l>est  articles  on  this  sul)ject  we  will 
give  a  first  prize  of  S.>5  and  a  second  prize  of  S25,  thi- 
articles  to  he  judged  from  a  i)ractical  standpoint.  Thev 
must  l>e  received  in  our  offices  in  the  \\'oolworth  Building, 
New  York,  on  or  l)efore  May  1.  1916.  For  other  articles 
which  are  accepted  for  pul)lication  we  will  pav  at  our  regu- 
lar space  Kites. 


For  the  purpo.^^e  of  developing  more 
efficient  methods  in  the  repairs  of  cars 
and  locomotives,  some  railways  have 
formed  shop  improvement  committees, 
which  make  a  stud}  of  sho|)  practices  in  the  various  shops 
of  their  own  roads  and  in  some  noteworth}  shops  on  other 
roads.  The  results  of  these  studies  have  always  been  satis- 
factory and  conditions  have  i)een  so  improved  as  to  cause 
marked  increases  in  efficiency.  It  is  a  splendid  practice  to 
adopt  and  to  follow  out  carefull}-.  Conditions  are  always 
changing,  and  new  ideas  are  l>eing  develojKHi  constantly.  On 
large  roads  especially,  it  is  important  that  the  various  shops 
be  in  close  touch  with  one  another.  There  are  certain  stand- 
ard jobs  done  in  every  shop,  the  cost  for  which  should  Ix' 
carefull}  watched  and  compared  with  the  cost  in  the  other 
shops  of  the  system.  If  one  shop  is  doing  l)etter  than  an- 
other, an  analysis  will  show  where  the  le.ss  efficient  shop  can 
be  imj)roved.  It  may  Ije  that  the  equijmient  is  lacking,  or 
that  tlie  men  are  not  properly  instructed.  In  the  first  case 
it  might  j)rove  expedient  to  provide  l)etter  eciuipment,  and 
in  the  second  case  direct  >teps  should  be  taken  to  j)ro|K'rly 
educate  the  men.  The  best  results  will  be  obtained  if  the 
improvement  work  l>e  under  the  direct  charge  of  an  efficient 
demonstrator.  The  exchange  of  ideas  by  corresjX)ndence  i^^ 
weak,  in  that  the  [personal  element  is  always  lacking.  .\ 
workman  .shonu  how  to  do  a  certain  job  is  alwavs  moie 
responsive  than  if  he  were  told  how  to  do  it. 


The 

Apprentice 
Competition 


Thirty-seven  letters  were  received  in 
the  competition  for  ai){)rentices,  in 
which  they  were  urged  to  make  j)rar- 
tical  suggestions  as  to  the  value  of  thi- 
efforts  wliidi  were  being  made  to  train  and  educate  them  and 
as  to  how  in  their  o])inion  these  methods  could  be  improved, 
riie  first  j)rize  of  Si 5  lias  been  awarded  to  ].  C\  Bowman. 
an  apprentice  at  the  Avis  shops  of  the  New  York  Central 
at  Jer.sey  Shore,  Pa.        Ihe  second  prize  of  $10  has  l)een 


Reducing  Weight       '^   Soo^  "^anv   of  the  designs  of  steel 
freight  equipment  have  been   jmt   into 
.  service  so  quickly,  at  a  time  of  equip- 

Car  Design  ^^^^^  shortage,  that  the  designers  did 

not  have  the  opportunity  to  do  their  most  effective  work  in 
the  way  of  reducing  the  weight  to  a  point  as  low  as  possi- 
ble consi.>;ttnt  with  strength.  There  is  so  much  variation 
in  the  weights  of  cars  of  the  same  capacity,  but  of  different 
design,   that   it   is   impossible  to  avo.d  the  conclusion  that 
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much  could  be  gained  by  a  more  effective  distribution  of 
the  material  in  some  of  these  designs.  Of  course,  some  of 
the  older  designs  have  shown  up  badly  as  regards  strength, 
even  though  comparatively  heavy,  but  it  seems  to  us  that 
this  only  strengthens  the  argument  that  the  disposal  of  the 
metal  was  not  the  liest  possible.  The  steel  car  designer  has 
accomplished  a  great  deal  in  producing  the  ecjuipment  that 
is  now  in  service,  but  we  ^)elieve  that  there  is  still  more  to 
accomplish  along  much  the  same  lines  as  those  that  have 
l>een  adopted  in  recent  years  by  locomotive  designers,  in 
tending  toward  refinement  rather  than  merelv  toward  size 
in  producing  capacity.  What  can  be  accomplished  in  the 
way  of  steel  car  design  is  evidenced  l)y  the  90-ton  gondola 
cars,  hirge  numl)ers  of  which  are  in  regular  service  on  the 
Norfolk  &  Western.  These  cars  weigh  59,000  lb.  and  it 
is  worthy  of  special  note  that  in  the  latest  design  this  weight 
has  been  reduced  j practically  6.000  lb.  and  it  is  l)elieved 
that  the  strength  has  not  been  impaired.  When  it  is  con- 
sidered that  these  cars  are  mounted  on  six-wheel  trucks  we 
feel  that  there  lies  in  this  work  of  the  Norfolk  &  ^^'e^te^n 
mechani<:al  dej)artnient  a  subject  for  careful  consideration 
bv  car  desiizners  in  general. 


shops  other  than  their  own.  These  boys  are  employed  as 
sub-foremen,  so  that  they  have  some  responsibility  and  yet 
receive  proper  guidance.  Undoul^tedly,  the  time  they  spend 
in  these  temporary  positions  will  be  valuable  to  the  appren- 
tices themselves  and  to  the  Santa  Fe  when  they  return  to 
that  road.  They  will  have  passed  their  "cub"  days  as  fore- 
men; they  will  have  been  put  through  their  "course  of 
sprouts"  among  strangers  and  will  come  back  to  their  road 
Ijetter  able  to  govern  the  men  who  were  once  tlieir  bench 
mates.  Their  bashfulness  and  diffidence  will  have  di.sap- 
peared.  They  will  have  better  control  of  the  men,  and  in 
view  of  their  experiences  in  these  other  plants  the  men  will 
have  greater  respect  for  them. 


Lost  Motion  ^^'*-'  aj)parent  confusion  with  which  the 

work  of  a  large  roundhouse  is  conduct- 
ed is  familiar  to  all  who  have  occasion 

Roundhouse  ^^^  ^^j^j^  engine  terminals,  especially  if 

they  attempt  to  Ifjcate  any  individual  member  of  the  force. 
The  way  in  wliieh  the  men  are  scattered  througliout  the 
house  and  the  long  trips  neccs.>^ary  to  .secure  material  or  tools 
are  u.sually  considered  a  necessary  part  of  the  conduct  of 
the  work.  That  much  time  can  be  lost  where  gangs  are 
scattered  throughout  the  house  cannot  be  denied,  the  loss 
being  accepted  as  necessary  to  secure  the  benefits  of  an 
organization  of  <])ccialists,  assigned  to  each  class  of  work. 
At  an  engine  terminal  handling  aljout  125  engines  daily  a 
plan  has  recently  been  worked  out  whereby  the  roundhouse 
is  divided  into  sections  of  six  stalls  each.  Each  section  is 
in  charge  of  a  gang  leader  whose  gang  is  jiermanently  organ- 
ized to  take  c:ire  of  all  <.  la>Sfs  of  work.  No  one  is  exj)ected 
to  or  is  permitted  to  leave  the  section  of  the  rounclhouse 
to  which  he  is  assigned,  each  gang  being  i)rovided  with  its 
own  .>iet  of  t(H)Is.  A  handy  man  or  laborer  sufficientlv  famil- 
iar with  the  work  to  know  material  and  t(K)ls  is  despatched 
to  the  t(X)l  r(M)m  when  special  tools  are  re(|uired,  and  secures 
all  material  refjuired  from  the  store  nxmi.  He  also  is  ex- 
pected to  make  the  necessar}-  trips  to  the  blacksmith  or 
machine  shr)ps.  By  having  every  mechanic  assigned  to  work 
within  a  comjjarativelv  limited  space  the  opportunitx  for 
lo.sl  motion  sl.ould  be  materially  reduced,  and  the  ability  to 
properly  check  up  the  force  is  greatly  increased. 


Costs  Needed   in       Reclaiming    material    from    the    scrap 

,.     ,  pile    has    become    so    common    on    the 

Keciamation  "^   .,  /•    .i  •  i  i 

railways   ot    this  country  that   we   be- 

**  lieve  it  would  be  well  to  repeat  a  word 

or  two  of  caution  that  we  have  uttered  once  or  twice  previ- 
ously. Some  of  the  so-called  "reclamation  work"  is  not 
reclamation.  There  are  rail\va\-  officers  who  are  carrying 
out  some  branches  of  this  work  about  which  they  are  simply 
deluding  themselves  as  regards  savings.  It  is  believed  that 
this  is  mainly  due  to  the  failure  to  take  into  account  the 
actual  cost  of  everything  concerned  in  the  reclaiming.  As 
a  general  consideration  no  l»ranch  of  this  work  .should  be 
continued  unless  it  is  shown  plainly  that  it  is  being  con- 
ducted at  a  profit.  It  is  quite  within  the  Ijounds  of  possi- 
bility that  material  may  bring  a  greater  return  to  the  com- 
pany if  sold  as  scrap  than  if  it  is  |)ut  through  the  reclaim- 
ing plant  and  returned  to  servic  e.  and  there  is  material  being 
reclaimed  that  cannot  be  used  again.  Some  roads  have  gone 
to  the  trouble  to  cut  up  old  lM)ilers  with  the  oxy-acetylene 
torch  in  order  to  get  higher  vcrap  ])rices.  \\e  were  told 
recently  b\  the  officers  of  a  road  tliat  had  tried  this  that  it 
had  been  abandoned  l)ecau<e  after  a  thorough  investigation 
it  was  found  that  it  did  not  i)ay.  We  believe  there  are  a 
great  many  roads  which  could  conduct  an  investigation  of 
this  kind  on  some  of  their  reclamation  work  to  advantage  to 
themsehes,  as  there  is  no  (|uestion  that  some  of  this  work 
as  it  is  being  carried  out  is  not  profitable.  We  do  not  by 
any  means  intend  to  reflect  on  the  value  of  reclamation  work 
as  a  whole,  nor  upon  the  moral  effect  which  it  has  on  rail- 
way eniploAees  toward  the  prevention  of  waste,  but  we  do 
feel  that  the  test  "Does  it  pay?"  should  be  apjilied  in  every 
case. 


Developing 

the 
Apprentice 


The  j)ractice  recently  adopted  by  the 
Atchison,  Topeka  &  Santa  Fe  of  send- 
ing some  of  its  .senior  api)rentHes  to 
the  Baldwin  Locomotive  \\'orks  and  tf) 
the  Pullman  Company,  for  experience,  is  de.<erving  of  more 
than  passing  notice.  The  Santa  F>  is  a  road  that  thoroughly 
believes  in  developing  it>  slu)p  men  from  api)rentices.  It 
has  the  nK>st  extensive  and  well -developed  a|)|)renticeship 
system  of  any  road  in  this  country.  It  believes  in  developing 
the  ai)prentiif  to  the  highest  possible  degree,  and  in  order 
that  the  boys  may  learn  still  more  than  the  Santa  Fe  can 
teach  them,  arrangements  have  been  made  with  locomotive 
and  car  works.  a<;  indicated  above,  .'lo  that  a  few  of  the  most 
apt  and  caj>able  apprentices  can  enter  these  i)lants,  work  in 
their  shops  and  "^tudy  their  organization  and  methods.  Need- 
less to  .'^ay  the.-e  Ijovs.  fresh  from  the  hands  of  the  apjirentice 
instructor,  will  have  their  eyes  open  and  their  wits  at  work, 
noting  how  work  is  performed  and  how  men  are  handled  in 


Tu    u  "'Jhat  engine  has  been   in  service   18 

I  he   bxpense  ,  ...  ^  i,- 

of   Poor   Repair  ™'"V'''    ^^^^    •^  J"-'^    ^'l"'"-'^    ^^    P'^^'^^^' 

L-    .....  Imt  I  can  t  get  her  in  the  shop."     It  is 

racilities  ,  .  ' 

nothing  uncommon  to  hear  a  master 
mechanic  make  a  .statement  of  this  character.  There  are 
large  locomotives  in  great  numlier  that  have  been  in  .service 
for  long  periods  without  any  repairs  other  than  those  which 
could  be  given  them  at  the  engine  terminal,  itself  inade- 
quately manned  and  equipped.  It  is  exj^ensive  to  operate 
locomotives  in  this  way;  the  cost  of  terminal  repairs  is  in- 
creased, coal  consumption  is  increased  and  there  are  more 
engine  failures.  'The  cause  of  this  condition  is  the  purcha.<e 
in  large  numbers  of  locomotives  of  a  size  and  type  far  beyond 
the  capacity  of  the  repair  facilities  on  the  road.  Undoubt- 
edly ii  is  a  difticult  condition  to  control.  In  many  instances, 
comj)eting  lines  have  large  power  and  con.secjuently  high  train 
load  and  if  this  competition  is  to  be  met,  large  power  is  es- 
sential. But  poor  judgment  seems  to  be  displayed  at  times 
in  apportioning  the  money  that  is  to  be  spent.  .\  road  that 
has  small  power,  and  shop  and  engine  facilities  in  keeping 
with  it,  might  Ijetter  sj)end  i)art  of  an  appropriation  for  large 
locomotives  on  modern  machinery  and  buildings  than  to  put 
the  entire  amount  into  locomotives  without  anv  additional 


Apriu  1916 


RAILWAY     MECHANICAL    ENGINEER 


167 


facilities.  \\'ith  the  same  amount  expended  in  both  cases, 
we  believe  that  the  fewer  numl)er  of  locomotives  properly 
maintained  will  take  care  of  as  much  business  as  a  larger 
imml>er  wliere  the  maintenance  work  is  neglected.  Locomo- 
tives have  got  to  be  repaired  sooner  or  later  and  when  the 
shops  are  too  small  or  too  poorly  equipped  to  take  care  of 
the  repairs  at  the  time  they  are  needed  the  large  locomotives 
are  invariably  taken  out  of  service  and  have  to  spend  weeks 
and  months  awaiting  their  turn  in  the  shop.  Considering 
the  cost  of  present  day  locomotives  and  the  amount  of  money 
tied  up  when  they  are  kept  idle,  their  purchase  without  pro- 
vision l)eing  made  for  effective  maintenance  would  seem  to  be 
expensive  economy. 


Constructive 
Methods  in 


A   new  officer  is  verv  seldom  entirelv 
satisfied   with  the  organization  of   his 
predeces.sor.      Very  often  he  starts  in 
Re-organization         almost   immediately  to  make  changes, 
some  of  which  are  ill-advi.sed  and  result  in  trouble  for  him 

later.  The  changes  made  in  instances  of  this  kind  too  often 
give  the  impression  that  they  are  being  made  in  order  to 
give  the  appearance  of  making  a  showing.  Of  course,  there 
are  cases  where  an  organization  has  become  so  demoralized 
that  nothing  but  radical  action  will  remedx-  matters,  but  we 
l)elieve  that  in  the  majority  of  instances  the  desired  results 
can  be  obtained  without  tlie  wholesale  di.scharging  and  trans- 
ferring that  seems  to  !)e  so  common.  An  example  of  what 
can  be  accomplished  b}-  constructive  rather  than  destructive 
methods  came  to  our  notice  recently.  .\  young  man  was 
placed  in  cliarge  of  tlie  rej)air  work  at  a  large  terminal.  The 
man  who  jjreceded  him  had  held  the  position  for  many  years 
and  during  the  latter  j)art  of  his  foremanship  had  fallen  into 
rather  shiftless  ways,  with  the  result  that  those  under  him 
had  begun  to  encroach  on  his  authority  and  there  was  con- 
siderable disaffection.  The  newcomer  was  a  man  of  ability 
and  possessed  of  a  nature  which  would  not  tolerate  some  of 
the  jjractices  which  he  found  in  effect.  Several  of  tlie  minor 
ofhcers  predicted  his  speedy  downfall  and  one  in  particular 
announced  his  intention  to  "get"  the  new  man.  The  fore- 
man looked  into  matters  ver\"  carefully  and  was  strongly 
tempted  to  discharge  this  man  and  several  others,  but  after 
thinking  the  matter  over  he  decided  against  this.  Instead 
he  left  the  organization  exactly  as  it  was  except  for  some 
minor  changes  and  proceeded  pleasantly  but  firmly  to  show 
all  concerned  that  he  was  in  charge,  that  he  knew  his  l)usi- 
ness  and  intended  to  remain  in  charge.  \\'ithin  two  months' 
he  had  the  tenninal  so  improved  that  the  changes  were  com- 
mented uj)on  1)\  tlie  general  officers  of  the  road  and  the  man 
who  at  the  start  was  ajiparently  his  worst  enemy  was  now 
his  stanchest  supjiorter.  \\'e  cite  this  example  merely  to 
show  that  fire-eating  methods  are  not  always  necessary'  in 
cases  of  this  kind,  and  if  they  are  not  necessar\'  they  are 
certainh-  not  desiral)le. 


Periodical  Appro-      ^^^^^    ruilwavs    cmplov    a    s>stem    of 

.    .         ,  periodical     appropriations     for     labor, 

priations   for  i      ^v-  r    ,  i  i     i 

and  omcers  of  the  mechanical  depart- 

Material  j^^^.j^^    .^^^   generally   familiar    with    the 

way  men  are  laid  oft'  and  working  hours  are  cut  at  the  end 
of  the  month  to  insure  the  exjienditures  falling  within  the 
appro])riated  amount.  The  material  used  in  the  conduct  of 
railway  operations  is  expensive  and  is  rapidly  growing  more 
so.  It  costs  a  railway  a  great  deal  of  money  to  have  un- 
used material  lying  around  the  various  shops  and  engine- 
houses.  There  are  always  more  or  less  vigorous  steps  taken 
to  prevent  the  waste  of  material,  but  they  are  often  incon- 
sistent, and  in  spite  of  them  a  great  deal  is  wasted  and  a 
great  deal  is  charged  out  and  then  lies  unused.  If  periodical 
appropriations  were  extended  to  cover  material  as  well  as 
lalxir  we  believe  that  it  would  not  only  result  in  a  marked  re- 


duction in  the  amount  of  material  carried  in  this  way,  but 
would  also  greatly  facilitate  the  work  of  maintenance  of 
equipment  by  increasing  the  flexibility  of  appropriations, 
because  a  master  mechanic  or  foreman  could  then  so  adjust 
his  work  in  many  instances  as  to  save  on  expenditures  for 
material  and  use  the  saving  as  an  exjienditure  for  lalxjr. 
Of  course,  the  suppl\-  department  would  have  to  co-o|>erate 
to  the  greatest  degree  with  the  mechanical  department,  and 
the  latter  would  have  to  be  kept  advised  at  all  times  of  their 
total  expenditure  to  date.  A  system  of  this  kind  is  l>eing 
employed  on  the  Sealxiard  Air  Line  and  its  success  is  at- 
tested by  officers  of  the  meciianical  department.  By  a  very 
slight  expenditure,  the  supply  department  keeps  such  a 
record  of  material  u^^ed  that  the  mechanical  department  can 
find  out  at  any  time  what  the  expenditure  is  and  a  {periodi- 
cal report  of  material  expenditures  is  furnished  to  the 
mechanical  department  and  is  in  the  hands  of  the  officer 
concerned  within  two  days  of  the  clo.se  of  the  pericxi.  It 
will  be  recognized  at  once  that  the  success  of  any  system 
of  this  kind  depends  largely  on  the  supply  department 
keeping  its  records  always  uj)-to-date,  as  if  the  information 
regardinti  the  material  used  is  to  l>e  of  any  use  it  must  be 
available  when  it  is  wanted.  This  practice  has  apparently 
been  worked  out  with  such  simplicity  and  at  the  same  time 
so  eft'ectivelx-  on  the  Seaboard  that  it  seems  strange  that  it 
has  not  i)een  employed  elsewhere. 


NEW  BOOKS 

Proceedings  of  the  Traveling  finginerrs'  Association. — Bound  in  leather. 
329  pages,  S'/i  in.  by  S'/^  in.  Publiished  by  the  association,  W.  O. 
Thompson,   secretary,   New    York   Central    Railroad,   Cleveland,   Ohio. 

This  is  the  proceedings  of  the  twentx-third  annual  convention 
of  the  association  held  in  Chicago,  Septeml>er,  1915.  The  sub- 
jects covered  include:  The  effect  of  lubricating  and  me- 
chanical firing  on  locomotive  operating  co.sts;  recommended 
practice  for  employing  and  training  new  firemen;  smoke 
prevention:  advantages  of  suiierheaters,  brick  arches,  etc.; 
improving  the  handling  of  air  brakes;  the  electro-pneumatic 
brake;  valve  gear  and  its  relation  to  fuel  economy  and  oper- 
ating costs;  scientific  train  loading. 

I.ocotnutive  linsine  Running  and  Management. — By  Annus  Sinclair.  Bound 
in  cloth.  428  pages,  5  in.  by  7y2  in.  Illustrated.  Published  by  John 
Wiley  &  Sons,   Inc.,  New   York.      Price  $2. 

1  his  is  the  twenty-third  edition  of  a  book  which  has  l)een 
most  favorably  known  in  railroad  circles  since  1885.  There 
are  many  successful  railroad  men  who  obtained  their  first 
knowledge  of  the  locomotive  and  its  management  from  this 
book  and  it  is  a  most  valuable  work  for  anyone  concerned  in 
the  operation  of  locomotives.  In  this  edition  the  lx)ok  has 
been  thoroughly  revised  and  brought  up  to  date  and  the 
author  states  that  it  is  now  practicall}-  a  new  l)ook.  The 
changes  in  air  brake  apparatus  have  l>een  covered  and  a 
section  on  electric  locomotives  has  l)een  added. 

The  Mechanical  Engineers'  Pockct-Book.—Hy  William   Kent.   M.E.,   Sc.D. 

Bound  in  lenther,  147"  pagc^.  A  in.  by  6-4  in.  illustrated  and  indexed. 
Ninth  edition,  revised  and  enlarged.  PubIi^hed  by  John  Wiley  &  Sons, 
Inc.,    New    York.      Price    $5. 

This  reference  l)ook  is  so  well  and  favorably  known  among 
engineers  that  it  scarcely  needs  any  sjjecial  notice.  In  this, 
the  ninth  edition,  the  work  has  l>een  thoroughly  revised  with 
the  assistance  of  Rol^ert  Thurston  Kent,  M.  E.,  consulting 
engineer.  Extensive  revisions  have  l^een  made  in  the  sub- 
jects of  materials,  mechanics,  fans  and  blowers,  heating  and 
ventilation,  fuel,  steam  boilers  and  engines  and  steam  tur- 
bines. The  new  matter  includes  much  data  on  such  subjects 
as  planing,  milling,  drilling  and  grinding  and  the  chapter  on 
machine  shop  practice  has  been  rewritten  and  doubled  in  size. 
The  matter  pertaining  to  electrical  engineering  has  l^een  com- 
pletely rewritten  and  brought  into  agreement  with  present 
practice,  and  many  new  tables  have  l)een  added. 
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GOXIMUNIGATIONS 

THE  MECHANICAL  DEPARTMENT  CLERK 

Chicago,   111. 

To  THE  Editor: 

I  am  a  mechanical  depurtnient  clerk — a  chief  clerk,  to  be 
exact — and  am  therefore  one  of  the  "crowd  of  competent  and 
incompetent  men — usually  in  l)ljnd-alley  jol)S,  with  no  train- 
ing  and  no  outlook.""* 

]  The  mechanical  department  clerk  is,  in  a  sense,  in  a  blind 
alley.  He  cannot  succeed  to  the  position  of  general  foreman, 
master  mechanic  or  su{)erintendent  of  motive  power.  Vou 
ask  why  any  of  us  start  to  work  in  this  capacity  in  a  depart- 
ment where  there  is  so  little  oi)i)ortunit\  ahead,  and  why  we 
sta\'  in  it.  For  numerous  reasons.  In  tlie  first  place,  we 
mav  have  undertaken  the  work  at  an  aye  when  we  could  not 
understand  the  real  state  of  affairs  and  our  parents  were  un- 
able to  advise  us  correctly.  As  one  of  the  corresj)ondents  in 
the  Railwax  Age  Ciazette  has  suggested,  '"I  lie  average  }()ung 
fellow  when  he  leaves  school  wants  to  get  into  an  office  be- 
cause he  can  be  dressed  U[)."" 

Why  do  we  stick?  liecau.se  by  the  time  we  can  think  for 
ourselves  we  are  probably  getting  $65  or  $75  a  month,  have 
a  *'l>est  girl"  to  entertain,  and  do  not  have  the  courage  or 
inclination  to  start  in  another  line  of  business  at  lower  wages. 

I  worked  my  way  through  various  positions  to  that  of  chief 
clerk  in  the  office  of  the  leading  master  mechanic  on  the  sys- 
tem and  am  receiving  the  highest  salary  paid  to  a  master 
mechanic's  chief  clerk.  If  I  resign  this  position,  where  shall 
I  go  to  find  a  better  one?  Shall  I  aspire  to  be  chief  clerk 
to  the  superintendent  of  motive  power?  If  so,  how  alx)Ut  the 
assistant  chief  clerk  and  others  in  the  superintendent  of  mo- 
tive power's  office  who  are  earnestly  striving  for  advance- 
ment? If  I  should  be  successful  in  obtaining  that  j)osition, 
where  shall  I  turn  next?  The  transportation  department  ap- 
pears to  Ije  the  most  logical  course,  since  clerks  in  that  depart- 
ment are  sometimes  promoted  to  the  position  of  trainmaster. 
It  is  necessarw  however,  if  1  wish  to  enter  that  dei)artment, 
to  work  up  from  the  bottom.  This  I  cannot  do  lx?cause  I 
have  a  family  to  support. 

If  there  is  any  department  on  a  railroad  where  the  efforts 
of  a  clerk  are  less  appreciated  than  in  the  mechanical  depart- 
ment, I  should  like  to  know  it.  The  men  holding  official 
{x)sitions  in  this  department  usually  advance  from  the  shops 
and  are  purely  and  simply  practical  men.  .\s  a  rule  they 
fitted  themselves  for  their  positions  not  i>y  technical  training, 
but  by  having  made  gcxid  in  shop  work.  They  must  be  su[)- 
ported  by  an  efficient  office  force. 

Listen  to  the  remark  made  by  a  "boss"  who  took  a  lively 
interest  in  the  welfare  of  one  of  the  office  boys  and  was  ad- 
vising him  to  go  into  the  shops  and  learn  a  trade.  He  sa\d, 
"Young  man,  do  you  want  to  stay  in  an  office  all  of  your  life, 
or  would  \ou  like  to  get  into  the  shops  and  make  something 
of  \<)ur.>;elf  ?"  This  is  typical  of  the  men  above  us  in  the 
mechanical  department. 

Accompanying  this  letter  is  a  chart  which  illustrates  the 
comparative  jirogress  of  a  mechanical  department  clerk  and  a 
uoachinist  apprentice.  The  heav\-  dotted  line  shows  the 
progress  of  the  average  railroad  clerk;  the  lighter  dotted  line 
shows  the  progress  of  a  fortunate  or  excejjtional  clerk.  The 
heav>'  continuous  line  shows  the  progress  made  b\'  the  aver- 
age ap|)rentice,  and  the  lighter  one  that  of  an  exceptional  or 
more  fortunate  apprentice. 

The  average  clerk  is,  in  general,  and  must  be.  superior  to 
the  average  apprentice  in  knowledge  and  mental  training; 
but  what  is  the  reward?  (Stud}-  the  chart.  It  was  not  made 
up  after  a  moment's  thought,  but  reflects  true  conditions.) 
The  apprentice,  after  serving  four  years,  automatically  be- 

*Thi«  quotation  is  taken  from  an  address  by  George  M.  P.asford  before 
ihe  Hiirlineton  Association  of  Operating  OflficeTs.  the  exact  quotation  read- 
ing. "'  lerks  are  a  crowd  of  competent  and  incomiictent  men — usually  in 
Mind-alley  jobs,  with  no  training  and  no  outlook."  The  ad<lress  in  full 
appeared  in  the  Railway  Age  Gazette  of  July  23,  1915,  page  150. 


comes  a  journe}man  machinist  and  is  entitled  to  the  standard 
wage.  Ninety-eight  per  cent,  of  the  graduate  apprentices 
(|ualify.  They  join  a  union,  which  insures  them  a  living 
wage  and  recourse  in  case  of  sharp  practice.  With  them  it  is 
a  case  of  "if  you  don't  like  your  job,  quit,"  and  they  can 
always  command  a  salary  sufficient  to  meet  living  expenses. 
Ihe  clerk  advances  slowly  as  vacancies  occur,  but  does  not 
(ontmund  a  salary  and  enjoys  no  feeling  of  independence. 

.Suppose  the  clerk  should  finally  reach  the  position  of  chief 
( Icrk.  The  master  mechanic  leaves  and  the  position  is  filled 
l.y  the  transfer  of  another  ma.>iter  mechanic  from  a  smaller 
point.  The  new  incumi)ent  follows  the  line  of  least  resist- 
I'nce.  His  former  chief  clerk  satisfied  him  and  was  familiar 
with  his  personality,  recjuirements,  etc.  It  is  too  much  of  an 
rffort  to  break  in  the  present  chief  clerk  to  meet  his  wishes 
and  he  finds  a  reason  to  let  him  go,  or  demote  him.  And 
what  recourse  has  the  chief  clerk  or  any  other  clerk? 

In  the  Railway  Age  Gazette  of  September  .^.  1915,  Homer 
IMgeon,  in  an  article  entitled  "The  Unnoticed  Unorganized 
Employee."  had  the  following  to  say  concerning  train 
despatchers  (the  statement  is  equally  true  of  clerks):  "There 
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are  many  other  ways  in  which  railway  companies  can  serve 
their  own  interests  by  devoting  a  little  thought  to  the  welfare 
of  those  employees  who  do  not  belong  to  a  fraternal  order. 
I  hope  to  live  long  enough  to  see  some  of  them  put  into  opera- 
tion. If  I  do  not,  I  know  that  I  .shall  live — if  the  life  in- 
surance comj)anies  guess  correctly  as  to  ni}'  prospects — to  see 
many  more  men  driven  into  organization  in  self  defense." 

R.  \'.  Cooke  takes  equally  as  strong  a  position  on  the  other 
side  of  the  (juestion  in  a  letter  in  tlie  Railway  .\ge  Gazette 
of  December  24,  1915:  "Again,  organization  of  all  branches 
of  clerks  would  not  be  fair  to  the  companies  that  employ  us. 
\\'e,  through  the  very  nature  of  our  positions,  handle  some 
of  the  most  confidential  affairs  of  the  company,  and,  as  we 
are  but  human,  who  among  us  could  keep  from  using  this 
information  to  our  advantage  if  we  owed  allegiance  to  an 
outside  organization?  Loyalty  to  the  company  is  nothing 
more  than  is  due.  I  believe  that  a  railroad  clerk  must  not 
affiliate  with  a  labor  organization;  but  it  looks  as  though  the 
danger  suggested  by  Homer  Pigeon  will  develop  unless  some- 
thing is  done  to  better  the  conditions  of  the  average  clerk. 

A.  C.  Clerk. 
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Which   is    Most    Worth   While? 

BY    HARVEY    DE  WITT    WOLCOMB 


In  these  days,  when  the  study  of  reclaiming  sera])  for 
nearlx  all  classes  of  material  used  by  the  railroads  has 
reached  the  point  where  phenomenal  records  are  being  made, 
it  is  surprising  that  more  attention  is  not  given  to  better 
utilization  of  the  older  employees. 

At  first  thought,  it  may  appear  inhuman  to  ask.  and  expect 
any  regular  assigned  tasks  from  an  old  employee  that  has 
worked  hard  all  his  life  in  the  company's  service;  yet  we 
only  have  to  follow  up  the  history  of  some  one  of  the  many 
engineers  who  are  taken  out  of  active  service  at  the  age  of 
70  years,  and  who  are  apparently  in  the  best  of  good  health, 
and  see  how  quickly  they  either  l)reak  down  or  die  after  being 
placed  on  the  pension  list.  Or  take  an  active  shop  man  and 
see  how  quickly  he  ages  after  he  is  taken  out  of  the  shop  and 
is  required  to  stay  at  home  with  nothing  on  his  mind  to  think 
about.  There  is  really  a  humane  side  to  the  question  of  pro- 
vxling  some  agreeable  occupation  for  the  old  employee,  and 
in  the  meantime  the  compan}  can  receive  some  .small  returns 
if  the  problem  is  given  proper  consideration. 

DLDEK    MEN    :M0RE    ACCURATE 

There  is  a  certain  fascination  in  working  for  a  railroad 
that  holds  a  workman,  even  if  higher  wages  can  be  secured 
from  neighljoring  concerns,  and  one  of  the  strongest  factors 
of  this  fascination  is  the  thought  that  when  he  has  grown  old 
and  feeble  he  will  be  given  something  to  do  that  will  keep  his 
name  on  the  pay  roll.  For  a  man  who  has  had  active  service 
to  l)e  given  some  light  task  for  which  there  is  no  responsi- 
l)ility  or  action  required,  is  both  harmful  to  the  man  and  to 
the  company.  Even  if  the  man  is  old  and  feeble,  he  still  re- 
tains his  keen  mental  abilities  and  is  well  able  to  see  and  do 
certain  things  better  than  some  untrained  young  man  just 
starting  out  in  life.  A  typical  example  of  this  kind  was 
forcefully  brought  out  in  looking  over  a  large  office  of  clerks, 
where  a  reorganization  had  just  been  made  and  new^  clerks 
employed  in  order  to  increase  the  efficiency.  The  chief  clerk 
was  asked  if  the  results  were  satisfactory.  His  re])ly  was 
that  the  new  clerks  were  quick,  but  if  he  desired  some  spe- 
cially accurate  report,  he  usually  gave  it  to  one  of  the  older 
clerks  who  had  l)een  in  the  office  over  .SO  years.  \\'hile  the 
older  clerk  could  not  compete  with  the  speed  of  the  younger 
men,  he  still  held  a  very  important  place  in  the  office  because 
of  his  accuracy. 

It  is  comparatively  easy  to  find  some  position,  such  as  gate 
tender  or  crossing  watchman,   for  the  old  employee  in  the 


tran.>;j)ortation  department,  or  the  emploxee  that  has  been 
crippled  through  some  unfortunate  accident,  but  in  the  me- 
chanical department  it  is  quite  an  undertaking  to  place  the 
old  employee  so  that  he  will  l)e  contented  and  show  some  re- 
turns. An  old  employee  that  has  shown  much  skill  and  good 
judgment  throughout  his  long  term  of  service  may  be  in  good 
condition  to  inspect  or  instruct  along  the  lines  of  his  trade, 
although  he  is  not  strong  enough  to  handle  the  heavy  work 
that  is  now  required  on  our  large  locomotives.  As  a  sugges- 
tion, why  not  appoint  them  as  inspectors  alx)ut  the  shop? 
The}-  have  learned  the  folly  of  jumping  at  conclusions,  and 
b\-  working  with  the  young  mechanics  will  be  in  a  position  to 
offer  many  good  ideas  to  improve  the  shop  output. 

PRACTICAL   SUGGESTIONS 

Where  is  it  possible  to  secure  a  better  safet>-  inspector  than 
to  .'iekxrt  .some  old  employee  that  has  seen  the  result  of  care 
lessness  and  haste?  Perhaps  he  will  be  recognized  as  an 
"old  grann}-,"'  but  is  it  not  better  to  have  an  ounce  of  preven- 
tion than  a  pound  of  cure?  It  is  not  necessary  to  accept 
ever}thing  he  reports,  but  if  his  suggestions  are  passed  on 
by  the  regular  shop  safety  committees,  it  will  lie  found  that 
many  of  his  ideas  are  good.  Much  time  is  lost  in  the  shops 
because  of  tools  and  shop  appliances  l^eing  misplaced  and 
any  old  mechanic  will  more  than  earn  his  salary  by  looking 
after  such  tools.  Shop  jacks  are  seldom  oiled,  with  the  result 
that  tiiey  very  often  get  out  of  repair.  Pinch  bars  are  usually 
dull  when  required  for  a  hurry-up  job:  l>oth  of  these  items 
can  be  looked  after  b\-  some  worn  out  mechanic  that  is  un- 
able to  handle  regular  shop  work,  but  is  still  able  to  get 
about  the  shop.  After  a  serious  accident  has  happened  lie- 
cause  of  a  sledge  handle  breaking  or  the  head  llying  off  the 
handle,  it  has  been  found  a  paying  investment  to  have  such 
tools  looked  after  b\-  an  old  workman  who  is  familiar  with 
the  small  defects  that  often  result  in  bad  accidents.  In  the 
fall,  when  it  begins  to  get  dark  during  the  regular  shop 
hours  and  the  workmen  require  torches,  it  is  quite  an  eco- 
nomical practice  to  have  an  old  mechanic  gather  up  all  the 
ton  hes  about  the  shop  and  fit  them  up  read\  for  immediate 
use  .so  that  it  will  not  l>e  necessary  for  a  liigh-priced  me- 
chanic to  waste  time  in  doing  so. 

In  a  small  shop  where  a  crippled  tinsmith  was  emplo>ed 
it  was  found  that  there  was  not  enough  tin  work  to  keep  him 
bu.sy.  As  he  was  both  a  good  workman  and  anxious  to  keep 
busy,  he  suggested  that  all  the  old  lanterns  on  the  division 
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be  sent  in  so  tluit  he  could  overhaul  them.  After  it  was  tried 
out  f,or  a  short  time,  it  was  found  to  be  such  a  t^ood  idea  that 
all  the  lantern.s  on  the  entire  railroad  were  shipped  to  that 
one  point  for  repairs,  and  additional  men  were  employed  to 
keep  the  repairs  up. 

On  another  road  where  it  had  been  the  practice  for  some 
time  to  sell  wagon  loads  of  scrap  wood  removed  from  the 
freight  cars  at  fifty  cents  a  load,  a  worn  out  or  'scrap"  car- 
penter was  given  charge  of  the  scrap  woodpile.  This  man 
was  badl\  crippled  with  rheumatism  and  hardly  able  to 
write,  so  it  was  impossible  for  him  to  keep  an  elal)orate  set 
of  records,  but  he  had  proved  his  honesty  in  his  long  term  of 
service  and  he  was  therefore  assigned  to  watch  the  wo<jdpile. 
He  soon  j^roved  that  while  he  could  not  do  manual  labor,  he 
still  had  liis  wits  about  him  and  that  with  a  very  little  .sort- 
ing there  was  much  second  wood  that  could  l)e  u.sed  over 
again  to  make  bo.x  car  doors  and  other  jiarts  of  wooden  cars. 
He  also  |)ut  the  scrap  pile  on  a  commercial  ba?is  so  that  it 
paid  better  than  when  there  was  no  one  directly  interested 
in  it. 

These  two  men  showed  to  their  emi)loyers  that  although 
they  were  classed  as  old  worn  out  material,  commonly  called 
•'scrap. "'  they  were  ->till  able  to  l)e  "reclaimed"  and  be  put  to 
some  u.-^eful  |)urp<)se,  even  if  not  at  the  same  ta.sks  they  had 
worked  on  all  their  lives.  If  these  men  were  successful,  is  it 
not  possible  that  there  are  many  more  in  the  same  position 
on  other  roads? 

IX   THK   CAR   kF.PAIR    VAKI) 

In  a  large  -  ar  repair  \:ir(l  an  old  emplo\ee  was  placed  on 
the  retired  list  and  was  soon  forgotten.  He  had  been  used  to 
hard  work  all  his  life  and  the  awful  monotony  of  hanging 
around  s<x)n  made  him  sick.  He  was  big  enough  to  realize 
that  if  he  gave  uj)  and  went  home,  he  would  never  get  back 
again  .^o  he  api)ointed  himself  the  task  of  i)icking  up  all  the 
discarded  nuts  and  washers  around  the  car  rejjair  yard.  He 
soon  had  such  a  bu.sy  job  that  he  forgot  his  troubles  and  at 
the  end  of  si.x  months  it  was  found  that  he  had  actuallx-  saved 
more  material  than  his  wages  came  to.  He  not  only  saved 
material  l)Ut  he  had  it  so  i)laced  that  tiie  worknn-n  did  not 
lose  time  getting  it,  which  was  another  big  item  of  saving. 

Another  way  to  take  care  of  the  worn  cut  employees  is  to 
appoint  them  fire  inspectors  or  building  watchmen,  for  as  a 
rule  the  old  men  are  punctual  and  trustworthy  and  make  the 
best  kind  of  insjjectors.  for  they  are  on  the  job  all  the  time. 
As  a  man  grows  older  in  tiie  service,  he  thinks  less  of  his  own 
personal  pleasures  and  more  of  hi-i  emj)loyer's  interests.  This 
is  proven  during  vacation  time  for  we  find  that  where  .some 
young  man  will  plan  an  elaborate  vacation,  the  old  "tmer" 
will  not  take  any  time  off.  This  thought  is  not  presented  to 
impl\-  that  vacations  are  not  necessar}',  for  they  are  a  posi 
tive  re(|uirfment,  l)Ut  often  a  foreman  who  has  been  on  the 
job  for  >ieveral  years  will  never  take  the  regular  and  neces- 
sary rest  which  the  younger  man  calls  his  vacation. 

SEVFXTV   VK.AR.S   VOlXi; 

Xo  matter  how  small  a  shop  is,  there  is  some  place  where 
the  old,  faithful  em[)loyee  can  be  taken  care  of  both  to  his 
and  the  company's  advantage.  All  old  men  are  not  scrap, 
which  is  to  be  thrown  away  as  useless.  We  are  all  familiar 
with  a  certain  important  ra'lroad  president  who  was  "70 
years  young"  at  his  .seventieth  birthday.  This  wonderful 
man  at  that  age  ranked  as  one  of  the  most  active  heads  of  any 
railroad  in  the  United  States.  Just  imagine  the  loss  to  his 
railroad  if  he  had  been  relegatecl  to  the  human  scrap  pile  at 
the  time  when  his  long  years  of  training  and  experience  fitted 
him  to  give  the  ver}-  best  of  service. 

One  of  the  most  important  things  in  the  life  of  a  railroad 
man  is  to  be  able  to  exercise  discretion;  very  often  we  find 
a  young  man  is  not  given  a  resjxjnsible  position  because  he 
has  not  }et  reached  the  age  of  proper  di.scretion,  or  had  the 


necessar)-  training  to  learn  its  very  important  bearing  on 
successful  railroading;  yet  right  on  top  of  this  we  find  that 
.some  other  employee  is  considered  too  old  and  is  appointed  a 
candidate  for  the  scrap  pile. 

STOPPING  LEAKS 

In  a  large  j)lant  having  an  e.xtensive  heating  system,  one 
of  the  plumbers  was  too  old  to  do  the  regular  work  so  the 
foreman  gave  him  the  job  of  looking  after  all  the  small 
steam  leaks  al>out  the  plant.  He  was  told  that  "a  stitch  in 
time  saved  nine"  and  to  stop  a  small  steam  leak  would  very 
often  j)revent  a  larger  one.  After  the  old  man  had  been  on 
the  job  for  a  short  time,  the  heavy  steam  heat  repair  jobs  be- 
gan to  be  less  frecjuent.  Still  another  old  employee  was  given 
the  task  of  looking  after  all  the  water  leaks.  He  had  to  in- 
spect all  jMpes,  faucets  and  other  places  where  water  was 
used;  he  soon  showed  that  his  appointment  was  profitable  to 
his  company. 

In  another  large  indu.strial  plant,  the  original  founder  has 
been  displaced  i)y  his  two  sons,  l)ut  he  refuses  to  be  turned 
over  to  the  scrap  ])ile  and  ver}-  frecjuently  goes  into  the  shop 
and  works  with  the  mechanics.  Hy  doing  this,  he  feels  that 
he  is  still  in  trim  to  do  a  day's  work  and  the  men  about  the 
plant,  realizing  and  appreciating  his  wonderful  vitality,  are 
all  the  more  loyal  to  the  company.  No  job  in  the  shop  is 
t(K)  dirty  or  too  hard  for  the  old  man  to  tackle  and  his  ex- 
ami)le  is  followed  l)\'  ever\'  employee. 

It  is  not  often  tiiat  we  find  an  emploxee  who  is  looking  for- 
ward to  that  day  when  he  will  be  told  to  remain  at  home  with 
nothing  to  do  but  draw  his  pension.  It  is  nice  to  think  of 
the  pleasure  of  having  nothing  to  do  but  the  old  employee  will 
find  himself  in  the  same  position  as  the  old  discarded  fire 
horse  that  was  u.sed  on  a  milk  route.  While  standing  one 
day  near  a  fire  station,  an  alarm  came  in  and  the  old  horse 
esponded  to  his  early  training  by  making  a  record  run.  It 
is  the  old  emj)loyees  who  will  tell  you  that  the  best  music 
the)  know  of  is  to  hear  the  old  shop  whistle  call  the  men  to 
work  and  to  realize  that  they  are  able  to  respond. 

THE  HARE  AXD  THE  TURTLE 

Local  conditions  vary  .so  much  that  it  is  impossible  to 
work  out  any  set  rule  to  govern  the  f)roper  placing  of  the  old 
emi)lovee,  but  if  a  careful  stud\  is  made  of  the  shoj)  condi- 
tions, .some  i)lace  will  be  found  where  the  old  men  can  be 
used  to  gCKxl  advantage.  The  excuse  of  the  old  man  being 
t(X)  slow  for  the  i)re.sent  day  requirements  can  be  answered 
l)y  <|Uoting  the  result  of  the  race  between  the  hare  and  the 
turtle,  for  while  it  must  Ije  admitted  that  the  old  man  is 
slower,  the  fact  remains  that  he  will  get  results.  We  will 
always  have  the  old  fellows  around  the  shop  and  it  is  up  to 
the  successful  manager  to  provide  some  position  not  only  to 
keep  them  busy,  but  to  keep  them  satisfied  so  that  they  will 
not  have  the  imjjression  that  they  are  discarded  pieces  of 
junk  and  only  fit  for  the  scrap  i)ile.  If  the  .success  of  re- 
claiming scraj)  material  is  established  then  the  success  of 
reclaiming  the  old  employee  is  assured  and  the  company  will 
receive  as  much  benefit  from  one  as  the  other. 

I'here  is  no  limit  to  what  can  be  done  for  the  old  employee 
for  which  the  company  will  receive  some  returns.  In  a  cer- 
tain large  shop,  an  old  employee  complained  of  the  bad  light- 
ing s\stem  and  offered  the  excuse  that  he  was  not  as  young 
as  he  used  to  be  and  that  his  eyesight  was  failing.  Investi- 
gation developed  the  fact  that  the  lighting  system  was  very 
bad  not  only  for  the  old  man  but  for  the  young  mechanics; 
l)\-  making  certain  changes  the  efficiency  of  all  the  workmen 
was  increased  to  a  marked  degree.  In  another  shop,  an  old 
employee  reported  that  he  was  unal)le  to  handle  the  heavy 
work  he  had  been  doing  for  several  years  as  there  w^ere  no 
cranes  or  other  conveniences  to  lift  the  heavy  castings.  An 
investigation  proved  that  the  .shop  was  so  far  behind  the 
times  on  shop  conveniences  that  it  was  in  the  antiquated 
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,  lass  and  the  old  employee  was  assigned  to  select  and  locate 
any  apparatus  that  would  facilitate  the  work.  He  soon 
?hovved  that  where  formerly  two  and  three  men  were  required 
on  a  job,  the  same  work  could  be  handled  more  quickly  and 
economically  by  one  man  with  the  use  of  mechanical  appara- 
tus for  doing  the  ''strong  back"  work  than  when  it  was 
liandled  by  several  workmen.  The  number  of  accidents  was 
ii'duced  and  the  shop  output  increased,  all  because  an  old 
worn  out  employee  was  "reclaimed.'" 

It  is  impossible  to  give  all  the  examples  of  what  has  Ijeen 
accomplished  hy  reclaiming  the  worn  out  employee,  but  as 
I'ver}-  shop  has  the  necessary  material  to  work  on,  it  is  sug- 
i,'ested  that  every  one  get.busx  and  .see  what  can  l>e  done  at 
I  heir  plants. 

lu.st  remember  that  the  jjfoper  detinition  of  the  word  re- 
.  laim  does  not  mean  to  reform  or  make  like  new,  l>ut  should 
be  given  the  broader  sense  of  "to  l)e  used  to  take  the  placr 
^u<cessfully  of  something  else." 


DIAMETER  OE  DRIVING  AXLE  JOURNALS 

BY  L.  R.   POMKROY 

'I'he  usual  method  of  calculating  the  combined  or  re- 
sultant lever  arm  for  bending  and  twisting  is  as  follows: 
Let  A  B  ecjual  the  crank  radius  and  lever  arm  for  twi.sting, 
and  B  ( '  the  distance,  in  cros.^  .section,  from  the  center  of 


Ihe  method  of  reading  the  diagram  is  shown  by  tlie 
dotted  line  given  as  an  example.  Starting  from  boiler 
pressure,  follow  downward  to  the  diagonal  for  Cylinder 
diameter  (at  which  point  the  piston  thrust  can  Ije  directl\ 
read  on  the  right  hand  margin).  From  thi^  point  read 
horizontally  to  the  left,  to  the  diagonal  for  the  resultant  lever 
arm  L.,  and  thence  upward  to  the  top,  where  the  diameter 
i>  read.  The  re,sultant  L>  is  found  l>y  means  of  the  small 
diagram. 

The  diagram  in  Fig.  2  is  arranged  to  find  the  filxT 
stress  from  any  given  a.xle  diameter.  The  method  is  prac- 
tically the  same  as  that  employed  for  Fig.  1.  For  example, 
l)eginning  at  Itoiler  j)ressure,  follow  down  to  the  diagonal 
for  cylinder  diameter,  thence  to  the  left  to  the  diagonal 
for  axle  diameter,  thence  upwards  or  downwards,  as  the 
ca.^e  may  be,  to  the  diagonal  for  Lr,  and  from  L'  to  the  left 
to  the  margin,  where  the  tiber  stress  is  read;  L.  is  found  as 
in  Fig.  1  from  the  small  sketch  .shown  on  the  diagram.* 

The  diagram  shown  in  Fig.  .S  is  to  determine  the  diam- 
eters of  crosshead  and  crankpins  (other  than  the  main 
(Tankpin),  on  the  basis  of  allowable  piston  thrust  against 
the  projected  area  (diameter  multi|)lied  by  the  length)  of 
the  pins.  This  diagram  is  read  in  the  manner  j)res<rilH'd 
for  those  in  Figs.  1  and  2.)  that  is,  from  Uiiler  pre>sure 
down  to  cylinder  diameters,  then«e  to  tlu-  left  to  either  one 
of    the    two   diagonals    for    cro.s.shead    or    cra.uk    pins   and 
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the  cylinder  to  the  center  of  the  frame.  Combining,  the 
resultant  or  e(iuivalent  lever  arm  for  landing  will  be: 

BC  +  V  (BCy-  +  (AB)2 
2 

The  writer  has  adopted  a  simplification  of  this,  namely: 

'T.r  -   \'TP.C)2  -f  (XB)» 

1  his  method  provides  a  resultant  lever  arm  about  N  per 
cent  greater  than  that  obtained  by  the  former  method, 
which  at  least  is  an  error  toward  greater  strength  rather 
than  a  reduction.  To  demonstrate  just  how  axles  designed 
l»y  this  latter  method  compare  with  existing  practice,  the 
accompanying  table  is  submitted : 

With  a  view  to  still  further  simplifying  the  method  of 
finding  the  proper  diameter  the  diagram  in  Fig.  1  is 
offered. 


upward  to  the  top  scales  for  projected  area.  The  allow- 
able piston  thrust  for  crosshead  pins  is  given  as  4,600  and 
4,800  lbs.,  and  for  crank  i)ins  1,600  and  1,700  lbs. 

There  are  several  methods  of  calculating  the  diameter 
of  main  axles  which  are  more  com}ilicated  and  involved 
than  the  methcxl  described.  In  each  case  a  lower  fiU'r 
stress  is  used  in  connection  with  the  static  load  on  the  axle 
and  the  support  of  adjacent  side  rcxls,   in  connection   with 

*The  <Iia!irams  are  liased  on  the  following  formulas:      For  Fik.   I — ■ 


I   (dia.  Cyl.  +  yi  in.)-   X    .7854   X    Boiler  Pressure   X   l-r 
^  21,000   X    0.0982 

(.lia.  (.yl.  +   Yi  in.)2  X   .7854  X    Boiler  Pressure   X    I.r 


I  )iaineter 

of  axle.  .1    r- 

lor     Fiji.     2 

Fiber     -iress 

<P    X    0.0982 
assuming  a   fiber  stress  of  21,000   11>.   and   ignoring  the   dead   load   or  supiHirt 
of    adjacent    side    rods. 
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Diameier  of  Jooma/s.  Boiler  Pressure. 

8      .2      .4      .6       a      3      .2      .4      .6      .8     10     .2      .4      .6      .8      II      .2      .4      .6      .8      12     1^  180   ZOO  220 
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.4      .6 


.4      e     .a    12 


6     3     .2.     .4      e     .8     10     z     ■'i      e     .a    it 
Diameter  of  Journals. 

Fig.    1 — Diagram   for   Determining   the    Diameter   of    Driving    Axle   Journals 


Diameier  of  Main  Dri}/ing  Axle. 
13"  izk'  iz"     11^'      ii"        jo£       jo"  9k" 


Boiler  Pressure. 

9  140     160     180    zoo    BZO 


ooo 


If/^KIIpriof  ,o"   9f       9 


29  26272625  242322 

Leyer/irm  for  Combined  Ttvisf/ngf 
and  Bendincf. 


Fig.  2 — Diagram   for   Determining  the   Fiber  Stress  for  Any   Given   Axle    Diameter 
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>nil)inin.u  the  torsion  iiiul  binding.  As  all  of  these  methods 
rovide  in  the  end  for  practically  the  same  size  of  axle  as 
Mat  obtained  l)y  the  writer's  method,  no  hesitation  is  felt  in 
fferini^   the   shorter   way,   especially   as   the   table,    showint^ 

,  urrent  practice  checks  so  closely.      The  methods  referred  to 

;ire  as  follows: 


the  full  i)endinu  force  of  the  pi.>ilon;  therefore  half  the  i)iston 
thrust  is  used  Also,  one-half  the  piston  thrust  is  Uiken  lor 
both  l)endinir  and  torsion  a-^  noted  in  the  formulas. 

1  or  example,  let  us  consider  a  2-8-0  type  locomotive  with 
r  -  7().()0()  li).,  1  ^  11  in..  W  —  4(),(')()()  11).  (less  wheels 
and  axles)   =  .S2,0()()  lbs.,  l)=r:   10  in.,  crank  radius  r=   l.> 


I.     Method  eni])loyed  by  G.  L.  Fowler  an5  C\  J.  Mellin      in.,  stroke  =■  26  in.,  I)  ^^  57  in. 
m  Machinery's  Hand  Book,  No.  29.  ._^_ ,__,__    ,-      ... 

CSS  ^   \  #_  1  -r  (Wl)»- 


1   ;1 


o 


r  U.J  X 


.X    r 


) 


I'iber 

stros 


r/O.OCO  X  i2\' 


(.5J.000  X  lot-  - 


c 


3  X  4<l.000  X  57 


X  i.»\ 


Wlurt  I'  —    («lia.   ("y'-)"   X   0.7854    X    I'.oikr   l'if>surf. 

1   ■=.    Distance    from  cciitt-r   line   of   iii.iiu    rod   to  center   line   llnougli 

frame, 
li   :=   l>istance   frciu   center    line   of   rail    liead  to   center   line   tlirongli 

frame. 
\V    :=    WeiRlit    on    axle    =:    Weigl'.t   on    pair    of   main    wheels   ami   axle, 

less   weifiht   of   wheels   an<l   axles. 
I)   rr    Diameter   of   drivei's. 
s  z=.   .Stroke  in  inches, 
r  =:    Radius  of  crank. 

ri 

-T    (W  ,X  b)-   =   IJendinti  moment   due  ;o  jiiston   tiirust   phis   deail 
_'  v.eiiilit. 

()..?  X  w  X  n 

.X    r 


16..^(M)  II). 


—    SI"', 500    — -    nX'tiier.!    in    inilipoinid>. 

'liien  the  f,  >,  solvin.n    _      •"'"•'^'     ^  .!!'^'^^ 
for  an  8-in.  axle  '^  ,\-  x  ii.ovsi         50.28 

Or  with  a  fil>er  stress  of  16,000  lb.  the  limit  used  in  the 
text,  the  diameter  e»iuals 


( 


1  \ 

-  X  r  y 


I!endinj;    nioir.ent    dm     t"    t< 


It  i>  ."Stated  that  the  torsional  stress  is  taken  as  the  weight 


S19.5.M) 

-»  — =  X.035  in. 

*     U..(M»0  X  0.098J 

To  this  is  added  an  allowance  for  wear  for  cylinder  and 
axle  and  the  axle  diameter  !>-  then  9  in.  at  the  journal. 
IL     G.  K.  Hemlerson's  method: 
rhis   is  on  the  basis  of  combined   liendiiii:  due  to  piston 


necessary  to  slip  the  drivers,  with  the  claim  that  anythin.g      thrust  and  dead  weiglit.     Torsion   is  not   induded  as  it   i> 


lo      II 


Sca/e  for  Crosshead  P/'ns      Projecied  Area 

IZ      13      14      IS     le      17     18      19     20     Zl     ZZ     Z3     24    2S    Zf,     27    23    29   . 


Boiler  Pressure. 


Scale  for  Crank  Pins     CProJec-fed  Area) 
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Fig.    3 — Diagram    to    Determine  the    Diameters   of   Crosshead    Pins    .ind    Crank    Pins 

above  this  is  transferred  through  the  side  rods  to  the  adja-  assumed  thai  the  pi>inn  i-  ,it  the  entl  of  the  stroke  and  the 

cent  drivers,  as  one  crank  is  in  a   favorable  ])osition  to  slip  (rank  is  <»n  the  leiiier,  under  which  coiulitious  no  torsion  i> 

du   wheels  when  the  other  i.«-  on  tin-  deatl  center,  thus  takinu  |)reseiU.       ror>ion    is   consideretl    at    a    maximum    when    the 

Up  all  the  slack  in  the  rods  and   relieving  the  axle   from  i)in  i>  at  tlic  top  or  bottom  (juarters. 
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Usin^  the  same  <ymJ)ols.  (luantities.  and  dimensions   a? 
al>ove  the  filter  stress  for  a  y-in.  axle  becomes 

V'  (PI)*  4-  (J4  W  X  T))       \'  (70.000  X  -'-')-  +  200.000- 

^   rr— =       -  —  J1.6K0  111. 

71.6  71.6 

At  the  top  quarter  we  still  have  the  vertical  bendin.u 
inoinent,  ; ;.  \\\\,,  as  at  the  end  of  the  stroke,  hut  the  hori- 
zontal force  i>  dependent  on  the  .shipping  of  the  wheel>. 
I  he  force  P..  causes  a  horizontal  l»endin^  moment  Pxl.,  I)ut 
t Ik-  res i. "Stance  to  slipping  of  the  near  wheel  also  causes  a 
horizontal    Itendinu    moment    in    the    same   direction.    who><e 

value  is  \^—r.  i»"<l     tlic     horizontal     itendinii:     moment     l»e- 


w  X 


conies; — 

(1)  X  1) -f  tbx  n 

7  X  r 

The  twisting  or  torsion  moment  ecjuals 

vv  X  i> 

14 

''omhining  the  l)ending  moments  we  have 

'  r  n5"x*imiO<~r)l  '  /40.0(10  X   KW  -   ' 

,:wxb,-   [wx J        v(-  )   + 

/  57  X  22  +  10  X  13> 

I  -JIMMKJ 

\V  X  1) 


7  X  13 
40.000  X  57 


'JV_  \    -'1(0,000-    4-    60X.OOO-    :      *..<".r('l 
/    ~"    --    Ml'  »r  I)einliii>r  inoiiu-iii. 


JO.'.OOO    -  ;    Ml    (ir   twisting   ni<iniciM. 


14  14 

According    to    Rankin    the    e<|uiva]ent    U'liding    moment 
when  M'  is  «:reater  than  Mi  :=: 


Ml 


'.•  Ml.  +'\  Sfh^-f  Ml 


639.700 


\    6.^0.7il(l-    .     I6.1,(IIMI 


''r''.(I.MI   Mt.i:   nr  the  coini)iiu  il  ScixliiiR  .nml   IwistiiiK  im.iiifiit   in   iiicli-poiiiHJ- 
riic  liber  stress  becomes 

979,050  079.05(1 

—   13.700  111.:  or  f.u   n  9'. -in.  avle ^    tl  SOO  Ih 

.1'  X  0.0W2  84.19 


in.      F.   J.   Cole's  methcKl  given   in   the  Aitn'ricni   livi^i-  '"""  '''"'  **"  '''""*"  ''"'"^' 


F(jr  the  torsional  stress  the  force  of  the  piston  is  divided 
equally  between  the  driving  axles.  In  the  illustration  u.seri 
there  are  four  driving  axles.     We  then  have 

J4  P  X  r         70,000  X  13 

. _  _   -    1,5^,0  II,. 

4   V    K  s  X  71.6 

-Mr.  Cole  as.sumes  that  one-half  of  this  (juantity  is  th« 
ina.ximuin  torsional  stre.ss  likely  to  occur  at  any  one  time 

Then  we  have 

i.5X(»    :    J  -    790  III. 

The  .stress  due  to  centrifugal  force  r= 

W  X  V»  40.000  X  5,373 

— —   7,000  lb. 

8  X  radius  of  curve  32.2  X  955 

The  lever  arm  =:  Vj,  the  diameter  of  the  drivers  =:  28^1. 
in.  and  the  fiber  stress  due  to  centri f ugal  force  = 

7.000  X    JS..T 

-    _',800  II>. 

71.6 

This  is  ba.sed  on  a  6  deg.  curve,  =1  955  ft.  radiu>.  a 
s|)eed  of  50  m.  p.  h..  of  7.>  ft.  i)er  .sec.  (7,>-  =  5.S73). 

The  flange  j)ressure  was  assumed  as  not  to  exceed  one- 
half  of  the  torsional  force,  the  remainder  being  assumed  to 
Ik'  absorbed  by  the  outer  rail,  or  equal  to  790  lbs.  The 
equivalent  l)ending  moment  as  above  ecjuals  11.(120  lb. 
Comliining  this  with  the  torsional  stress  the  final  resultant 
11,020  ?~n,02(,y.-^    " 

»  , ^    \  I  )  ~'*^    ~    11.407    !!.. 

or  say  a  9-in.  axle. 

.Mr.  Cole  places  the  f.  >.  limit  for  fiU-r  stress  as  follows. 

3  s-n    type     8,500  lb. 

4-6-0    and    J-6-D    tvpes    9,500  11. 

4-4-<l  tyi^-    1 3.000  II.. 

If  a  9lj-in.  axle  is  chosen  the  f.  s.  would  be 
70.000  X  2: 

_     9..'(I0    11.. 

2  X  Sl.-'O 

W  X  b  3J,O00  X  10 


2  X  X4..'(» 


2  X  84.20 


rr      1.900    II.. 


I'm.    ijiio  to  dead  load.  cotnbiiiiiiK.    ~    \   9,J00='    |     1.900=^   r     >).M)7  II. 
'AP  XI  70,000  X  13 

Toisinii   =   —  =  -— =   l.S.SO  lb. 

4X1-'  8  X  «4.2n 

\--i'miiij;    .ill!-  li;iit    t'li--  iinnniit,   as  bofmc  «i75    11... 

V.397 

N  -        + 


9,  .197 


(•',.197  \ 
4      ) 


-f    675-   =   <'.441    11.. 


which,  according  to  Mr.  Cole's  limit  stress  would  call  for  a 
■> '  .-in.  axle. 

Recapitulation: — 

I.  Method  of  G.  L.  Fowler  and  C.  J.  Mellin  calls  for 
a  •>-in.  axle. 

II.  Method  of  G.  R.  Henderson  calls  for  a  9-in.  axle. 

III.  Method  of  F.  J.  Cole  calls  for  a  9'i.-in.  axle. 

The  diameter  found  by  the  writer's  method,  using  the  .sanv 
figures  as  in  the  foregoing  cases  and  based  on  21,000  lbs. 
fiber  ,><tress  is; 

l''<|uivaleiit  or  combined   lever  arm  equal.»  , 

\  X'"?^    23*  —   25.5        I'         ro.iMMi; 

Then  llie  diameter  of  the  axle  =  ' 

"  I      70.000  X  25.5 


v, 


1.000   y  0.0982 


9.47  ill. 


Diagram   for    Use   with    Method    1 

neer,   April    1H<^S,   paye    124,   using   the   .^ame   .symbols   and 
figures  as  for  previous  illustrations: 

1.     Fiber    stress    from    bending    moment    due    to    piston 
thru. -it, — 


J 


(  oRRosivK  Kf  FL(  I  OF  .AcEiVLENK. — With  the  increasing 
use  of  acetylene  gas  the  risks  of  its  corrosive  effect  on  pipes 
and  metal  containers  should  be  better  known.  Te.sts  have 
shown  that  most  acetylene,  as  generated,  attacked  zinc,  lead, 
brass  and  nickel  to  a  slight  extent;  iron  was  affeited  six  to 
eleven  times  as  much;  but  copper  suffered  more  than  an> 
other  metal  tested.  Copper  was  quickly  changed  into  a  soft. 
2.      Fil»er    -^tre-ss    from    bending    moment    due    to    dead      porous  black  mass.     Tin,  aluminum,  bronze,  german  silver 


I.  ..-. 


P  X  1         70,000  X  22 

_^: ^      lO.MDO   II. 

2  X  R  2  X  71.6 

C71.6  =   R.  for  9-in.  axle) 


load. 


\V  X  b         32,000  X  10 


=  2,240  lb. 


2  X  R  2  X  71.6 

Combining  to  arrive  at  the  resultant  f.  s.,- 

\'  10,800-  -I-  2,240-  =  11.020  lb. 


and  solder  were  practically  unaffected.     Thus  it  would  ap 
pear  that  copper  and  brass  or  other  copper  alloys  should 
not  be  used  as  piping  for  acetylene-gas  supplies,  and  that 
iron  should  be  well  tinned  rather  than  galvanized  or  nickel 
plated.—  American  Machinist. 
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The  Locomotive  Inspection  Rules 


\ 


Explanations    Which   Should  Help  to  Prevent   Mis- 
understandings of  New  Federal  Government  Code 

BY   FRANK  McMANAMV 
Chief  Inspector  of  Locomotive   Boilers,   Interstate  Commerce  Commission,   Washington,   D.   C. 


The  locomotive  inspection  law  is  comj)aratively  new,  and 
i>  so  comprehensive  that  explanations  will  no  doubt  be  of 
-uhstantial  value  in  assisting  carriers  to  meet  the  require- 
ments.    The  locomotive  inspection  law  and  rules  in  no  way 


rules  is  identical  in  its  requirements  with  Rule  1  of  the  boiler 
ins[)ection  rules,  and  makes  the  railroad  responsible  for  the 
general  design,  construction  and  maintenance  of  locomotives 
and  tenders.     Rule  2  is  identical  with  Rule  7  of  the  boiler 


iffect  or  change  any  of  the  requirements  of  the  locomotive      inspection  rules,  and  makes  the  officer  in  charge  at  each 


hoiler  inspection  law  or  rules.  It  is  true  that  the  form  of 
reports  for  monthly  and  annual  inspections  were  changed 
somewhat,  a  combination  form  covering  the  entire  locomo- 
tive, including  the  boiler,  l)eing  adopted,  but  this  was  done 
t(i  avoid  the  necessity  of  retjuiring  additional  sworn  reports, 
and  not  for  the  purpose  of  modifying  in  any  way  the  boiler 
inspection  requirements. 

BOILER    I.A»;(;lNi;    RKC.H'IKKMKM 

While  we  cannot  assume  the  duty  of  advising  carrier>  in 
••very  case  of  the  expiration  of  periods  allowed  by  the  niles 
for  making  various  tests  and  inspecti()n>.  it  is  not  out  of 
place  to  direct  attention  to  the  fact  that  the  five-year  |)eriod 
for  the  removal  of  lagging  from  all  boilers  which  were  in 
-ervice  on  June  M).  1^11,  expires  on  June  M).  191(»,  and 
that  l)efore  that  time  they  must  have  had  at  least  one  removal 
of  lagging  and  have  had  the  entire  exterior  of  the  boiler 
thoroughly  insi)ected,  as  provided  by  Rule  16.  On  account 
of  having  postponed  as  long  as  possible  any  effort  to  meet 
this  requirement,  .some  carriers  are  now  adopting  the  prac- 
tice of  simply  removing  and  replacing  the  jacket  and  lagging 
when  the  locomotive  is  in  for  monthly  inspection,  and  so  re- 
porting on  Form  No.   1       This  does  not  meet  the  recjuire 


point  where  ins[x*ctions  are  made  responsible  for  the  insj^ec 
tion   and   repair  of  all   kxomotives  under  his  jurisdiction. 
Rule  3  is  exactly  the  same  as  lx)iler  inspection  Rule  8.  de- 
fining the  meaning  of  the  term  'Tn.>^pector."     And  they  are 
intended  to  accomplish  the  >^ame  general  results. 

RULE    4 DAILY    INSI'KCTIONS 

Rule  4  of  the  hx'omotive  inspection  rules  reads  as  follows: 

Each  locomotive  ami  lem'.ei  shall  In  iii-]ii-iMi  il  aflfi  each  trip,  or  day'^ 
Aork-,  and  the  dcfccl-  fi'unii  reijorted  >>ii  .-m  apiiroved  form  to  the  propei 
K-preveiitative  of  the  cuijipany.  This  form  shall  show  the  name  of  the  rail- 
mad,  the  initials  and  number  of  the  locomotive,  the  place,  date,  and  tinu- 
of  the  insi>ection,  the  defect's  found,  and  tht-  siffnaturc  of  the  employee  mak- 
injr  the  iiisi)ection.  The  report  shall  be  approved  by  the  foreman,  with  prop 
cr  written  evplanation  made  ilx-reon  for  defects  re|Hirted  which  were  not 
repaired  before  thr  locomotive  is  retiirne,!  to  service.  Tlio  rep<irt  shall  then 
lx'  tiled  in  the  office  of  the  railroad  contt>any  at  the  plavc  «here  the  in'-pec- 
tion    is   made. 

The  general  purpose  of  this  rule  is  to  re<^uire  the  present 
practice  of  inspecting  locomotives  daily  to  \>e  continued,  and 
to  avoid,  if  possible,  the  necessity  of  requiring  additional 
^worn  reports  of  ins|)ertion.  It  is  the  j»ractice  of  some  car- 
riers immediately  to  conform  to  a  Government  re^juirement 
that  is  less  rigid  than  their  present  system  of  inspection,  ap- 
parently overlooking  the  fact  that  Government  requiremenlr 


nents.  and  ?\)rm  Xo.  1  cannot  properly  be  used  for  making      ;"<*  not  shop  standards,  or  intended  to  represent  the  general 

(ondition  of  etjuipment,  but  are  minimum  requirements,  or 
limits  which  mark  the  point  at  whith  the  Government  will 
take  action  to  bring  about  ne(essar\  improvement  in  the  con- 
dition of  equipment.  In  other  words,  they  repre.sent  the 
extreme  condition  in  which  the  locomotive  will  l)e  permitted 
to  continue  in  service. 

This  being  true,  the  effect  of  fixing  by  rule  a  monthly  in- 
spection only,  would  be,  in  many  in.stances,  to  have  the  car- 
In  the  pre|)aration  of  the  rules  which  were  approved  by  riers  accept  that  as  the  Government  standard  and  negleti  in- 
tlu-  (^ommission  in  their  order  of  October  11,  1915,  effective  spections  between  those  periods.  The  law  was  not  intended 
January  1,  1916,  it  was  considered  advisable  to  follow  as  to  relieve  carriers  from  inspections  which  have  by  years  of 
"  losely  as  practicable  the  general  plan  of  the  locomotive  experience  been  found  neces.siry,  but  to  insure  the  j^rform- 
I'oiler  inspection  rules,  particularl)  with  respect  to  making  ance  of  these  inspections  and  such  others  as  may  he  con- 
inspections  and  filing  reports  by  the  carriers.     The  purpose      >idered    essential    to    pro])er    maintenance    of    locomotives. 


-urh  report"^.  The  purj>ose  of  requiring  a  complete  removal 
of  lagging  is  to  permit  a  thorough  inspection  of  the  entire 
exterior  of  the  boiler,  which  can  only  be  made  while  the 
t)oiler  is  under  pres>iure:  therefore,  hydrostatic  test  must  be 
applied  while  the  lagging  is  off,  and  a  rejwrt  made  on 
I'orm  No.  .>. 

THE    LtX^OAtOTIVE    INSPEfTlOX    RULES 


of  this  was  to  avoid,  as  far  as  consistent  with  a  satisfactory 
'ompliance  with  the  ret|uirements,  inconvenience  and  ex- 
pense to  carriers  in  the  matter  of  making  reports. 

In  order  to  avoid  a  duplication  of  reports,  combination  re- 
ports ( Forms  Nos.  1  and  .> )  were  prepared,  which  cover  the 
work  required  by  the  locomotive  boiler  inspection  law  and 
rules,  and  also  by  the  amendment  to  the  law  and  the  rules 
issued  in  accordance  therewith,  and  take  the  place  of  reports 
(Forms  Nos.  1  and  .>)  previously  recjuired  and.  in  general, 
these  reports  should  be  handled  the  same  as  the  former  ont\«; 
were. 

1  shall  not  attempt  to  explain  or  detine  each  rule.  I  will 
'ry,  however,  to  make  clear  those  that  are  somewhat  general 
in  their  terms,  and  also  any  with  respect  to  which  numer 
"US  questions  have  been  asked 


I'herefore,  Rule  4.  providing  f<»r  the  usual  daily  insjHHtion. 
in  addition  to  the  monthly  in>|)e<tion  and  rejM>rt.  I>ecame 
necessary.  ' 

Fl.XINt.     KESPONSIBILITV 

F"orm  2,  which  is  required  by  Rule  4,  was  intended  to  ac- 
tomplii^h  two  definite  purposes:  First,  to  insure  an  inspec- 
tion of  each  locomotive  at  certain  prescril)ed  |R'riods.  Sec- 
ond, to  require  the  foreman  or  officer  in  iharge  to  know  the 
•ondition  of  the  locomotive,  and  to  say  why  defetis  reixirted 
were  not  repaired  before  the  locomotive  is  returned  to  ser\'ice. 
One  of  the  reasons  for  this  is  that  in  many  cases  it  is  prat  - 
tically  an  impossibilit}'  when  an  accident  resulting  from  de- 
fective equipment  occurs,   to   fix  the  responsibility   for   the 


defects  in  question.     The  officers  in  charge  of  the  work  will 
It  will  be  noted  that  Rule  1,  of  the  locomotive  inspection      «ften  insist  that  the  defect  was  not  properly  reported  or  not 

reported  at  all;  therefore,  that  they  should  not  l>e  held  re- 


*  From   a    paper    read   at   the    We-tern    Railway   Clnb,    Chicnpo.    March    22.  „-i  i       r         t    :i „    *„    i  •  t^i  » 

1916.  J         .  K  sponsible   for  failure  to  make   repairs.     The  person   whose 
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dut\  it  \v;i.-  to  report  -urli  tlefcvts  insists  witli  c(|LUil  vii^or 
that  tlu-  (leftrt  \va>^  |)r()|)crlv  reported,  i)erhaps  had  l)een 
reported  luiinerou.s  times,  hut  had  not  heen  repain^h  Kaihire 
to  liiul  tlie  report>  of  a  cK-feit  (h)es  not  always  indicate  that 
>u<"h  reports  were  not  nia(U',  Inrause  frecjuently  carhon  or 
other  C()pie<  of  sucli  reports  are  ohtainahle  when  tlie  original 
reports  eannot  l»e  found. 

Rule  4,  whieh  re(juires  an  in>peclion  after  each  trip,  or 
dav'.si  work,  ard  a  re|)ort  showing  the  defeets  found,  \yith  the 
signature  of  the  employee  making  the  inspeetion,  and  ret|uir- 
ing  that  tlu-  report  shall  he  a|)i)roved  l)\-  the  foreman,  with 
proj)er  written  explanation  made  thereon  for  defects  reported 
which  were  not  re|)aire(l  hefore  the  IcKomotive  i>  returned  t<i 
service,  will  a>isi<t  in  definitely  fixing  the  res|)onsii)ility  for 
operating  defective  locomotives.  It  will  also  recjuire  the 
foreman  to  exercise  more  careful  supervision  over  the  work, 
so  that  lie  may  j)roperly  sign  the  report.  These  inspection 
reports  niu>it  l)e  kept  on  file  in  the  office  of  the  railroad 
where  the\    can  l)e  checked. 

Some  railroads  are  starting  out  with  the  evident  intention 
of  defeating  the  purpose  of  this  rule.  One  of  the  most  com- 
mon methods  is  to  have  two  reports,  one  showing  everything 
in  gcHKl  condition.  ])roperlv  approved  hy  the  foreman,  which 
is  kejjt  on  fde;  another,  which  may  he  the  usual  work  l)0()k, 
or  a  different  report,  ^iiowir.g  the  actual  defects  and  the  re- 
l)airs  made 

Railroading  has,  in  a  spirit  of  sarcasm  perliaps,  heen  de- 
scril>ed  hy  a  railroad  man  as  "the  art  of  placing  the  respon- 
sibility on  the  other  fellow."'  T  do  not  agree  with  this 
definition,  or  that  it  ])articularly  ai)plies  to  railroad  men, 
hecause  I  know  that  men  in  other  lines  of  work  are  as  jjrofi- 
( ient  in  evading  responsibility  for  improper  conditions  as 
some  railroad  men;  hut  we  niu>t  admit  that  it  pretty  accur- 
ately de.-crihes  practices  that  are  too  fre([uently  met  with. 

One  illuxtration  of  this  is  the  diftuultv  we  are  experienc- 
ing in  getting  P'orm  2  approved  hy  the  foreman,  "'with 
proper  written  explanation  made  thereon  for  defects  re|)orted 
which  were  not  repaired  before  the  locomotive  is  returned  to 
service,*'  as  re(|uired  I'y  the  rule.  We  expected  .»ome  dift'i- 
cuity  in  getting  the  inspections  properly  made,  even  though 
the  rule  differs  but  little,  if  :in\ ,  from  rules  which  were 
-upiMised  to  be  in  general  u>e,  l)Ut  we  did  not  expect  that  it 
would  be  more  ditticult  to  yet  the  foreman  to  perform  hi> 
|)art  of  the  w^rk  than  it  would  be  to  get  a  {)ro|)er  inspection 
made.  We  were  ."^till  further  surprised  to  find  that  the  ob- 
jections of  the  foremen  were  not  to  the  approval  of  the 
report,  as  that  is  a  comparatively  small  matter,  but  the  re- 
<|uirement  that  "proper  explanation  mu>t  1h?  made  thereon 
for  defects  reported  which  were  not  repaired"  appears  in 
many  cas«"i  to  be  out  of  tram  with  their  ideas  of  the  duties 
of  a  foreman,  and  many  of  them  resent  being  re(|uired  to 
say   wh\    defects   reported    were  not   repaired. 

r.  ACK     OK     SI  riKX  ISIi  >N 

If  I  Wire  to  be  a-ked  what  in  my  opinion  i>  the  princi|)al 
rau>e  of  locomotives  being  operates!  with  defects  which  are 
violations  of  the  rules,  I  would  without  hesitation  sa\  tluit 
the  one  important  cause  is  lack  of  iiroju'r  supervision.  The 
average  workman  in  an\  line  of  work  will  follow  the  stand- 
ard set  for  him  by,  and  which  is  acceptai)le  to,  the  jxTSon  in 
charge  of  the  work:  or,  in  other  words,  tliey  will  give  you 
just  what  \()U  will  take.  It  avails  nothing  to  t"ix  a  high 
standard  b\  rule,  and  then  day  after  day,  on  job  after  job, 
accept  work  that  is  way  below  the  standard  thus  set.  This 
willingness  to  acce|)t  wctrk  that  is  below  the  standard,  or 
failure  to  ob.serve  that  it  i>  below  the  standard,  has  a  de- 
moralizing effect  on  the  force  and  is  the  |)rin(  ipal  cause  for 
poor  work  being  turned  out. 

In  one  instance  a  general  officer  of  a  railroad  asked  if 
there  was  not  some  way  of  being  relieved  from  making  out 
Form   2,  stating  that  the  mechanical   oftuers  had    informed 


him  that  they  did  not  understand  how  they  could  hold  their 
pcv'iitions  under  the  new  rule  which  made  it  neces.sury  t( 
report  actual  conditions  and  show  a  record  of  the  work  not 
performed,  with  the  reason.  I'pcjn  being  asked  if  the  new 
rules  would  cause  defects  on  their  locomotives,  he  admitted 
that  they  would  ncit.  I'urther  C|uestioning  brought  out  the 
.idmission  that  the  cjnly  effect  of  this  rule  would  be  to  recjuirc 
the  officer  in  charge  to  assume  the  responsibility  for  .sending 
IcMomotives  out  in  a  defective  condition,  and  without  re- 
|)airs  being  made  to  defects  which  were  reported. 

The  mechanical  officers  on  the  road  in  cjue.^tion  appeared 
to  be  perfectly  satisfied  to  have  the  IcKoniotives  continue  in 
service  in  a  defective  condition  so  long  as  they  did  not  have 
to  sign  a  report  assuming  the  responsibility  by  showing  that 
the  defective  condition  had  lieen  reported  and  not  repaired, 
and  that  the  return  of  the  locomotive  to  service  without 
pr()i)er  repairs  had  been  approved.  When  that  hapi)enecl 
they  immediatel}  advised  the  general  officers  that  under  the 
new  rules  the\  did  not  see  hc^.w  they  could  hold  their  po- 
sitions. 

Some  of  the  principal  rec|uirements  in  Rule  4  about  which 
there  appears  to  be  soiiie  misunderstandings  are  covered  in 
the  following  explanatorx-  circular,  which  was  recently 
issued: 

(  iR>.Li-\k   NO.    ]23 

111  11  ply  t'l  muncruus  imitiirics  relative  to  the  in-pcctinn-.  al'liT  tadi  tiip 
or  ilay">  work,  as  required  'ly  Kulc  4  in  the  Coniinission's  order  uf  (Ictobtr 
11.  1915,  .Tiid  to  provide  for  a  iiriform  eonplianci'  with  its  reiiiiirenioiit--. 
;hc   folli)wiiiit  t  Nplanations  are  given: 

In  ruad  service,  the  word  "trip"  a-,  ii-eil  in  this  rule  .irdinarily  means  one 
Aay  over  a  division  or  district.  ( >n  Iiraiuh  or  turn-ari>un<l  rnns  where  <>iie 
.(•iind  trip  is  made  iti  a  day.  "trip"   will  he  iield  to  mean  "round  triji." 

In  snliurban,  tr.insfer.  or  short  hranclt  line  service  where  more  than  one 
round  trip  is  made  e.ich  day.  al-n  in  yard  service,  "day's  wmk"  (instead  of 
"trip")    will    aiiply. 

I'or  loconiotives  which  maUe  one  or  more  round  trips  per  ilay.  with  one 
I  ml  of  the  run  a  shop  point,  inspections  made  daily  at  such  |»)inis  will  he 
accepted  it-  meetiiiK  the  rei|iiii  cme'itx  of  the  rule,  even  thou^'h  the  day's 
work    iv   not   com]iieted   there. 

In  work-train  or  o;hcr  service  in  whicli  locomotives  are  tie<l  up  :it  out- 
lyini;  points  where  repairs  canii..t  lie  made.  iiisiHctitm  reports  may  he  ^eiit 
to   ilic  terminal   at    which   tin-  1<  comuive  is  cared  for. 

For  double-crewcd  locomot'vi-  in  yaril  service,  where  crews  change  in  the 
>ard.  one  inspiction  and  report  each  J4-lioiir  period  will  he  re<|nireil.  This 
may  he  made  whiti  the  locomotive  is  taken  in  for  fuel,  water  or  tlri'-elean- 
in«;  where  such  locomotives  do  rot  go  to  the  shop  for  this,  an  inspection 
jieriod  must  1««'  provnled.  .■ind  the  inspection  as  provided  l>y  the  rule  iiiaile 
once   each    24    hours. 

The  above  ■  \|ilaii;:tioii  are  not  intiixled  to  reduce  the  number  of  in- 
spections  rei|uired   by   the   rule,    which   are   minimum-  re<|uireuient^. 

In  this  connection  it  is  well  to  .>iay  at  this  time  that  the 
explanation  of  Rule  4  .shown  on  page  41  of  the  explanations 
of  rule.s  issued  by  the  Special  rommittee  on  Relations  of 
Railwax  Operation  to  Legislation  is  one  with  which  we  can- 
not agree.     The  explanation  reads  as  follows: 

"Any  enipl()\ec  the  railroads  designate  can  sign  the  report 
instead   of  the   foreman." 

This  was  issued  without  haxing  been  submitted  to  an> 
re!)re<-entative  of  the  (iovernnieiit,  and  cannot  be  accepted. 
becau.se  it  is  contrary  to  the  very  purpose  of  the  rule,  inas- 
much as  under  it  a  call-boy,  roundhouse  foreman's  clerk. 
or  any  other  em|»lo\c'e  could  approve  reports  for  re|)airs  of 
wliich   he   knew    absolnteh    nothing. 

\\  11(1    \irsi    si(..\    kii'ok  IS 

We  have  .stated  that  at  large  terminals  where  the  round- 
hou.se  foreman  or  general  foreman  is  unable  to  approve  the 
reports  on  account  of  lack  of  personal  knowledge,  the  ap- 
proval of  the  gang  foreman  or  the  mechanic  in  direct  charge 
of  the  work  would  be  accepted,  because  of  his  having  per- 
sonal knowledge  that  the  work  had  been  })ro})erly  performed: 
but  we  will  not  accTi)t  the  report  approved  hy  .some  employee 
who  does  not  have  >nic  h  knowledge. 

The  re(|uirements  of  Rule  4  are  identical  with  the  system 
which  has  been  .-aid  to  have  long  been  in  force  on  manv  or 
practically  all  important  railroads  in  the  country.  Ihe 
instructions-  shown  on  the  form  of  re|)ort  are,  in  effect,  the 
same  as  those  contained  on  similar  reports  which  have  been 
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n  nfiRTal  use.  Tlic  onl)  diffcrcmc  is  that  now  tlicro  is  a 
lYficral  rc(jiiirenu'iit  that  these  inspections  l>e  performed  and 
ihe  defects  nported,  and  that  the  foreman  shall  say  \vh\ 
ri'|)airs  were  not  made,  whili-  j)rior  to  Januarx  1.  U)l0,  it 
was  a  re<|uirement  of  the  carriers  only,  and,  as  was  stated  In 
)ne  general  manager,  'There  is  a  ji;reat  difference  between  a 
i'ederal  rule,  wliich  must  he  ol)served,  and  the  same  rule 
:tdoi)ted  \>y  a  railroad  roinpany,  which  may  be  varied  from 
it  pleasure."  Rule  4  and  Form  2  simjdy  continue  in  force 
what  has  been  said  to  have  lonj^  been  the  general  practice 
with  respect  to  hx-omotive  in.spection. 

.ASII     I'.VN    KK(.)riKKMKXIS 

Rule  •>  cannot,  and  vvas  not  intended  to,  modify  or  change 
die  act  of  May  .^0,  l^XKS,  known  as  the  ash  |)an  act,  reijuir- 
inu  everv  IcKomotive  to  l>e  e(|uipi)ed  with  an  ash  pan  which 
lan  l>e  dumped  and  emptied  or  cleaned  without  the  necessity 
of  an  emi)lo>ee  s^oinif  under  suih  locomotive.  It  was  in- 
uiided  to.  and  does,  j^rovide  that  such  ash  pans  shall  l)e 
-ccurelv  and  i)ro|)erl\  att  uhed  and  su|)ported,  and  that  the 
operating  mechanism  shall  be  properl\  arranged  and  main- 
tained in  a  safe  and  suital)le  condition  for  service.  Our 
inspections  have  disclosed  numerous  ca.ses  where  ash  pans 
are  not  maintained  in  accordance  with  the  rc(|uirements  of 
the  law,  the  best  evidence  of  which  is  die  fact  that  it  is  an 
eas\-  matter  to  find  some  man  under  a  locomotive  hoeing  out 
the  pan,  l)ecause  the  devices  for  cleaninjj;  it  are  inoperative 
or  inefticient. 

ORIFICE   TESTS  OF   AIR  COMPRESSOR 

Rules  6  to  15  cover  the  insi)ection  and  condition  of  brake 
and  signal  ecjuipment,  and  ])rovide,  first,  for  an  inspection 
before  each  trip,  to  see  that  the  brakes  are  in  a  safe  and 
suitable  condition  for  service;  second,  for  a  service  test  to 
'how  the  general  condition  of  the  compressors. 

One  of  the  points  on  which  the  most  numerous  rccjuests 
for  information  have  been  received,  is  the  method  of  making 
an  orifice  test  of  an  air  compressor,  and  where  the  fitting 
(ontaining  the  orifice  disk  should  be  attached.  That  is  a 
matter  on  which  we  are  not  going  to  make  a  positive  rule. 
becau.se  the  orilice  must  be  attached  at  some  point  where  it 
will  receive  the  supj)ly  of  air  from  the  com])ressor.  The 
usual  method  is  to  attach  it  to  tlie  main  reservoir,  which  is 
entirely  satisfactory  to  us.  If,  for  convenience,  it  is  desired 
to  attach  it  to  the  brake  pipe  at  the  rear  of  the  tender,  we 
will  not  object,  because  that  is  a  more  severe  test  than  the 
rules  re<iuire.  ina.smuch  a>  the  compressor  must  also  supply 
any  brake  [)ipe  leakage  that  may  exist. 

"cLE.ANIXr.  WITH    STENCIL  .\ND   P.\IXT  BRUSH" 

Tests  of  distributing  or  control  valves,  reducing  valves, 
triple  valves,  straight-air  doul)le-check  valves,  dirt  collec- 
tors, and  brake  cylinders  are  also  recjuired  at  regular  inter- 
vals, and  a  choice  of  three  methods  of  recording  the  date  of 
these  tests  is  given.  That  is,  it  may  be  stenciled  on  the 
parts,  stami)ed  on  metal  tags  attached  thereto,  or  displa\ed 
on  a  card  under  glass  in  the  cab  of  the  locomotive. 

The  rules  so  far  liave  not  rccjuired  sworn  rei)orts  of  the.sc 
le>ts  to  be  filed,  but  the  ])ractice  which  we  find  is  being  fol- 
lowed on  some  railroads  indicates  that  such  a  rule  may  be- 
come necessary,  as  we  have  found  that  the  jiractice  which 
has  long  been  too  general  on  repair  tracks  of  "cleaning" 
triple  valves  and  l)rake  cylinders  on  cars  by  means  of  a 
stencil  and  paint  brush,  is  being  adopted  for  locomotive 
practice,  and  dates  of  testing  and  cleaning  are  l)eing  placed 
in  the  cab  without  any  work  having  been  performed.  In  a 
number  of  instances  tlie  date  shown  has  been  one  on  which 
the  Icxomotive  was  not  at  the  terminal  at  all.  This  prac- 
tice, if  followed,  will  surely  result  in  a  change  of  the  rule 
recjuiring  such  reports  to  l)e  sworn  to,  placing  a  greater  meas- 
ure of  responsibility  on  the  inspector  and  officer  in  charge. 


CI.K.AK    VISION     WINDOWS 

Rule  16  covers  the  condition  of  calis.  warning  signals  and 
Sanders,  and  attempts  to  provide  for  a  reasonable  view  of 
the  track  and  signal>  lor  the  enginemen.  Out-  c)f  the  re- 
(|uirements  which  seems  to  be  not  generally  understood  is 
that  relating  to  dear  vision  windows.  It  may  lx%  jjerhaps, 
that  the  description  of  this  window  is  not  as  com]dete  as  it 
might  be.  The  term,  however,  indicates  what  is  desired. 
and  should  in  itself  ])revent  the  application  of  some  of  the 
windciws  which  were  designed  to  be  used  under  this  require- 
ment. I  refer  particularly  to  the  tyi)o  of  window,  supposed 
to  meet  this  re(|uirement.  wliich  has  a  wcKnien  frame  from 
1  in.  to  2!_.  in.  in  wickh  across  the  front  cal)  window  di- 
rectlv  in  the  line  of  enginemens  vision.  This  surely  could 
not  under  any  circumstances  lie  called  a  "clear  vision"  win- 
dow. What  is  desired  is  not  an  obstruction,  but  something 
that  will  give  an  unobstructed  view  of  tlie  track  and  signals 
(luring  stornn  weather.  On  the  l)est  types  the  glass  is 
securelv  attached  to  a  frame  at  the  toi)  and  sides  onlv. 
leaving  no  obstruction  across  the  center  of  the  window  at 
the  bottom  of  the  opening.  Such  a  window  will  not  obstruct 
the  engineman's  vision  in  any  way  when  clo.^ed.  and  in 
stormv  weather,  if  opened  .'ilighlly.  it  will  give  the  engine- 
man  an  unob.structed  view  of  track  and  signals,  which  can- 
not be  obtained  with  hi-  head  out  of  the  side  cab  window  in 
a  severe  snow  or  rain  storm. 

TIMES   FOR  TESTS  AND  INSFFX'TION'S 

Misunderstandings  with  res{M?ct  to  the  ])eriods  within 
which  the  variou-^  tests  and  insj)ections  recjuired  l)y  the  loco- 
motive in.s|)ection  rules  must  be  |)erformed  have  caused  some 
confusion,  and  are  resulting  in  some  instances  in  carriers 
making  an  e.vtra  effort  to  make  tests  which  might  jirojx'rly, 
and  ])erhaj)s  more  satisfactorily,  be  made  at  a  regular  in- 
sjK;ction  period,  and  in  other  instances  failing  to  make  tests 
which  should  be  made  at  in^jK'Ction  j)eri<Kls,  and  which  will 
cause  additional  expense  and  delay  to  ecjuipment  when  they 
are  re(|uired  later. 

To  make  th\<  |)oin'i  clear,  beginning  January  1.  1916, 
which  is  the  date  the  locomotive  insj>ection  rules  l)ccame  ef- 
fective, all  tests  or  insj^ctions  recjuired  by  them  should  Ix* 
made  within  the  prescribed  jicriods.  That  is.  insj>ections 
recjuired  monthly  should  l)e  made  within  the  first  month, 
inspections  required  quarterly  should  l)e  made  within  three 
month.s;  and  ins])ections  rtxjuired  annually  .should  Ix?  made 
within  the  year.  This  [)ermits  ins])ections  reijuired  under 
the  locomotive  insj^ection  rules  to  l>e  made  at  the  time  the 
boiler  inspections  are  made,  and  avoids  the  necessity  of 
holding  IcMTomotives  especiallv  for  this  in.sj)ection. 

When  tlie  locomotive  is  held  for  insjjection.  all  of  the 
work  should  be  done;  otherwise,  it  is  .sure  to  cause  incon- 
venience later.  To  illustrate:  Hydrostatic  test  of  main 
reservoirs  is  recjuired  at  least  once  each  year.  The  intent 
of  this  clearly  was  that  this  test  should  be  made  when  the 
hydrostatic  test  is  a])plied  to  the  boiler,  but  we  are  receiv- 
ing annual  rej)orts  from  many  roads  showing  hydrostatic 
te.st  apjdic^d  to  the  l>oiler.  but  none  to  the  main  reservoir, 
riiis  is  not  tmly  a  failure  to  comj>ly  with  the  intent  of  the 
rule,  but  is  sure  to  result  in  an  insj)ector  ordering  the  loc-o- 
motivc  held  to  have  this  work  done,  and  it  may  (xcur  at  a 
tinic  which  will  be  very  inconvenient. 

DRAW    GEAR   INSPECTION'S 

There  has  Ix^en  .some  Cjuestion  as  to  the  pro{)er  answer  to 
item  6  on  Form  1 ,  with  reference  to  the  condition  of  draw- 
gear  between  locomotive  and  tender.  Rule  22  j)rovides  in 
j)art  that — 

I'lie  pin-i  ai'.!  ili;i«liai  shall  In-  rt-miivf<l  .tihI  c-art-fully  examiiieil  f<>t  de- 
fects not  Ifss   fre<|Meiitly  than   'incc  in  three  nionthf. 

This  has  been  interpreted  by  some  to  mean  that  the  con- 
dition need  Ije  shown  but  once  in  three  months,  but  it  simply 
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provides  a  particular  inspection  lor  the  pins  and  drawbar 
which  should  be  made.  Ihe  first  sentence  of  the  rule  re- 
iiuire.'*  that — 

The  draw  gear  between  the  locomotive  and  tender,  together  with  the  pin;- 
and  fastenings,  shall  be  maintained  in  safe  and  suitable  condition  for  service. 

Which  means  not  only  the  drawbar  and  pins,  but  also  the 
.safety  bars  or  chains,  with  their  fastenings;  therefore,  they 
must  l>e  known  to  l)e  in  go<xl  condition,  and  so  reported  on 
eadi  monthly  report  in  answer  to  item  6.  When  the  draw- 
bar and  jjins  are  removed  to  make  the  special  inspection 
required  by  the  rule,  that  should  also  be  indicated  on  the  re- 
|H)rt.  The  remaining  rules  follow,  with  some  slight  modifi- 
iation>,  the  standard  practice  recommended  by  the  Master 
Mechanics'  .\ss(xiation,  which  should  be  .so  well  understood 
that  explanations  are  not  necessary. 

.ACCIDENTS   REI'tiKTEl) 

rp  to  March  1,  accidents  reported  to  us  under  the  loco- 
motive inspection  rules  had  killed  7  and  injured  113  per- 
>ons,  and  we  know  that,  perhaps  on  account  of  failure  lu 
tully  understand  the  retiuirements,  all  were  not  reported. 
.\raong  the  most  seriou.>,  as  well  a>  the  most  fre<iuent,  class 
of  accident.-'  are  draw  i^ear  failures,  allowing  locomotive  and 
tender  to  separate,  14  accidents  of  this  character,  resulting 
in  two  killed  and  l.>  mjured.  having  Ijeen  reported.  Twenty- 
two  persons  were  injured  by  defective  reversing  gear.  Broken 
spiing  hangers  have  caused  two  deaths  and  six  injuries. 
Cylinder-head   failures  have  killed  one  and  injured  six. 

A  general  classification  of  accidents  due  to  failure  of 
])arts  of  the  locomotive  and  tender  covered  by  the  amended 
law  has  not  been  made,  but  is  sure  to  be  surprising.  It  is 
our  purpose  to  investigate  them  carefully,  and  classify  them, 
giving  the  cause.  After  a  year  or  two  of  such  work  suffi- 
cient data  will  be  available  to  enable  not  only  the  repre- 
sentatives of  the  \j<)Vernment.  but  of  the  railroads,  to  .sys- 
tematicalh  and  effectively  labor  to  remove  the  causes,  and 
therebv  reduce  the  number. 


tive  the  only  moving  parts  having  relatively  high  momeiis 
of  inertia  are  the  driving  wheels.  In  an  electric  locomoti\e, 
the  moment  of  inertia  of  the  rotors,  especially  when  opt 
ating  through  a  gear  reduction,  may  be  as  great  as  or  greaiv  r 
than  that  of  the  driving  wheels.  The  combined  inertia  >.f 
connecting  rods,  cross-heads,  piston  rods  and  pistons  is  pra 
tically  negligible  as  far  as  it  affects  acceleration  of  drivii  l; 
wheels  after  slipping  starts. 

In  an  electric  IcKomotive.  when  slipping  tK;curs,  tl.. 
>eiiuence  of  events  is  as  follows,  regardless  of  the  type  t-f 
drive:  Current  is  applied  to  the  motor  and  the  rotor  starts  to 
turn.  Clearances  in  the  entire  transmission  mechani.sm  ar< 
first  eliminated.  Then,  as  the  tor(|Ue  is  increased,  the  met;.l 
of  the  transmission,  framing,  etc.,  is  lient  and  twisted,  or 
otherwise  deflected.  This  stres.sed  metal  l)ecomes  a  storage 
battery  of  energy.  Finally  the  tractive  effort  reaches  a  valut 
sufficient  to  overcome  the  existing  adhesion  at  the  rail   (co 


mc 


Scriber. 


B  ■ 


-E 


im.,  ,0 


Scriber 


X 


JJL 


X 


13 
Scriber 


B 


^ 


CHAH  KHING  WHKEL  SLIP  IN  KLHCTKIC 

LCJCOMOTIVES* 

h\    (;.    .VI.    EATON 

When  tin-  .-'team  pressure  in  the  lyliiuler.s  of  sleain  mo 
tive  power  is  liigh  enough  to  start  slipping  of  driving 
wheels,  their  aticleration  is  fairly  unifonn  and  ra[)id,  the 
load  on  the  piston  being  well  sustained  on  account  of  late 
t  ut-off  and  stored  steam  in  pipes,  etc.  In  contrast  to  this, 
with  electric  motive  power,  regardless  of  the  method  of  trans- 


Fig.    2 — Hand-operated   Oscillograph   for   Recording    Chattering   Slip 

on   the   Wheel   Tread 

efficient  of  friction  of  repose),  and  the  wheel  starts  to  slip. 
The  instant  relative  movement  occurs  between  wheel  and 
rail,  the  coefficient  of  friction  drops  from  that  of  repose  to 
that  of  relative  motion.  There  is,  therefore,  an  opportunity 
for  the  stres.sed  metal  to  start  discharging  its  stored  energy, 
"ince  |)art  of  the  resisting  force  has  disappeared.  This 
energy  is  e.vpended  in  accelerating  the  wheels  ahead  of  the 
angular  position  they  occupied  relative  to  the  rotor  at  the 
instant  slipping  started.  Since  the  wheels  are  l)eing  accel- 
erated ahead  of  the  rotors,  the  rotors  are  losing  their  load 
and  will  tend  to  speed  up. 

Analyzing  next  the  other  division  of  the  system,  the  ad- 
hesion at  the  rail  will  decrea.se  as  the  velocity  of  the  wheel 
iread  relative  to  the  rail  increases.  The  effort  l)eing  trans- 
mitted through  the  transmission  system,  however,  will  de- 
t  rea.se  very  raj)idly,  due  to  exj>enditure  of  stored  energy,  and 

^rerage  Time  O.  /S^c. 

VariaHon  from  arerage probab/y  due  fo  human  eqi/afion  ■ 


Fig.    1 — Oscillograph    Record   of  Chattering   Wheel   Slip   IVIade   Directly   on   the   Wheel   Tread 


mitting  the  tractive  effort  from  the  rotors  to  the  wheels,  the 
acceleration  after  slipping  starts  is  liable  to  be  erratic,  Ijeing 
dependent  upon  the  distribution  of  rotating  masses,  and 
upon  the  characteristic  of  the  coefficient  of  friction  between 
wheel  and  rail. 

The  fundamental  difference  between  the  running  gear  of 
steam  and  electric  motive  power  is  that  in  tlie  steam  locomo- 


•From    a   paper   presented   before   the    American    Institute    of    Electrical 
Kngineers   in   New   York,   February   9,    I'Ob 


as  soon  as  this  effort,  which  is  tending  to  accelerate  the 
wheels,  becomes  less  than  the  adhesion  at  the  rail,  which  is 
tending  to  retard  the  wheels,  the  wheels  will  evidently  start 
to  slow  down. 

There  are,  then,  two  sets  of  rotating  masses  mechanically 
loupled,  the  masses  at  one  end  of  the  system  accelerating 
and  those  at  the  other  end  retarding.  As  soon  as  clearances 
in  the  transmission  are  taken  up,  there  is  liable  to  l)e  a  jolt 
on  the  mechanical  .system,  accompanied  by  a  recoil.     This 
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•rives  the  setting  for  chattering  action,  and  such  action  has 
Urn  experienced  in  practically  every  type  of  electrically- 
driven  rolling  stock  where  the  motors  are  sufficiently  power- 
lul  to  slip  the  wheels  at  high  adhesion. 

On  the  Norfolk  &:  Western  locomotives,  after  they  had 
Itcen  in  service  for  some  months,  evidences  of  failure  were 
detected  in  the  crank  pins.  The  cause  was  traced  to  chatter- 
ing .-^lip  'jv  nieans  of  a  rough  oscillograph,  as  shown  in 
Pig.  2.  The  brakes  were  set  on  three  trucks,  and  the  oscillo- 
graph frame  was  set  up  on  the  fourth  truck.  The  wheel 
tread  was  chalked.  The  oscillograph  frame  was  oscillated 
about  it*i  supporting  points  A,  the  amplitude  of  oscillation 
heing  two  inches.  The  time  of  complete  oscillation  was  two 
.seconds.  The  scril^ers  were  pressed  against  the  wheel  treads, 
which  were  then  slipped,  and  the  characteristic  diagram  of 
the  chattering  slip  was  obtained,  as  showing  in  Fig.  1.  The 
analysis  in  the  figure  is  self-explanatory.  By  means  of  this 
diagram,  it  was  possible  to  figure  approximately  the  forces 
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Fig.   3. — Details   of   Extensometers    Used   to   Check    the   Oscillograph 

Figures 

necessary  to  produce  the  acceleration  and  retardation  which 
occurred,  and  the  resultant  stresses  in  the  rods,  pins,  etc., 
were  calculated. 

Vo  check  the  oscillograph  figures,  extensometers  were 
arranged,  as  shown  in  Fig.  3,  by  means  of  which  the  con- 
necting rods  indicated  their  own  stres.'ies.  The  extension  and 
compression  of  the  rods  were  recorded  by  means  of  the  com- 
pression of  blocks  of  lead.  The  two  methods  checked  within 
a  very  few  per  cent.  On  the  basis  of  the  results,  new  rods, 
pins,  etc.,  were  applied  on  the  locomotives.  These  have 
proved  adecjuate  for  the  service. 

Thi>  diattering  slip  was  more  evident  on  the  Norfolk  & 


\\  estern  locomotives  than  could  have  l)een  anticipated,  since 

this  wa>  the  first  time  electric  haulage  had  been  applied  in      expense  may  l)e  considerable 


THE  PREVENTION  OF  SPONTANEOUS 
COMBUSTION  OF  GOAL 

BY    J.    F.    SPRINGER 

Sjxjntaneous  combustion  has  l)een  a  source  of  much  trouble 
and  of  considerable  loss  wherever  coal  has  l)een  stored  in 
large  quantities  and  many  indej>endent  investigations  have 
been  made,  all  of  which  are  in  substantial  agreement  as  to 
the  underlying  causes.  In  a  previous  article*  the  writer  has 
endeavored  to  set  forth  what  these  causes  are  and  to  outline 
the  conditions  favoralde  to  ultimate  self-firing. 

From  a  practical  standix)int  one  of  the  most  important  dis- 
coveric'^  wiiich  has  ]>een  made  is  that  spontantx)us  comlmstion 
is  due  to  accelerating  oxidation  and  rise  of  temperature,  the 
one  activit}-  continually  I)Oosting  the  other  until  actual  igni- 
tion takes  place.  There  ar^-.  accordingly,  two  remedies:  first, 
to  shut  off  the  oxygen  supply;  second,  to  keep  down  the  tem- 
perature. 

The  submergence  of  coal  in  water  performs  lx)th  of  these 
functions.  Bituminous  coal  stored  under  water,  whether 
salt  or  fre.sh,  is  proof  against  self-firing.  Sui>merged  storage 
is  further  l)eneficial  in  that  it  preserves  the  thermal  content 
and  j)hysical  condition.  New  River,  W.  \'a.,  coal,  '4  i^-  '" 
size,  "Stored  in  salt  water  at  Portsmouth,  N.  H.;  Norfolk.  Va., 
and  Key  West,  Fla.,  either  lost  nothing  at  all  of  its  heating 
value  or  the  loss  was  less  than  .5  per  cent.  Similarly,  the 
same  coal  of  the  same  size,  stored  Ijeneath  fresh  water  at 
Pitt.>iburgh,  Pa.,  lost  none  of  its  heating  value.  In  all  of 
these  cases  the  coal  was  stored  two  years.  Parr  and  Hamilton 
in  an  investigation  conducted  under  the  auspices  of  a  uni- 
versity in  the  middle  west  found  that  the  heating  value  of 
.submerged  Illinois  coals  remained  practically  the  same  after 
a  period  of  about  nine  months.  All  the  coals  were  submerged 
when  freshly  mined,  the  interval  l»etween  mining  and  sub- 
mergence in  no  case  exceeding  one  month.  Alxjut  the  only 
objection  to  this  method  of  storage  seems  to  l)e  that  it  re- 
quire*; the  firing  of  wet  coal.  This  is  a  real  objection  where 
Illinois  and  Wyoming  coals  are  used,  as  they  mechanically 
retain  5  to  \S  per  cent  of  water  after  draining.  In  the  case 
of  high-grade  eastern  coals,  however,  if  firemen  are  }>er- 
mitted  to  wet  down  their  coal  l)efore  firing,  in  order,  as  some 
say,  "to  make  a  hotter  fire,"  the  addition  during  storage  of 
the  2  or  .>  per  cent  of  moisture  which  the.se  coals  retain  l>e- 
comes  of  little  consequence. 

The  capital  outlay-  required  to  provide  for  submerged 
storage  will  differ  with  vanning  conditions.  Where  the 
storage  is  located  on  tide  water  or  can  be  placed  on  the  bank 
of  a  fresh  water  stream,  the  cost  of  construction  would  not 
ai)pear  to  be  necessarily  unreasonable.  On  the  other  hand, 
where  a  .';j>ecial  water-tight  basin  has  to  be  constructed,  the 


service    where 
required. 


such    extremeh'    hiuh    tractive    efforts    were 


AxTiFRicTiox  .A  ^IISxo^^ER. — Antifriction  metals,  so 
called,  are  useful  for  lining  bearings  chiefly  l)ecause  of  the 
ease  with  which  thev  can  be  formed  (poured)  and  their  abil- 
ity to  permit  cru><hing  and  abrasion  without  great  increase 
in  friction,  not  because  the\-  have  a  lower  coefficient  of  fric- 
tion: hence  antifriction  is  a  misnomer. — Power. 

Remkltinc;  BAHnni  Mkial  Causes  Inferiority. — 
^^  hen  babbitt  metal  has  been  remelted  a  numlier  of  times, 
it  loses  its  fluidity,  becoming  more  "pasty"  or  ''mu.shy"  the 
oftener  it  is  remelted,  and  will  not  make  as  sharp,  smooth 
and  .<iolid  ca.stings  for  bearings  as  when  the  metal  is  new. 
T  his  prol>abl}-  is  due  to  separation  of  the  ingredient  metals 
resulting  from  oxidation  of  those  of  lower  temperature  of 
fusion,  when  raised  to  much  higher  temperatures  than  may 
be  necessary  for  the  fusion  of  other  ingredients. — Power. 


The  Lnited  States  Government  has  wet  storage  in  salt 
water  in  the  new  coaling  stations  at  Cristobal  and  Ball)Oa. 
(\mal  Zone.  At  the  former  station,  which  is  the  larger  of  the 
two.  the  capacity  for  wet  storage  will  he  aI)out  100.000  tons. 
This  will  be  for  navy  coal  and  not  sul^ject  to  the  demands  of 
commerce.  The  coal  will  l>e  piled  up  above  the  sea  level  to 
a  considerable  height  and  there  will  be  dry  storage  adjoin- 
ing. 

At  a  zinc  smelting  plant  in  Illinois  consuming  several  hun- 
dred tons  of  screenings  a  day  the  problem  of  storage  was 
solved  by  utilizing  an  abandoned  excavation  at  a  brickyard 
near  by.  The  pit  was  450  feet  long,  250  feet  wide  and  45 
feet  deep.  No  lining  aside  from  coal  screenings  at  45  cents 
a  ton  was  found  necessar\-  and  a  storage  basin  for  100,000 
tons  was  thus  prepared  at  a  ver>-  small  outlay.  The  coal  is 
delivered  through  a  chute  in  which  water  is  used  to  facilitate 
the  movement  and  is  recovered  by  a  pumping  operation.  The 
total  cost  of  handling,  including  interest  and  amortization  on 

*See   the   Railway   Mechanical   Fngincer   for    March,    1916,    page    124. 
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the  plant,  the  depreciation  of  the  coal,  etc.,  amounted  to  22.5 
cents  per  ton.  The  originator  of  thi.s  .'system  states  that  ex- 
periments have  shown  tliat  with  properl}-  desiuned  etjuipment 
etiually  as  good  results  may  l)e  obtained  with  coal  not  coarser 
than  will  pass  through  a  6-in.  screen. 

The  use  of  carhon  dioxide  presents  another  jio.ssihle  means 
of  cutting  off  the  air  supply  from  coal  piles  which  might  be 
applitd  under  some  conditions.  Quantities  of  this  gas  are 
available  in  flue  gases,  which  could  be  diverted  and  cooled. 
Its  weight  would  then  permit  its  use  as  a  blanket  over  the 
coal  j)ile  to  exclude  the  air,  it  being  necessary,  however,  to 
provide  a  storage  basin  who.'^e  bottom  and  sides  are  air  tight. 
Probably  the  greatest  difficultx-  would  Ix'  adecjuately  to  pro- 
vide against  dissipation  of  the  carbon  dioxide  through  the 
action  of  winds  across  the  toj)  of  the  storage  basin. 

The  second  remedy  against  spontaneous  combustion  seeks 
not  to  cut  the  air  off  but  to  supply  it  in  (quantity.  Ignition 
will  not  take  ])hue  until  the  temperature  has  risen  to  600  deg. 
F.  or  higher.  If  the  circulation  of  air  is  sufficient  to  carry 
away  the  heat  liberated  by  the  oxidation  process  oxidation 
may  still  continue,  but  will  be  slow  and  will  not  result  in 
ignition.  It  has  been  suggested  that  the  system  of  ventila- 
tion should  be  so  arranged  that  the  currents  of  air  do  not 
come  in  direct  contact  with  the  coal.  In  this  way,  the  cool- 
ing effects  may  be  obtained  without  exposing  the  coal  to  the 
oxygen  supjdy  in  the  flowing  air. 

\'entilation  ha>^  been  tried,  apparently  with  some  success, 
at  Montreal  in  the  25(\000-ton  storage  of  the  Canadian 
Pacific.  That  it  is  not  always  to  be  depended  upon,  liow- 
ever.  may  l)e  illustrated  by  a  case  taken  from  experience  in 
the  Philippine  I.-^lands.  A  coal  is  mined  on  the  island  of 
Hatan  which  chany<>>  it^  condition  rapidly  upon  exposure 
to  sun  and  air,  losing  its  lustre  and  disintegrating  into 
powder.  Even  in  transit  it  is  necessan'  to  protect  it  from 
sun  and  wind  to  prevent  this  rapid  alteration  of  condition. 
Several  years  ago  9,000  tons  of  this  coal  were  stored  by 
the  Philippine  civil  government  in  piles  about  15  ft.  high, 
the  piles  resting  on  the  ground  and  being  protected  by  a 
roof.  They  were  ventilated  with  alternate  tiers  of  horizontal 
air  passages,  about  19  ft.  0  in.  apart  and  at  right  angles  to 
each  other.  The  coal  did  not  actually  ignite,  but  the  timbers 
used  to  make  the  ventilators  were  all  badly  charred. 

So  far  our  attention  has  l)een  occupied  with  measures 
which  are  somewhat  elaborate  and  expensive.  It  is,  no 
doubt,  often  the  ca'^e  that  nothing  approaching  any  one  of 
these  remedies  is  practical.  Perhaps  the  most  important  of 
the  precautionar}"  mea-^ures  which  must  ordinarily  l)e  de- 
pended upon  to  prevent  sjwntaneous  combustion  is  to  store 
the  coal  only  in  low  piles.  As  already  j)ointed  out  in  the 
preceding  article,  the  .^afe  height  will  vary  for  different  coals. 
Heights  greater  than  15  or  20  ft.,  however,  are  generally 
dangerous.  .\nother  precautionary  measure  is  to  avoid 
breaking  up  the  coal  when  putting  it  into  storage.  The 
fracturing  results  in  the  exposure  of  fresh  surfaces  to  oxida- 
tion. Fine  coal  produced  by  handling  tends  to  run  down 
into  the  interior  of  the  pile  and,  especially  when  freshly 
broken  up,  is  highly  susceptible  to  oxidizing  influences. 
Furthermore,  the  interior  of  the  pile  is  the  dangerous  region. 

More  than  ordinary  care  should  be  bestowed  upon  the 
storage  of  those  coals  which  contain  unsaturated  compounds 
which  are  ready  to  absorb  more  oxygen.  Although  this 
process  does  not  result  in  the  formation  of  carbon  dioxide, 
it  nevertheless  causes  a  ri.se  in  temperature.  If  the  coal  con- 
tains sulphur  in  the  form  of  iron  pyrites,  another  source  of 
oxidation  is  present.  The  oxidation  of  iron  pyrites  is  greatly 
acceleiated  when  the  coal  is  in  a  finely  divided  state  and  is 
also  increased  by  the  presence  of  moi.sture. 

In  a  report  on  this  subject  by  Porter  and  Ovitz,  among 
other  precautionary  measures,  it  is  recommended  that  coal 
should   be  rehandled   and   screened   after  the  lapse  of  two 


months,  and  that  storage  l)e  delayed  for  a  period  of  six 
weeks  after  mining  to  permit  the  coal  to  "season."  Piling 
the  coal  in  such  a  wav  that  the  lump  and  slack  is  distrib- 
uted is  also  recommended.  The  lump  should  not  be  per- 
mitted to  roll  down  from  a  peak  to  form  air  passages. 

Where  the  water  supply  could  l)e  obtained  by  diversion 
from  a  nearby  stream  it  miglit  be  practical  under  some  con- 
ditions to  provide  a  system  of  water  cooling  by  means  of 
pipes  through  the  coal  pile.  The  piping  might  be  j)ermanent 
and  so  arranged  as  to  interfere  but  little  with  the  recovery 
of  the  coal.  Of  systems  which  have  actually  been  tried, 
however,  submerged  storage  is  the  most  important  and  best 
meets  the  requirements.  Where  submerged  storage  is  not 
permissible,  the  best  practice  is  to  store  in  shallow  piles, 
leaving  fre(|uent  aisles  between.  As  a  means  of  frequently 
testing  the  temperature  until  the  danger  period  is  past,  iron 
rods  max-  Ije  thrust  down  into  the  mass  at  various  points. 
Thost'  sliould  I)e  pull(?d  out  and  examined  even*-  few  days 
until  the  teni[)erature  begins  to  drop.  Where  excessive  heat- 
ing or  actual  fire  occurs,  the  ven,-  l)est  method  of  attack  is 
to  dig  out  the  heated  coal.  The  use  of  water  usually  fails  if 
the  case  of  firing  is  really  a  bad  one.  because  of  the  forma- 
tion by  the  fire  of  a  protective  covering  of  coke  which  pre- 
vents the  i)enetration  of  the  water. 

FUEL   ECONOMY   ON  THE  ROCK  ISLAND 

W.  J.  Tollerton,  general  mechanical  superintendent,  Chi- 
cago, Rock  Island  &  Pacific,  in  an  article  })ublished  in  the 
March  issue  of  the  Rock  Island  Employees"  Magazine, 
mentioned  briefl}-  the  results  of  the  systematic  fuel  economv 
campaign  on  that  road  and  called  attention  to  the  possibilitv 
for  furtlier  improvements.     He  said  in  part: 

'■'I  he  special  dejxirtment  to  effect  economies  in  the  con- 
.'^umption  of  locomotive  fuel,  under  the  general  direction  of 
the  mechanical  department,  was  organized  in  January,  1913 
During  the  calendar  year  of  1915,  a>  compared  with  the 
calendar  year  of  1912,  on  the  i)asis  of  cost  of  fuel  per  1,000 
gross  freight  ton-miles,  per  1,000  gross  passenger  ton-miles 
and  per  switch  engine-mile,  a  reduction  of  $1,010,681.84 
was  effected  in  the  co.st  of  locomotive  fuel.  I  will  not  at- 
temj)t  to  apportion  the  credit  for  this  showing,  as  it  was 
simply  due  to  the  co-operation  of  all  employees,  and  they 
are  to  be  congratulated  on  this  excellent  performance. 

"There  are  still  very  large  opportunities  for  making  fur- 
ther substantial  reductions  in  the  cost  of  locomotive  fuel. 
For  instance,  during  the  fiscal  year  ended  June  30,  1915,  in 
freight  service  there  was  an  average  consumption  of  16 
scoops  of  coal  per  engine-mile,  in  passenger  service  7.4 
scoops  per  engine-mile  and  9  scoops  of  coal  per  switch 
engine-mile.  If  a  reduction  of  only  one  scoop  of  coal  per 
freight  engine-mile  and  one-half  a  scoop  of  coal  per  pas- 
senger and  switcii  engine-mile  can  be  effected,  the  following 
annual   saving  would  result: 

Fnight   -ervicf,    131.02.'   tons $294,799.50 

I'as-tngti    service.   6".4'I6   tons 151,864.75 

Switch    servici,    J4.045    tons    54,101.25 

$500,765.50 

"It  is  felt  that  with  the  continued  co-operation  of  all  con- 
cerned these  figures  could  be  exceeded.  The  main  factors 
to  be  considered  in  accomplishing  such  a  result  are: 

"Complete  work  reports  by  the  engineers  and  prompt 
repairs  by  the  roundhouse  forces.  This  is  also  of  vital 
importance  in  connection  with  the  Federal  requirements. 

"Properh   sized  coal  delivered  to  the  locomotive  tender. 

"Locomotives  should  not  be  fired  up  an  undue  length  of 
time  in  advance  of  the  time  they  are  needed,  and  care  should 
be  taken  in  building  the  fire. 

"Proper  instruction  and  co-operation  of  engine  crews 
and  terminal  emi)loyees  in  the  proper  and  economical  per- 
formance of  their  duties." 


Pepamtmemt 


QUALIFICATIONS     AND     TRAINING      OF 
CAR    INSPECTORS 

BY    MILLARD   F.   COX 

The  training  of  car  inspectors  does  not  vary  materially 
from  tlie  training  of  men  in  every  walk  of  life,  for  specific 
expert  work;  it  is  a  process  without  short  cuts.  There  was 
a  time  when  nearl\-  all  railroad  men  were  supposed  to  have 
boon  brought  up  through  a  long  course  of  apprenticeship. 
1  hese  conditions  have  changed;  all  men  nowadays  are  spe- 
cialists, more  or  less.  To  say  that  a  man  can  do  anything 
i>  more  than  apt  to  create  a  doubt  at  once  as  to  his  ability. 

In  order  to  test  the  practicability  of  the  system  emploxed 
on  the  road  with  which  I  am  connected,  I  sent  a  brief  com- 
munication to  one  of  our  general  car  inspectors,  asking  him 
:  rsv.er  a  number  of  questions  categorically.  They  are 
give.i  below,  witli  his  replies: 

(1)  Where  Jo  vc  get  our  Car  Inspectors? 

As  a  rule  we  select  from  car  repairers  and  car 
oilers  the  most  intelligent  and  active  man. 

(2)  How  do  they  waster  the  Rules  of  Interchanged 
\\'e  supply  them  with  the  M.  C.  B.  rules  and  in- 
«itruct  them  to  read  and  memorize  them  as  much 
as  possible. 

(,5)      Ho'd:  are  these  men  trained  and  developed ^ 

When  selected,  we  instruct  a  man  in  a  general  way 
what  we  expect  of  him,  and  that  his  continuance 
as  an  inspector  will  depend  entirely  on  his  con- 
duct, and  the  way  he  performs  his  duty.  Then 
we  place  him  in  a  location  where  there  is  more 
tlian  one  inspector  working  so  that  he  is  a  con- 
stant partner  or  understudy  to  an  experienced  in- 
spector. Later,  when  from  daily  observation  we 
see  that  he  is  doing  well,  we  can  transfer  him  to 
a  place  wliere  there  is  but  one  inspector. 

(4)  Do  they  get  any  special  training? 

As  stated  in  No.  3,  practical  experience  and  such 
constructive  criticism  as  from  time  to  time  may 
he  rendered  against  or  in  favor  of  their  work. 

(5)  What  arc  the  requisite  qualities  for  a  good  inspector? 
Honesty,  sobriety,  firmness  of  decision,  loyalty,  and 
intelligence. 

(6)  Should  he  be  a  mechanic? 

'ihis  is  not  absolutely  necessary  if  in  train  service, 
but  in  the  shop  or  on  new  work,  he  should  be  a 
mechanic. 

(7)  What  opportunity  has  he  to  advance  in  the  serv- 
ice ? 

If  in  train   service,  he  might   from  time   to  time 
advance  to  become  a  foreman  of  inspectors,  or  gen- 
eral inspector.     If  in  the  shop,  to  a  gang  foreman, 
shop  or  general  foreman. 
The    necessary    qualifications    for   a    good    car    inspector 
night  be  enumerated  at  considerable  length.     The  essen- 
ials  are  a  clear  head,  an  accurate  memory,  keen,  quick  eyes, 
md  sound  judgment.     Without  some  of  these,   he  cannot 
'lope   to   reach   any   remarkable   distinction.      I   once   knew 
•1  man — the  foreman  of  a  large  shop — who  was  one  of  the 
'>est  organizers  and  disciplinarians  I  ever  saw;  and  yet  he 
^\as  almost  invariably  under  the  influence  of  liquor.     His 
legs  were  often  shaky,  but  his  head,  never.     Not  manv  men 


are  so  constituted,  and  it  is  just  as  well  that  they  are  not. 

Sound  judgment  will  almost  stand  for  all  the  other  es- 
sentials mentioned,  if  it  is  genuine.  Sound  judgment  is 
common  sense,  and  common  sense  is  sometimes  uncommonly 
scarce  among  insj)ectors,  other  than  those  who  confine  their 
efforts  to  cars.  One  of  the  most  energetic  insj^ctors  I  know- 
is  a  man  who  knows  everybody,  much  in  general,  and  little 
about  his  own  particular  business.  He  could  always  tell 
what  might,  would  or  should  happen,  but  when  it  did,  hi& 
idea  was  the  last  to  l)e  accepted.     His  judgment  is  faulty. 

The  v>ide-awake,  energetic  inspector  should  be  a  man  of 
ideas.  Opportunities  are  now,  and  always  will  l>e  open  to 
the  man  with  an  idea,  whether  a  car  inspector  or  not.  They 
need  not  necessarily  l)e  new,  as  all  ideas  are  said  to  be 
"old  things  forgotten  and  found  again."'  Such  a  man  will 
be  classed  as  a  thinker,  and  the  right  word  at  the  right 
time  is  effective.  To  think  is  to  evolve,  and  if  this  process 
is  repeated  often  and  long  enough,  something  will  come  to 
pass.  A  mechanical  inspector  without  an  idea  is  a1x)ut  as 
"dry  pickings"  as  anything  I  know  of. 

The  rules  governing  the  interchange  of  cars  are  not  as 
complicated  as  they  will  be.  No  normal  human  l)eing  can 
ever  hope  to  be  able  to  answer  off-hand  every  question  that 
arises  regarding  interchange;  nevertheless,  these  rules  must 
I)e  .studied  and  understood,  or  the  insj)ector  will  lose  his  job, 
and  l>efore  being  discovered,  damage  the  officer  higher  up. 
Therefore,  he  should  have  a  clear  head  and  accurate  mem- 
ory. 

He  will  occasionally  make  a  mistake,  and  when  this  oc- 
curs, it  is  ours  to  reason  with  him;  and  here  is  where  he 
will  prove  himself  if  he  is  made  of  the  right  stuff.  If  by 
talking  the  matter  over  you  find  him  nervous,  high-strung, 
making  you  feel  that  you  have  not  advanced  a  peg  toward 
convincing  him  one  way  or  the  other,  talking  as  it  were  in 
a  circle,  cut  it  short  right  then  and  there;  you  have  struck 
a  hoj^leless  case.  If  on  the  other  hand,  he  shows  an  incli- 
nation to  prove  his  case  calmly  with  facts  and  reason,  show- 
ing an  intelligent  grasp  of  the  meaning  of  the  rules,  encour- 
age him. 

Occasionally,  superior  men  are  discovered  by  accident. 
I  once  lost  a  very  valuable  foreman.  He  was  so  essential 
to  our  organization  that  I  was  puzzled  for  a  while  when 
he  announced  his  intention  of  quitting.  There  did  not 
seem  to  be  one  man  in  the  department  who  could  fill  his  place. 
In  my  dilemma,  I  appointed  a  man  temporarily  who,  though 
a  very  skilled  workman,  had  never  shown  one  leadership 
trait.  To  my  amazement,  he  seized  this  opfxjrtunity  and  in 
a  short  time  had  matters  well  in  hand  and  proved  entirely 
satisfactory.  Here  was  a  man  so  modest  that  it  made  his 
discovery  well-nigh  impossible.  Our  car  inspectors  must, 
when  in  the  right,  know  how  to  assert  themselves  occasion- 
ally. Aggressiveness  in  an  inspector  is  a  fine  quality;  such 
a  man  never  lets  an  obstacle  go  unsurmounted.  If  some- 
thing unusual  should  get  by  him,  he  must  be  man  enough 
to  acknowledge  it  squarely,  so  as  to  be  fully  and  clearly 
understood  by  his  foreman.  To  go  home  after  a  long,  stren- 
uous day's  work,  feeling  in  your  mind  that  however  slow  or 
plodding  John  .seems  to  be,  you  know  that  whatever  he  tells 
you  is  absolutely  correct,  is  a  comforter  of  no  mean  propor- 
tions. "■       -:' 

A  car  inspector's  knowledge  must  be  gained  by  hard 
study  and  close  application,  to  be  of  real  and  lasting  value 
to  himself  and  to  his  employer. 
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Hopper   Coal  Cars   for   India 

Steel  Equipment  for  Use  on  a  Road  With  5  ft.  6  in. 
Gage;   Capacity,  94,000  lb.;   Weight,   49,000    lb. 


An  interesting  design  of  hopper  coal  car  has  recently 
l,ien  worked  up  by  the  Birmingham  Railway  Carriage  & 
Wagon  Compan}-,  Ltd.,  Smethwick,  England,  and  66  of 
these  cars  built  for  the  Bengal-Xagpur  Railway,  which  is  a 
5  ft.  6  m.  gage  road.  The  cars  have  a  capacity  of  94,000 
lb.  and  a  light  weight  of  49,000  lb. 

The  framing  is  built  up  mostly  of  structural  shapes  and 
jilites,  although  i)ressed  material  is  used  in  some  instances. 
The  side  sills  have  4  in.  by  4  in.  by  -^g  in.  top  and  bottom 
angles  with    ' />   in.  web  plates,  and  are  10  in.  deep  at  the 


The  center  sills  are  continued  to  a  point  4  ft.  beyond  the 
center  of  the  body  bolster  where  they  are  connected  to  a 
^  in.  pressed  transverse  channel,  this  channel  being  at 
the  hopper  slope.  Diagonal  braces  consisting  of  9-in.  by 
Sy'j-in.  22.1  lb.  bulb  angles  extend  between  the  body  bol- 
sters and  the  buffers.  The  cars  are  braced  from  the  sides 
of  the  l>ody  to  the  side  sills  by  4  in.  by  3 '  j  in.  by  ^i  in. 
tees  and  at  the  center  sills  b)-  5-16  in.  pressed  plate  gussets. 
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Secfion  A-B.  Section   C-D. 

Cross  Sections   of  the    Hopper   Car 

ends  and  24  in.  deep  at  the  center,  this  depth  being  main- 
tained for  a  distance  of  10  ft.  9  in.  The  side  stakes  are 
5  in.  by  2J/S  in.  by  5-16  in.  channels  and  4  in.  by  3^  in. 
In-  •'•i  in.  tees,  the  depth  of  the  car  side  being  5  ft.  SJj  in. 
The  inside  length  of  the  car  at  the  toj)  of  the  hopper  is  .i5 
ft.  and  the  toj)  members  of  the  body  frame  are  2->4  in.  by 
2;) 4  in.  by  3/^  in.  angles. 

As  will  l)c  seen  from  the  illustrations,  the  car  is  so  sup- 


An    End    View    of   the    Hopper    Car 

The  plates  used  in  the  body  are  for  the  most  part  7  lb.  and 
10  lb.  per  sq.  ft.        .:.   V 

The  trucks  are  of  a  built  up  tyjje,  the  frame  used  Ijeing 
made  of  •''s  in.  plates  with  channel  transoms  and  end  sills. 
They  have  .w  in.  diameter  wheels  and  a  wheel  Ijase  of  0  ft., 
the  distance  l)etween  the  center  pins  Inking  29  ft.  3  in.  The 
!io})ppr  doors  are  operated  horizontally  by  racks  and  pinions 
through  the  medium  of   liramptons*   rail  chains   which   are 


Steel  Hopper  Car  Built  in  England  for  the  Bengal-Nagpur  Railway 

ported  on  the  trucks  that  the  hoi)per  liangs  between  them  enclosed    in   special   cases,   the   gearing   Ijeing    ()|)eratc(l    l)y 

and  comes  close   to  the   track   at   the   bottom.     The   center  liand  wheels  on  either  side  of  the  car.     The  l»rakes  are  of 

sills   are   10   in.   channels,   weighing   19.85   lb.   per   ft.   and  the  combined  vacuum  and   hand   lever  type,  having   21 -in. 

extend  between  the  .)lj  in.  by  10  in.  channel  end  sill  and  cylinders  with  separate   14   in.   diameter  vacuum   cliaml)ers. 

th..'  body  bolster  which  is  built  up  of  10  in.,  30  lb.  chan-  Both  brakes  o|)erate  on  all  the  wheels  of  the  car. 

nels  and  top  and  Itottom  cover  plates  28   in.  by  5-16   in.  The  cars  were  tested  with  a  load  of  179,()()()  lb.  or  44,800 
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;3t  Hopper   Coal  Cars   for   India 

{■-■I'Oh-?  . '^^:">:    ./  ■  :     Steel  Hquipnient  for  L'se  on  a  Koad  With  5  ft.  6  in.  •-'^    • 

.3-    ■^?^:^^^  Gage;    Capacity,   94,()()()  lb.;    W  eii«ht,    49,(MM)    lb. 

\\\    iiitiTtv-ling    (IcsisiiV  iif    liDj.jxr    lo.il    car    lia>    rtrontly  jlu'  ceti'ter  >tlf>  aro  vontinued  V«»  :i   j>i»int   4   ft.  !>eyoii<l  tlu' 

,  li    u.irkid    up    l>y   tlu'    Hirniinulumi    kail\va\    Carriage   iv:  ct-'iitcr   of  the   IxkIv    l>c)l>ur    \vIh;u'   tlK\    an-   .<»nueitfe«l    lo  a 

V,  „^(Mi    CcnTpam.    I.ul..    Smciliwitk.    l^n.-zlaiid.    and    ()()    of  :V8    ifl.    l)rcs>t'(l   traiisvcrs*.'   ».iiaiuu-l.   thi-   i h;tivnd  .i»eini:   ;« 

M   iar>  I'Liilt   for  tlic  lien.L'al-Nag|iur  Railway,  whidi  i-  a  ihe  luippcr   slope.      Diatjonal    brace-  ««»n-is!inn  of  V-in.    \>\ 

\    '<   III.  ga.uc  road.       I'he  cars  have  a  capacity  of  'M.owo  ,?;  _.-in.    11.1   II..   Lull.  ant;k>  extend   I n-tw eon   the  Ixkly   1k>1- 

.mm!  a  li^ilii  wviirht  of  4<>.()0U  II..  sters  and  the   l.uffer.<.     The  car>  are  l.ra«e<l   from  the  >ide~ 

1  iir  framiu.u  i-  Ituill  up  nio-tly  of  siruitural  >liape-  and  of  the  Lotly  to  the  side  sills  l.y  4  in.  4.y  .v' ..  in.  I>y  os  "i 

ir-.  allhouuli   !>re--cd   inaleri.d   i>  u>ed   in  -dUU'   iii>taiu  e.-i.  .k^^^aiHl  laothe  center  -ills  !.\    .>-1o  in.  pre-- .«!  platf  iXUssets. 

:  w  -idv   -iU>  havi    4   in.  i>\    4   in.  l>y    "•  s   ii^-  top  and  Uottoin 
■jii  -  w  ith    '  _>.  ill.   wi'l'  |il.iti>.  and  arc   l<i  in.  deep  ai   Uu- 
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3ec.//r.-T  4-B.  Secficn   C-D. 

•...■.    Cross    Sections    of    the    Hopper    C.ir 


An     End    View    of    the    Hopper    Car 


<::d-  and    ^4    in.   deep  at   llic  ceiiKr.  llii-   deplli   l.eiii^   main  llie  platen  u-(.<l   ui  the  l.ody  .ir»-   l'<,ir  tin    in«.-i   part  TH».  and 

Titined    fora   distance  of    I'l   ft.   ''    in.       I'he  -i<le  >take.-  are  1(»  II..   per  scj.   ft. 

'   ;n.  I.y  2'_.   in..  I»y  5-!'i  in.  <iianncl-  and  4  in..by•o^2  in.  Hi^'  trucks  are  of  a.I>uilt  ui.  i\  |k.-.  the,  frann-  ujreil  i»e>ng 

'<)    •'?;   in,  tee>.  the  de|itli   of  ilu    tar  -ide  l.tin!4  .^   ft.  S '  1-   in.  niade  of  . '  s    in.   j>lati>   with  (lianml   tran-oni-   at>d  tiid   -ills, 

ifie  in-ide  liiiL'th  <if  the  car  at  the  ti.p  of  the  hop]>er  i-  .>.>  1  hey  havt'  S7  in.  dianutir  \\]»«'l-  an<l  a  uh«-»4  l»aM' iif  <V  ft.. 
I",  and  the  top  nieini.er-  of  the  l.otl\    frame  ari'  2m    in.  Ijv    ■  the  di'^tanci-  U'tween  the  (enter  pin>  biinv:  -''  ft.  ,>  in.     TlKe'' 

in.  I.y   <s  in.  anodes. ■'..•       ir..-.;  hop]»T  d<»«)r-  are  opera»»-«l  liori/ontally  l»y  ra!L:ik>  aJWl  j»ini«»ns' 

.\-   will   Ik'  seen    from  tin-   ilUi-lraiiun-,  the  >  ar   i.-.  .-^o  .Hl|)-  thnniL'h    tin-    niedium    cf    r.rainpton-"    rail    diains   wliicli   are. 


Steel    Hopper  Car    Bmit   in    Erglnncl   foi'  the   Bengat-N.agpur   R.iilw.iy 

■'»iil<<!    on    die    irii.k-    iliat    the    hoppir    lianL;>    lietueeii    ihenv"  eni  l<i-ed     ill    -fK't  tal    (a-i'-.    tile    <iearinii  ,  heintC    o|H.'rat«  ■ 

and   ionic-   ( lo-i-   to   the   traik    at    the    l.ottom.      The   lenter  hand  uhiel-  on  tiiher  -ide  of  tlie  car.      Ihe  i.rake>  arv  ol" 

"ill.>   are    10    in.    channel-,    ueiuliint:    1'>.<S5    II..    jier    ft.    and  the   conil'iiied    vacuum    and    haiul    levi-r   type,    liavini;    Jl-in. 

e\tind   iKtueeii   the  .^  '       ill.   I.y    li"   \\\.   diannel  end   -ill   and  <  ylind^T-  with    -ejiarale    14    in.    di.mieter   vacuum   ch.imi'er-. 

ill'   ImkIv    l,(.l-ter  whidi   i-   l.uilt   up  .if    In   in..  M)  Ih.   dian-  !>.!lh  l.rakc-  o|KTate  i\\  all  the  wheels  of  the  car;  • 

nels   and   top   and    Knitom   tcver   plate-   J>    in.    I.y    5-l()    in.  Ihecir-  were  te-ted  with  a  load  of  1  7''.<«hi..  U,,  or;  44^MjO 
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lb.  per  axle  without  am-  trouble  resulting.     The  following 
table  gives  a  list  of  tlie  principal  dimensions: 

Length  over  huft'cr- 44   ft.    11   in. 

Length  over  end  sills 40  ft.   9  in. 

Length   of  body 35  ft. 

Width   of  undcrfianu-    9  ft. 

Centers  of  trucks 29  ft.   3  in. 

Wheels,  diameter    3   ft.    1   in. 

Wheelbase    of    tniek- 6   ft. 

Buffer    heiglit     unloaded  i 3    ft.    J'/i   in. 

Journals    S'/j   in.  by   10  in. 

Hopper  doors  opciiinRS 4J  in.  by  42   in. 

Centers   of   huniers 10    ft.    9  in. 

Height  of  car   from   rail 9   ft.   9  in. 

Weight    .-...» 49,000  lb. 

Capacity    ...:.. 94,000  lb. 


TABLES   FOR  DETERVIINING  THE 
MOMENT  OF  INERTIA  OF  RECTANGLES 

BY    C.  H.  PARIS 

Since  the  recommen(hition  of  the  committee  on  car  con- 
struction of  the  Master  Car  Builders'  Association  that  the 
minimum  strength  for  steel  underframcs  be  determined  on 
the  basis  of  the  .<tress  to  end  load  in  the  center  sills,  fre- 
quent investigations  are  required  to  determine  whether  cer- 
tain designs  will  meet  the  reciuirements  outlined  by  the  com- 
mittee.    Such  investigations,  as  well  as  anv  investigation  of 


to  simplifying  the  computations  necessary  to  determine  the 
moment  of  inertia  of  sections  which  are  treated  in  the  man- 

r 

ner  outlined  above.     In   Table  I  are  given  the  values  of  - 

12 
for  values  of  h  from  zero  to  13  by  sixteenths  of  an  inch. 
Table  II  containing  similar  information  for  values  of  k  froin 
14  in.  to  41-/8  in.,  varying  by  ei.ghths  of  an  inch.  By  usini; 
the  tables  the  moment  of  inertia  of  any  rectangle  can  bo 
found  by  simply  multiplying  the  tabular  value  corresponding,' 
with  the  height  of  the  rectangle  by  its  breadth. 

The  tables  may  be  a])plied  to  the  tinding  of  the  moment 
of  inertia  of  a  triangle  by  the  use  of  the  formula  shown  in 
Table    II.       For  ordinary  use  the  values   for   intermediate 
heights  may  be  o])tained  with  sufficient  accuracy  b}-  inter- 
polation between  the  values  given  in  the  tal)les. 


Fire  D.\^L\GE  to  Electric  Gexer.ators. — The  chances 
of  generators  of  the  older  types  being  seriousl\-  injured  by  fire 
in  the  event  of  some  part  of  the  insulation  failing  are  slight. 
'Their  freedom  from  fire  damage  is  due  jirincipally  to  the 
com])arativey  low  speeds,  the  accessibilit}'  of  the  coml)UStible 
insulation,  and  the  large  mass  of  the  machines  per  unit  of 
caj)acity.  In  the  case  of  generators  of  the  turbo  type  this 
condition  is  reversed.  Undoubtedly  manufacturing  companies 
have  given  the  subject  serious  thought,  but  there  is  still  very 
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the  properties  of  other  sections  in  an  analysis  of  the  stresses  much  to  be  desired.     Besides  improving  the  non-combustil)le 

in  steel  car  members,  usually  involves  the  tedious  computa-  j)r()perties  of  the  coverings,  it  would  .^eem  feasil)le  to  provide 

tion  of  the  moment  of  inertia  of  a  numi)er  of  rectangles  into  means  for  cutting  off  the  ventilating  system  and  thus  dimin- 

which  a  diagram  of  the  section  has  Ix'en  divided.  ish  the  sui)i)ly  of  oxygen,  or  even  to  introduce  CO.  in  the 

The  aocompaming  tables  have  l)een  prepared  with  a  view  j)lace  of  air  in  the  cooling  system. — The  V.ngineer. 


Foreign   Car   Repairs   and   Billing 

A  Comprehensive  System  Which   Has  Been   De- 
veloped for  Effectively  Carrying  Out  This  Work 

BY  E.  S.  WAY 
General  Foreman,   M.  C.   B.  Clearing  House,   Pennsylvania  Railroad,  Altoona,   Pa. 


\\'ith  the  extension  and  growth  of  railway  transjxtrtation 
facilities,  it  became  necessary  to  perfect  a  system  whereby 
the  interchange  of  freight  cars  between  railroads  would  be 
possiljle  regardless  of  the  ownership  of  equipment,  and  at 
the  same  time  the  car  owner  would  l>e  protected  against  un- 
usual damage  to  his  equipment;  also  so  that  the  car  owner 
would  reimburse  the  handling  line  for  repairs  made,  due  to 
ordinary  wear  and  tear.  This  was  accomplished  by  the 
formulating  of  a  code  of  rules  by  the  Master  Car  Builders' 
Association,  governing  the  interchanging  of  and  repairs  to 
freight  cars,  which  rules  also  classified  defects  or  damage, 
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Fig.    1 — Car   Inspector's    Record    Blank 

as  between  owner  and  handling  line's  responsibilit} .  Up  to 
within  a  comparatively  few  years  these  rules,  although 
making  possible  the  interchange  of  cars,  operated  adversely 
to  the  prompt  movement  of  traffic  at  junction  points,  due 
to  the  receiving  line  being  permitted  to  reject  both  loaded 
and  empty  cars  when  they  were  defective.  This  condition 
was  further  aggravated  on  account  of  the  handling  or  de- 
livering line  being  held  responsible  for  numerous  defects. 

The  present  rules  of  interchange,  which  are  the  outcome 
of  revisions  from  year  to  year,  to  l>e  consistent  with  changing 
conditions,  are  so  broad  and  liberal  that  freight  cars  can 
now  move  practically  unrestricted  over  the  country  and  today 
the  car  owner  is,  with  a  few  exceptions  that  are  specifically 
provided  for  in  the  rules,  responsible  for  all  repairs  that  are 
not  due  to  wreck  or  derailment;  in  fact,  a  foreign  car  cannot 
be  sent  home  for  repairs  unless  the  road  having  the  car  in 
its  ])ossession  has  direct  connection  with  the  owning  road. 
Therefore,  the  repairing  of  freight  equipment  cars  while 
away  from  the  home  road  has  necessarily  developed  into  one 
of  the  most  important  of  the  many  phases  of  railroad  work. 

If  you  will  consider  for  a  moment  that  approximately 
$182,000,000  is  expended  annually  by  the  railroads  of  the 
United  States  for  repairs  to  freight  cars  and  that  conserva- 
tively estimated,  20  per  cent  of  this  amount,  or  S.>6, 000,000, 
involves  repairs  to  cars  on  foreign  roads,  and  consider  also 
that  this  enormous  sum  of  money  is  exchanged  between  rail- 
roads without  any  definite  means  of  checking  against  the 
work  performed  l)y  repairing  lines,  it  will  l)e  realized  that 
the  rej)airing  of  foreign  cars  and  billing  for  the  repairs 
occupies  a  unicjue  position  in  business,  for  the  reason  that 
there  is,  perhaps,  no  other  line  of  business  where  such  large 
sums  of  money  are  exchanged  merely  on  the  basis  of  com- 
mon honesty.     With   approximately   2,000,000   freight  cars 

*A    paper    read    before   the    Railway    Club   of    Pittsburijb,    March    24,    1916. 


moving  freely  over  the  country  subject  to  repairs  first  by  one 
road  and  then  b\-  another,  it  will  also  be  readily  appreciated 
that  in  order  to  protect  the  car  owner,  and  that  the  prin- 
ciples upon  which  this  important  branch  of  railroad  work 
are  founded,  may  be  safeguarded,  two  things  are  necessary: 
First,  adequate  supervision;  and,  second,  a  thorough  and 
efficient  system  of  j^repar'ng  original  records  and  compiling 
charges  from  such  records. 

The  question  of  supervision  is  one  that  cannot  l^e  taken 
up  in  detail  in  this  paper,  as  such  details  are  affected  to  a 
great  extent  by  local  conditions;  but  there  are  several  points 
in  this  connection  which,  in  my  opinion,  are  worthy  of  con- 
sideration. Shop  supervision,  insofar  as  it  relates  to  M.  C.  B. 
work,  need  not  ordinarily  cause  much  concern,  for  the  rea- 
son that  the  majority  of  the  shops  have  well-organized 
forces,  particularly  where  the  work  is  handled  on  a  piece- 
work basis.  This  is  not  true  of  the  work  jx^formed  in 
transportation  yards,  for  the  reason  that  the  work  of  indi- 
vidual insj)ectors  or  repairmen  cannot  be  jiersonally  suj)er- 
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Fig.  2 — Repair  Card 

vised  by  the  foreman.  Therefore,  the  possibilities  for 
erroneous  charges  originating  in  yards  are  much  greater 
than  is  the  case  with  charges  originating  on  regular  shop 
tracks. 

On  account  of  repairs  made  in  yards  representing,  indi- 
vidually, very  small  amounts,  it  ma>  not  occur  to  some  that 
this  branch  of  the  work  warrants  s{>ecial  attention;  but,  as 
previously  stated,  as  i>4s^impossible  for  the  foreman  to  per- 
sonally supervi.se  the  repairs  to  each  individual  car,  and  the 
necessity,  therefore  ari.ses  of  depending  upon  each  workman 
to  make  proper  returns,  in  addition  to  the  fact  that  these 
charges  in  the  aggregate  involve  considerable  sums  of  mone} , 
it  is  imi)crative  that  a  clearly  defined  system  Ije  estalilished 
for  cliecking  up  this  work,     lliis  can  In?  accomplished  by 
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delegating  competent  men  to  make  periodical  checks  of  the 
work  performed  by  each  in>^pector  or  repairman  at  all  yard 
repair  points.  I'hese  investigations  should  be  in  the  nature 
of  a  surprise  check  in  order  to  realize  the  best  results. 

Another  feature  in  connection  with  the  supervision  of  re- 
pairs to  foreign  cars  which  may  be  productive  of  splendid 
results  if  handled  along  the  proper  lines,  is  the  centralizing 
of  M.  r.  B.  l)illing  work  at  one  point  on  a  sy.stem.  Where 
the  centralization  idea  is  carried  out  and  the  l)illing  repair 
cards  from  all  points  on  the  system  are  forwarded  to  one 
central  office,  a  great  deal  of  valuable  information  reflecting 
the  condition  as  well  as  the  |)ractices  at  the  various  repair 
points,  can  be  obtained  by  carefully  analyzing  the  character 
of  the  charges,  the  reasons  shown  for  making  the  repairs,  etc. 
In  other  words,  where  this  .'System  is  in  effect  the  billing  re- 
pair cards  covering  the  charges  against  two  or  three  roads, 
selecting  different  roads  each  month,  .should  be  sorted  out 
by  stations  before  the  bill  is  rendered.  This  will  permit  of 
a  careful  comparison  of  the  work  performed  at  the  various 
repair  points  and  will  readily  disclose  a  tendency  on  the 
part  of  one  f)oint  toward  specializing  on  certain  items  of 
repairs,  the  use  of  stereotyped  terms  in  designating  reasons 
for  repairs,  etc.  Where  such  tendencies  are  apparent,  an 
immediate  investigation  can  be  made  with  a  view  to  de- 
termining whether  or  not  there  is  any  special  reason  for  such 
conditions  existing,  and,  if  necessary,  corrective  measures  can 
be  applied.  Briefly,  the  plan  outlined  will  ena})le  those  in 
charge  of  the  M.  (".  B.  work  to  keep  in  close  touch  with  the 
conditions  that  obtain  over  the  entire  road.  It  is,  of  course, 
the  general  })ractice  of  roads  to  analyze  the  bills  rendered 
against  them  somewhat  along  the  plan  as  outlined  above, 
and.  while  this  is  necessary,  it  is  equally  as  important,  and 
in  fact  the  duty  of  ever)-  road,  to  make  a  similar  study  of 
their  own  charges. 

Of  equal  importance  to  the  question  of  providing  for  ade- 
quate supervision,  is  that  of  providing  for  suitable  original 
records,  for  the  reason  that  upon  the  correctness  of  the 
original  record  depends  largely  the  correctness  of  the  billing 
ref)air  card.  This  card  is  the  basis  for  the  e.xchange. 
monthly,  of  large  sums  of  money  between  the  railroads  of 
the  countn.-.  and   in  an  endeavor  to  Ijring  out  what  mav  l>e 
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Fig.   3 — Reverse  Side  of  Repair  Card  SHown  in   Fig.  2 

considered  some  of  the  most  essential  points  that  should  be 
covered  by  original  records,  the  forms  that  are  used  in 
yards,  as  well  as  on  shop  and  repair  tracks  on  tlie  Pennsyl- 
vania Railroad,  have  been  incorporated  in  this  paper. 

Original  records  may  be  divided  into  two  general  classes: 
Yard  In[)ector"s  or  Repairman's  Record  and  Shop  or  Repair 
Track  Recf)rd. 

On  account  of  the  conditions  previously  outlined  under 
which  repairs  are  made  to  foreign  cars  in  yards,  it  is  ap- 
parent that  special  consideration  should  be  given  to  provid- 
ing a  suitable  record  blank  ff)r  tliis  work.  This  blank 
.-'hould  be  «o  desisrned  that  the  repairman,  when  he  has  filled 
in  the  information  called  for.  will  have  a  record  that  will 
show  all  the  information  necessarx  for  the  preparation  of  the 
billing  repair  (ard. 

It  max    l)e  interesting  to  consider  for  a  moment  the  car 


inspector's  record  blank,  shown  in  Fig.  1.  This  form  ha> 
been  adapted  not  only  to  a  record  of  repairs,  but  also  shop- 
ping records,  interchange  records,  and  in  fact  any  insjiec 
tion  record  which  an  inspector  may  be  called  upon  to  make 
As  the  note  at  the  bottom  of  the  blank  explains,  the  word 
"Defects"'  shown  at  the  top  of  the  center  column,  is  marked 
out  when  it  is  used  as  a  record  of  repairs;  likewise,  the 
word  "Repairs"  is  marked  out  when  the  blank  is  u.sed  as  a 
record  of  defects.  A  space  is  also  provided  for  showing 
the  reason  for  making  repairs,  and  the  detailed  instructions 
which  govern  the  use  of  this  form  emphasize  the  importance 
of  showing  in  the  space  referred  to  the  actual  reasons  for 
making  the  re})airs;  in  other  words,  the  practice  of  using 
stereotyped  terms  is  positively  prohibited  and  no  report  cov- 
ering repairs  is  acceptable  unless  the  reason  for  making  them 
are  shown. 

Attention  is  particularly  drawn  to  the  extreme  right-hand 
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Fig.   A — Shop   Record   of  Wheels  and    Axles  Changed 

column  under  the  heading  "N.  B.  or  B.  O."  The  letters 
"N.  B."  stand  for  the  words  "Xo  bill,"  while  the  letters 
"B.  O."  represent  the  words  "Bill  owners."  This  column 
may  not,  at  first  thought,  appeal  to  many  as  being  verv  im- 
portant; yet  it  was  incorporated  in  this  form  in  order  to 
carr)'  out  the  idea  of  having  a  record  from  which  the  billing 
repair  card  can  l)e  j^repared  without  any  assumption  what- 
ever on  the  {)art  of  the  person  making  up  the  billing  repair 
card,  as  to  whether  or  not  any  item  of  repairs  is  chargeable 
to  car  owners.  For  example,  an  inspector  or  yard  repair- 
man might  have  occasion  to  replace  roofing  boards  that  had 
been  damaged  on  account  of  being  (ornered  or  raked,  and 
if  he  was  not  recjuired  to  specify  whether  these  repairs  .<hould 
be  considered  "No  bill "  or  "Chargeable  to  car  owners."  he 
might  merely  .show  on  his  record  that  the  boards  were  l)roken 
and  in  The  al)sence  of  any  other  information  the  repairs  may 
be  charged  against  the  car  owner.  It  is  well  known  that 
inspectors  not  engaged  in  interchange  inspection,  or.  in  other 
words,  those  that  handle  ordinary  train  inspection  or  repairs, 
in  many  instances  do  not  attemj)t  to  familiarize  themselves 
with  the  M.  C.  B.  rules  insofar  as  differentiating  iKtween 
handling  line's  and  owner's  defects:  and.  therefore,  they 
may  fail  to  show  the  neces.sary  information  on  their  records 
that  will  enable  the  person  preparing  the  billing  repair  card 
to  make  proper  disposition  of  the  charge.  Therefore,  by 
requiring  each  in.spector  or  repairman  to  determine  the  re- 
sponsibility and  indicate  it  by  proper  designating  marks  on 
their  records,  they  are  compelled  to  study  the  rules  and  will 
naturally  develop  into  more  efficient  inspectors,  and  the 
records  will  \>q  more  reliable. 

Another  requirement  in  connection  with  the  use  of  this 
form  is  that  each  repairman  must  make  his  own  record  of 
the  repairs  he  makes  and  his  personal  signature  must  ai)i)ear 
in  the  space  i)rovided  for  it.     This  requirement  is  considered 
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very  important  and,  in  fact,  necessary  in  order  to  obtain  a 
reliable  record,  for  the  reason  that  it  eliminates  the  undesir- 
al»le  practice  that  is  frequently  followed  where  one  man  is 
inrmitted  or  required  to  take  the  records  for  several  men 
wDrking  in  the  same  gang.  Where  the  latter  practice  ob- 
tain<5.  there  is  a  possibility  that  the  man  held  responsible 
lor  keeping  this  record  will  take  a  record  covering  certain 
items  of  repairs  before  the  repairs  are  actually  made,  with 
the  result  that  if,  for  any  reason,  the  repairman  fails  to 
iiKike  the  repairs,  an  improper  charge  is  rendered  against 
the  car  owner.  Another  advantage  in  connection  with  re- 
(juiring  each  man  to  take  his  own  record,  is  that  he  can  l>e 
lield  individually  responsible  not  only  for  the  repairs,  Imt 
also  for  the  record. 

The  detailed  requirements  as  just  outlined  are  absolutely 
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Fig.  5 — Record   of  Triple   Valve   Repairs 

essential  to  a  complete  and  correct  record;  and  when  proper 
consideration  is  given  to  the  fact  that  the  original  record  of 
repairs  made  is  the  l^asis  for  a  charge  against  the  car  owner, 
too  much  importance  cannot  be  attached  to  the  question  of 
providing  suitable  forms.  This  particular  blank  is  gotten 
out  in  books  of  one  hundred,  and  the  blanks  covering  an 
in>pector's  records  for  a  day  are  removed  from  the  book 
and  turned  into  the  office  at  the  close  of  the  day.  It  thus 
ha>  an  advantage  over  a  book  record,  for  the  reason  that 
where  a  book  record  is  used,  the  inspector  must  necessarily 
carry  the  book  until  it  is  entirely  filled,  with  the  result  that 
it  may  become  lost,  and  as  is  frequently  the  case,  some  of 
the  records  become  blurred  and  illegil>le.  Further,  this 
blank  is  convenient  for  filing,  as  it  can  be  filed  either  with 
the  re))air  cards  covering  the  repairs  enumerated  on  the  indi- 
vidual blank,  or  it  ran  be  filed  separately,  keeping  each  day's 
records  together,  either  of  which  methods  permits  of  ready 
reference. 

Shop  or  repair  track  records  are  to  a  certain  extent  gov- 
erned by  the  requirement^  of  the  various  roads,  and  while 
there  are  not  the  same  possil>ilities  for  improper  records  on 
shop  or  repair  tracks  as  there  are  in  C.  T.  yards,  the  fact 
that  the  former  embraces  more  extensive,  as  well  as  a  varied 
class  of  repairs,  makes  it  necessary  that  a  thorough  system 
for  keeping  records  of  this  branch  of  the  work  be  provided. 

Fig.  2  -;hows  one  side  of  our  repair  card  on  which  is 
recorded  each  operation  performed,  the  reasons  for  making 
the  repairs  and  the  price  paid  the  workman  for  the  opera- 
tion. The  same  instructions  obtain  with  reference  to  using 
the  actual  reasons  for  making  the  repairs  on  this  form  as 
were  previously  outlined  in  connection  with  the  car  inspec- 
tor's record  blank.  All  the  information  shown  on  this  form 
is  filled  in  by  the  piece-work  inspector,  who  outlines  the 
work  to  be  performed,  and  who  also  checks  the  work  after  it 
is  completed;  and  the  piece-work  inspector  is  held  personally 
resjx)n>i^le  for  showing  the  correct  reasons  for  making  the 


repairs,   as  well   as  the  operations   whicii    were   i)erformed. 

Fig.  3  shov.s  the  opposite  side  of  this  shop  lepair  card, 
the  particular  feature  of  which  is  that  the  piece-work  in- 
spector, or.  in  some  instances,  the  gang  leader,  is  required 
to  enumerate  thereon  all  material  used  in  connection  with 
the  operations  that  are  shown  on  the  reverse  side  of  the  card. 
The  advantage  of  this  method  is  obvious  as  the  person  pre- 
paring the  billing  repair  card  does  not  have  to  draw  his  own 
conclusion  by  referring  to  the  labor  ojierations  in  order  to 
determine  definitely  the  amount,  kind  or  size,  of  material 
used:  in  other  words,  the  person  who  is  in  the  Jjest  position 
to  know  the  actual  oj)erations  performed,  as  well  as  the 
material  used.  namel\-  the  j)iece-work  inspector  or  gang 
leader,  is  held  resj)onsible  for  completing  this  record,  and 
therefore  responsible  for  the  charge  thus  made  against  the 
car  owner.  An  additional  reriuirement  in  connection  with 
comj)leting  this  report  is  that  the  piece-work  ins|)ector  is 
required  to  show  wliether  the  items  of  lalxir,  as  well  as  the 
items  of  material,  are  thargeable  to  the  car  owTier.  This  is 
accomplished  b\-  separating  the  chargeal)le  items  from  those 
that  are  not  chargeable,  the  former  being  shown  under  the 
caption  "Bill  owners."  and  the  latter  under  the  caption 
"No  bill."  Thus  we  have  a  complete  record  from  which 
a  billing  repair  card  can  be  prepared  without  any  question 
as  to  the  proper  disposition  of  each  item  of  repairs. 

The  next  record  to  which  attention  is  directed  is  shown  in 
Fig.  4.  which  is  a  shop  record  of  the  change  of  wheels  and 
axles.    It  will  Ix?  understood  that  the  shop  repair  card  Fig.  2 
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Fig.  6 — Another  Form  Used  in  Connection  with  Triple  Valve  Repairs 

merely  covers  the  lal>or  oixration  for  the  exchange  of  wheels, 
the  reasons  for  repairs  and  the  kind  and  amount  of  material 
used:  whereas,  the  form  *;hown  in  Fig.  4  supplements  the 
repair  card  i>y  showing  all  of  the  detailed  information  that 
is  necessary  for  prejxiring  the  wheel  and  axle  Ijilling  repair 
card.  This  record  is  jjrepared  either  In  the  piece-work  in- 
spector in  direct  charge  of  tlie  repairs,  or  by  a  special  man 
who  is  detailed  to  check  up  the  condition  of  the  wheels  and 
axles  removed,  as  well  as  those  applied;  excejit  that  the 
amount  of  service  metal  l)efore  and  after  turning  on  wrought 
steel  wheels  is  determined  at  the  wheel  shop  when  the  wheels 
are  turned.  This  part  of  the  information  is  obtained  by  a 
report  i)eing  forwarded  to  the  foreman  of  the  wheel  shop 
covering  each  pair  of  wrought  steel  wheels  removed,  the 
wheels  al.so  being  properly  tagged  for  identification.  When 
the  wheels  arrive  at  the  wheel  shop  the  amount  of  ser%'ice 
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metal  is  carefiilly  measured  l)efore  turning  and  again  after 
turning,  and  the  measurements  thus  taken  are  promptly  re- 
ported to  the  foreman  under  wiiose  jurisdiction  the  wheels 
are  removed.  The  latter  then  inserts  this  information  on 
the  wheel  and  axle  report  and  the  wheel  shop  rejwrt  is  at- 
tached to  the  wheel  record  as  a  part  of  the  permanent  file. 
However,  before  filing,  the  hilling  repair  card  is  prepared 
from  the  information  shown  on  hoth  the  wheel  report.  Fig.  4, 
and  shop  repair  card.  Fig.  2. 

The  c|uestion  of  providing  suitable  forms  for  keeping 
record  of  triple  valve  repairs  is  an  important  one  and  there- 
fore merits  a  few  moments  consideration.  Fig.  5  is  a  fac- 
simile of  our  form  M.  1*.  298,  which  is  intended  to  take  care 
of  repairs  made  to  triple  valves  at  test  racks.  The  informa- 
tion called  for  on  the  upper  portion  of  the  form  is  filled  in 
by  the  repairman  who  removes  the  triple  valve  from  the  car. 
The  form  is  then  inserted  in  the  check  valve  case  and  the 
triple  valve,  after  being  either  tagged  or  marked  so  that  it 
can  be  readily  identified  at  the  test  rack  as  a  foreign  triple 
valve,  is  sent  to  the  te-t  rack,  wliere  it  is  given  |)reference 
over  trijde  valves  removed  from  s\stem  cars  in  order  not  to 
incur  any  unnecessary  delay  in  prei>aring  the  billing  repair 
card.  The  test  rack  man  removes  the  form  from  the  valve, 
and  in  cases  where  the  repairs  needed  are  of  such  a  nature 
that  they  can  be  performed  at  the  test  rack,  he  indicates  just 
wliat  repairs  are  made,  as  well  as  the  reasons  for  making 
them,  on  the  Idank  line  oppo>^ite  the  items  that  are  involved. 
Tile  form  is  then  signed  by  the  man  in  charge  of  the  test 
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rack  and  forwarded  to  the  foreman  under  whose  jurisdiction 
the  triple  valve  was  rc^moved.  The  foreman,  in  the  mean- 
time, is  holding  tlie  .shop  repair  card.  Fig.  2,  which  cov- 
ers the  work  performed  at  the  car,  and  upon  receipt  of 
the  test  rack  report^'  has  all  the  necessary  information  to 
complete  the  billing  repair  card. 

There  are  many  triple  valves,  of  course,  which  require  re- 
pairs that  are  not  ordinarily  made  at  a  te.st  rack  located 
adjacent  to  rei)air  tracks.  When  the  test  rack  man  finds  a 
valve  that  he  cannot  repair,  he  shows  on  the  bottom  of  Fig.  5 
the  shop  to  which  the  valve  is  to  be  sent  for  repairs,  the  date, 
and  the  principal  defect  that  necessitates  sending  the  valve 
to  the  machine  shop.  .After  placing  his  signature  on  this 
form,  it  is  forwarded  immediately  to  the  foreman  under 
whose  juri.«diction  the  valve  was  removed.  The  latter  then 
prepares  a  billing  repair  card  covering  the  te.st  rack  re- 
pairs, as  well  as  the  repairs  made  at  the  car,  as  shown  on 
the  shop  repair  card.  Fig.  2,  or  the  yard  report.  Fig.  1. 
This  billing  repair  card  is  marked  with  the  notation  "Bill 
for  repairs  to  follow."  In  order  that  the  additional  repairs 
to  the  triple  valve  may  be  obtained,  the  test  rack  foreman, 
before  forwarding  his  report.  Fig.  5,  to  the  shop  foreman, 
fills  in  the  information  called  for  at  the  top  of  from  ^l.  P.  8 
Fig.  6.  This  form  is  inserted  in  the  check  valve  case  and 
the  triple  valves  forwarded  to  the  designated  shop.  After 
the  rejjairs  have  been  completed,  the  items  of  rej)airs,  as  well 
as  the  rea>ons  for  making  tlum,  are  filled  in  on  Fig.  6,  which 
is  then  sent  to  the  foreman  holding  the  original  record.  Fig. 


2  or  Fig.  1,  for  his  information  in  preparing  the  billing  re- 
pair card  for  the  additional  repairs.  In  each  case  the  origi- 
nal record,  Fig.  2  or  Fig.  1,  is  filed  with  the  test  rack  report. 
Fig.  5,  and  the  machine  shop  report,  Fig.  6,  when  the  latter 
is  us<>d.  Thus  we  have  a  complete  record  of  the  entire  trans- 
action. It  might  be  well  to  state*  :n  this  connection  that  each 
form  illustrated  is  supplemented  by  printed  detailed  instruc- 
tions. Likewise,  the  entire  sul)ject  of  handling  repairs  to 
foreign  cars  and  the  preparation  of  charges  for  them  is  out- 
lined by  printed  instructions.  The  particular  advantage  in 
issuing  printed  instructions  is  that  every  detail  of  the  sub- 
ject is  presented  to  each  individual  employee  who  has  to  do 
with  the  handling  of  this  work,  without  any  possibility  of 
the  meaning  or  intent  of  the  instructions  being  obscured  l)y 
change  o{  language  or  errors  in  transcribing,  which  condi- 
tions frecjuently  obtain  where  instructions  are  issued  through 
the  usual  channels  by  letter.  Further,  the  printed  instruc- 
tions can  be  more  readily  filed  for  convenient  reference. 

-After  a  comi)lete  and  adequate  system  of  original  records 
has  Ixen  provided  for,  as  well  as  explicit  instructions  con- 
cerning their  use,  there  is  one  more  step  that  must  be  taken  to 
insure  correct  charges,  viz.:  to  institute  frequent  checks  bcjth 
of  the  work  l>eing  performed  and  the  records  at  all  repair 
points,  in  order  to  see  that  every  detail  of  the  instructions 
is  being  fully  complied  with.  Such  checks  are  absolutely 
essential  for  the  reason  that  no  matter  how  efficient  a  system 
of  records  ma\  be,  or  how  explicit  are  the  instructions,  the 
re-ults  desired  cannot  be  obtained  if  the  supervision  i- 
neglected. 

The  most  imjxjrtant,  or  rather  the  essential  features  that 
should  I'C  covered  l)y  the  original  records,  may  be  summed 
up  biieily,  as  follows: 

1.  A'ard  records  should  not  be  made  until  after  the  re- 
l)airs  have  been  completed  and  should  be  prepared  and 
signed  by  the  person  performing  the  work. 

2.  Shop  or  repair  track  records  should  be  checked 
against  tlie  repairs  made  after  the  work  has  been  completed. 

.•>.  All  material  used  in  connection  with  labor  performed 
should  be  itemized  on  .shop  or  repair  track  records,  care 
being  exercised  to  «how  the  proper  description  of  the  mate- 
rial, as  rec|uired  by  the  M.  C.  B.  rules. 

4.  .All  items  of  botli  labor  and  material  that  are  prop- 
erly chargealjle  to  car  owners  under  the  rules  should  be 
seixirated  from  the  items  that  are  not  chargeable  to  car  own- 
ers and  a  suitable  designating  mark  or  phrase  used  to  show 
responsibility. 

5.  The  actual  reasons  for  making  the  repairs  should 
also  be  shown  on  the  original  records  and  the  use  of  stereo- 
typed terms  prohibited. 

.After  disj)osing  of  the  question  of  original  records,  the 
[^reparation  of  the  M.  (\  B.  building  repair  cards  is  a  com- 
l)aratively  simjde  matter.  However,  there  are  a  number  of 
points  in  connection  with  this  phase  of  the  work  which  can- 
not be  overlooked,  the  most  important  of  which,  without 
doubt,  is  to  see  that  the  information  on  the  billing  repair 
card  coincides  in  ever\'  detail  with  that  ."^hown  on  the  orig- 
inal record;  and  further,  the  man  preparing  the  billing  re- 
pair card  should  not  be  permitted  to  draw  his  own  conclu- 
sions as  to  labor  performed,  amount  and  kind  of  material 
used,  or  reasons  for  making  the  repairs.  In  other  words,  if 
and  details  of  these  essential  points  are  not  clearly  shown 
on  the  original  record,  the  latter  should  l>e  returned  to  the 
man  preparing  it  for  correction.  If  this  plan  is  closely 
adhered  to.  a  great  many  of  the  trouldes  experienced  in  con- 
nection with  M.  C.  B.  billing  will  be  eliminated. 

After  the  items  of  labor  and  material  have  been  entered 
upon  the  l)illing  repair  card,  the  next  step  to  consider  is  the 
details  of  the  charges,  viz.:  weights,  quantity  and  value  of 
material,  and  labor  allowances.  It  is  the  practice  of  some 
roads  to  enter  these  details  on  the  billing  rejjair  card  at  ten- 
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tral  or  division  offices;  but  the  i)ructice  that  is  followed  on 
ihe  Pennsylvania  Railroad  of  completing  every  detail  of  the 
.  harge  in  tlie  office  of  the  foreman  under  whose  direct  charge 
ihe  repairs  are  made,  has  many  advantages  which  may  be 
-ummarized,  as  follows: 

1 — The  shop  people,  by  being  recjuired  to  complete  all 
details  of  the  charges,  must  necessarily  become  close  stu- 
dents of  the  M.  C.  B.  rules  with  reference  to  responsibility 
for  repairs,  and  particularly  with  the  prices  for  labor  and 
material,  and  where  the  men  preparing  the  billing  repair 
airs  do  not  have  this  knowledge,  the  card  freciuently  is  not 
intelligently  prepared,  with  the  result  that  it  is  difficult  to 
determine  what  the  proper  material  or  labor  charges  should 
be. 

2 — Where  the  billing  repair  card  is  completed  in  all  de- 
tails in  the  shop  where  the  work  is  [performed,  the  record 
Ruair  card  necessarily  shows  all  this  information,  and  exact 
duplicates  of  the  original  can  be  ol)tained  at  any  time. 

.i — This  method  results  in  the  training  of  an  efficient 
rorps  of  M.  C.  B.  clerks  over  the  entire  system,  from  which 
vacancies  in  the  general  oftke,  where  expert  M.  C.  B.  men 
are  necessary,  can  at  all  times  be  filled. 

4 — The  handling  of  the  billing  at  the  general  office  is 
greatly  facilitated,  as  the  necessity  for  returning  the  cards 
to  the  shop  for  additional  information  or  correction  is  mini- 
mized. 

In  order  to  effectively  carry  out  the  idea  of  completing  the 
biUing  re])air  card  at  the  shoji,  it  is  necessary  that  the  bill- 
ing repair  cards  be  forwarded  daily,  direct  to  the  central 
ofhie  where  they  should  be  immediately  and  carefully 
checked.  Any  errors  that  are  detected  or  additional  infor- 
mation that  may  be  required  should  l)e  handled  direct  with 
the  foreman  wliose  name  appears  on  the  billing  repair  card, 
instead  of  such  communications  following  the  regular  chan- 
nel, as  is  provided  for  by  the  organization  of  the  road.  The 
advantage  of  this  is  obvious,  for  the  reason  that,  in  addi- 
tion to  getting  quick  results,  a  great  deal  of  unnecessary 
work  in  the  office  of  the  superintendent  of  motive  power, 
master  mechanic  or  general  foreman,  is  eliminated. 

A  convenient  and  efficient  method  of  communicating  with 
the  shop  foreman  is  by  the  use  of  a  form  similar  to  that 
shown  in  Fig.  7.  The  clerk  who  finds  an  error  or  insuffi- 
cient information  on  a  billing  repair  card  indicates,  in  the 
space  provided,  the  information  desired.  This  form  is  filled 
out  in  duplicate,  the  original  attached  to  the  billing  repair 
card  wliich  is  to  be  returned  and  the  carbon  copy  held,  by 
the  clerk  who  checks  the  charge,  until  a  reply  is  received. 
It  is  advisable  in  the  majority  of  cases  to  return  the  billing 
repair  card  to  the  shop  for  correction  where  it  would  neces- 
sitate an  erasure  of  certain  information,  if  the  correction 
v»ere  to  be  made  in  the  central  office.  However,  in  cases 
where  it  is  not  objectionable  to  make  a  correction  on  the 
billing  repair  card  before  the  bill  is  rendered,  the  correction 
may  be  made  at  the  central  office,  but  the  shop  should  be 
advised  of  the  correction  made  by  the  use  of  the  form  refer- 
red to,  so  that  they  can  correct  their  record  repair  card  and 
be  in  a  position  to  avoid  similar  errors  in  the  future. 

A  very  important  factor  that  contributes  greatly  to  the 
rapid  and  accurate  checking  of  charges  on  the  billing  repair 
card  is  that  of  itemizing  on  the  extreme  right-hand  margin 
the  labor  allowances  for  each  item  of  labor  appearing  on 
the  repair  card,  instead  of  merely  showing  the  total  hours 
labor  on  the  card.  This  not  only  facilitates  the  work  in  the 
central  office  of  the  billing  road,  but  also  enables  the  car 
owner  to  readily  see  how  the  total  labor  charge  has  been 
determined,  and  consecjuently  materially  assists  in  mini- 
nn.eing  correspondence  between  the  car  owners  and  the  road 
rendering  bill. 

There  are,  of  course,  other  details  in  connection  with  this 
suliject  that  could   be  commented   upon,  but  those  already 


covered  will  present  the  essential  points  that  may  be  OHi- 
sidered  necessary  to  obtain  an  efficient  and  reliable  system 
for  handling  foreign  car  repairs  and  the  preparation  of 
charges  for  the  work  performed. 


DESIGN  OF  PASSENGER  EQUIPMENT 

BV  VICTOR  W.  ZILE.N 
Associate,  American  Society  of  Mechanical  En(ineer* 

y  IV 

BRAKE   SHOE   SUSPENSION 

In  keeping  pace  with  the  increasing  weight  of  cars,  brake 
shoe  loads  have  reached  a  point  to  exceed  which  results  in 
the  melting  of  the  brake  shoe  metal.  In  what  follows  it  is 
the  purpose  of  the  writer  to  show  how  a  destructive  pressure 
may  be  brought  against  a  portion  of  the  surface  of  the  biake 
shoe  when  the  total  load  is  well  within  the  capacity  of  the 
shoe  if  properly  distributed  by  a  correct  susj^ension  of  the 
brake  head. 

In  Fig.  5  K-M  represents  a  four-wheel  truck  with  inside 
hung  brake  shoes  suspended  from  a  point  al>ove  the  center 
line  of  brake  head;  L-N  shows  the  brake  shoes  susj^n<led 
from  a  point  below  the  center  of  brake  head. 

Let   P   =  brake  shoe   load,   normal   to   the   wheel 

V   =   frictional    force    between    shoe    and    wheel,    having    for    its 
reaction   R  at  E 
A  and  B  •=  reactions  of  the  brake  shoe  load  P 

A]  and  Bi  =  reactions  of  the  pressure  produced  by  the  force  V,  uhich 
tends  to  crowd  the  shoe  against  the  wheel  by  turning 
it  about  the  point  E;  the  intensity  of  this  presstirt  is 
evidently   \'b 

c 
At  and  Bt    r=   total   brake   shoe  pressure  at  top  and  bottom  respectively 
f   =   coiffitiem  of  brake  shoe  friction. 
\"   =   fP 

Taking  moments  about  D  (Fig.  5  A')  we  have  for  the  alge- 
braic sum 

Va-f-Pd  +  Ah 
Pd-rV.".4-.\l,— Bg  =   O,  or  B   =  

R 

and  for  equilil)rium  of  translation 

B  =  P— A 

By  substituting  for  V  its  value,  iP  and  transposing  the 
following  values  are  found: 

P  (g-d— fa) 
A  -. (50) 

rh  +  dJ  fa) 

B  -  P fsi) 

h+g 

Taking  moments  about  E,  we  have 

Vb— At^c— h) 
Ai(c— h)-f-B,(c-{  p)— Vb   =   O.  or   B,  = — 

c-l-g 
and  for  equilibrium  of  translation 

Vb  \b 

(A;  +  n,)    =    O,   or   B,    r=   _ A, 

C  c 

Solving  these  equations  and  substituting  for  V,  its  value.  fP 
tlie  following  equations  are  obtained: 

fPhh 

Ai  = (52) 

c  (h-f-g) 

fPbh 

B'  =       ,.  ^   ,     (53) 

c  (h  +  g> 

Then  the  total  pressure  at  the  top  and  bottom  of  the  brake 

shoe  will  be  respectivel}' 

P       /                     fbg  X 
At  = I    g— d— fa-f- 1 (54) 

h+g      ^  c      ' 

P      /  fbh  \ 

Bt    rr    ^    (   h-d  +  fa+^ 1 (5S) 

h+g    V  c     ' 

By  the  same  process  it  will  be  found  that  the  values  of  .  I  j 
and  B^  in  Fig.  5  L  are  the  same  as  those  shown  in  cnjuations 
(52)  and  {S3),  while  the  values  of  A  and  B  are: 

P  (g-f  d— fa) 

^  = <56) 

h+g 
P  (h— d  +  fa) 

B  =  — TT ^57) 

ii-fg 

The  values  for  the  total  pressure  at  the  top  and  lx)tt<)m  of  the 
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brake   shoe    respectively    will    be    found    to    l)e    us    follows: 

P      /  fbg 

At   =   I    g+d— fa+ I (58) 


Bt   = 


h+g 
P 


c     ' 


( 


h— d  +  fa  +  - 


fbh 


) 


.(59) 


h  +  g    >•  c 

Referring  to  Fig.  5  M,  it  will  be  seen  that  the  direction  of 
action  of  I'  is  opposite  to  that  shown  in  Fig.  5  A'.  In  this 
case  the  brake  shoe  pressure  values  are: 

P(g-rfa— il) 

(60) 


A  - 


B 


P  (h+a— fa) 


h  +  g 
fPl'g 

c  (h-l-gi 

fl'hli 
B,   = 

c  (IH-S» 

P      / 
At   -    —       Ik     .1  +  fa- 


P.. 


li-rg 
I' 

h  +  g 


( 


fbg 

c 

fbh 


d- 


(61) 
.(62) 
.(63) 
.(64) 
.(65) 


In  Fig.  5  -V  the  values  of  .1,  and  5,  will  i>e  identical  with 
those  given  for  Fig.  5  M,  while  the  others  will  be: 

P  (g  +  d  +  fal 


A   = 

h+g 
P  (h— d— fa) 
B  =   —      


h  +  K 


P 


At    - 


B.    - 


1>  +  K 
P 

h  +  g 


(fl)g  \ 
g  +  d+fa^^) 

(h-d^fa-     -^) 


(66) 
(67) 

.  (6Ri 
.(69) 


The.se  formula^  assume  that  the  reactions  .It  and  5i  are 
at  points  near  the  top  and  l)ottom  ends  of  the  shoe  and  results 
derived  by  this  method  will  .serve  as  a  basis  for  conclusions 
as  to  the  relative  merits  of  the  various  methods  of  brake  shoe 
susj)ension.  Replacing  the  various  syml)ols  in  the  formula' 
bv  values  in  pounds  and  inches  taken  from  examples  in  ac- 
tual service,  we  may  determine  what  is  the  effect  of  differ- 
ences in  suspension.   Let 

a  =  4.S  in. 

b  =   7  in. 

c  r=    20  in. 

d  =   4  in. 

P  =    IS.OOO   lb. 

f  zz   .l"t    mean    cmfficien*    f>f    frictidn    (friction    of    motion).      (R.    A. 
Paike:    see    Railroad    (lazette.    Tune    14   .Tiid    21.    1901.) 

g  =   10  in.  )  Case':  K  and  M 
h    =      2  in.  I 

l-,i  '"•  \  Case*  I.  and  N 

h    =r     10    Ml.   t 

(ASF.    K,     K.iRMIl.AF.    (54)     AND    (55). 

15.000/                                      .19X10X7\ 
A,    - 1 10     4— .1'>v4.5+- I   =   7.26,1   lb. 


10 
IS.OOO 


13.UUU/ 

Bt   = 1    -- 

ina-2  V 


lO-f 


)  = 


At    = 


20 

19X7X2 

-44-.I9X4.5H 

20 

Difference   —    1,475  lb. 

(  ASE    M,    FORMILAE    (64)    AND    (65). 

5,000/                                     .19X7X10\ 
—  I  10— 4-h. 19X4.5— J 


8.735  lb. 


10->-2  ^ 
15.000 


Bt  =  -  (    2 

10-2  ^ 


20 
.19X7X2 


-1-4    -.19X4.5 


20 


7,775  1I>. 
)   =  6,265  11). 


At    = 


10-^-2  V 

15.000/ 

B.    =-  ( 


DifTortnce   =    1.510  lb. 
Case  I..  FoRMiiAE  f58)  and  (59) 
15.000/  .19X7X2 

I    2-4— .19X4.5+  - 


20 

.19X7X10 


10— 4-i-.I9x4.5-f- 


At   - 


lO-f-2  ^  20 

Difference   —   2.800  lb. 

CxSE    X,    FORMlLAE     (68)     1ND    (69). 

IS.OOO/-  .19X7X 


)  =  ' 
) 


600  1!. 


9,400  II.. 


Bt   = 


( 

lO-f-2  ^ 
15,000 


I  ,1,UUU  / 

~     10-1-2  ^• 


4-l-.19X4.5- 


0— 4-.I9X4.S— 


20 
.19X7X10 

20 


I    zz   8.470  Ih. 
\    =    5,600  lb. 


Difference   =   3.840  lb. 

It  is  evident  that  the  susj)ension  as  shown  at  K-M  is  to 
be  preferred  over  that  shown  at  L-N  as  a  more  uniform  dis- 


tribution of  pressure  over  tlie  face  of  the  brake  shoe  is  therel)\ 
obtained. 

One  more  common  method  of  l)rake  shoe  hanging  may  bt 
considered.  This  is  the  suspension  of  brake  head  about  a 
point  on  the  center  line.    Under  this  condition  A  =  ^  :=  6 


in.,  and  d  ^  0.  The  length  and  angularity  of  the  hanger 
will  i^e  assumed  as  remaining  unchanged.  Referring  to  either 
formulae  (54)  and  (55)  or  (58)  and  (59)  for  the  leading 
wheel  and  substituting  numerical  values: 

15.000/  .19X7X6  V 

■I  6-.19X4.5-r -) 

V  20         / 


At   - 


Bi 


6+6 
15,000 


( 


6  +  . 19X4.5  + 


20 
.19X7X6 


6,930  lb. 


)='• 


068  lb. 


6+6    V  20 

In  a  similar  manner,  by  using  either  formulae  (64)  and  (65) 
or  (68)  and  (()^))  the  values  for  the  rear  wheel  are  found 
to  be: 


At   r= 


Bt   = 


15.000 

6-i-6 

15,000 


6-.I<JX4.5 — 


6— .19X4. 5- 


.19X7X6  V 
I    =    8,0 

20         ^ 

.19X7X6 


70  !1). 


X/  XO  \ 
)    =:    5. 

'0  / 


930  lb. 


6+6    ^  20 

The  large  differences  in  load  between  the  two  ends  f)f  the 
shoes  make  this  method  of  brake  shoe  suspension  undesirable. 
The  ideal  suspension  is  one  in  which  .It  and  Bt  are  equal 
for  the  leading  j)air  of  wheeN.  Ftjuating  formulae  (54)  and 
(55)  for  tlie  leading  wheels: 


P 

h+g 


( 


lb« 
.1— fa-r 


)=    '-( 


h-!-g 
fb 


h-l-d  +  fa-f- 


fbh    V 

c     ' 


B— h)(— -r.5)— fa 


The  values  of  i^  and  h  depend  upon  the  value  of  d.  By  re- 
ferring to  Fig.  5  A.'  it  will  be  .>;een  that  the  relation  is  e.\- 
pressed  by  the  ecjuation 

g     b    -   2.1    (S6» 

By  substituting  this  value  for  (^ — /;  in  the  above  and  reducing 
it  is  found  that 

ac 

d    -   ^-     (57) 

b 
and  on  substitution  of  the  numerical  values  it  is  found  that 
d  =-.  12.9  in.  This  is  beyond  the  limit  to  which  the  point 
of  suspension  can  l)e  rai.'^ed  above  the  center  line  of  the 
brake  head  with  the  assumed  dimensions  and  angle  of  incli- 
nation of  the  })rake  hanger,  but  it  clearly  indicates  the  desir- 
ability of  raising  the  suspension  as  high  as  possible,  and  In* 
proper  proportioning  of  the  length  and  angle  of  the  hangers 
it  would  l)ecome  possil)le  to  make  the  pressure  equal  at  the 
top  and  bottom  of  the  shoe. 

Only  so  much  of  the  subject  of  brakes  has  been  treated 
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in  this  article  as  the  writer  thought  was  new.     Other  infor- 
niiition  bearing  some  relation  to  this  is  already  available. 

COMPARISON  OF  ALL  STEEL  AND  COM- 
POSITE  COACH  CONSTRUCTION* 

BY  K.  F.  NYSTROM 
Chief   Draftsman,    Car  Department,  Grand  Trunk,  Montreal,  Que. 

"Safety  First''  is  the  slogan  of  the  present  time.  The 
safety  of  the  working  man  and  of  the  people  at  large,  is  at 
present  considered  as  never  before,  and  in  passenger  traffic 
this  is  carried  to  extremes.  But  the  popular  opinion  regard- 
ing safety  does  not  always  coincide  with  the  actual  facts; 
for  instance,  an  all-steel  car  can  be  of  weaker  construction 
than  a  wooden  car.  The  all-steel  car  is  considered  by  the 
traveling  public  as  the  only  safe  steam  railway  conveyance. 
Few  practical  men,  however,  will  deny  that  the  superstructure 
of  a  well-built  wooden  car  is  as  strong  as  the  average  super- 
structure of  a  modem  steel  car.  But  they  will  admit  that  the 
weakness  in  an  all-wood  car  lies  in  the  underframe,  on  ac- 
count of  the  continual  increase  in  weight  of  trains. 

UNDERFRAME 

The  underframe,  which  is  the  back-bone  of  the  car,  must 
be  of  sufficient  strength  to  sustain  all  imposed  loads,  includ- 
ing those  arising  from  end-shocks.  As  the  stresses  produced 
from  end-shocks  in  a  heav}-  modern  passenger  train  are  occa- 
sionally extremely  high,  we  have  to  resort  to  steel  underframe 
construction.  The  ultimate  strength  of  wood  is  too  low  to 
sustain  the  forces  imposed.  The  wooden  underframe  is, 
therefore,  a  thing  of  the  past  in  car  construction. 

In  .-studying  a  number  of  designs  of  cars  I  have  found  that 


Uniformly  Disfribufed  Load   136,000 Lb. 
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68.000  Lb 
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M.OOOLb.       I 
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Estimated   weight  of  car   bodv 70,000  lb. 

I-ive   load    60,000  lb. 

Overload,    10  per  cent  of  live   load 6.000  lb. 


Total  load 136,000  lb. 

Bending  moment  =  M.B. 

At  center  of  car  M.B.  max 3.882,000  in.   lb. 

At   bolster    M.l^    max »  .;,. 860,000  in.  lb. 

Fig.   1 

in  many  cases  it  is  economical  to  build  the  underframe  suffi- 
ciently strong  to  carrv'  the  entire  load,  as  well  as  to  sustain 
the  end-shocks.  If  the  underframe  is  of  sufficient  strength  to 
withstand  both  the  load  and  the  end-shocks  the  side  con- 
struction can  be  much  simplified.  This  is  particularly  true 
of  mail  and  baggage  cars,  as  the  side  posts  can  be  uniformh- 
spaced,  thus  reducing  the  amount  of  detail  work. 

In  order  to  illustrate  the  requirements  of  a  modern  under- 
frame the  following  example  is  selected:  Figs.  1,  2  and  3 
show  an  underframe  for  a  60-ft.  l)aggage  car,  considered  as 
a  beam  on  two  supports,  these  supports  being  the  two  trucks. 
The  weight  of  the  car  has  been  assumed  as  70,000  lb.  for  the 
car  body  and  60,000  lb.  plus  10  per  cent  for  live  load,  mak- 
ing a  total  of  136,000  lb.  load  on  this  underframe.  This 
l)roduces  a  bending  moment  of  5,882,000  in. -II).  at  the  center 
of  the  car  and  860,000  in. -lb.  at  the  bolster.  The  weight  of 
car  represented  in  this  example  is  rather  high  and  the  live 
load  is  considerably  above  the  actual  requirements  for  a  bag- 
gage or  mail  car.  The  United  States  post  office  department 
•specification  for  a  steel  full  postal  car  calls  for  a  maximum  of 
50,000  11).  live  load.  The  bending  moment  in  a  74-ft.  passen- 
ger coach  is  less  than  in  the  above  examj)le.  It  may,  therefore, 
be  assumed  that  if  an  underframe  is  designed  to  withstand 

'.Abstract     of    a     paper    read     at     the     February,     1916.     meeting    of    the 
fana<li;i4i    KaiUvav   Club. 


a  bending  moment  of  approximately  5,900,000  in.-lb.  and  an 
end-shock  of  400,000  lb.  it  will  be  suitable  for  all  classes  ol 
passenger  cars. 

The  stresses  imposed  upon  the  underframe  from  end- 
shocks  must  be  dealt  with  separately.  The  underframe  must 
l)e  treated  as  a  column  and  both  direct  and  eccentric  forces 
considered.  For  members  in  compression  the  stresses  must 
l)e  reduced  in  accordance  with  usual  engineering  practice. 
The  .\merican  Railway  Engineering  .\ssociation  has  adojited 

an  empirical  formula  for  unit  compression  stress  as  follows: 

1. 

16.000— ;o—. 

R 

I'his  formula  has  been  approved  by  the  United  States  post 
office  department  which  allows  20  per  cent  greater  fibre 
stress  than  that  arrived  at  by  using  the  above  formula. 

These  requirements  for  the  underframe  could  easily  be  sat- 
isfied if  the  car  designer  could  change  the  construction  to 
suit  the  conditions,  but  unfortunately  a  numl)er  of  standards 
are  established  which  the  designer  cannot  change,  such  as 
truck  height,  coupler  and  buffer  heights  and  the  general 
clearance  dimensions  of  cars.     The  designer  has  to  compro- 
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Area  of  section  r^   .\ 67.805   sq.   in. 

Distance  from  top  of  rover  plate  to  center  line  of  gravity   =  er .  ...11.375   in. 
Distance  fiom  bottom  (.f  ctnttr  sill  to  center  line  oif  gravity  ^  et...l9.00  in. 

Cehter  line  of  400,000  Ih.  ci.ncentrated  end  shock  =:  y 9.625  in. 

Mcment  of  inertia^  —    I 9,428  in.* 

I  I  9,428 

Section  modulus  for  compression   r-  Z.-  —     ^   ^  

e-  11.375 

I  9,428 

Section  modulu<.  for  tension   =  Zt   —  —  ■=■  — 
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.829  in.» 


.496  in.» 


Radius  of  gyrat 
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9428 
67.805 


.11.8  in. 


.Mlowable   fibre  stress  per  sq.  in.  for  60   ft.  baggage  car 

=  f  16,000  — 70— )+f  16,000  -70  — J—     14,076  lb. 

V  R-'      V  R'  5 

Bending  moment  produced  by  load   (see  Fig.   1)    =   Mbi 5.882.000  in.   lb. 

Bending  moment   produced  bv   end   shock    r=    Mbc    ^ 

400,000   lb.    y    1.75    700,000  in.   lb. 

Total    Mb    6.582.000  in.  lb. 

Mb,  5,882,000 

Maximum  tension  at  center  of  car  —   Si    = = 11,860  lb. 

Zt  406 

Maximum   compression   at  center   of  ciir   ::=    Sc 

Mb,  -I-  Mb^         400.000 

= 1 13,840  lb. 

Zc  A 

Fig.   2 — Section   Through    Underframe  at  the  Center 

mise  and  be  satisfied  with  a  design  which  as  closely  as  pos- 
sible comes  up  to  an  ideal  con.struction  when  considered  from 
an  engineering  standpoint. 

The  sections  shown  in  Figs.  2  and  v>  satisfy  the  rec[uire- 
ments  for  a  modern  underframe  in  relation  to  load  and  end- 
shocks.  It  will  l)e  observed  that  the  extreme  fibre  stresses 
come  well  below  the  limits  required  l)y  the  United  States  post 
office  department  si)ecification  for  all  steel  full  mail  cars, 
which  is  used  as  a  foundation  for  all  passenger  car  designs 
today. 

The  underframe  considered  in  this  example  is  probaVJy 
not  the  most  economical  construction  for  all  designs,  but  I 
have  endeavored  to  give  due  attention  to  the  construction 
from  a  maintenance  standpoint,  and  have  not  employed  any 
section  with  less  thickness  than  3/^  in.  in  order  to  provide 
ample  bearing  surface  for  all  rivets  and  to  give  a  reasonable 
allowance  for  deterioration.     .\n  attempt  has  l>een  made  to 
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reduce  the  number  of  different  sizes  of  materiaL  All  angles 
employed  are  of  one  size  and  all  plates  are  fs  in.  thick, 
so  that  the  niajoritx  of  details  re<iuired  can  be  obtained  from 
the  scrap  cut  from  center  sills. 

1  he  object,  however,  is  not  to  produce  an  ideal  design,  ]>ut 
to  show  what  a  complex  problem  the  car  designer  has  to  con- 
tend with. 

It  is  neces>ar\  to  have  a  sul)Stantial  end  frame  to  prevent 
telescoping,  particularly  if  an  efficient  anti-telescoping  device 
is  not  emi)loyed.  End  framing  built  in  accordance  with 
United  States  post  office  department  specifications,  which 
c;i.ll  for  a  section  modulus  for  vertical  end  members  of  not  less 
than  65  of  which  75  per  cent  must  l>e  concentrated  in  the 
door  posts  and  posts  adjacent  to  door  posts,  offers  a  ver\  good 
construction  which  is  amply  strong. 

To  prove  that  the  superstructure  of  a  wooden  car  may  be 
equally  as  strong  as  that  of  a  .steel  car,  I  will  compare  the 
side  posts  in  wood  and  steel  cars.  Fig.  4  shows  a  stantlard 
section  of  a  wood  post  and  Fig.  5,  a  t}pical  design  of  a  ])Ost 
for  steel  cars.  For  comparison  consider  the  ultimate  strength 
of  asli  to  be  12.000  11).  per  scj.  in.  and  of  steel  60,000  lb.  per 
sq.  in.;  in  other  words,  the  steel  to  be  five  times  as  strong  as 
ash  when  subject  to  bending.  The  United  States  post  office 
department  sj)ecification  for  the  construction  of  steel  full  pos- 
tal cars  requires  that  'the  sum  of  the  section  mcxluli  taken 
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Area  of  •itctioti    :=    \ 63.68  sq.   in. 

Distance  from  top  of  cover  plate  to  center  line  of  sravity   =   e<- 7.J5   in. 

Dist.-ince  fiom  bottom  of  center  sill  tc  center  line  of  gravity  :=et...l0.00  in. 

Center  line  of  400,000  lb.  concentrated  end  slmck  =  y 9.6J5  in. 

Moment   of  inertia   =    1 3,013  in.* 


Section  modulus  for  comi>re>»ion  =  Zi- 
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ec 


3,013 

10 
3.013 


.301   in.-' 


,416  in.» 


Section  modulus  for  tension  =r   Zi   =  —  rr 

et  7.25 

.Mlo\v.ible  fibre  stress  per  sq.  in.   for  60  ft.  bajjg.ige  c.ir  at  bolster.  .15,000  lb. 

Pendinff  moment  produced  by  load   (see   Fig.   1)    =   Mbi 860,000  in.  lb. 

];en<linv;  moment  pro<lnced  by  end  shock  =  400,000  lb.   X   2.375 

—   Mho    950,000  in.  lb. 

Total    .Ml 1,810,000  in.  lb. 


Maximum  tension  rit  bolster 


Mb, 


St  =  — 
Zt 


860,000 
416 


.3,070  lb. 


.123.00  lb. 


M.Txinuini  tomjiression  at  bolster  =   Sc 
Mb,  +  Mbe  400,000 

Zc  A 

Fjg.  3 — Section   Through   Underframe  at  the   Bolster 

at  aii\  liori^oiital  .section  between  floor  line  and  top  line  of 
windows,  of  all  posts  and  l)races  on  each  side  of  the  car, 
located  between  end  posts,  shall  not  be  less  than  O.-SO  multi- 
plied bv  the  distance  in  feet  between  the  center  of  end  jjunels, 
a  panel  length  being  considered  as  the  distance  between  lines 
ofrivcts  in  adjacent  vertical  posts.'' 

In  other  words,  the  average  section  moduli  on  each  side  of 
the  car  for  side  y)osts  must  not  be  less  than  0.30  per  running 
foot.  Now  consider  one  section  of  the  side  of  a  standard 
railway  car.  now  being  largely  used,  the  section  being  from 
center  to  center  of  pilasters  which  includes  lower  windows 
with  a  gothic  above.  The  length  of  such  a  section  is,  on  an 
average,  5  ft.  10  in.  or  5.8.vi,i  ft.  The  number  of  posts  in 
the  5.8333-ft.  section  is  four  for  wood  cars,  two  narrow 
and  two  wide,  and  three  for  steel  cars.  Referring  to  Figs. 
4  and  5  the  comparative  section  modulus  for  steel  is  seen  to 
be  0..S  and  for  wood  0  55.  The  wood  posts  are  10  per  cent 
stronger  than  the  steel  posts.      Both  constructions,  however, 


meet  the  United  States  mail  service  re(juirements.  This  com- 
pari.son  shows  that  the  strength  of  the  side  of  a  wooden  car — 
when  considered  perjxndicular  to  its  side,  which  is  vital  in 
case  of  wreck — is  in  some  instances  stronger  than  a  steel  car. 
I  wish,  however,  to  make  ])lain  that  no  claim  of  superiority 
is  made  for  the  side-framing  of  a  wooden  car,  considered  as 
a  carrying  member  or  truss.  .\  combination  of  wood  and  steel 
for  side-framing  seems  to  me  to  be  tiie  most  practical. 

ROOF 

No  one  familiar  with  car  construction  and  maintenance  of 
cars  will  den\-  that  the  canvas  roof,  projjerly  laid,  gives  re- 
markably good  service;  in  fact,  it  will  outlast  the  car  if  given 

■w-  ^v-^^^"? - ^■S 

Section  modulus  four  for  ash  posts  as  shown 16  in.* 

16 

Section  modulus  per  running  foot   =: 2.74  in.* 

5.8333 

The   equivalent    section   modulus    for   steel,   considering  the    strength 
1                                   2.74 
of  a-h  —  that  of  steel  = O.SS  in.* 

5  5 

Fig.  4 

rea.sonable  care.  The  steel  roof,  on  the  other  hand,  has  not, 
uj)  to  the  present  time,  proved  a  success.  Steel  roofs  having 
vertical  expansion  joints  about  1'4  in.  in  height  .-^oon 
wear  out  on  account  of  the  abrasive  action  of  cinders.  The 
dtxk  screens  in  an  all  steel  car  are  objectionable  on  account 
of  the  pockets  formed  behind  the  screen  in  which  gases, 
moisture  and  cinders  collect.  These  destroy  the  paint  and  in 
a  short  time  serious  corrosion  takes  jilace,  which  cannot  be 
detected  before  a  car  is  sent  to  the  shops  for  general  repairs. 
A  steel  car  roof  must  l>e  frecjuently  j)ainted.  and  it  cannot  be 
neglected  without  serious  consequences,  as  can  a  canvas  roof, 
if  the  regular  period  I'ctween  shoppings  for  any  reason  is 
l)rolonged.  "  In  connection  with  tiie  canvas  roof  it  is  under- 
stood that  the  wood  roof  framing  is  tied  together  at  frequent 
internals  with  steel  carlines  which  should  extend  in  one  piece 
from  side  i)late  to  side  j)late,  to  which  they  should  be  firmly 
secured. 

The  inside  finish  in  an  all-steel  car  is  hard  to  restore  to  its 
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.*^cction  modulus  of  three  pressed  steel  posts  —  3   X  .98 2.94  in.* 

2  94 
Section  modiilus  per  nnniing  foot  — 0.5  in.* 

5..<'33 

Fig.   5 

original  ai)pearance,  in  case  it  must  be  touched  up  where  the 
paint  has  Ijeen  scratched,  worn  or  ])eeled  off.  Wood  cars 
iuiving  stained  and  ])olislR'd  wckkI  finish  can  easily  I)e  re- 
stored to  their  original  apiyearance  in  case  the  fini.sh  should 
be  damaged. 

The  features  of  passenger  car  construction  which,  I  be- 
lieve, best  meet  present  re(|uirements,  considering  first  cost, 
maintenance  and  the  safety  and  comfort  of  passengers,  may 
be  summed  up  as  follows: 

First. — A  steel  underframe  which  will  take  care  of  all 
loads,  strains  and  buffing  shocks  imposed  on  the  car,  with  an 
efficient  buffer,  draft  gear  and  some  device  which  will  lock 
the  trucks  to  the  body  of  the  car  in  case  of  accident  to  prevent 
tele.scoj)ing  or  a  turn-over  of  the  car. 
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Second. — A  substantial  end  frame  which  will  stand  a  very 
severe  buffing  shock  and  prevent  telescoping. 

Third. — A  coml)ination  steel  and  wood  side  framing  and 
\\()od  exterior  finish. 

J-ourth. — A  combination  wood  and  steel  roof  covered  with 
canvas. 

Fifth. — An  interior  wood  finish. 

\\'ith  this  construction  the  railroad  can  repair  its  own  cars 
in  the  old  wood-car  repair  shops,  without  going  to  the  ex- 
]>ense  of  installing  a  considerable  amount  of  modem  ma- 
chinery, which  would  be  necessary  with  all-steel  cars.  The 
traveling  pui)lic  will  be  provided  with  a  car  which  will  com- 
pare favorably  in  strength  with  an  all-steel  car.  The  inside 
finish  can  be  made  more  artistic,  easier  to  maintain  and 
>imj)ler  to  renew  when  required.  In  case  of  wreck  the  pas- 
sengers will  have  a  chance  to  cut  their  way  out  from  the 
debris,  which  is  impossible  in  an  all-steel  car. 

The  use  of  steam  from  the  locomotive  for  heating  passen- 
ger cars  and  lighting  l)y  electricity  practically  eliminate  the 
danger  of  fire.  The  all-steel  car  is  proljably  more  nearly  fire- 
proof, but  when  we  consider  that  upholstering  material,  var- 
nish and  other  details  are  inflammable,  this  car  is  compara- 
tively as  fire-proof  as  an  all-steel  car.  The  temperature  in 
this  car  will  not  be  subject  to  the  sudden  changes  met  with  in 
the  all-steel  car.  It  will  be  wanner  in  winter  and  cooler  in 
summer,  and  will  not  develop  tlie  sweating  which  is  so 
troublesome  in  all-steel  cars. 


STEEL  BOX  CARS  ON  THE  PENNSYL\  ANIA 

"Another  Step  Toward  Making  This  an  All-Steel  Rail- 
road," is  the  title  of  an  article  which  appeared  in  a  recent 
number  of  the  Pennsylvania  Railroad  bulletin,  "Informa- 
tion."    This  little  pul>lication  is  intended  for  the  use  of  both 


the  extent  to  which  the  manufacture  of  all-steel  lx)x  cars  is 
carried  on  by  the  Penn-sxlvania  and  also  the  statement  of 
policy  which  it  contains  as  to  the  use  of  steel  equipment  by 
that  system.    The  article  is  as  follows: 

Not  many  years  will  pass  before  the  wooden  box  car  will 
I>e  a  thing  of  the  past  on  this  railroad  system.  The  fact  is,  it 
will  not  be  long  before  ever)-  train  oj^erated  by  this  railroad 
will  be  all-steel  from  one  end  to  the  other.  One  }ear  ago  the 
Pennsylvania  Railroad  announced  that  it  had  added  to  its 
equipment  the  most  modern  type  of  freight  car  in  the  world — 
the  all-steel  box  car.  To-day  it  has  in  operation  more  than 
2,000  of  these  cars  which  have  replaced  wooden  ones.  Others 
are  lieing  turned  out  by  the  railroad  shops  at  Altoona,  Pa., 
at  the  rate  of  one  every  55  minutes.  At  the  end  of  1915  the 
companv  had  6,500  stt^l  box  cars,  representing  an  investment 
of  al>out  $9,000,000. 

The  first  steel  l>ox  car  cost  $1,500  to  build.  Exj)erience 
has  reduced  this  cost  materially;  it  is  now  about  SI, 300, 
which  is  still  considerably  above  the  cost  of  a  wooden  car, 
but  this  railroad  believes  tiiat  steel  box  cars  will,  to  a  large 
extent,  justify  their  higher  first  cost  l)y  their  added  durability, 
greater  strength  and  longer  life. 

Employees  to  the  numl)er  of  705  are  engaged  in  l)uilding 
these  steel  box  cars  in  the  Altoona,  Pa.,  shops. 

^^  HERE  THE  STEEL  BOX  C.\RS  ARE  BUILT 

The  building  in  which  the  steel  box  cars  are  constructed — 
the  company's  Altoona  steel  car  shoj:) — covers  the  space  of  a 
large  city  square  and  looks  as  though  it  had  l>^n  built  to  l^e 
the  mammoth  of  all  convention  halls.  The  visitor's  first  im- 
pression is  that  he  has  entered  a  l)oiler  factory.  This  is 
because  every  car  is  put  together  with  5,100  rivets,  and  every 
rivet  is  driven  home  with  a  rattle  of  blows  from  a  pneumatic 
riveting  tool — unf|uestiona1)ly  one  of  the  most  successful 
noise-making  devices  ever  invented. 

Someone  with  a  taste  for  figures  has  calculated  tliat  on  a 


1 

P 

■■ 

^ 

^H 

■ 

F 

PKK 
\Vl4I«K)() 

7 

0 

UNION  lUit 

numLVAJiA        ■ 

QtUL 
8WW 

"              y       1  ^ 

1 

^NWm-         TTITli 

Mak 

.....,./-; 

Xa 

KIIXTJS 

■ 

^wmm 
•mm 

'""T^' " 

^^^^^^^^^H 

1 

--—-•- 

4 

..L:::l'  t 

.r   ^,    ml 

(ft  ■'•    ■  -" 

( 

^S^-"-" 

— ' 

Part  of  a    Day's   Output  of  Steel   Cars  from   the   Pennsylvania   Steel   Car   Shop,   at   Altoona 

the  employees  and  the  public.     While  the  article  is  of  the  busy  day  the  riveting  tools  in  this  building  strike  1,000,000 
semi-])opular  type,  as  contrasted  with  the  strictly  technical  impacts  upon  resounding  steel,  or  25  to  30  per  second  through- 
article,  it  will  undoubtedly  prove  of  interest  to  many  of  our  out  the  working  hours, 
readers  because  of  the  information  which  it  presents  covering  A  steel  box  car  from  the  trucks  up — that  is,  the  under- 
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"•  Pig.- 3— rSecttGn.  Tiir-ough.  Unclerfr.-»nie   nt   the   Bolster/    . ': 

!it  aiiA  '  iMjfi/tHUul  VcctiMjr.lH-t^  llrior  ritu'  and   top  line  of 

window,-,   of  :ili  |K»>i<  ittjd   Uraivs  on  Va»  h   ••id*    of   th«-  car,' 
l(Vatv<l.lHi\vO«.-ttt*ndf «*>!>.  ^hall  not  Ik-  k-»-  ilian  ii..>ii  mulli- 
jdied  l>\  tiif  t!i-t:ah«v  ii>' tn-t  l»ftw»-i-n  tin-  ««-nt»r  of  end  panel-, 
ti  jiafid  length  lieijii:  .»»iiSidere«l  lis  llu-  «|i>liinie  U-tween  line- 
(>lrivi-tsi!>  a(lja<tMrt,  Vertical  |»(»sts.7'v''  ^ 

In  other  wordsv  ilii"a\:t'raij;«'  se<-ti*in  ninduli  on  eai  li  >ide  of 
the  car  f»tr  -ifre.iM»-i>;  luu-t  i.Mit  he  U---^  than  (>..i(»  per  riinnini,' 
foot.  Xow  eon-ider  otv  -e<  tion  of  the  side  of  a  -landard 
railwa}  tar,  iiow  Iteini^  lariiely  U><'<1.  the  -e«tion  heiim  from 
(enter  t<>  leirter-V^  •H^^''>t(T>  whi' h  ini1u<le-  lower  window- 
with  a  u'othir  ahove,  I  lu'  h-ni:th  of  >iuh  a  -ettion  i-.  on  an 
average.  .^  ft.  l'>  in.  or  5..''vvv<  ft.  llu-  nuniher  of  po-t-  in 
the  S.S.vv^-ft.  >eetion  is  f(»iir  for  woimI  « ar-.  two  narrow 
an<l  two  wide,  and  thrw  for  steel  ears.  Referrinu  to  I  iu'-. 
4  and  .^  the  comftarative  seetion  modulii-  for  -teel  i-  -ten  to 
he  o.^  and  f<<r  w<»o<l  '•  .^.>.  Ihr  wood  po-i-  ar*-  In  |>er  tent 
^^trontrer  than  th«-  -'<<l    po-i-       lli.ili    <  on-iriK  tion-.   howevi-r. 


iiliTt  llu-  I  nited  .^latt-  mail  -.rvid-  re.|uirement<.      Tlii-s  eom- 
pari.-.Mi  -how-  that  the  -Uenmli  of  the  -ide  of  a  wooden  car— 

vvhen  .on-i<l<rril  p.i  p.  ml:,  iilar  to  ii-  -ide.  which  i-  vital  In 
(  ase  ot  u  ret  k  i-  in  -onii-  in-ian<«-  -troiiu'ir  than  a  >teel  ear. 
I  wi-h.  howiver.  to  make  plain  lli.it  n(»  daim  .tf  .-uperiorit\ 
I-  m.tde  for  tile  -iil.  rr,oniiiL,vof  a  \V(M)den  tar,  considered  aV 
a  tarr\  int:  niemlu-r  or  trii— .  A  «oml.inatioii  of  w<»od  and  steel 
f<»r  .>ide-framiiii:  -eein-  to  me  to  !«.-  the  ino-t  j.raeti«-.il.      -    •  . 


kooF 


.\<»  oiu-  l.omliar  wiih  .  ar  <  <jn-iriiiiion  and  maintenahce  of 
<ar-  will  den\-  that  the  eanvas  roof,  properly  laid.  j:ives  re- 
m. ok.il.lv  liood  -ervi(e:  in  fa.  I.  it  will  outla-t  the  car^if  ijiven 
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Thfi  eotiivjilcot  seftion.  nj«dtilH«- f<ic  ji.'-l.c.-.ir-Jii'crii'.B  ihe  *tre-rij»ihr  ,  -Y-. 

'■     ■■   :V.  ■''■  ■■■  "''.'■   2^-\  ■■■'■:■'  ■  ■  --"-v      ^■-'•••':-''   '' 

;.  of  a-lj^— -Ihat'-of. ?teeT,  ..■....:_.."..>.,.'.•;.■;.■•.. 6.55  in.*  ". 

•-     ■  ,'.  .5.     -  --       -  -     ■'  ■-..'■•••    V"  '  -     -:      -    ■ 

'■    '    ."•-  ■'■' .  ■-".:'•'  '^'9-  •♦    ^  •  ."":.,■•' '•"'■^-  ;V-  '''.:  ■  "  ■  "■■   \;  :■':.' 

;  n-ii-Oh'ahle  care.      Ihe  -leel  nxif,  on  the  (ilher  hand.  ha>  not,- 
uj>  to  du-  prevent  tiitte.  ^irov^-fl  ;i  ^ucce?.*.     Stivl  r(M)fs  liavini;   . 
Vertital    cxpan-^^ion    joints    ahout    1    .     in.    in    height    >oon-; 
Wear  out  (in  acicnint  of  the  ahra.-ive  action  of  cinder-.     The" 
i\i^k  sereen-  in  an  all  .-teel  tar  ale  ohjet  tionalile  on  atiount;. 
•  it*  the   {KJckt'ts    foinncd    Lehind   the   st  reen    in    whixh    tra-es..-,; 
nioi>ture  and  <  m<!c'rs  idlltrt.     TlH<e  <le-troy  the  j»aiin  and  in 
a  -hort  time  -eriou^  corro-ion  take-  plan-,  which  cannot  l»e=. 
deteited  liefore  a  car  is  sent  to  the  shops  for  jieneral  ri'|»airs.   •. 
X  <tvc']  »ar  ro<if  mu-t  I»e  fre<|uenily  painted,  and  it  cannot  he  ' •  ■ 
tU'i^Iected  without  -eriou-  » on-e'iutiu  es,  as  can  a  caina-  roof,  . - 
it    ill'-   re'.:ular   jKriod    ''(-tween    -hoj>piii<i<   for  anv   reason    is  '  " 
prolomied.  'In  (oniiedion  with  the  <anva-i  roof  it  is  under-" 
-t<M)d  that  the  wood  roof  fraininij  is  tied  tojiether  at  fretiuent, 
interv.d-  with  -teel  (arliiie-  whi.ii  -hould  extend  in  one  ])iece.'  - 
Irom  -ide  |il.ite  tit  -idt-  jilate.  to  ,\hi(h  the\   >hould  he  firmly.;, 
scrured.  .,"■ 

I  he  in-ide  lini-li  in  an  all-teel  tar  i-  hard  to  re.-lore  to  its   ,- 


"■    ■ .  ■.'■  '  ■"•"■  ■*  '■-  ~^'r^r''  -■ -*»---»iv 
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■■■  '-:  '  :'.•■  ;;■/■     *;■  ■  Fig.  b      ■  .•.';•':-*..■  V>. •■-•■>-  .:'•.•-.'• :'.' 

oriuina!  a|ipearante,  in  ia-«-  il  mii-t  lu-  toui  lied  up  where  the  .'.-.■ 
p.ont    ha-    heeii    -<r.iulnd.    worn    or   peeled    off.      Wood   cans     ■ 
having  stained   ami   poli-hrd   w(io<l    fini-li  can   t-a-ily   l»e  re-  ;  / 
-tiired  to  llieir  oriuind  appearaii.e  in  <  a-e  the  I'lni-h  should  ' 
!«<■  damau'rd.  ';  - 

rile    i'eature-   of   |ia— eiejer  tar  i  on.-irut  tioii    wliiih.    I    he-  V/ 
lievi-.  I>e-i  meet   pn-eiit   rei|uirements.  considering  t'lrst  co>t,  .  T 
maintenaiKe  and  the  -aliiy  and  eomfort  of  ]ias.sen«;ers.  may  '"; 
I'e  -uninied  u[»  a-  follow,-:  '• 

/•ir.^t.      .\    -tei-l    underframe    whith    will    take   care   of   all  '  \ 
load-,  -trains  and  l.uffmu  slunks  imposed  on  the  car.  with  an     - 
eflu  ieiit   huffer.  draft   uear  and   -ome  device  which  will  loi'k    ' . 
the  trui  k-  to  the  l»od\-  of  the  car  in  t  a.-e  of  aei  ident  to  prevent   ; 
trlc-i  <)j)inL;  or  .i  turn-over  of  the  ear. 


\!-K,l.     l''l" 


•   RAItWJy^r^'^iSi^HAXlC.Vk    HNiaN  W-.R^ 


rt.? 


N«,7M/(/—  A  >ul.-t;mtial  tiwl  t'lMnic  \vhi(  h  will  -tuiul  a  very 
.  rr  l.utTiim  sJKH  k  and  |»ri'V(.-m  uK-ioiiiiiU. 
I  llinl.      A   lOniMlKltion    -tnl    im<l    wood   >i<l<.-    framing   fiiul 
,1  r\l<.ri<ir  fini-li.  r   ; 

/(»;//•//' .—;A  oiinlimution  AVfMtti  :iii<i  >icvL. fjttof  cflfverixl  with . 

:;ivas.  ■  ,  .•     ,  '   •   -' ':-    -   '    "■.  '' "' "  ' 

/•/''///. — All  inti-ritir  wood  t"mi-li.     v.. 

With  tlii-  t<>n~trinti(in  tin-  iMi'lroad  (an  R-jiair  it-  (nvn  c:irs ^ 

the  old  wood-iar  i\i)air  -li<i['-    without  uoinu  to  the  ■cx- 

ii>o  of    in^lalliuLr    a    ( on<idc'ral»U'   amount    of   modom   ma- 

■  itury.   whiih    would   Ir-   iu'<t>-ary   with   all-strt-l   <  ar>.      I  hv 

,i\ilin,L'  puldic  will  he  provided  with  a  ear  whidi  will  (oni- 

rr  lavorahh'   in  >trrn>4lh  with  an  a  11-. -lev!  ear.       The-  in-ide 

,ni~h    can    Ite   nia<lo   nion-    arti-tie.   ea>ier   to   jiiaintain    and 

injiler  lo  renew  when  re<|uired.     In  (  a-ie  ot"  w  re<  k    the  pa.-- 

M  iiiitTS-  will   have  a   ehanie   to  eut   their  wa\    out    frum  the 

leltris,  Avhk'h  i>  ini|io»ilile  in  an  all-teel  lar. 

Mie  u>e  of  steam  from  tlu-  hx  omotive  for  heatiuL;  passcil- 
I  r  (ar>  anf!  liLrhiinii  li\'  i'le<  trieitv  jirac  tiially  t-liminate  tlic 
;  iji'jer  (»1  t'lrc-.      I  he  all--teel  ear  i>  prohaldy  mon-  nearly  lire- 
roof,  but  when  we  consider  that  u|>hol-.terinii  material,  vur- 
:-h  and  oilier  detail.-  are  inllaninialile.  thi<  car  is Aompara- 
vely  as  Tire  proof  as  an  all--teel  <ar.       The  temperature  in. 
li-i  ear  will  tVot  he  -uKjet  t  to  the  >udden  eliaHL'e-  UKt  with  in 
ae  all->teel  lar.      It  will  l.e  wanner  in  winter  and  e<x)lcr  in 
nhimT.  .ami"  will    not    dexi-jop   tlu-.   .<w-eatin!i   uliioli   i?   so^ 
't»ul»lt><»int'  ifi  all-stcfl  tar-. 


^ii:i:i  iJoxcAKsoN  riii:i»i;N\s^  L\  AM.v 

"AnothtT  Step  ;T<)war<l   Making  This  an   Allr^Stecl  Rail- 

lad,"   is  the  title  of  an  article  which  appearovl  in  a  recetit 

i-mnher  of  tlio  IVnn-ylvam'a    Railroad   Imlletin.   'Tnforina- 

riiin,"      i'lii-  little  iiiiMii  iiliiiii  i-  inifndi-d  U)v  the  u-c  of  ImitIi 


the  extent  to  whi«h  the  niaiuifaeture  of  aH-^uvl  1k»-\  .taT>  i^ 
carried  on  l.y  the  l'enn-\  Ivaiiia  and  also  the  statenu-nt  of 
piilicy  wlucii  it  (ontaiti-  as  to  the  Uh'  of  sttX'I  e<|Ui|»i.iKnt  hv 
that  sysicin.     'Jlie  arti<  le  i>  a-  t"ollows:  -z 

Not  manv  vcars  will  i)a>s  hefore  the  avotkIcmi  Ix*x  ciir  will- 
lie  a  thinii  of  the  fiast  on  thi-  railroad  system.  The  fa<"t  ts,  jt 
will  not  he  hmii  liefort-  <'V<r\  irani  o])cratetl  l»y  tin*-  railr<>a<l 
will  he  all-.-tcel  from  tme  end  to  the  other.  One  year.aiio  the 
IVnnsylvania  Railroad  aniioun(e<l  that  it  had  a«lded  m  it> 
t'ejuipment  the  mt)st  nKHJern  ty|H'.<»f  frtiirht  car  in  the  worhl  — 
the  all->teel  ho\  car.  {"((-day  it  has  in  oiKTalion  more  than 
2.<»()(l(if  the<e  car.-  whi«  h  have  replaced  w<ii»di-n  one-.  <  ^llu•r^ 
are  I tein<;  turned  out  l.y  tin  railr«»atl  shops  at  Ah«tona.  I*a., 
at  the  rate  of  one  every  55  minutes.  .\t  the  end  of  1''15  the 
(oinpa»i\  had  (».5<M»  -itel  hox  (  ar-.  nprt-eiitini:  an  inye-inieni 
of  ahoul  ^'^()(t(l.(MlO.  ,;    ' 

The  first  stt  1 1  hox  ear  <(»-t  SI  ..^00  to  huikl.  I-'\|K'rience 
ha-  redtiii'd  this  co>t materially;  it  is  nmv  alnrnt  Sl.o<><>. 
whi(  h  i-  -till  tonsi<lirahl\  ahove  the  tost  <if  a  worxlen  car.. 
hut  tlii-  railr(ta<l  I  elieve-  that  -tvel  h<»\  ear-  will,  to  a  laitie 
extent,  iu>tify  their  hitrlur  first  cost  l»y  their  atlded  <lural)ility. 
trreati-r  >tii  nmh  and   loniHT  life.  ■    : 

l!mitlo\ee<  to  the  iiuml'er  of  7' '5  are  eiiuaiU'tj  in  hiiihling- 
ihi^-e  ,-lcel  h»t.\  car.-  iti  the  AltfMjna.  I'a,.  shop^.  .  . 

,.^  V    uin.RE  Tilt:  s*iJiLUi)\X:.\its",VRi^i»i;'«-T: •"':'.    - 

The  IniihliniT  in  width  the  steellox  ^ar-:  arc  ronsfrueted— >- 

^.tlie  Company's  Alt<»ona  ,-tet-l  car  .-hop—- i<tver-  the  ^jtacc  of  a 
large  eily  .s<juare  ai)d  look-  as  thouirh  il.  had  Ux'.n  iaiilt  to  U 
the  inammoth  of  all  c(jnventf(>n  haU-S  J  'i«^'  visiun"\s  tVr-t  im- 
j)re-.-ion  i:-  that  lie  ha-  eni«  te«l.  a  ImjiUt  faeiorx'.  .  'J  hi-  i^ 
l>vcau.="e  every  lar  i>  jHit  toilet  her  with  .^.lOO  rivet  >'.  and  i-wrN' 
rit0t  ii?  driven  home  with  a  rattle  of  Idow  sf  ron)  a  j)ni:mnati' 
rivetintr  'to<>l-r^ub<|Ue>tionahly  one  of  the  uio-t  .•hi*  4X*-?^ful: 
noise-inakinc  devi«.:e-  ever  invented.         ;      ;  .       •  ' 

SiiiniMrii    \',  ith   .T   T.i-te-   h  )r  h 'jt.i  r<  ^  !i.i-  cal'»  iil.itct!  tlcit  on   a 


Part    of    a    Day's    Outp'.it    of    Steel    Cars    from  the    Pennsylvania    Steel    Car    Shop,    at    Altoona 

the  employee-  and  the  jjuhlic.      While  tlu-  arti*li-   i-  of  the  hu-y  da\   the  rivetiiu:  tool-  in  thi-  huiUlinji  -tnke  l.<i(K(.O()0 

-t  nii-po|>ular  t\pe.   as  (ontrasted   with   the   -triitly   lechnital  iin|>aei- u|>on  rexiundiniz -teel.  or  25  to  .^(1  j»er -econd  throuyh- 

irtiile.  it   will  undouhtcdlv    prove  of  interc-t  to  many  of  our  out  the  workinir  hour.-. 

reader<  heeau-e  of  the  information  whidi  it  pn-ent-  (overin^  .\   -teel    Ixtx   tar   from   (he  tru«k-   up  -  that    i-.  the  un«ier- 
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frame,  body  and  roof — is  built  practically  altogether  of 
riveted  steel  j)lates.  These  {)lates  are  first  moved  by  overhead 
cranes  to  the  shearing  machines,  of  which  there  are  several  of 
different  sizes.  Suspended  in  chains,  so  that  they  may  be 
swung  and  turned  with  the  least  possible  expenditure  of 
human  effort,  the  plates  are  seized  b>'  gangs  of  men  who, 
combining  skill  with  brawn,  guide  them  between  the  blades  of 
the  shears,  where  they  are  cut  into  the  proper  shajxis.  The 
largest  of  the  shears  can  make  a  10-ft.  cut  in  a  (}uarter-inch 
steel  plate  about  as  easily  as  a  tailor  snips  three  inches  from 
a  piece  of  cloth. 

Next  the  rivet  holes  are  punched.  On  the  longest  pieces 
this  is  done  on  the  "multij)le  punch,"  a  wonderful  machine 
which  handles  four  pieces  of  work  at  once,  and  can  make  as 
many  as  160  holes  through  a  half-inch  steel  plate  on  ever}- 
movement. 

After  the  punching,  if  the  plates  are  not  intended  for  parts 
of  the  car  which  are  perfectly  flat — that  is,  if  the  edges  are 
to  be  turned  for  riveting,  or  if  they  are  to  be  l)ent  into  the 
"L"'  forms  u.sed  in  giving  rigidity  to  the  underframe — they 
next  go  to  the  forming  presses.  These  are  the  most  j)owerful 
machines  in  the  Altoona  shops.  The  largest  of  them  is 
capable  of  exerting  nearly  4,000,000  pounds  pressure.  It 
folds  steel  so  noiselessly  and  easily  that  it  is  difficult  to  realize 
the  enormous  power  that  is  applied. 

Fitting  the  center  sills  is  the  fir.st  job  in  erecting  a  car.  A 
gang  of  men,  armed  with  pneumatic  riveting  tools,  fasten  the 
sills  together  as  fast  as  red-hot  rivets  can  be  tossed  to  them 


small  erecting  trucks  and  lowered  on  a  .<et  of  regular  trucks, 
which  are  placed  on  a  standard  gage  track  leading  out  into 
the  yards. 

The  roof  is  next  added.  The  last  ojjeration  inside  the  shop 
is  riveting  on  the  side  ladders  and  hand-holds  and  applying 
the  hand-brake  equipment.  The  car  is  pushed  out  into  the 
}ard,  where  it  is  cleaned  with  benzine  to  remove  greai^e.  It 
is  then  ready  for  painting. 

A  steel  box  car  in  the  cour.>e  of  construction  occupies  eight 
positions  on  the  erecting  tracks  and  goes  through  twenty- 
seven  classified  operations,  each  of  which,  of  course,  embraces 
the  doing  of  a  multitude  of  things.  The  5.100  rivets  which 
are  Ijeaten  into  place  with  the  pneumatic  tools  hold  together 
129  pressed  .steel  parts  in  each  car.  The  car.  with  its  trucks 
and  ecjuipment  complete,  weighs  50,000  pounds,  and  has  a 
carrying  cajjacity  of  double  that. 

In  building  steel  box  cars  this  company  is  following  its 
policy  of  making  steel  the  standard  form  of  construction  for 
all  its  cars.  The  Pennsylvania  Railroad  was  the  first  to 
adopt  steel  passenger  cars,  and  now  owns  more  than  an\-  other 
railroad  in  the  world. 


SERVICE    OF    NORFOLK    & 
90-TON    CARS 


WESTERN 


The  Norfolk  &  Western  has  had  in  use  for  over  two 
years  750  of  the  90-ton  capacity  gondola  cars  which  were 
descri])ed  in  the  American  Engiiwtr  for  January.  191.i.  page 
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from  the  forges.     Next  in  order,  after  the  joining  of  the  center  .>5,  and   1,000  more  are  now  on  order.     The  accompanying 

sills,  is  the  fitting  and  riveting  of  the  diaphragms  and  braces,  table  gives  ■^ome  interesting  figures  for  these  cars   in  com- 

the  application  of  air-brake  e(|uii)ment    and    coui)lers.    and  parison  with  57' {--ton  cars  also  used  on  thi>  road   in  coal 

riveting  the  sides  and  ends.      The  car  is  then  lifted  from  the  service: 


Painting    Pennsylvania    All-Steel    Box    Cars 


Undkrfkkd  Stokkks  and  Combustion. — An  underfeed 
•stoker  is  al)le  to  smokelessly  burn  even  high-volatile  coals, 
because  when  the  volatile  is  distilled,  it  must  pass  through 
tlic  hottest  part  of  the  fuel  bed  before  getting  out  into  the 
furnace.  Besides  a  sufficiently  high  temperature,  tlie  only 
other  chief  requirement  for  the  proper  burning  of  the  volatile 
is  time,  just  as  it  takes  time  for  a  cake  of  ice  to  melt  at 
summer  heat. — Po-ner. 

French  Fuel  Hinder. — A  fuel  binder  recently  patented 
by  a  French  maker,  which  is  fusible  to  a  vitreous  mass  at 
200  deg.  C,  consists  of  15  parts  of  glassmakers  .>iand,  1<S 
parts  of  Portland  cement,  and  10  parts  of  carbonate  of  soda 
or  other  flux  for  silica,  such  as  sea  salt  or  sul})liate  of  .<oda. 
Dry  fuel  dust,  such  as  coal  in  grains  up  to  5  mm.  in  size, 
is  mixed  with  from  4  to  6  per  cent  of  the  mixed  binding 
ingredients,  the  product,  with  the  addition  of  8  per  cent  of 
water,  being  compounded  in  a  mixer  to  which  steam  under 
iS  kilos,  pressure,  at  170  deg.  C.,  is  admitted,  the  ma^< 
subsequently  being  pressed  into  briquettes.  Heat  may  Ije 
applied  to  the  material  is.suing  from  the  press  to  increa.«;e 
the  cohesion. — Engineer. 
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BRAKE  BEAM  STRAIGHTENING  PRESS 

BY    E.    F.    LICKEY 

One  of  tlie  difficult  and  laborious  jobs  in  a  car  repair  shop 
is  the  repairing  of  the  various  types  of  brake  beams  which 
come  in  for  straightening  and  the  renewal  of  parts.  The 
most  difficult  tasks  are  the  stripping  of  the  beam,  which  is 
done  largely  by  manual  lal>or,  and  the  straightening  of  the 
beam  after  being  stripped.  The  beam  is  usually  straight- 
ened on  a  face  plate  with  a  sledge  hammer  and  flatter  after 
it  has  l)een  l)rought  to  a  red  heat  in  an  oil  furnace.  This 
operation  is  made  difficult  by  the  thin  flanges  and  webs  of 
the  various  member?  and  because  of  the  variety  of  twists  and 
kinks  encountered. 

The  best  plan  for  performing  this  work  is  to  concentrate 
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Sections   of   Some   of  the    Dies    Used 

it  for  an  entire  road  at  one  shop  where  tools  and  facilities 
can  l>e  maintained  for  doing  the  work  to  the  l>est  advantage, 
hrake  beam  work  for  the  New  York  Central  west  of  Buffalo 
is  taken  care  of  at  the  Air  Line  Junction  car  shops  (Toledo, 
Ohio),  the  brake  beams  l)eing  shij)ped  in  to  this  point,  re- 
paired and  returned  to  the  other  car  rei)air  points.  In  order 
to  get  away  from  the  laborious  hand  method  it  was  thought 
desirable  to  provide  some  kind  of  a  press  for  straightening 
the  beams,  the  development  of  which  was  assigned  to  the 
writer.  The  problem  of  designing  a  press  which  would  do 
the  work  desired  was  rather  difficult  on  account  of  the  great 
variety  of  sections  to  Ix:  handled,  but  a  pneumatic  press  hav- 
ing two  cylinders  mounted  as  shown  in  the  drawing,  was 
finally  decided  upon. 

In  order  to  keep  the  cost  as  low  as  possiI)le  the  machine 


was  made  up  mostly  of  material  or  patterns  for  parts  already 
at  hand.  Patterns  were  already  available  for  the  large  face 
plate  forming  the  base  and  for  the  cylinders  and  cylinder 
heads  so  that  the  only  ones  which  were  required  new  were 
those  for  the  dies  and  columns.  The  cylinders  used  were 
10-in.  waterscoop  operating  cylinders.  The  press  was  piped 
up  as  shown  in  order  to  get  a  uniform  flow  of  air  to  the  two 


,  « 3Si"- — ^ 

Press  for  Straightening  Brake  Beams 

cylinders  and  to  prevent  as  far  as  ix)ssil>le  any  binding  due 
to  one  piston  coming  down  ahead  of  the  other. 

In  handling  the  beams  it  is  usually  customary-  to  group 
the  various  tyjjes  of  beams  together.  They  are  then  stripj)ed 
and  the  dies  for  the  particular  kind  to  be  handled  applied 
to  the  straightening  machine.  The  beams  are  heated  in  an 
oil  furnace  large  enough  to  take  the  entire  Ijeam  and  when 
brought  to  a  red  heat  the\  are  withdrawn  by  suitable  tongs 
or  hooks  and  taken  to  the  straightening  press.  Small  kinks 
in  the  flanges  of  I-l>eams  are  Xix^X  hammered  out   and  the 
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Dies  for   Brake   Beam   Straightening   Press 

beam  is  then  inserted  in  the  dies.  Sometimes  more  than  one 
operation  is  necessary  to  straighten  a  l)adl\-  twisted  l)eam, 
but  a  much  better  job  is  done  than  with  the  old  method  of 
straightening  with  sledge  and  flatter.  It  is  unnecessarj-  to 
change  dies  for  each  t)'pe  of  beam  as  it  is  ix)ssible  to  use 
the  I-beam  dies  for  a  numl)er  of  bull>  beams.  This  is  an 
advantage  as  the  dies  are  heavy  and  difficult  to  handle. 
The  use  of  a   12-in.  or   14-in.  cylinder  in  place  of  the 
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fr'ahir.   friKlv    ainl    nmi"      i-     laiilt     |HM(lirall\     altom-tlur    of      ~mall  irtHtini;  tru*  k>  ami  luuorrd  on  a  -«.-t  of  rciiular  irui'ks. 
rivticil  :»ti.rl  i>latf>.      I  lu>f  plati-  ari-  \\r>\  niovi-il  l.y  ovc-rluad      \\lii»li  art-  phufd  on  a  >lan(lar(l  ii.iui-  iratk.  Icatliiit;  out  imi; 
•Cram>  Ui  the  >lu'arinii  iua(liiiu>.  of  uliiih  ilurr  ari-  -cvcral  of      tlu-  yards.  .     .  ••  ■  " 

ciifu-rrnt    >!/«.•>.      Su-pciidid    in  cluiiii-.   >o  ilial   thf\    may   he  1  lu-  roof  is  m-xt  aildcd.      Tlu-  \a-i  o|.trati<»n  in-idc-  tlu-  -liop 

-vvuni,'  and  tunud  with  tlu'  k'a>t  i)o--il.li'  «,'.\|Knditurf  of  !•«  rixctinii  on  llic  .-idc  laddiT-  and  hand-hold-  and  aiii>l\iii!j 
lunnan  rffori.  tlu-  |)laU-->  art-  >«.-i/fd  i.\  •:ani,'>  of  nun  who.  llu-  hand-l>rak(.-  «.'<|uijinu  lit.  llii'  »ar  i-  |>u>lu'd  out  into  tlu 
roniliinini: -"kill  with  hrawn.  uuido  tlu'Hi  iKlurrn  tlu- iiladi'S  of  yard.  wIrti-  it  is  (K-am-d  with  lun/iiu-  to  rtniow  i:rra-c.  I' 
till-  >hear-.  wIkto  tlu-y  arc  « ut  into  tlu'  |iroi><T  .-ha|'t-.       llu-      !•-  thin  ready  f(jr  ]»aintini:.  ..•.■-:■'•.•    ■  '   •• 

i;;r>_'f^t  of  the  -hears  ran  make  a  lO-ft.  rut  in  a  i|Uartrr-iiK  h  .\  -tee!  l»o\  car  in  the  tour-<-  uf  .  (iii-trucii<in  ih  «  u|'ie>  ciirht 

.-le<"l  plate  al.out  a^  »'a<il>  a-  a  tailor  snip."-  three  i^Khc^  from      po-itiou.-   on   the  erettini:  tra<  k-   and   not-   through   twenty 

-even  elassit'u'fl  oiK'ratioti-.  c  ;u  h  of  \\hi<h.  of  » our>e.  «.-mltraei> 

tlu-  doinu'  of  a  multitude  of  thiiiL:-.       I  he  5. I'M)  rivets  which 

r      are  I.eaten  iiUo  plaee  with  the  pneuinati<    tool-  hold  tou'illur 

\2'>  pre->e(l  >ieel  part-  in  each  ear.      liie  ear.  with  it>  truck- 


',     j^  piece  of  eloth 
■  ;•   ■  Se'^"t  the   rivet   hole-  are  punijied.      (  )u   the  lon^e-t    p:ei » 
tilt-   i-  doiunn  the  "multiple  ihiikIi.  "  .i   wonderful  maeliin 
wiiii  h  handle>  four  j>iete-  <if  work  at  oiue.  and  eaii  make  a 


man\    a-   l'>i»  hole*  thriiu!,'h  a  half-ineh  -^teel  plate  on  <  v«t\       and   eijuipmeiit   lomplete.   weitih-   .^tt.'idd  p()und>.  and  has  a 


larryiniz  eapai  ity  of  dnuiile  that. 

In  liuiMiii;,'  >teel  lio\  i  ar-  ilii-  lonipahv  i-  following  itri  ' 
polii  y  of  makiiii:  -tiel  the  -tandard  form  of  (on-tru<tion  for.; 
all    it-  ear-.      Tlie     l*enn-\  Ivania     Railroad     wa-   the   t"ir-t   to"; 


movemetu.  .  •    ..     .    ; 

After  the  punehini:.  if  the  plates  are  not  inteiKJed  for  part- 
.   -of  llie  tar  whieh  are  perfedly   llat     that   i.-.  if  the  edm>  art 
-•    jo  he  turned   for  rivetin-i.  or  if  the\    are  to  Ik-  l>ent   into  tlu 
.;:■.••  *'U"'   form-  u.>-ed   in  uivinL;  riuidit)    to  tin    uiuUrfraiut      the\       .idopt  -ti-il  pa--iimir  <  ar-.  and  iiowown-  more  than  am  <»tlier 
iu-\t  uo  to  the  forminu  pri-->e-.      I  lie-i-  are  the  mo-t  |io\\rrful      railroad  in  llu-  world.  .,     ,.      ..■...•..:_..;"..;./ 

ma<  liine-    in   tlu-   .-Vliooiia   >hop>.       llu-    larue^t    of    tlum     i-  

>ajial»le  of  exertinu  luarly  4. (•()().(>()()  pound-  [>ri---ure.  Ii 
fold>  >teel  -o  noisek-.-sl\  and  easil\  that  it  i-  diflh  ult  to  re.ili/e 
the  enormou-  power  that  i>  applietl. 

I  ittini:  the  i  eiiti-r  -ill-  i-  the  I'lr-t  ioi.  iji  i-reitin^  a  »ar.     .\ 


SliKMCli    Ol     NORIOI  K     iV     WhSIHRN 
*X)-T()N    CAKS 


llu-  No'-foik  &  W'Stern  lia-  had  in  u>c  for  «»vvr  two.  • 
iianu' of  nun,  arnu-d  with  piu-umatic  rivetintr  tool-,  fa.-ten  the  \iar-  T.^'i  of  the  'M)-ton  eapai  il\  irondola  «ar-  whitli  wi-re^ '. 
sill-  tou'ether  us  Uift  iis  red-hot   rivi-i-  laii  l-e  i«)--i(l  to  them      de-crii.ed  in  the  .\iurrii>ir.  l-.w^iimr  for  Januarv .   l**!.".  pa.ire-v- 
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.'7  i-ti*!!    all    htet-l    h<»micr.  i  . 
:■:[      :._  \\n>-    \Xy.  ■■■  ■    AJJnH*        fJ?.-JMi      /.t.TMti 

.T«!>-  4-«Iit-tl  triK'k-.     '  ', 

5" ' -.^-loM   all   ^tfvl   i{<>ii<J»'I.'i. 

■   '  :T»<i  4>\vhi-.cl  friirk^. 

■iit"ii  all   ^IV*-!  ):<-iwl<4a.       i. 
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from  the  form-,  .\t-\t  in  order,  afur  ilu-  joininu  of  the  leiiier 
sill-,  i-  llu-  httiiiL:  and  rivelim:  of  tlu-  diaphraiim-  and  hraee-. 
the  appliialioii  of  air-hrakt-  ei(uipmeiil  .iiid  ioU|>ler-.  and 
rfvetinji  the  ?i«U>  and  end-.      llu-  lar  i-  iluii  lifted  from  tin- 


.v^.  and  I. 'Mil.  more  ate  now  on  ordtr.  I  he  ..t .  ompain  ini; 
lal'le  i:ive-  -oiiu-  iiiten-tinu  hu'iire-  for  llii-t  >  ar-  in  tom- 
[larison  with  .^7  -ton  lar-  al-o  u-i  d  on  thi-  road  iti  eoa} 
-erviee:  ,.  .  : 


■  f^  ■ 
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Painting    Pennsylvnni.i    All-Steel    Box    Cars 


I   Mil  \'i  I  I  i»    Simkiiv-    \\|i    (  "i  >\i  I'.i -^  I  ii  i\.  -An    uiiderfet-d 

-loke'    i-    alile   to   -mokele--ly    l.urii    e\en    hiuh-^  olalili'   eoals. 

I.eeau-e   wlii-n    the   volaiiir    i-   di>tilli-([.    it    must    pa--   ihroUlliv 

llie    holte-t    part    of   the    fuil    l-erl    Ik  fore    uettiui.'    out    into   the 

tuinaie.       I'n-ide-    a    -uftuiently   hiiili    temperalun  .    llu-   oiil\  ■ 

oihrr  ehiei  pt-' |U irrmi-iit  for  the  propi  r  l-urniiii;  of  tlu   volatile 

is   time,   ju-t    a-    it    lake-   time    for  a   <ake  ofht'   to   melt  Ut 

-iimnier   heat.      /'o:. •.•/•.  .•:.■/■-  ./.";■' 

.'...-.'■'•      .-■.-.'  ■•    .*  .'•■. 

i'kl  .N(  II    l"i  I  I     lilMHk.      .\    fui-l  hinder  re<eully   pateliti-d 
li\    a    I-"reneli   maki-r.   which   i-   fu-ihlt-  to  a   vitreou-  ma--  at 
Ji'fi   dri:.    {'..   roii-i-t-   of    \^    pari-   of  i:la--makt  r'-   -and.    IS- 
part-  of  Portland  1  eiiu-;it    .-inil   1"  part-  of  larhonate  <tf  -oda 
or  otiu-r  llux   for  -iliea.  -u<  h  a-  -i  a   -alt  or  -ulphate  of  -oda. 
hiy   fuel  du-t.  '-^uc  h  a-  eoal  in  irraiii-  uji  to  .^   mm.   in  -i/.e.- 
I-   mixed    with    from    J    lo  (>   per  (iiit   of  tin-   mixed   hindinii 
iin/redii-iit-.   the  proclue;.  with  the  addition  of  .s   per  » t  ut   of 
Water.   Itein.il  ecimpounded    in   a   mixer  to  whiih   -team   under- 
>    kilo-,    pre— Ure.    at     1  70    deir.    <  ..    i-    adinittid.    the    ma--' 
-ul-e(|Ueiit]y    I  eiim    pre— cd    into    l.riijUelte-.       He.il    ma\     l»e'\ 
apfdied   to  tlu-   material    i--uini,'    from   the   pre—   to   in(rea>e. 
the  cohesion. — I'.tiqiijnr.  ■      '-;  .  -■' 


IJKAKK  BEAM  STRAK^d TKMNG  PKHSS 

HV    i:.    I-.    I.ICKI.^ 


u;.>  ni;i<k-  u|i  iiio.-tly  ui  material  i>r  pattern-  lor  purij'  alrt'a»l\ 
at  hand.     1 'attorns  were  already  availahU-  f<»r  tlie  lariie  face 
l)lati'  forniini,'  tlio  l»aso  and   for  the  cvlinders  and  cvlinder 
(hio  of  iIr- diftuiilt  and  la!.oriou>  jol»  in  a  car  n-j)air  shop      i,^.„i^  ^,,  tluit  the  onlv  <.ne>  wlii.h  were  require.!  m  w  were 
tlie  repairini:  of  tlu>  various  tyjies  of  l.rake  Loams  whicli      ,i„,^^.  ,-,,^  ,i,^.  ,jj^.^  .^„;|  ...hm^,,^       1 1„.  cylinder>  u>e(l   were 

l<i-in.  uater^eoop  operatiniz  «\lin«Kr>.      I  lio  press  was  piyvitl 


i.nH    in    for  •^traiuhti  ninu'   and    the   renewal   of   part>.        1  he 
.1-1  (liffuuh  task>  are  the  sirippinir  of  the  heam.   which   i> 
■  inr  iar'ieh    hv  manual   lal  or.  and  ilu'  ■^iraiiihtenini;  ot   tin 
I. mi  after   heiim   -tripjted.      I'he   l»eam    i-   u>ually    -trainht 

uied  on  a  face  plato  witli  a  >ledi:e  liamnur  and  Hatter  after 
I  lia>  Ween  hrouiiht  to  a  red  heat   in  an  oil   furnaeo.        1  hi- 

ojieration   i-  made  difiM  ult   Ia    the  thin    ihmm-  and   wohs  ol 
-the  v;Lriou>  miinlitr-  ami  lieeau>e  of  the  variety  of  twist>  and 

kink>   eniountered,  .    ?^ :        .  v     :-.;■-:■■,,. 

ilie  lif>t   plan    for  pcrt'ormint:  tlii-   unrk   i-  to  « oneiiuratc 
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■..'•■'■,■,■-."      Sections    of    Some    of   the    Dies    Used 

II  lor  .111  oiilire  road  ai  uik  -hop  wlun-  lool-  and  faiilitie- 
'  an  III'  maintainc-<l  for  doiim  du-  work  to  the  l>*-t  advantaiie. 
Ilrake  Wearn  work  for  the  New  \'ork  ((iilral  we-t  of  liuffalo 
>  taki-n  eare  of  at  thf  Air  Line  luiulion  «  ar  -ho|)>  (  I  oledo. 
'  Mdo).  till-  l»r  ike  l»cam-  JKinL;  >hip|K(l  in  to  ihi~  point,  n- 
pairrd  and  returnrd  to  lli-  other  lar  lepa  r  |ioiiit-.  In  ord<  r 
to  ;,'i't  away  from  the  laborious  hand  melho<l  it  wa-  thou<_'lii 
doiraltle  to  |)rovide  >ome  kind  ol  a  |ire->  for  >traiizht*  nimr 
'du-  lieam>.  the  developmriit  of  whieh  wa--  a-siimed  to  the 
'■\riitr.  I  he  prolilein  of  de>i<:iiinti  a  pre--  \\lii(li  would  do 
'he  Work  de-ired  wa-  rather  diflH  ult  4111  aeiount  of  the  'jreat 
variety  of  -eition-  to  In   handled.  I.ut  a  |Jiuumatie  pr.—  hav 


up  as  slviwn  in  order  to  lh  t  a  unif<irm  t1ow  of  air  to  the  two 
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.;.      i     ■•.-•■       Press  for  Straightening   Br.ike   Beams 

eylindi-r-  aii<l  to  prev.nt  a-  far  a*  jK»»il.K-  atlV  Wimiincduc 
to  one  pi-ton  eominix  down  ahead  of  tlu   othel".    ~  ■  ' 

In  haiidliim  the  luams  it  i>  u>ually  customary  \u  jzroup 
the  variou-  typo>  of  heams  tou'ethir.  Ihey  are  then  >trij»po(l 
and  the  dies  for  the  particular  kind  to  l.r  handled  ap[»li«-d 
to  the  -traiirhteninL.'.  madniu-.  1  lu-  l'eam>  are  heattnl  in  an 
oil  furnaci'  larLie  iiiouLih  to  takr  tlu-  rntirt  l»iam  and  wlun 
hrouuht  to  a  rid  hiat  »he\  are  withdrawn  l»y  -uitalile  tonus, 
or  hock-  and  taken  to  tlu  -traiuhlenini:  |)re>-.  Small  kink-^ 
in   ihv   llanuo-  of    I-heant-   .ire   hr-t    hammered   out   .md   the 
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Dies    for    Brake    Beam    Straightening    Press 


Inam  i>  th'.n  in-ertrd  in  the  dii-.  .S.nutinu-.-  nuirr  than  oiu- 
operation  i-  neixs-ary  to  straiiiluen  a  liadly  lAvi-trd  i.iam, 
I. lit  a  much  'tetter  job  i-  done  than  with  the  <il«l  mitluwl  of 
-traiLihtenini:  with  -ledire  and  llatter.  It  i-  umu\e»ar\  to 
change  die>  for  each  ty|>e  ol  inam  a-  it  i-  po>-iliK-  to  ust: 
inn   two  cxliiuler-    mounted    a-   -howii    in    th'e  drawimr.    wa-      the   I-I»eam  dies   for  a   numher  of  l.ulh   lHam>.       Ilii-   i-   an 

advaiilajio  a-  the  die-^  are  hcaw   and  dilYuult  to  haiidli-. 

riu-   use  <tf  a    12-in.    or    Win.   eyiinder   in    |>la«e  of   the 


liiiall)    decided   upon. 

In  onler  to  keep  the  to-t  a-  low   a-  po--it>K-  die  nun  him- 
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K^in.  cylinder  shown  would  probably  be  of  consideral)le 
advanlauc  'Ihe  additional  pres.sure  secured  would  be  de- 
sirable when  more  than  one  oj)eration  is  required  as  the 
l>eam  often  cools  sliyhtly  Ijetween  operations.  The  machine 
is  operated  on  tSO  11).  to  I'K)  lb.  air  pressure. 

Details  of  some  of  the  dies  which  are  being  used  are 
shown  and  it  will  be  noted  in  some  cases  that  the\'  are  made 
to  take  two  different  styles  of  beams,  thus  reducing  the  num- 
ber of  dies  re(}uired.  The  press  has  been  in  operation  for 
several  months  and  has  proveil  very  satisfactory. 


PATCHING  BOILERS 

Since  the  inauguration  of  the  Federal  boiler  law,  loco- 
motive boilers  are  being  j^atched.  when  this  becomes  neces- 
sar)',  in  a  variety  of  ways,  some  of  which  are  good,  while 
others  reflect  but  little  credit  on  tho.se  who  do  the  work. 
One  or  two  roads  are  carrying  out  this  work  entirely 
through  the  drawing  office,  a  sketch  being  furnished  the 
mechanical  engineer  l-jy  the  shop  officers.  The  drawing 
oftice    then    determines    the    best    method    of    patching    and 
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Fig.    1 — A    Bad    Example  of   Boiler   Patching 

issues  a  blue])rint.     One  large  road  in  particular  is  having 
conspicuous  success  with  this  practice. 

Returning  to  the  discussion  of  })atches  in  general,  Fig.  1 
represents  a  patch  applied  by  shop  forces  without  first  re- 
ceiving proper  instructions  from  the  drawing  office.  It 
will  be  noted  that  the  patch  is  applied  Mith  patch  bolts  in- 
stead of  rivets,  and  that  the  patch  material  is  only  Y^  in. 
thick  instead  of  the  thickness  of  the  shell  sheet.  The  effi- 
ciency of  the  single  riveted  .seam  in  this  patch  is  very  low 


I  16  D/am. 
Fig.  2 — Another  Unsatisfactory   Patch 


and  the  factor  of  safety  of  the  boiler  has  been  materially 
reduced.  The  efficiency  of  the  longitudinal  seams  in  the 
shell  of  this  boiler  is  84  j)er  cent.  It  is  needless  to  say 
tliat  such  patches  are  very  unsatisfactor}-. 

Fig.  2  shows  a  patch  applied  in  accordance  with  general 
instructions  from  the  drawing  office.  These  general  in- 
structions cover  all  patches  and  the  patches  are  applied  by 
the  shop  before  the  drawing  office  is  advised  of  the  defect. 


In  this  ca.se  it  would  appear  that  the  drawing  office  did  not 
calculate  the  efficiency  of  the  patch  before  the  general  in- 
structions were  issued.  This  patch  is  unsatisfactory  and 
it  will  be  necessary  that  it  be  removed  or  the  boiler  pres- 
sure reduced.  The  efficiency  along  the  outer  row  of  rivets 
can  be  found  by  calculating  the  seam  as  a  diagonal  seam. 
Many  railway  men  would  probal)ly  criticize  this  patch 
l)ecause  of  its  unusual  size  and  the  large  number  of  rivets 
u.<ed.  It  is,  of  course,  possible  to  apply  a  smaller  patch 
witii  fewer  rivets  at  less  expense,  which  would  be  mate- 
rially stronger. 

Fij;.  ,1  illustnites  a  patih  which  was  applied  after  proper 
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Fig.  3 — A   Patch   Which    Maintains  the  Factor  of  Safety 

instructions  were  issued  to  the  shop  by  the  drawing  office. 
In  general  these  instructions  are  that  in  apjilying  a  patch 
the  seam  used  should  be  as  nearly  as  possible  a  duplicate 
of  the  longitudinal  seam  in  the  shell  of  the  boiler.  The 
j)itch  of  rivets  in  the  outer  row  of  the  seam  is  the  same  as 
the  pitch  of  rivets  in  the  outer  row  of  the  longitudinal  seam. 
Comparing  the  patch  shown  in  Fig.  3  with  that  in  Fig.  2, 
it  will  be  noted  that  it  requires  less  material  and  fewer 
rivets  and,  of  course,  less  time  and  money  to  api)ly  the 
patch  shown  in  Fig.  3.  It  will  also  be  noted  that  although 
the  patch  in  Fig.  3  is  smaller  than  that  in  Fig.  2,  the  crack 
shown  in  Fig.  3   is  ncarlv  twice  as  long  as  the  one  shown 


I  Front 
r-Flue 
I      Sheef- 


•^  Boiler 


3'Pilchs       %"myefs 


.__3/I 


o'o  o  o 


°o      -,— .  o° 

a'Crack 


I 


y 28". 


-  "  "  Pafch  Applied  fo  Lefl  Side  of  Fi'rsf  Course 
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Fig.  4 — This  Patch  Reduced  the  Factor  of  Safety  to  Less  than  Three 


in  Fig.   2.     'i'he  factor  of  safety  of  the  boiler  was  not  re- 
duced by  applying  the  j)at(h  shown  in  Fig.  3. 

The  ])atcli  shown  in  Fig.  4  was  applied  to  repair  an  8  in. 
crack.  It  .-should  l^e  noted  tliat  a  double-riveted  lap  joint  is 
used  for  this  patch,  the  eftlcitncy  of  the  seam  being  70.8 
per  cent.  The  longitudinal  seam  on  this  course  is  a  dia- 
mond seam  with  a  calculated  efficiency  of  about  96  per  cent. 
The  ])atch  reduced  the  factor  of  safety  of  the  boiler  from 
over  four  to  less  than  three. 


Protection  of  Blowoff  Pipes. — The  blow  off  of  a 
stationary  boiler  should  be  opened  frequently  enough  to 
keep  the  pipe  clear,  and  a  bottom  blowoff  pipe  that  would 
be  exposed  to  direct  furnace  heat  should  be  protected  by 
firebrick,  a  substantial  cast-iron  removable  sleeve  or  a  cov- 
ering of  non-conducting  material. — Power. 


Many  railroads  have  made  special  efforts  in  recent  years 
to  attract  \oung  men  to  enter  tlie  shops  and  train  them  to 
become  intelligent,  efficient  mechanics.  What  does  the  ap- 
I)rentice  think  of  these  metliods  and  the  treatment  accorded 
iiim.  and  how  in  his  opinion  can  they  be  improved  with  a 
view  to  securing  better  results?  To  obtain  an  expression 
from  the  apprentice?  a  competition  was  announced  in  our 
issues  of  January  and  February. 

.\s  noted  in  tlic  editorial  columns,  the  first  prize  was 
awarded  to  J.  C.  Bowman,  an  apprentice  at  the  Avis 
-hops  of  the  New  York  Central,  and  the  second  j^rize  to 
v..  i\  Oawford,  a  machinist  a|)prentice  at  the  Drifton,  Pa., 
sho])S  of  the  Lehigh  \'alley  ("oal  Company.  Twenty-seven 
(ontriljuticns  were  received  from  apprentices  of.  the  Lehigh 
\'alley  Coal  Company  and  ten  from  apj^rentices  on  different 
railroads.  The  railroad  contributors  were  ^L  R.  Brockman. 
ip])rcntice  at  the  Spencer  (X.  C.)  shoi)s  of  the  Southern 
Railway;  \\'illiam  Heise,  third  year  machinist  apprentice, 
Erie  Railroad,  jersey  City,  N.  J.;  William  Johnston,  fifth 
vear  locomotive  apprentice,  Canadian  Pacific,  Montreal, 
')ue. ;  A.  T.  Kuehner,  assistant  road  foreman  of  engines 
Baltimore  &  Ohio,  Newark,  Ohio  (apprenticeship  completed 
February  15,  1915);  William  L.  Lentz,  machinist  appren- 
tice, New  York  Central.  Avis,  Pa.;  Arthur  J.  Merriman. 
l)oilermaker  apprentice,  Atchison,  Topeka  &  Santa  Fe,  Rich- 
mond, Cal. ;  Nielsen  Pollard,  fourth  year  apprentice,  Atchi- 
son, Topeka  &  Santa  Fe,  Albuquerque,  N.  Mex. ;  Carl  J. 
I*r}or,  fourth  year  apprentice,  Atchison,  Topeka  &  Santa  Fe, 
Clovis,  N.  Mex.;  T.  S.  Tulien,  special  apprentice,  Atchison, 
Topeka  &  Santa  Fe,  Topeka,  Kan. 

The  Lehigh  Yalley  Coal  Company  apprentices  at  Drifton. 
I*a..  who  participated  were  James  Bowen,  Howard  F, 
lirauch,  Yictor  E.  Brauch,  Albert  W.  Breyfogel,  Thomas  D. 
liroLst,  Frank  Chicalace,  Charles  M.  Crawford,  Harry  E. 
Davis,  Tony  De  Grosse,  Charles  A.  Giula,  Stanley  Hontz, 
Irank  M.  Jenkins,  James  Kennedy,  Elmer  Klein,  Emanuel 
Korn.  Clayton  Kresge,  Harrie  E.  McClellan,  Bernard  Mur- 
rin,  Louis  J.  Polanerzky,  Clifford  L.  Sachs,  Emery  Shanno. 
Charles  Sweeney,  Jr.,  Henry  Thomas,  Paul  Tucker,  Percy 
Turnback  and  \\'ilbert  P.  Wehner. 

The  two  prize  articles,  with  others,  appear  in  this  issue. 
A  large  number  of  the  other  contributions  are  well  worth 
publishing,  either  in  whole  or  in  part,  and  will  ai)pear  in 
future  issues. 

FIRST  PRIZE  ARTICLE 

BY  J.  C.  BOWMAN 
Apprentice,  New   York  Central,  Avis  Shops,  Jersey  Shore,  Pa. 

The  larger  railroads  have  organized  apprentice  s\stems 
and  have  provided  class-rooms,  in  which  the  apprentice  is 
obliged  to  spend  a  certain  number  of  hours  each  week.  Here 
^e  is  instructed  in  mechanical  drawing,  sketching,  blue-print 
reading,  the  common  school  studies,  and  the  theory  of  his 
•trade.     This  program,  in  conjunction  with  his  practical  ex- 


perience in  the  shop,  should  make  of  him,  at  the  end  of  his 
apprenticeship,  a  highly  efficient  mechanic. 

'Jhcse  railroads  are  offering  to  the  young  man  who  wishes 
a  technical  education,  and  who  cannot  afford  to  get  it  at  some 
college,  an  opportunity  to  realize  his  ambition. 

Concentrating  his  mind  exclusively  on  his  work,  l)Oth  in 
the  class-room  and  in  the  shop,  helps  the  apprentice  more 
than  anything  that  can  be  done  for  him  by  his  class  in- 
structor or  by  his  shop  foreman.  To  inspire  him  to  thus 
coiicentrate  his  mind  and  to  work  to  the  limit  of  his  ability, 
he  has  the  knowledge  that  when  he  finishes  his  apprentice 
period,  or  as  soon  afterwards  as  an  opjwrtunity  occurs,  he 
will  be  promoted  to  a  position  of  trust. 

The  practice  of  placing  the  ai)prentices  on  their  own  re- 
sponsibility seems  to  make  the  greatest  aj)j)cal  to  the  bulk  of 
the  apprentices  in  their  course  of  training.  This  is  done  by 
giving  an  apprentice  charge  of  a  job,  with  an  assistant.  It 
shows  that  some  trust  is  j)laced  in  him  and  influences  him 
to  work  harder  to  be  worthy  of  this  trust.  'Fhis  method  also 
teaches  him  to  think  for  himself. 

So,  a'll  in  all,  the  aj^prentice  of  today  is  pretty  well  pro- 
vided for,  both  during  his  apprenticeship  and  afterwards. 
However,  there  are  improvements  that  could  l)e  made  in  the 
a])prentice  systems  that  would  make  them  of  more  practical 
value  to  the  apprentices.  Enough  school  work  is  not  re- 
quired of  the  apprentices  outside  of  school  hours.  If  a 
young  man  wishes  to  learn  he  should  l)e  willing  to  do  any- 
thing required  of  him  by  tho.se  who  make  it  possible  for  him 
to  realize  his  ambition.  Then  again  it  might  l>e  an  incentive 
to  closer  application  to  work  if  the  diploma,  which  the  in- 
dustrious ajiprentice  receives,  showed  him  to  l^e  a  man  of 
higher  standing  than  the  one  received  by  the  ajiprentice  who 
merely  drifted  through  his  a])prentice  period. 

SECOND  PRIZE  ARTICLE 

BY  E.  C.  CRAWFORD 
Machinist  Apprentice,   Lehigh  Valley  Coal  Company.   Drifton,   Pa. 

Althougli  an  aj)prentice  of  only  a  few  months"  exjK^rience 
in  the  machine  department  of  the  Drifton  shops,  I  have  had 
evidence  of  the  interest  and  co-operation  which  the  manage- 
ment shows  in  its  dealings  with  its  cmploxees.  Its  effort 
to  keep  working  conditions  the  best  possible,  maintaining 
sanitary  shop.s — clean,  well-lighted,  and  ventilated — serves 
as  an  inducement  for  workers  to  try  more  conscientiously 
to  serve  their  emploxers. 

The  endeavor  to  prove  to  us  that  they  consider  us  more 
than  mere  cogs  to  grind  out  dollars  for  their  industrial  ma- 
chine is  doubly  inspiring,  as  it  shows  they  wish  us  to  live, 
not  merely  exist.       -. 

From  the  apprentice's  viewpoint,  I  firmly  believe  the  fol- 
lowing slight  changes  in  attitude  and  management  would 
prove  l^eneficial  to  us: 

( 1 )  A  little  more  leniency  in  punishment  for  shortcomings. 

(2)  Recommendations   upon   our  entering   a   department, 
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as  to  the  tool.>  which  .>^liall  l>t  R-ijuirai.  where  to  acquire 
them  and  what  make  lias  met  witli  the  management's  ap- 
proval and  is  the  uniform  .standard  for  its  master  artisans, 
(o)  Montiily  lectures  by  the  heads  of  the  various  depart- 
ments dealing  exclusively  with  the  work  of  their  distinct 
division,  for  which  lecture  the  student  apprentice  should 
receive  some  preliminary  coaching  as  to  the  proper  method 
of  jotting  down  notes,  so  that  he  may  note  the  vital  j>oinls 
the  foreman  intended  to  conve} . 

(4)  Estahli.^hment  of  a  small  circulating  lii>rary  dealing 
exclusively  with  systematic  methods  of  production  and 
technical  work. 

(5)  A  method  of  ."Systematic,  rather  than  })eri(Klic  ad- 
vancement as  the  a{)prentice  familiarizes  himself  with  the 
work  of  a  distinct  department. 

(0)  Establishment  of  a  system  of  awarding  slight  bonuses 
to  those  artisans  excelling  in  rapidity  of  pnxluction.  thus 
causing  the  awakening  of  a  keen  sense  of  rivalry  (altogether 
friendly,  however),  thereby  causing  an  efficiency  as  regards 
production,  amounting  to  practically  100  per  cent. 

(  7 )  A  recommendation  that  all  ai)prentices  attend  somv 
loal  night  school,  not  making  it  compulsorj',  but  presenting 
such  inducements  to  those  who  do  attend  that  those  negli- 
gent in  such  matters  will  .•^ee  that  it  is  to  their  interest- 
to  do  so. 

SOMK  PRACTICAL  SUGGESTIONS 

BY  .M.  R.  BROCKMAN 

Machiniat  Apprentice.  Soiijhern   Railnay,  Spencer.   .N.  C. 

Two  incidents  that  encouraged  me  very  much  were  (  1  )  thf 
sujjerintendent  of  motive  power  incjuiring  if  I  were  making 
gcxid  and  offering  any  advice  that  I  might  desire;  (2)  the 
master  mechanic  gave  me  leave  of  absence  with  transporta- 
tion, .so  that  I  could  attend  a  s})ecial  short  cour.^e  at  .«ich(K)l. 
sa}  ing  that  my  apprenticeshij)  would  not  bt-  lengthened  to 
make  up  for  my  absence,  becau.>ie  1  tried  to  do  m\-  l>est. 

These  incidents  showed  that  the  officers  were  interested 
in  my  progress,  so  I  worked  harder  that  they  would  continue 
to  be  interested  and  willing  to  help  me. 

Several  days  ago  I  asked  the  shop  superintendent  if  he 
would  kindly  hold  open  one  of  the  machinist  vacancies  until 
my  apprenticeship  expired,  in  al)out  two  months.  He  said: 
'T  will  gladl}  do  this,  young  man;  I  wish  that  \()ur  time  was 
out  now,  so  that  I  could  put  you  at  the  regular  machinists 
work."  This  incident  showed  that  my  efforts  were  not  in 
vain,  so  I  set  cut  to  make  the  last  two  months  of  my  appren- 
ticeship the  most  successful  of  all. 

rhf  present  a[)prentice  courses  with  the  shop  drawing 
schtjol  are  efficient,  Imt  I  think  can  be  im|)roved.  Ihe  ap- 
prentice school  can  be  improved  by  having  a  j)ractical  man 
that  will  teach  more  about  shop  kinks  than  drafting.  Th  • 
ordinary  machinist's  pay  is  nearly  twice  that  of  a  fairly 
ccjmpetent  draftsman.  Why  not  teach  the  apprentice  about 
the  locomotive  which  he  will  have  to  work  upon,  instead  of 
drafting,  which  is  another  trade. 

Reading  drawings  is  the  chief  benefit  derived  from  the 
study  of  drafting  b\  the  aj)j)rentice.  This  serves  its  purpose, 
but  is  a  slow  method.  Why  not  teach  the  reading  of  draw 
ings  more  efficiently  and  use  the  hours  formerly  spent  in 
practising  lettering  and  cros.>^hatching,  etc.,  for  instruction 
in  the  advantage.*-  of  different  types  of  valves  and  valve  gears, 
angularity  of  main  rods,  e(|ualization  of  springs,  the  theory 
of  air   l)rtikes,   safety   a[)pliances.   etc. 

Instruction  such  as  the  above  would  certainh-  interest  the 
average  xoung  man,  and  at  the  completion  of  his  apprentice- 
ship he  would  be  a  capable  railroad  machinist.  Knowledge 
of  the  theory  of  machinery  frecjuentl}'  prevents  bad  judgment 
when  repairs  are  to  be  made. 

I  find  that  the  work  is  much  more  interesting  and  that  i 
learn  a  great  deal  more  when  working  with  some  expert 
mechanic  than  with  a  group  of  apprentices  under  one  fore- 


man. Each  mechanic  has  different  labor  and  time-saving 
methods  which  would  not  die  when  they  do,  if  the  apprentice 
were  given  an  opportunity  to  learn  them;  and  the  apprentice 
would  be  better  informed  if  this  practice  were  more  com- 
monly followed. 

A  SUGGESTION  TO  OFFICERS 

BY  A.  T.  KUEHNER 
Assistant  to  Road   Foreman  of  Engines,    Baltimore  &  Ohio,  Newark,  Ohio 

(Apprenticeship  completed  February  IS,  1915) 

My  career  as  an  apprentice  with  the  Baltimore  &  Ohio 
was  exceptionally  interesting.  I  began  in  the  erecting  shop, 
spent  a  few  months  each  in  the  machine  shop,  air  brake  de- 
partment, car  shojjs,  roundhouse,  and  the  last  six  month< 
with  the  road  foreman  of  engines,  this  covering  a  pericxl 
of  three  years. 

The  methods  emplcned  by  our  road  in  handling  appren- 
tices, both  in  personal  treatment  and  mechanical  teaching, 
can,  I  dare  say,  hardly  be  improved  upon.  Each  apprentice 
enters  under  a  certain  cla.ss,  according  to  his  schooling,  and 
is  scheduled  to  follow  out  special  instructions  covering  that 
class.  Our  mechanical  instructor,  a  thorough,  practical  man, 
fair  and  square  to  all,  has  charge  of  the  apprentices  and  see-^ 
to  it  that  all  boys  receive  proper  in.structions,  fair  treatment 
and  are  made  to  follow  out  the  schedule.  Then  we  also  have 
an  aj)i)rentice  school,  where  we  are  taught  the  rudiments  of 
mechanical  drawing.  Each  apprentice  attends  .schcx)l  twice 
a  week,  from  .seven  to  nine  in  the  morning;  to  make  thi> 
w(.rk  more  interesting  the  compan\  at  the  end  of  the  term 
gives  the  three  be.st  and  nio>t  energetic  workers  prizes  that 
are  well  worth  striving  for. 

At  the  close  of  the  apj)rentice  schcx)l  the  boys  usually  gi\e 
a  banciuet  and  invite  the  higher  officers,  and  the  invitations 
are  always  gladly  accepted.  At  one  of  these  banquets  I  re- 
ceived my  greatest  inspiration,  sitting  among  these  great 
men,  and  hearing  their  early  and  wonderful  careers  and  how 
they  advanced  step  by  stej) — really  the  finest  kind  of  advice 
and  encouragement.  One  statement  in  particular,  made  by 
one  of  our  mechanical  officers,  stating  that  he  felt  the  ap- 
prentices of  today  were  not  qualifying  them.selves  for  official 
positions  as  they  should,  being  jiroved  by  the  fact  that  there 
were  more  positions  open  in  the  .supervising  capacity  than 
there  were  in  the  journeyman  class,  i)ut  no  material  available 
to  fill  them  with,  appealed  to  me  .strongly. 

Boys,  right  here  was  where  I  stopped  thinking  of  the 
impossible,  and  the  thought  of  just  finishing  out  the  day. 
Instead  I  worked  with  renewed  energ}-,  and  not  very  long 
afterward  saw  results  forthcoming.  And  todav  I  am  more 
proud  than  ever  of  having  heard  this  statement  and  the 
effect  it  had  upon  me,  as  it  has  led  me  to  a  position  where 
the  greatest  future  can  Ik'  obtained.  Can't  more  meetings  of 
such  a  kind  be  arranged  for,  where  the  apprentices  ma\-  meet 
the  higher  officers,  to  let  the  a|)prentice  know  he  is  )eing 
thought  of  and  to  hear  the  words  that  were  so  inspiring  to  me? 

THE  SANTA  FE  METHOD 

BY  r.  S.  rUIJKN 
Special  Apprentice.  Atchison.  Topeka  &  Santa  Fe,  Topeka.  kan. 

One  of  the  great  ([uestions  with  which  the  {)re>ent-day 
manufacturers  have  had  to  deal  is  that  of  obtaining  work- 
men, not  only  .«killed  and  efficient  but  familiar  with  their 
peculiar  recjuircments  and  from  whom  they  can  develop  and 
chciO.se  men  for  executive  ])ositions.  This  has  been  solved  to 
a  great  extent  i>y  the  apprenticeship  system.  It  not  onlv  gives 
to  the  compan}'  good  workmen  l)ut  offers  the  opportunity  to 
observe  which  men  are  fitted  to  serve  as  foremen,  or  in  higher 
official  capacities. 

The  benefits  are  ikA  restricted,  however,  to  the  manufac- 
turer alone,  but  offer  advantages  to  the  apprentice  himself 
which  could  l^e  derived  in  no  other  way.  There  are  a  great 
many  young  men  who  are  capable  of  holding  good  posit'ons. 
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I»ut  are  held  back  In-  their  own  timidity.  If  these  same  youii'^ 
im-n  were  to  learn  a  trade  under  the  old  uj^prenticeship  sys- 
ieni.  they  would  have  nothing  more  tliun  just  the  bare  ma- 
chaiiical  practice  at  the  end  of  their  courses.  If  they  were 
observed  at  all  it  was  only  with  reference  to  the  kind  of 
work  they  were  turning  out.  Under  the  present  system  these 
\oung  men  come  into  direct  contact  with  men  who  realize 
their  abilit}'  and  with  a  little  help  on  their  part  are  able  to 
push  ahead.  By  this  means  the  young  man  is  given  not  only 
the  chance  of  earning  a  good  livelihood,  but  a  good  substan- 
tial foundation  for  building  his  career. 

Die  Santa  Fe,  under  the  supervision  of  F.  W.  Thomas, 
has  an  especially  good  system.  This  course  covers  a  j)eriod 
of  four  years,  during  which  time  the  apprentice  is  put  through 
the  various  operations  comprising  his  trade.  The  apprentices 
are  divided  into  groups,  and  each  group  is  put  under  the 
.supervision  of  an  instructor.  These  groui)s  are  small  enougli 
to  allow  the  in.structor  to  give  a  great  deal  of  personal  atten- 
tion to  each  boy. 

Before  entering  the  course  the  applicant  is  required  to 
pass  a  mental  as  well  as  physical  examination.  Although 
the  examination  is  simple  it  is  of  such  a  nature  as  to  show 
clearly  the  boy's  ability  to  advance.  The  applicant  must  be 
between  the  ages  of  16  and  21. 

L'^pon  entering  the  shop  the  apprentice  is  given  the  more 
simple  operations  and  is  advanced  step  b)-  step,  the  period 
of  time  for  each  depending  on  the  nature  of  the  work,  until, 
at  the  end  of  12,000  hours,  he  has  passed  through  all  the 
typical  operations.  Apprentices  of  21  years  or  over  are  re- 
•  [uired  to  fire  locomotives  on  trial  trips.  This  gives  them  the 
<)l)portunity  of  observing  the  methods  of  handling  and  firing 
locomotives  and  also  of  locating  defective  work. 

Besides  the  work  in  the  shop  the  apprentice  receives  four 
hours  of  schooling  each  week.  In  the  schoolroom  he  is  taught 
mathematics,  drawing,  writing,  and  things  pertaining  to  the 
department  in  which  he  is  working. 

A[)prcntices  in  the  fourth  \ear  are  required  to  attend  night 
school  one  evening  each  week  for  a  number  of  the  winter 
months.  These  night  schools  cover  various  phases  of  the 
work  in  which  he  is  interested.  A  competent  instructor  i= 
])laced  in  charge  of  each  class.  At  different  periods  during 
the  course  men  well  versed  on  the  subject  are  invited  to 
address  the  respective  classes. 

Another  feature  which  is  proving  very  satisfactory  was 
added  about  a  year  ago.  This  is  a  special  cour.se  open  to 
special  apprentices  in  their  third  year,  or  journeymen  appren- 
tices in  their  fourth  year.  Apprentices  for  this  cour.se  are 
selected  by  the  local  mechanical  department,  upon  approval 
of  the  mechanical  or  shop  superintendent  and  supervisor  of 
apj)rentices.  This  course  gives  the  young  man  an  opportunity 
of  preparing  himself  for  general  railroad  work.  It  consists 
of  two  months  in  the  boiler  shoj^,  two  months  in  the  car 
shops,  four  in  the  roundhouse,  two  with  the  road  foreman 
and  two  months  inspecting  locomotives.  Besides  this  work 
a  course  of  reading,  prescribed  by  the  supervisor  of  appren- 
tices, must  be  pursued  by  the  apprentice.  At  the  end  of  each 
nionth  he  is  required  to  write  a  letter  to  the  master  mechanic 
telling  of  the  work  in  which  he  has  been  engaged  and  offer- 
ing criticism  and  suggestions.  Also,  at  the  end  of  each  divi- 
sion of  the  course,  he  must  be  able  to  answer  a  set  of  (juestions 
covering  that  work.  This  last  feature  is  especially  good,  for 
it  gives  the  apprentice  a  knowledge  of  the  things  u\K)n  whicii 
to  lay  most  stress. 

As  a  conclusion  it  might  be  said  that  the  advantages  to  be 
gained  by  the  apprentice  cannot  be  estimated,  for  they  depend 
to  a  great  extent  on  the  apprentice  himself.  He  must  be  will- 
ing to  take  an  interest  in  his  work,  work  hard  and  study.  For 
my  part,  I  am  just  beginning  to  realize  all  the  advantages 
that  I  have  gained.  Perhaps  one  of  the  greatest  was  the 
opportunitv  I  had  of  obtaining  the  Ryerson  Scholarship, 
enalilins  me  to  take  a  four-vear  course  at  Purdue  University. 


A  RECORD  CYLINDER  WELD 

Ever  since  the  oxy-acetylene  welding  process  has  Ijeen 
in:  general  use  in  locomotive  shops  instances  have  Ijeen  men- 
tioned of  the  success  with  wliich  locomotive  cylinders  have 
been  welded  1a-  this  process.  To  those  who  have  had  but 
little  experience  in  this  connection,  a  certain  job  done  at 
the  Kansas  City  shops  of  the  St.  Louis  &:  San  Francisco 
will  appear  remarkal)lc. 

From  Fig.  1  it  will  be  seen  that  the  cylinder  casting  was 


Fig.  1 — Broken    Locomotive    Cylinder    That    Was    Repaired    by    the 

Oxyweid  Process 

broken  in  two  pieces.  Fig.  2  shows  these  two  pieces  welded 
in  place.  The  cvlinder  was  placed  in  service  without  Ijeing 
bushed  and  with  no  reinforcement  except  for  the  ring  on 
the  end  of  the  cylinder,  which  is  now  believed  to  have  l)een 
unneces.>^ar\\  and  has  l)een  running  for  some  time  success- 
fully. John  Foster,  master  mechanic  in  charge  of  the  shops 
at  which  this  work  was  done.  descri|>es  the  work  as  follows: 
"The  two  broken  part^  were  \jd  out  and  clamped  to- 
gether in   a  true  circle  and  placed   on  a   i)lacksmith"s   fire. 


Flo.  2 — The  Welded  Locomotive  Cylinder 

preheated  and  then  welded  together  on  the  fire.  This  left 
one  piece  instead  of  two.  This  piece  was  then  put  up  in 
the  cylinder  with  what  would  be  termed  an  arch  clamji. 
This  clamp  was  l^ent  up  in  the  shape  of  a  U  flattened  out 
at  each  end  and  attached  to  the  two  studs  in  tlie  cylinder 
next  to  the  broken  i)art,  the  idea  l)eing  to  give  the  ojH'rator 
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tti    tlir    tiiol-    wliitli    -li.ill    l,r    r(M|iiir»(|.    ulur«'    u>   .i<<|uirc  iikmi.       I'.acli    nu-i  luuii.    ha-    (lilYtrcnt    lal.or   aiitl    liim-.-avinv 

ihtin   ami    ulial    iu;iki-   lia-   nut    witli   tli.    man.ii:<-miiii-   ai>  nutlKKl.-'  wliiili  would  iKil  (lie  wliiii  thcvdo.  if  tlit  a|>|ircnlicc 

[ircval  and   i>  tlu-  uiiifi»rm  -landard   for   it*  nia>tir  arti>an>.  wm-  i^ivtii  an  opportunity  to  Iiarn  tluni;  and  tin  ai)prrnti<i 

(.Vl.Motithly  Inlurr-  l.y  tlir  iuad-  of  \\u-  variou-  depart-  would    \>c   iKlttr   infornud    if   this  praiticc   wt-ri'   nioro   .oitJ-. 

mints  dialing  e.\i  lu-ivi  i\    with    ihc    work    of   iluir   di>tin.  t  nionh    followed.                               ^     ';               '■                         •,'■ 

di\i>ion     for    wlitth    h(  turi     tin-    ^lutUnt    ap|)rcnti«r    >iiould  =      ■  ••.  ,       -                                                                                      ..•■.•-' ". 

r»t  t  ivr  -(»jnr   pr»  liniinary   loathinu'  as  to  tin    pntprr   in»tho<l  •'  '          •: ,             -^  SI  (JC  IKS  I  ION    lO  OH-ICHKS           :■{■:.■'-:''■:':■ 

of  jottinv:  douM  iiot«.-.  -o  that  lu'  may  iiuic  ihi-  vital   point-  ''   '          '      '                      BV  \.  r.  kukmnkr              •■'■.. 

llu     fori-nian    intt-lldtd    to    mMIViV.                            •  V-sisiam   i.>   K..ad   hoicman  <>l   Ivnisiius.    Hallimiirc  iV   Ohio.   Newark.   Ohm     "*; 

(4)    I  >tahli-hmilit   of   a    -mall    <inulatinL:   lil'rarx    dtalinu  -                 \     (Apprcnticc-il.ip  ^oMtUtcd  Icl-rnary  15,  I'M?)  •.      '       ;    ...••'.. 

.•x.liiHvdy     u.th     -\-tunati.      method-     of     produ.tion     and  Mv    .anvr   a-   an    apprrnticr    uith    thr    Haltim-.n    i.    Ohio''.; 

lohnhal   work.       ,  wa>  iv\it|>tionall\    intrrotiiii;.     1   l.ruan   in  the  tni  tinu'  >hop. 

■,  "(5^   A    uuTlM«l;.of  >A>timati..    ratlxr    than    p,  r.o.li.     ad  ,,h.,„  ;,   ,,.u   month-  .-a*  h  in  \\w  ma.hinc  -hop.  air  l.rakf  df^ 

van.nmut    a-   tin-   appn-nliii     tannlian/.-    Inm-rll    wnh    thv  ,,aitm.ni.   ,.,,-   -h..p-.    n,un.lh<.u>c.   and    tlu-   la-t    -i\    month- 
work  Ota  di-lin.t  drpartmnit.                                                     .      .    Avitl.    th.'    road    fon-man    of   mu'inr-.    thi-   ...vc-rinL'    a    p.ri.,d 

((»/    l'-.-tal>li.-limrnt  of  a  -y-tt-m  ot  awarding  -li.uht  i.onii>«'>  ,,f  thriT  \car- 

to  tho^r  arti.sin-  vMvllini:   in    rujMclitv   of   production,   thus  j  |,,.  „H.t'ho.l-  ,mph.\rd   l.\    ..ur  road   in  handlin-  apprc-n-  ' 

.au-mcllu-  auakmui-  oi  a  kivn  sin>f  ..I   rivalry   ( alto-otlur  tj,,...    |„„j,    ,„    ,„.,,„„;,|    trranmut    an.l   m.vhani<al    ttarhin- 

iri.ndh.  hcmvvtr).  thmLy  rau-in.i,'  an  itn,  u-iuy  a-  ri.!,'ard>  ,;,„.   1  ,|ar.    -a\.  hardh.    Ik    improved  upon.      Kadi  api.n-micf^ ' 

produ.tion.  amount. n-  t<.  prauuallv   KM.  pt-r  a-nt.  ..^u-r-  undir  a  .rrtain  .la-.  a....nlin..'  to  hi>  Mho..linu.  and'' 

i  -  .    .\    ru,.mnun.lati..n    that   all   apprrntuv-   atlin.l    >om  •  ;.,  ...  ludulnl  to  f.,||ow  out   -pr.  lal   in-trmtion>  n.vcrinir  that 

I.M.d  ni-ht  Mhool.  not  makin-  u  ...mpulx.ry.  hut  prr-cniui-  ,  k,,-.    Our  m.-.hani.al  in-tru.tor.  a  th..rouuh,  pra.ti.al  mali 

-Uvli   indu.c-imnt>   to  ih..-.    uh,.  <jo  attm.l   that    tln.-c   lu.uli  f^.ir  .,p,i  ..n,.,-,   ,.,  ..n    i,.,,  .  i,.,r„,.  ,„•  ,i„.  ;,,;,,r,.ntia-  an.l  -trV 

-,nt    m    -u.h    malt.r-    udl    -,-.     that    .(    i-    I..   llu  ir    mi.n-l-  „,  ;,  ,i,at  all  l..,y-  r,..-ivr  proper  in-tru.  ti..n>.   fair  tn.am.n' 

to  do, -o.                                                    ,  .i,,,i  .,p,,  ,„;,,|,.  J,,  f,,]],,\\  ,,i,,  j|„.  -,  lu-duli'.     Ilun  wt   .li-.i  have 

8n\ll    l*l<\(ll(:\I    Sl'r.C'.I-SI  K  >\s  ■'"  aiiikniui..-  -.  ho.tl.  ulurr  wf  ari-  taught  llu'  rudinunt-  .if 

•    •/'  mnhani«al   ilrawinu'.      I.a.h   apprrntict-  attc'nd>   -.  hool    twi.c 

.,;,..  a    w.rk.   I  rom   -i\i  n   to  nine   in   the   morninif;   t.>  make   thi-;' 

wi  rk   morr   int.ri-tiiii.'  thr  mmpanx    at   tlu'  i-nd   of  the  t.Tin 

I  \\.(  m.  id.nt-  that  tn.ouraLird  mr  vrr\   mu.  h  \\vu-  (  1  )  tin  .riv.-   the  ihrti    h.-t   an.l   mo-i    .  ii.rmti.    workir-   |>ri/t>  thai 

-upirinirndiiit  of  motive  powxr  in<|uirin!i  if   I   w.ri'  makiim  -iri   wtll  worth  -trivin-^  for.                                                ^  ■  ■■:  ;- 

li.x".!   and   offrriuL:   an\    advin    that    I    mivhi   d.-in  :    |2)    th-'  At  the  .  lo-i-  .il   tin    ajijwinti. .    -<  IudI  tlu    lio\>  u.-uall\    iiivc  ■ 

ma-ttr  nu.hani.    travi-  mr  have  of  ai>-cn»«-  wnh   tran>p«)ria  ii   l-aii'iuct   aiul   inxitf  tlu-  hiizluT  oIVuit.-.  and  tlu-  invitati.»ns 

tion.  >o  that    I  .  ould  attt'ixl  a  -pt«  iai   -h.trt  ..>ur-i-  at   -«  hoo!.  an-  alwav-  Liladly  ampti'.l.     .\t  oiu"  of  thi'.-r  l(an(|uct>    I   ri"-  ' 

-avimr   that   my   appri-nti.  r-hip   would    not    Ik    K  iilmIutu-.I   to  <  .-iv.d    my    i;rfat«'-t    in-piration.    -ittini^    amonu    thi-Sf    vjreat   ' 

mak.    up  for  my  ahsi'mc.  I.c.au-c   I  trii.l  t.i  .lo  m\    L.-t.  nun.  aiul  luarinu  tluir  »arl\   an.l  woiuji-rful  (ari-rr>  and  how    - 

Ihi'M'    in.  idi-nt-    -liowrd    that    tlu-   offi.  i-r-    w.  r.     intin-.-trd  tluy  a.haiu.-.l   -tip  l>y  -tip      rially  thr  fmi.-t   kin.l  (tf  advir?' 

in  J0\   pro<;ri».  -.>  I  work.-d  liar.Kr  that  thr\    w.iuld  ..mtitui--  ami  m.  ouraiitnirnt.     (  )iu'  -tati-mi-m   in   |>artiiular.   madr  \iV 

to  II.'  inti'rt>tnl  an.l  willim;  t.i  lu  Ip  mi.  one  .it   our   mc.hani.al   .>fli.i'r-.  siatini:  that   lie   filt   the   ap- 

Sevi  ral   day-   au.t    1    a-ked    tin     -hop    -up.  rnittrul.  nt    if   h.-  pr.nti.e-  of  to<la\    w.r.'  luit  <|Ualil"yiini  tliem>elvi.-  for  .»ftl<i;il 

woul.l  kindly  hold  .fpen  onr  <if  tlu   ma.  hini-l  vaian.ie-  until  |io>iti.in-  a-  they  -h.iul.l.  heint;  proved  hv  the  fait  that  there 

m\     ijiprtnti. . -hip  t\|>irKl.  in  al>out   two  month-.      H.-  -aid:  wen-   more   p.i-ition-  .ipen    in   the   -upervi-ini:   .a|ia(it\    than 

"l  will  i.;ladl\  d.i  thi-.  vouiii,'  man:   I  wi-h  that  \.iur  time  wa-  th.re  were  in  the  jourmyman  .la--,  hut  n.i  material  availaid' 

out   now.  .-.»  that    I  .ould   put   \.iu  at  the  riL'ular  m.i.hiid-t-  to  hll  them  with,  appealrd  t.i  me  ^tronuly.                        ^    ■    •"  ' 

work"       Ihi-    in.  i.Uiu    -h.)Wi.l    that    m\    .  ff.  irt-    w.n-   n.it    in  li.n-,    riiiht    lurr    ua-    wlurr    I    -topped    thinkint;    of    th. 

vain,  -o  I  -ft  .:ut  to  mak.   the  la-t  tw.i  month-  of  my  appr.ii  imp.i--iMe.   an.l   thr   tluiuuht   .if   ju-t    hnishinu  out   the   .l.iv. 

lire^lii'i  the  mo>t  >Ui.r--ful  of  all.  In^tia.l    i    w.irke.l    with    niu\vi-d   rniryy.   ami    not    vir\    l.m^ 

■  I'he   pri-ent    appfeiiti.e   .diirse-    with    tlu    -hop   drawuii!  afterward  -aw  n-ult-   fortlieominL'.     .\nd  tiKlay    1   .mi  more 

-I  luKil  art-  ifii.  i.nl.  hut    1    think  .an   I..'   improved.       I  h.    ap  pr.ru.l    than    i\.T    of    ha\  iiiL'    luard    thi-    -tat.inmt    and    tlu' 

pniiti.e  -ehofil  .an   he  impr.ivi.l   hy  havini.:  a   pr.uti.  al   man  flfr.  t  it  had  up.iii  me.  a-   il   ha-  led   m.'  to  a   position  where 

that   will  tea.  h   nmre  ahout   -h.ip  kink-  than  draftiii!.;.       Ih  tlu   t:r«ate-t  luture  tan  In'  ohtained.     ("ant  mon-  me.tini,'-  .)f 

ordinary   ma.hini.-t-   |>a\     i-    nearlx    twiie    thai    of   a    fairl;.  -ut  h  a  kind  he  arrali'ii'fl  for,  when   th.   appreiiti.  e^  ma\   meet    • 

•  (.mpilent   tlrafl-man.      W  h\    luit    t.  a.  h   the  appreiiti. .    ahoul  tin    hiiilur   oH'm  .r-.    l.i    let    the   ajiprenti..'    know    In     i-    h.iim 

the  loiomotiw  whiih  he  will  ha\e  t.i  w.trk   up.iii.   in-tcid  .if  ih.iULrht.it  ami  lo  luar  the  word- that  w.n- -.»  in-pirinu'  t.>  nu-? 

draftini:.  wliiih   i-  unoilier  trade.  iin-  c  *  vi- *    ii     %•■  iikwi. 

,.       ,.          ,                          ,         .  ■    •    ,                 ,            ,                 ,  ..••■.'         I  HI-.  S.AN  I  .\   M.   Ml.  I  MOD                         ..    -.     •■ 

K.a.lini:   ilrawin!i>    l^•    tin    .  ni.l    l«.n.iit    d.ri\..l    t  rom    tli> 

-tud\   of  .Irafiiiiij  l»y  the  appreiitiie.      Ihi-  -ir\.-  il-  purpose,  ,  ■ 

hut   i-  a   -low    nuthofl.      \\  h\    not  leaih   the  readini;  of  .Iraw 

in;j-   nmre  eftu  ieiulv    ami    u-e   the   hour-    fornu  rl\    -pent    in  * 'lU'   oi    the   L'r.at    i|i;e-iion-    with    whi.h    the    pr.-entday 

pra.  ti-inir    litiiri^n^    and    »  r. .— hat.  hinu,'.    it«..    for    iii-tru.  t!o;i  m.mulai  tur.  r-   lia\.    had   to  deal    i-  that  of  ohtainiim   w.irk-  " 

in  the  a^lvallla:fe^  <»f /Mffeft'iit- type- "I  \  al\  e-  ami  xahc  uear-.  m.n.    mu    oiil\    -killed    am!    efiu  ienl    l.ut    familiar   with    their 
iiiL'ularily  .if  main   ritds.  i.«|Uali/ation  of  -prini:>.  tlu    lln.irv  p.iuliar  ret|Uiii  iiient-  ami   fr.im  wh.mi  th.-y  .an  .level. i|>  and    , 
f  air   hrake-.   -afit\    applian.e-.   .-t.  .  rluio-i'  men  l.ir  iM.utive  ji.i-itiom-.      Ihi-  ha<  heen  -olved  t.i 
Jn-liu.  lion  -u.  h  a-. the  al'.ne  woul.l  i.rtainlv    ini.r.-i  tlu  a  Lireat  e\U  nt  li\  the  apiir.iHi.  e-hip -y-tein.     it  n.it  only  nive- 
ivi  fa^e  younii  malt,  aiul  at  the  ..mipleti.iii  .if  hi-  appuntiif  to  the  tom|ian\    '.'.lod  w.irkmen  l»in  offer.-  the  opp.irtunitx   to  .  ■ 

-hip  lu-  \v<»uld  iV'it  »J<P*'''^*^""'*'"^ ''"•'*'  nia.  hiiii-i,      Kmiwledi^e  .il>-er\-e  whi.h  men  ;'n-  lilt. ■•I  to  -er\e  a-  foremen,  or  in  hiuher  -. 

.if  the  theory  of  ma.iiiu'i  ry  fr.<|Ueiitly  pr.\ent-  Lad   iu.JL'm.  n'.  .ittu  ial  .apa.iiie- 

wl'cn  repair-  ar.'  i.i  he  ma..l. .  I  iu'  luiulit-  are  not   re-iri.ted.  luiwiAir.  t.»  the  maiuifa.  -'• 

I   niui  that  tin-  w.irk   is  mu*  h   mor.    inn  r<--tiii'4  ami   that    i  lurer   al.im\    hut    otfer   advaiitaue-   to  the  apjireiuiie   hilll.-elf 

le.,rn    a    L'r.at    .li.d    m.in-    when    w.irkiu'j    with    -.mu-    expert  whi.h  ..luM  Ik    derix.d   in  m>  .itlur  way.      There  are  a  Lir.at." 

me.  Iiaiii.    than   with   a   i:r.iu|>  of  appreiiti..-   uml.r  .uu-   for.  many  y.iun>_'  men  wlm  are  lapaMe  of  hol.liim  l:.io<1  pn-it  Hn-.-  • 
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•  ,in.-  held  i).uk.  Iiy  tluir  .)\\ii  limitliiy.     If  ilu-f  >anu'  youii.: 

!i  uvrc  to  loam  a  iradc  under  \\\v  old  a|i|ir(.'miri'>lii|»  >y>- 

1    tiu'V  Would  haw  iiothiiii,'  iiion-  than   ju-l   tlu-  liaro  ma- 

uiical  prartite  at  the  end  of  their  courts.      If  thcv  were 

-erved    at    all    it    was   oidy    with    rit'ertiKe    to   tlie    kind    ol 

:k  tlu-y  were  turning  out.     I'nder  the  pre-ent  -y-tein  tlK>e 

itiLj  men   .  omi'    into  direct   toniait    wiih    nun    who    reali/.< 

.  ir  al>ilil\    and  with  a  little  lu'l|t  on  their  j>art  are  aide  t</ 

i-h  aheail.    iiy  this  niean^  the  youni:  man  i>  niveii  not  only 

I   (iiaiHV  of  larninij  a  u'ood  livelihood,  lait  a  irood  ^iil»tan- 

!  foundation  for  ItuildiiiL;  his  career. 

Ilie  Santa   I'l'.   undi-r  the  *U|>ervi-ion   of   I.   \\  .    I  lujina-. 

-  ,tn  e-[K"ciall\    ucmmI  >\>tem.      I  hi-  eour>c  <  ovir-  .t   |>eriod 

four  yea ^s.  durinu  whith  time  the  ajuirentice  i-  put  throutih 

ill-  \ariiiu~  opi  ration-  i omiiri-insi  hi-  trade.      The  apprentice- 

.    divider!   into  uroup-.  and  each   uroup   i-   juit   under  tlu 

-ujH-rvi-ion  of  an  in-tru«tor.     I  he-e  Liroup-  art-  -mall  enouuii 

lu  allow  the  in-tructor  to  uive  a  great  deal  of  personal  atteit- 

iion-toc'i<h  lioy.        .:''■-..->;■■;■ 

Ilet'on-    entering    the    cour-e    the    ai)pli(ant    i-    reijuired    !■ 
pass  a  menial   a-   well   a-   physical   examination.      Although 
liie  examination   i-  -imple  it  i-  of  >U(h  a  nature  as  to  >ho\\ 
VL'arly  the  ooy-  ahility  to  advance.      The  ajijdicant  mu-t  tx 
letwcen  the  ages  of  lo  and  21.  ■    .  :.     ;•    ^:" 

rpon  etitering  the  -Imp  the  a|>|>renti<e  i.s  ijivcn  tlTO  fiiorc 
-  Miple  operation-  and  i-  a<lvan(i'd  -tep  l»y  -tep.  the  ])eri<id 
:  lime  for  each  depending  on  the  nature  of  the  work,  until. 
,il  the  eij<l  of  IJ.OOO  hour-,  he  ha-  |»a— i-d  through  all  tlu 
'  pit  tl  operations.  .\.p|»rentiie-  of  21  \ear-  or  over  are  rr 
•juired  to  fire  hnomotixe-  on  iri.d  trip-.      This  give-  them  th 

■  ppfirtunitx  of. ohsen'ing  the  metluxl-  of  handling  an<l  liriiii: 
Im.  ((motive-  .md  al-o  of  hnating  defective  work. 

he-ide-  the  work  in  tlu-  -ho|i  the  apjirentice  receive-  four 
hour-  of  -chooling  i'a«  h  week.  In  tin-  -choolroom  he  is  taught 
m.itheniatic-.  drawing,  writing,  and  thing-  pertaining  to  tlu 

lepartment  in  which  he  i-  working. 

Apprentice-  in  the  fourth  \ear  art-  re<|uire<l  to  attend  nigh; 
-'  liool  <»ne  evening  each  week  t"or.  a  numher  of  the  winter 
inoinh-.  I  he-e  night  sch<K)ls  cover  various  |)hase-  of  the 
v^iirk  in  uhiih  he  i-  interc--leil.  .\  (iimpctent  in-triutor  i- 
placed  in  charge  of  each  cla--.  .\t  different  jKricnl-  during 
the   cour-e    men    well    versed    on    the    -uhject    are    invited    to 

id<lrc-s>  the  respectiv*-  ila--e-.  '  •  • 

.\iiother  feature  whiih  i-  |iroviii'4  ver\  -.il-i-fattorv  \\a- 
added  ahciUl  a  yc-ar  ago.  Ihi-  i-  a  special  cour.-e  open  to 
-j'ecial  a[iprentic  c-  in  their  third  \car,  or  journexnien  a|)pren- 
liie-  in  their  foin'th  \i'ar.  .\p|irentit c-  for  thi-  cour-e  ar-' 
~e]i-,  tid  l,y  the  lo(.iI  me(hani(al  depariineiit,  upon  approval 
"t  the  mechanical  or  -hop  -uperintcndciil  and  -upervi-or  of 
a|ipri-nticcs.  Ihi-  loiir-e  give-  the  youim  man  an  opportunit\ 
"f  prejiaring  him-elf  f«tr  giMural  railroad  work.  It  lonsi-i- 
of  two  month-  in  the  hoilcr  -hop.  two  moinh-  in  the  car 
-hup-,  four  in  the  roundhoii-e,  two  with  the  road  fore-man 
•  ind   twii  m</nth-   in-|te(ting   loiomotive-.      lie-ide-   thi-   work 

■  I  <  our-e  of  reading.  |)re.-cril)ed  l)\   the  -u|icrvi-or  of  appren 
li<c-.  must  iie  pursued  Iiy  the-  a|)prc-ntit  c-.     .\t  the  c-nd  of  eaili 
iiioiuli  he  i-  rei|Uiri-d  to  write  a  letter  tir  the  ma-ler  mcchaid* 
lelliiii^  of  the  work  in  which  he  ha-  hi-en  eiiirauc-d  and  oftei- 
ill'.;  t  riti(  ism  and  -ugge-tioii-.     .\l-o,  at  the-  c-nd  of  c-ac  h  divi 
>ion  (if  the  lour-e,  he  mu-t  Ik-  aMc-  to  an-wcr  a  -el  of  (|Ue-tion- 
coVvriiiL:  th.it   work.      Tiii-  la-t   fi-aturc-  i-  e-pei  iall\    i^ood.   foi 
it  L,'ive-  the  apj>renti*c-  a  kiiowledm-  of  the  thinu'-  upon  whi(ii 
to  lay  nio.-^t  <tres.-. 

.\-  a  con<  lu-ion  it  nii-^ht  We  -aid  that  the-  ad\antage-  to  lie 
i:aiiu-d  i.\  the-  ajipreiitice  taimoi  In-  e-iimatei|.  for  they  dc  pc-nd 
io  a  gnat  c-\lc-ni  on  the-  ajipremitc-  him-elf.  He  mu>t  Ik-  will- 
nii:  to  take  an  interest  in  hi-  work,  work  hard  and  -tudw  For 
in\  |)art,  1  am  ju-t  iKginning  to  reali/c-  all  the-  advaiUagc-^ 
that  I  have  gained.  Perhap-  one  <if  the  grc-atc-.-t  wa-  the 
"pportuniix  1  had  of  oiilainin-j;  the  I\\erson  Si  holar-hij). 
eiialiiin'.:  m  ■  t"  t.ike  a  foiir-xear  (oiir-*-  at   I'urdiu-  liiivc-r-itx. 


A  KICOKl)  C^  I,IM)I':K  will) 

liver  since  the  ct.w -acetylene  wilding  proce>s  has  Ueen 
in  general  ii>e  in  locomotive  -hop-  in-iance-  have  Ixvu  nion- 
tioiu-d  of  tlu-  .-U(  c  e-—  with  whi«h  liKomotivc  cylinder-  have 
hc-en  we-hU'd  l.y  tin-  pnKe~-.  To  tho-c-  who  have  liad  hut 
little  experience  in  thi-  coiuu'ction.  a  certain  joh  done  at 
the  Kan-ii-  (  ity  -liop-  of  tlu  St.  I.oui-  &'  San  Jranci-«c> 
will  a]>pear  ri-markal)K-.     •      .  .. 

I-roin  lig.    1    it  will  l»e  stvn  lliat  iheivliiukr  c  a-ting  ua- 


Fig.    1 — Broken    Locomotive    Cylinder    That    Was    Repaired    by    the 

Oxyweld  Process 

hroken  in  two  pieces.  Fig.  2  shows  these  two  pieces  welded 
in  place.  The  c\linder  wa-  phuc-d  in  si-rvit  e  witlu>ut  Keing 
I)U.-hed  and  with  no  reint'ircvnunt  e.xcept  tor  the  ring  on 
the  (lul  of  the  lylinder.  whi(  li  i>  luiw  helievecl  to  have  Inrn 
uniic-(i---ar\ .  ajid  ha-  Ikcii  running  I'or  scwne  time  >uc«e--- 
full\.  John  l-'o-tc-r.  nia-tc  r  me(  hajiic  in  charge  Of  the  >ho|)S 
at  whieh  thi-  work  wa-  done.  <le.«HTihe>  the  Work  a-  l"c)ll<»ws: 
"I  he-  two  l»rokc-n  part-  were  \"d  out  and  clam|K'd  to- 
L,'e-tlu-r    in    a   triu-   «  iri  h-   atui    plaic-cl   on    a    Idae  k-mith"-    t"in-. 


Fig.  2 — The  Welded  Locomotive  Cylinder 

preiicatc'ci  and  then  welded  togotlur  on  liiv  fin.  Ihi-  left 
one  piece  insteael  ol  two.  I  his  pieex-  wa-  then  |)Ul  uj)  in 
th-  cylinder  'Aith  what  would  he  termed  an  an  h  clamp. 
rhi>  clamp  wa-  Uent  Up  in  the  shape  of  a  4'  tlatteiu-d  out 
at  each  end  and  attached  to  the  two  studs  in  ihc  cylinder 
^.uM  to  ihe  brokc-n   part,  the  idea  l*eing  to  give  tlu-  o|.i-r,ii(pr 
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an  opportunity  to  do  the  work  without  any  of  the  surface 
of  the  clamp  inttrferini^.  The  cylinder  was  preheated  to  a 
gcKxl  cherr\-  red  by  a  wood  and  charcoal  tire  and  kept  at  an 
even  temperature  during  the  entire  process  of  welding.  Two 
operators  were  used,  one  from  each  end  of  the  c\lindcr. 
'J  he  toniies  were  extended,  making  them  much  longer  in 
order  to  keep  the  operators  as  far  away  as  possible  from 
the  intense  heat.  After  the  welding  was  completed  the  c>l- 
inder  was  thoroughly  heated  again  by  building  a  good  char- 
coal tire  inside  and  out.  the  lire  being  maintained  until  the 
entire  work  was  uniformly  heated.  It  took  nearly  24  hours 
to  bake  the  cylinder  and  allow  it  to  cool  off  gradually. 
Below  is  an  itemized  statement  of  the  cost  of  renewing  the 
cylinder  under  the  old  method  and  the  cost  of  welding  by 
the  Oxweld  method: 

OLD   MKTHnr) 
Cost  of  cylinder  finished $.'30.00 


Other    m.Tlfriril 

Labor  reinnviiig  old  r'nd  ai)|ilyini»  new  eylindir. 


Less  value   of  scrap  cylinder 

(IXV  A(  KTVI.K.NK    MITIIoD 


I'l.JS 

55.65 

$304.93 
31.70 


-$.'73.23 


Labor    prtiiarinn     

Wa^jc-^  o|  Inirii'-r  opr:atois. 
Ci-i  1  <  Kutld  niatt-rirl.  .  . . 
Labor    Aiiishiiijk! . . 


$4.50 

7.  JO 

26.36 

]>>.U0 


57.06 


Total    savins     $2 1 6. 1 7 

The   time    rciiuircl    to  <Io   tlii-  job   \\;:s   .-i>    follows: 

Preparing     ...i-..;..  1    ilay  (Irinditii;  in   the  hiail I    il.iy 

WiMii.i;     ...;.,>■.■..  1   day  Fini^hinv;     1    day 

.Anncalitiii 1   day 

Boring;    and    tini^hiriK    cylin-  Total     7   days 

dir     2  tlays 

"The  credit  for  this  wcjrk  is  due  (".  R.  Kew ,  general  fore- 
man, and  Martin  W'halen,  foreman  blacksmith,  at  these 
shops.'' 


HIGH  SPEED  STEEL  TIPPED  LATHETOOLS 

BY  E.  J.   McKFRNA.N 
Super\'isor  of  Tools,  Atchison.  Topeka  &  Santa  Fe 

In  order  to  derive  the  greatest  use  from  our  available 
high  sjjced  steel  we  have  tried  in  many  wa}s  to  weld  high 
speed  steel  tips  on  tire  or  carbon  steel  shanks,  and  have  now 
accompllished  results  that  are  entirely  satisfactory.  We  find 
that  the  o.\y-acetylene  process  i>  best  for  doing  this  work. 
The  nVethod  followed  in  making  the  weld  is  shown  plainly 
in  Fig.  2.  The  carbon  steel  holders  must  be  forged  as 
indicated  in  order  to  get  the  best  results;  also,  it  is  neces- 
sary to  forge  the  high  speed  steel  tips  to  as  nearly  the 
proper  dimensions  as  possible  before  the  weld  is  made. 
When  welding  the  tips  should  lie  heated  to  about  2.200  deg. 


work  is  done  in  the  blacksmith  shop,  but  the  welding  is 
done  by  an  expert  gas  welder.  After  the  welding  has  been 
completed  it  is  necessary  for  the  tool  grinder  to  grind  the 
tools  to  the  proper  shapes. 

On  our  wheel  lathes  we  have  been  able  to  turn  out  250 
pairs  of  co.ich  wheels  with  a  pair  of  tools  which  were  2  in. 
by  3  in.  by  20  in.  These  tools  have  given  excellent  service 
and  we  are  able  to  keep  up  the  same  speed  as  when  we  used 
the  solid  high  speed  steel  tools.  Furthermore,  we  have  had 
the  tips  '"Ijreak  down"  on  one  of  the  welded  tools,  and 
have  redressed  them  practically  in  the  same  manner  as  the 
solid  high  speed  .steel  tools  are  redressed.  This  was  done 
successfull}'  without  the  high  speed  steel  tip  becoming  loose 
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Fig.  2 — Method  of  Welding   High  Speed   Steel  Tips  to  Carbon   Steel 

Tool  Shanks 

en  the  car!)on  steel  shank.  To  redress  the.se  tools  success- 
full}'  it  has  been  found  advantageous  to  draw  the  part  of 
the  tool  underneath  the  tip  down  to  about  y^  in.  below^  the 
bottom  surface  of  the  tool.  It  is  then  placed  under  a  steam 
hammer  and  a  IjIow  is  struck  on  the  top  surface  directly 
back  of  the  welded  tip.  This  will  return  the  point  of  the 
tool  to  the  proper  place,  giving  it  the  proper  shape,  etc. 
We  have  adopted  this  plan  over  the  entire  system  and  it  is 
giving  complete  satisfaction  so  far.  The  work  is  so  well 
done  that  it  is  practically  impossible  to  tell  where  the  tool 
is  welded  and  the  performance  of  these  tools  is  equally  as 
good  as  that  of  the  solid  high  speed  steel  tools.  Fig.  1  shows 
a  group  of  tools  welded  by  the  method  described. 


Friction'. — Friction  of  lubricated  surfaces  is  determined 
by  the  nature  of  the  lubricant  rather  than  by  that  of  the 
solids  or  bearing  metals  themselves. — Power. 

RrxNixo  AX  F-xciNE  Over. — The  advantage  of  this  is 
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Fig.   1— Group  of  Lathe  Tools  with   High  Speed   Steel   Welded   Tips 

F.   and  the  side  that   is  welded  to  the  carl)on  steel  shank  that  the  pressure  of  the  crosshead  is  always  downward  upon 

sh(^uld  be  faced  with  Norway  iron.     In  making  the  weld  a  the  guide.      If  the  engine  is  run  under,  the  thrust  of  the 

good   grade   of   rpecial   rolled   steel   must   be   used,   the   tip  crosshead  will  Ix;  upon  the  top  guide  on  l)oth  the  outward 

being  welded  to  the  shank  by  the  o.xy-acetylene  process  at  and   inward  strokes,   and  unless  the  crosshead   is  properly 

the   points   indicated   in   the  drawing.     .\  large  number  of  adjusted,   it  will  lift  when  subjected  to  thrust  and  fall  by 

the  (  arbtjn  steel  shanks  and  the  high  speed  steel  tips  .should  its  own  weight  on  the  center,  making  the  engine  pound. — 

be  made  up  so  that  the  work  can  be  done  cjuickly.     This  Power. 


Essentials  of  Shop  Efficiency 

Discussion  of  the  Features  of  Scientific  Manage- 
ment  Which   Are  AppHcable  to  Railroad  Shops 

BY  G.  W.  ARMSTRONG 


Scientific  management  is  by  no  means  inapplicable  to 
railroad  work.  A  common  mistake,  however,  is  to  disregard 
tlie  fundamental  fact  that  a  railroad  shop  is  not  and  cannot 
be  handled  as  a  manufacturing  shop  in  the  strict  sense  of  the 
word.  Its  organization  on  the  scientific  basis  of  the  best 
productive  efficiency  is  impossible.  Shop  systems  must  be 
subordinate  to  the  keeping  of  locomotives  in  service  by  reduc- 
ing the  time  they  are  in  the  shop.  With  this  essential  for 
guidance,  the  principles  underlying  scientific  management 
can  be  applied.  Line  and  staff,  standards,  the  time  study 
and  scheduling  and  routing  all  have  possibilities  in  their  ap- 
plication to  railroad  shops. 

The   size   of   the   staff  organization   required    is   dictated 


FILE  NO.    *S3 


MACHINE  TOOL  RECORD 


DATE       3/30//S 


//• 


~^ 


//" 


1   i' 

5 

5J; 

4"  Sk' 

■^-^_i 

TSTeeffi 


ZZTeetH 


r~r 


P 


ZRTetfh 


32  Tetfh 


MACH/NE 


Lathe 


NUMBER   /SO     LOCATION    Mach.  Shop 


SPEEDS 


LINE  SHAFT 


CONE  '     BACK  OEAR  OUT  I     BACK  OEA/f  IN 


STEPI       SIZ 


30Z 


-  3\    lai 


.  4 


zsz 


/47 


44:0 


8AS\    /s.e' 


f'f.f 


Z6.0        /Z.6 


POMER  FEED   Fric  Hon 

SPINDLE  SPEED 

STROKES  PER  MIN. 

LENGTH  OF  STROKE 
RETURN  RATIO _ 
DRIVE 


7.^ 


HAND  FEED 


'BeJT 


G  If  IN  DING  TOOLS 
COOLING  AOENT^ 
FEED  CHANGE 


Man 


None 

Ley^r  and  Gear  Box 


FEEDS 


THDS.I.Ii.l'n,ll.li.l%,l%.Z. 
Z'it.Z''t:.Z%,3.3%.3i.4, 

•<i ,  ^.  -^i .  *i  >  1.8.9,  lo,  II. 

12,  13,14,  16,  I8,Z0,ZZ, 
24.  26,  28,  3Z.  36, 40.44. 
46 


Fig.   1 — Machine  Tool  Record  Card 

wholly  b}-  the  extent  of  the  system  to  be  covered.  The  duties 
of  the  various  staff"  officers  are  the  same  for  any  size  road 
although  where  the  expense  is  unwarranted  the  functions  of 
more  than  one  may  be  vested  in  one  jierson.  Much  of  the 
success  or  failure  of  such  an  organization  depends  upon  the 
man  selected  as  its  head,  the  efficiency  engineer,  shop  special- 
ist or  whatever  title  he  is  given.  He  should  be  vested  with 
sufficient  authority  to  create  respect  for  his  orders  and  sug- 
gestions and  yet  in  no  way  connected  with  the  actual  shop 
management,  but  reporting  to  the  chief  mechanical  officer. 
The  assistant  engineer,  or  machine  tool  specialist,  should  be 
equally  as  capable  as  the  shop  specialist,  but,  primarily,  he 
should  have  an  intimate  and  thorough  knowledge  of  machine 
tools.  All  matters  relating  to  their  maintenance  and  operation 
should  be  supervised  by  him  and  his  opinion  should 
have  consideral)le  weight  in  the  selection  of  new  equip- 
ment. Upon  the  shop  demonstrators  devolves  the  de- 
tailed work  of  the  organization.  From  time  studies  made  by 
them  at  the  various  shops  are  worked  out  the  instruction 
cards,  referred  to  later.  Owing  to  the  tendency  to  use  them 
for  other  duties,  these  men  should  be  under  the  jurisdiction 
of  the  sliop  specialist  and  should  also  l)e  transferred  from 
shop  to  sliop  at  intervals  in  order  that  they  may  thoroughly 
acquaint  themselves  with  the  varying  conditions  at  different 
l)oints  on  the  system.  Should  the  establishment  of  a  manu- 
facturing department  be  considered  advisable,  the  shop 
superintendent  of  such  a  ])lant  should  report  to  the  shop 
specialist  rather  than  to  anv  local  officer. 


Having  effected  an  organization,  the  first  stej)  must  be  a 
study  of  conditions  with  a  view  to  improvement  and  stand- 
ardization. This  will  require  considerable  detail,  consume 
much  time  and  owing  to  the  al)sence  of  immediate  tangible 
results  will  tend  to  a  distrust  of  the  value  of  the  plan  unless 
the  full  co-operation  of  the  management  has  been  secured. 
Plans  should  be  worked  up  showing  the  various  tool  layouts 
and  a  thorough  study  made  of  the  location  of  each  tool  with 
respect  to  its  source  of  raw  material  and  the  destination  of 
finished  product.  This  study  will  undoubtedly  indicate  the 
advisability  of  relocating  certain  machines  to  prcmiote  greater 
efficiency.* 

Related  to  the  determination  of  projier  machine  tool  loca- 
tion is  tile  prejiaration  of  the  machine  tool  record  cards  shown 
in  Figs.  1  and  2.  The  data  on  these  cards  enables  a  com- 
parison of  the  productive  efficiency  of  machines  in  the  vari- 
ous shops  to  l)e  made  and  serves  a  useful  jiuqiose  in  judging 
the  possibilities  for  standardization  of  machine  tool  opera- 
tions in  the  various  shops.  The  prej^aration  of  these  record 
cards  will  often  reveal  wide  discrepancies  in  the  speeds  and 
speed  changes  of  similar  machine  tools  from  different  manu- 
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facturers  and  in  the  in.stallation  of  the  same  machine  tools  at 
different  shops.  As  a  preliminary  to  the  preparation  of 
standardized  conditions,  it  is  essential  that  these  variations 
be  corrected  as  much  as  consistent  with  the  work  performed. 
This  alone  in  many  cases  will  effect  notai^le  increases  in  effi- 
ciency, as  many  tools  are  not  speeded  to  give  the  best  results. 

As  an  illustration  of  conditions  of  this  kind  actually  en- 
countered the  diagrams  in  Figs.  3  and  4  are  sho\Mi.  These 
are  for  two  20-in.  engine  lathe-  purchascxi  from  the  same 
manufacturer  and  installed  at  the  same  time.  The  lathe,  the 
record  for  which  is  shown  in  Fig.  L  is  another  machine  of 
the  same  type  and  from  the  same  manufacturer.  The  three 
diagrams  and  accompanying  data  plainly  illu.strate  the  wide 
variations  in  speed  changes  which  may  exist  l)etween  similar 
machines  and  show  the  necessity  of  standardizing  conditions 
before  attempting  to  realize  any  degree  of  standardization  of 
methods. 

Suppose  a  12-in.  valve  chamljer  bushing  is  to  be  turned  for 

'I'or  a  <iiscussion  of  llic  locntion  of  inacbints  see  an  article  hv  the  same 
author  on  'T-cneral  Macliirt-  Tool  F.fiicicncv."  on  jiage  255  of  the  May,  1914, 
issue  of  the  Railu-ay  Age  datt-ttc.  Mechanical  Edition. 
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chamber  fit,  the  material  heintj  a  jjood  grade  of  gun  iron  and  mendations  for  their  correction.     Too  much  care  and  caution 

the  l^st  speed  for  the  feed  and  depth  of  cut  being  35  ft.  per  cannot  be  exercised  in  the  setting  of  time  limits,  nor  in  re- 

min.     If  the  work  is  performed  on  the  machine  shown  in  Fig.  cording  the  conditions  under  which  and  for  whch  each  limit 

1  the  machine  must  l)e  run  on  cone  3  with  the  back  gears,  at  is  set  and  the  actual  work  and  the  degree  of  finish  covered 

7.b  r.p.ni.  or  a  cutting  speed  of  24  ft.  per  min.     The  next  by  each  limit.    A  careful  study  should  be  made  of  these  time 

availal)lc  speed.  12.6  r.p.m.,  gives  40  ft.  per  min.,  or  a  speed  studies  and  where  feasible  the  best  practice  or  a  suitable  com- 

Avhich  would  probably  prove  too  high  for  economical  work-  bination  should  be  drafted  Uj)  in  the  form  of  an  instruction 
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ing.  Thus  we  encounter  a  loss  of  about  .i3  per  cent  from  the 
most  economical  cutting  speed.  Trying  the  machine  shown 
in  Fig.  3,  we  find  that  l)y  using  cone  3  with  the  back  gears  a 
.surface  speed  of  29.8  ft.  per  min.  is  obtained,  while  the  next 
step  gives  45  ft.  Thus  again  a  loss  of  efficiency  is  unavoid- 
able. With  the  machine  shown  in  Fig.  4  the  Ijest  conditions 
iire  found  as  by  using  cone  2  with  the  back  gears,  a  speed  of 
?>2  ft.  per  min.,  with  less  than  10  per  cent  loss  in  efficiency,  is 
ol)tained. 

It  will  l)e  ob.served  that  the  interval  lx?tween  the  speeds  is 
very  irregular.  While  the  machines  have  twelve  speeds,  some 
of  these  are  .so  high  as  to  l>e  of  little  or  no  use  and  others  are 
so  close  together  that  they  almost  coincide,  thereby  in  reality 
restricting  tiie  number  of  speed  changes  available.  These 
conditions  are  indicated  by  the  logarithmic  chart  in  Fig.  6. 
This  give;»  the  cutting  speeds  for  various  diameters  of  work 
with  the  available  spindle  sjx^eds,  for  the  lathe  referred  to 
in  Fitr.  1.  .\i  the  top,  on  a  scale  of  spindle  speeds,  are  shown 
the  inter\'als  U'tween  the  various  speed  changes,  the  irregu- 
larity between  the  steps  l>eing  clearly  brought  out. 

In  order  to  overcome  these  disadvantages,  Carl  G.  Barth 
has  suggested  the  use  of  the  geometric  progression  for  ma- 
chine tool  sjtindle  speeds.  The  speed  change  conditions  of  a 
machine  so  designed  are  shown  in  Figs.  5  and  7,  a  geometric 
progression  with  a  ratio  of  ^V-  having  been  used.  This 
gives  >peeds  of  40  ft.  f)er  min.  and  65  ft.  per  min.  for  the 
(h'anieters  ranging  from  1  in.  to  20  in.,  which  are  the  most 
commonly  used  within  the  range  of  the  macliine.  It  will 
readily  be  seen  from  a  comparison  of  the  speeds  available 
and  the  variations  in  these  speeds  tliat  a  lathe  constructed 
similar  to  that  in  F'igs.  5  and  7  possesses  marked  advantages 
for  general  work  over  the  other  machines. 

The  use  of  the  time  study  is  essential  in  the  standardizing 
of  methods.  Upon  the  dilic:ence  and  accuracy  with  which 
the.se  studies  are  made  rests  much  of  the  success  of  the  efforts 
'to  increase  efficiency.  The  operations  should  be  thoroughly 
timed  at  the  various  points  under  differing  conditions  and 
Avith  different  operators,  particular  attention  being  given  to 
Iceds,  speeds,  cuts,  si>ecial  appliances  used,  methods  of  set- 
ting and  notes  as  to  inefficiencies  with  rea.sons  and  recom- 


card.  The  degree  of  refinement  employed  in  making  the  time 
study  and  preparing  the  instruction  card  depends  primarily 
upon  the  frequency  with  which  the  operation  is  repeated. 
Where  possil)le  one  instruction  card  should  l>e  prepared  for 
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ogaritlimic  Chart  of  Cutting  Speeds  of  Lathe  Referred  to 
In  Fig.   1 


.system  u.se  but  often,  owing  to  viiriations  in  the  facilities  at 
the  various  points,  this  is  not  feasible;  in  this  case  the  mini- 
mum number  possible  should  be  used.  Where  operations, 
such  as  hydraulic  press  work,  are  performed  at  but  one  point, 
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time  studies  should  be  made  independently  by  two  or  more 
>liop  demonstrators. 

J'he  instruction  card  gives  the  time  allowance  in  detail 
witii  all  necessary  directions  regarding  special  tools,  ap- 
phances,  method  of  setting,  speeds,  feeds,  cuts,  etc.,  and  re- 
lieves both  the  workman  and  the  foreman  from  the  necessity 
ui  remembering  any  of  the  conditions.  It  becomes  in  reality 
;i  permanent  record  of  the  best  i)ractice  for  each  operation. 

Wlicre  instruction  cards  are  comi)letely  and  carefully  pre- 
pared they  may  often  serve  to  prevent  drifting  away  from 
aood.  econcanical  standards,  through  the  loss  of  facilities. 
The  possibility  of  this  use  of  the  cards  is  brought  out  by  the 
following  case,  in  which  a  special  angle  plate  was  constructed 
to  hold  eccentric  halves,  matching  with  a  tongue  and  groove, 
for  planing.  As  this  ordinarily  would  necessitate  an  e.x- 
]K'nsive  set  up,  a  large  saving  was  effected  and  a  reasonably 
small  piece  work  price  established  by  the  use  of  the  special 
fixture.  In  time,  different  workmen  performed  this  opera- 
tion and  through  lack  of  proper  instruction,  the  jig  was  mis- 
laid, the  work  being  done  without  it.  Soon  the  inevitable  re- 
sult followed;  a  complaint  was  made  that  the  price  was  too 
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Pig.  7 — Logarithmic  Chart  of  Cutting  Speeds  of  Lathe  Referred  to 

in    Fig.   5 

low.  In  the  investigation  some  one  was  found  who  remem- 
I'ered  the  old  jig,  and  when  it  was  discovered  and  again 
placed  in  ser\'ice  no  further  comj)laint  was  received.  Had  an 
instruction  card  been  used,  the  jig  would  never  have  been 
lost. 

In  the  event  of  changing  conditions  as  to  material,  size, 
mat  111 ne  tools  and  methods  used,  etc.,  the  time  .'Studies  and 
instruction  card  on  file  in  the  central  office  will  ser\'e  as  a 
means  for  (juickly  and  thonjughly  determining  what  effect 
these  changes  will  produce  and  modified  instruction  cards 
can  l>e  issued. 

The  task  of  thus  perfecting  th(.'  method  of  performing  each 
one  of  the  innumerable  o[)erations  occuring  in  a  railroad 
shop  would  be  one  of  inconceivaljle  magnitude  were  it  not 
for  the  great  similarity  of  many  operations  and  the  possi- 
bdit}-  of  developing  new  standards  from  the  records  of  past 
performances  combined  with  e.xperience  in  their  application. 

^^  hile  the  foregoing  has  referred  mainlv  to  machine  tool 


operations,  the  same  methods  are  applicable  and  should  be 
utilized  for  all  operations,  including  those  |XTfonned  in  the 
erecting  shop. 

In  addition  to  the  record  previously  mentioned  a  card  rec- 
ord should  be  maintained  at  the  central  office  for  each  indi- 
vidual machine  tool,  giving  a  record  of  all  breakages,  defects 
and  repairs.  Data  for  this  record  should  l)e  forwarded 
monthly  from  the  shops.  The  same  index  number  should  be 
assigned  to  this  card  as  is  assigned  to  the  machine-tool  rec- 
ord card.  Such  a  record  as  that  descril)ed  will  prove  of  in- 
estimable value  in  comparing  the  service  of  various  makes  of 
machines,  in  locating  weaknesses  and  giving  opportunity  to 
strengthen  them  and  also  in  indicating  whether  the  cost  of 
maintenance  is  becoming  prohibitive.  Aside  from  these  ad- 
vantages it  is  useful  as  an  aid  to  the  proper  selcTtion  of  new 
equipment. 

Closely  allied  with  machine  tool  efficiency  is  l>elt  efficiency. 
This  is  an  item  commonly  given  little  attention  in  the  average 
shop.  To  realize  the  maximum  of  l>elt  efficiency  at  a  mini- 
mum cost  the  selection  of  the  riglit  type  of  belt  for  the  con- 
ditions encountered,  must  be  made  at  the  outset.  The  appli- 
cation and  maintenance  should  then  follow  a  definite  stand- 
ard practice.  The  methods  to  be  standardized  ma\-  briefly  l)e 
stated  as  follows :  :. 

Method  of  lacing. 

Tension  to  be  maintained  and  iiK-ans  jiiovided  for  securing  it. 

Keeping  belts  clean. 

Insure  that  belts  do  not  wear  against  guards,   shifters,   or   flanges  of  cone 

steps. 
The  use  of  a  good  belt  dressing  to  keep  belts  pliable. 
The  placing  of  belts  on  pulleys  so  the  hair  side  is  next  to  the  pulley,  and  the 

outside  lap  trailing  when   running  ahead. 

A  belt  record  should  be  maintained  and  periodical  inspec- 
tions made,  in  order  to  anticipate  breakdowns.  Repairs 
should  always  be  made  outside  of  working  hours. 

A  careful  study  should  also  Ix^  made  to  establish  a  line  of 
standard  tools,  ^^■hen  warranted  by  the  extent  of  the  sys- 
tem a  specialist  should  l^e  placed  in  charge  of  this  branchy 
his  duties  including  the  study  of  the  heating,  forging,  tem- 
pering and  grinding  of  tcwls,  as  well  as  their  shapes  and 
sizes.  To  insure  correct  maintenance,  the  tools  should,  as  far 
as  possible,  be  supplied  from  a  central  jx>int  and  repairs 
carefully  checked  to  insure  that  .standards  estalilished  are 
maintained. 

Opinions  vary  as  to  the  details  to  l>e  employed  in  schedul- 
ing and  routing  locomotive  repairs,  but  to  secure  the  l)est  re- 
sults, it  is  necessan-  to  so  schedule  each  imix)rtant  division  of 
the  work  that  nothing  is  left  to  chance.  A  careful  working 
out  of  such  a  system  will  assist  materially  in  a  well-balanced 
distribution  of  the  working  force,  enabling  all  departments 
to  work  effectively,  eliminating  petty  complaints,  delays  and 
misunderstandings  and  tendency  to  an  imi)ro\  ed  shop  output. 

Where  the  system  is  of  any  size  a  manufacturing  depart- 
ment is  a  very  useful  adjunct  in  securing  decreased  cost  of 
.maintenance.  Such  a  department  should  l)e  entirely  divorced 
from  the  rej)air  shop  organization  and  oj)erated  as  an  outside 
concern.  The  repairs  on  structures  and  machiner}-.  depre- 
ciation, interest  on  investment,  i)ower.  oil.  waste,  deftx'tive 
material,  etc.,  should  be  accurately  accounted  for  and  the 
output  charged  to  the  various  shoi)s  at  a  j>rice  sufficient  to 
provide  for  all  these  indirect  charges  as  well  as  the  labor, 
material  and  supervision. 


V.ALUE  OF  E.XH.AUST  Sti:.\m  FOR  Hk.\ting. — Under  aver- 
age conditions  the  steam  discharged  as  exhaust  from  a  sta- 
tionary engine  can  be  made  to  accomplish  about  <)()  y^r 
cent  as  much  heating  as  when  in  the  form  of  live  steam 
discharged  direct  from  the  boiler.  But  from  the  waste  in- 
curred by  drips  and  leakage  of  back-pressure  relief  valves, 
the  heat  that  can  l)e  realized  in  average  plants  where  ex- 
haust is  used  for  heating  is  probably  not  more  than  SO  per 
cent  of  that  contained  in  the  .steam  supplied  to  the  engine. — 
PcKier. 
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PROGRESS  IN  EI.ECTRIG  ARC  WELDING* 

Pructically  every  lursre  railroad  shop  in  this  country  is 
using  the  electric  arc  process  with  metal  electrodes  for  flue 
weldinii.  Welded  tubes  are  practically  permanent  since  the 
tube  and  the  sheet  are  bonded  together  without  a  joint,  leaving 
virtually  no  chance  for  leaks  to  develop.  It  has  been  found 
that  the  tul)e  sheet,  after  the  tubes  iiave  been  removed,  is  in 
l)etter  condition  than  where  the  tubes  have  not  been  welded  in. 
Tile  welding  builds  uj)  the  sheet  around  the  holes  almost  to 
the  original  thickness.  It  is  essential  that  only  a  first-class 
operator  l)e  allowed  to  do  work  on  the  repair  of  boilers,  Im?- 
cause  of  the  dangers  that  are  attendant  ui)on  defective  work- 
manshij)  where  welded  plates  are  subject  to  pressure. 

Fireljox  repairs  are  closel}'  related  to  flue-welding  and  are 
being  made  with  e(|ual  success.  They  include  cracks  in  the 
side,  tube,  d(K)r  and  crown  sheets,  leaky  .staybolts,  seams,  etc. 
Patches  may  be  put  on  when  the  sheets  have  become  weakened 
so  that  repairs  are  impossible.  The  carbon  electrode  is  ordi- 
narily used  to  cut  out  the  defective  part  and  a  new  section  is 
then  welded  in  place.  Half-side  sheets,  door  sheets,  etc.,  are 
welded  in  without  diftkulty. 

Broken  locomotive  frames  are  very  successfully  repaired 
by  the  use  of  the  electric  arc.  The  great  advantage  in  this 
work  is  the  great  speed  that  may  be  obtained,  as  no  disman- 
tling of  the  kxromotive  is  necessary  beyond  that  recjuired  to 
give  the  welder  access  to  the  broken  parts.  There  are  cases 
where  frames  have  l)een  welded  without  drawing  the  fire. 

The  actual  co.st  of  repairs  made  in  a  large  railroad  shoj)  in 
the  middle  west  is  tal)ulated  below,  with  the  cost  of  tiie 
method  i)reviously  used  to  secure  the  same  results.  In  some 
instances  replacement  was  the  only  method  possible  until  the 
electric  arc  was  used.  The  arc  welding  costs  were  based  on 
a  power  cost  of  51  cents  an  hour  with  the  carljon  electrode, 
and  1  7  cents  with  the  metal  electrode,  together  with  the  cost 
of  lalx)r  and  an  overhead  charge  of  40  per  cent. 

\  C'ost  of  Cost  Iiy  otlicr 

>  welding  metliods 
Plugging    51     holes    in    e>|iansif.n    |>l.ite,    holes    1     in. 

(Jianielcr   l>y    '.■    in.    dee] $2.7->  $10.1.S 

Rep.iiring  mud   rinji 6.50  34.57 

Cutting  four  6-:n.   holes  in  tender  deck  sheet   J-^  in. 

thick    1.08  8.35 

Welding  eccentric  strap,  broken  through  neck 1.08  41. J8 

VVclding  two  .pokes  in   driving  wheel  center ".•)8  99.98 

Welding  cracks  in  side  sheets 26.15  31.79 

Repairing   firebox 1 34.89  869.58 

Building  up  flat  spots  on  locomotive  driver .40  225.00 

On  the  last  item  the  large  saving  is  due  to  the  making  of 
the  repair  at  the  roundhouse  without  withdrawing  the  loco- 
motive from  service,  while  any  other  method  would  recjuire  a 
week  or  10  days'  loss  of  time  while  the  locomotive  was 
shopped  and  the  drivers  turned  down.  If  the  loss  of  time  be 
considered  the  cost  of  the  older  method  might  easily  be  $500 
or  more. 

It  has  become  universally  accepted  that  a  special  motor- 
generator  set  gives  the  best  results,  because  it  supplies  current 
of  the  neces.sary  characteristics  and  does  it  at  the  lowest  cost. 
The  que.stion  that  remains  to  be  decided  is  the  size  of  the  set. 
Originally  a  separate  set  was  sujiplied  for  each  operator,  but 
experience  has  proved  that  in  a  shop  where  two  or  more  weld- 
ers are  employed  it  is  Ixnter  and  cheaj)er  to  have  one  .^^et 
supply  several  operators.  Arc  welding  is  neces.sarily  an  inter- 
mittent process,  and  hence  the  average  load  on  the  motor  gen- 
erator is  low.  Practice  has  shown  that  the  arc  will  not  be  in 
use  more  than  50  jier  cent  of  the  total  time  in  most  cases. 
This  makes  the  cost  of  power  higher  than  if  the  average  load 
were  nearer  the  capacity  of  the  .set. 

P'urthermore.  the  single  set  for  .several  operators  is  cheaper 
to  install  than  a  set  for  each  operator.  The  efficiency  of  the 
smaller  set  will  of  necessity  be  lower  than  that  of  the  larger 
set.  The  genc<-al  practice  now  is  to  install  a  motor-generator 
of  suftlcient  capacity  to  supply  all  operators  within  a  range 
of  500  to  600  ft.  of  the  set  with  permanent  wiring  and  outlet 

•From    an   article   by    T.    H.    l!ryan   in   the   February,    1916,   issue   of  The 
Boiler    Maker. 


panels  for  the  individual  operators  installed  at  the  most  con- 
venient points  where  welding  is  to  I)e  done. 

For  miscellaneous  repair  work  around  large  industrial 
plants  a  .SOO-ampere  equipment,  sufficient  to  allow  two  oper.i- 
tors  to  work  simultaneously  with  the  metal  electrodes,  i> 
usually  satisfactory.  Where  more  operators  are  employed  for 
welding,  and  where  carl)on  electrodes  are  used,  it  is  usuall\ 
desirable  to  put  in  a  large  set,  though  if  the  welding  booth- 
are  scattered  over  a  very  wide  area  the  use  of  several  sets  for 
two  operators  each  may  be  found  desirable.  Individual  con- 
sideration of  the  conditions  must  be  made  and  the  system  be-t 
suited  then  installed. 


GHISELS* 

BY  HENRY  FOWLER 

Chief  Mechanical  Engineer,  Midland  Railway 

\'erv  considerable  attention  has  been  given  to  the  composi- 
tion and  treatment  of  tool-.steel  u.sed  in  machine-tools,  Imt  the 
three  im})lements  of  the  hand  worker — the  file,  the  chisel,  and 
the  hammer — have  l)een  comj)aratively  neglected.  The  author 
is  aware  of  the  work  recentlv  done  in  testing  the  former  of 
these,  and  knows  that  there  is  little  need  of  improvement  w'ith 
the  last-named,  but  believes  that  the  chi.sel  has  not  received 
the  systematic  attention  its  importance  deserves.     A  close  ex- 
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Fig.  S- Square  Nose. 

Chart   of  Standard    Chisels 

amination  of  the  new  and  used  chisels  in  the  shop  over  which 
he  had  control,  confirmed  that  view. 

The  material  usually  employed  for  chisels  is  not  bought  to 
specification,  l)ut  a  well-known  and  tried  brand  purchased. 
In  tlie  chief  mechanical  engineer's  department  of  the  Midland 
Railway,  after  considerable  experiment  it  was  decided  to  order 
chisel  steel  to  the  following  specifications:  "Carbon  0.75  per 

"From  a  !)aner  pre-ented  before  the  Tn-titute  i){  Mechanical  Engineers  on 
February    18,    1916. 
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cent  to  0.85  per  cent,  the  other  constituents  being  normal." 

Ihis  gives  u  complete  analysis  as  follows: 

Per  cent 

Cnrhon 0.75-0.85 

Mapganese     0.30 

Silicon     0.10 

Sii.phiir 0.0J5 

Ph<isi>!ioriis     0.0J5 

It  is  perhaps  interesting  to  note  that  the  analysis  of  a  chisel 
which  had  i^iven  excellent  service  was  as  follows: 

Per  cent 

Carlxin 0.75 

^^.^lga^e^e    0.3« 

.Silicon     0.16 

Sulphur     O.OiS 

I'l!.'vpi:.)rus    0.0.'6 

rile  heat  treatment  this  chisel  received  is  unknown. 

At  the  same  time  that  chisel  steel  was  standardized,  the 
form  of  the  chisels  themselves  was  revised,  and  a  standard 
chart  of  these  as  used  in  the  locomotive  shops  drawn  up.  Figs. 
1  to  10  show  the  most  important  forms  of  these,  which  are 
made  to  stock  orders  in  the  smithy  and  forwarded  to  the  heat- 
treatment  room  where  the  hardening  and  tempering  is  carried 
out  on  l)atches  of  fifty.  A  standard  system  of  treatment  is  em- 
plo\cd  here  which  to  a  very  large  extent  does  awa\'  with  the 
personal  element.  Since  the  chemical  composition  is  more  or 
less  constant,  the  chief  variant  is  the  section,  which  causes  the 
temperatures  to  be  varied  slightly.  The  chisels  are  carefully 
lieated  in  a  gas-fired  furnace  to  a  temperature  of  from  730  to 
740  deg.  C  (1346  to  1364  deg.  F.)  according  to  section.  In 
l)ractice  the  chisel,  Fig.  1,  is  heated  to  730  deg.  C,  chisel, 
Fig.  2,  to  735  deg.  C.  (1355  deg.  F.),  and  a  1-in.  half  round 
chisel  to  740  deg.  C,  because  of  their  varying  increasing 
thickness  of  section  at  the  points.  U[)on  attaining  this  steady 
temperature,  the  chisels  are  cjuenched  to  a  depth  of  ^g  in.  to 
3/2  in.  from  tiie  point  in  water,  and  then  the  whole  chisel  is 
immersed  and  cooled  off  in  a  tank  containing  linseed  oil. 
This  oil-tank  is  cooled  by  being  immersed  in  a  cold-water 
tank  through  which  water  is  constantly  circulated.  After  this 
treatment,  the  chisels  have  a  dead  hard  point  and  a  tough  or 
sorbitic  shaft.  They  are  then  tempered  or  the  point  "let 
down."  This  is  done  by  immersing  them  in  another  oil-bath 
which  has  been  raised  to  about  215  deg.  C.  (419  deg.  F.). 
Tlie  first  result  is  of  course  to  drop  the  temperature  of  the  oil, 
which  is  gradually  raised  to  its  initial  point.  On  approaching 
this  temperature  the  chisels  are  taken  out  about  every  2  deg.  C. 
rise  and  tested  with  a  file,  and  at  a  point  between  215  deg.  C. 
and  220  deg.  C.  (428  deg.  F.)  it  is  found  that  the  desired 
temper  has  been  reached,  the  chisels  are  removed,  cleaned  in 
sawdust,  and  allowed  to  cool  in  an  iron  tray. 

A  question  which  naturally  will  be  asked  is  whether  com- 
parative tests  of  these  chisels  with  those  bought  and  treated 
l)y  the  old  rule-of-thumb  methods  have  been  made.  It  must 
be  admitted  that  the  author  knows  of  no  method  of  carrving 
out  such  tests  mechanically,  other  than  that  of  hardness  by 
the  Brinell  or  scleroscope  method,  while  any  ordinar}-  test  de- 
})ends  largely  upon  the  dexterity  of  the  operator.  The  uni- 
versal opinion  of  foremen  and  those  using  the  chisels  of  the 
advantages  of  the  ones  receiving  the  standard  treatment  set 
out  has,  however,  convinced  the  author  of  the  improvement 
made. 

Ouestions  may  l)e  raised  as  to  why  the  chisels  have  not  been 
normalized  at  about  900  deg.  C.  (1652  deg.  F.)  after  forging 
and  before  hardening.  This  matter  had  attention  when  the 
question  was  first  dealt  with,  but  at  that  time  there  were  no 
facilities  for  carrying  out  this  work.  These  have  since  been 
provided  in  connection  with  certain  other  work,  but  although 
various  chisels  have  been  normalized  in  the  manner  men- 
tioned, no  advantage  has  been  found  in  carrying  this  out. 

Effkct  of  Inside  Lap. — Addition  of  inside  lap  causes 
the  exhaust  to  open  later  and  to  close  earlier,  with  more 
compression  and  greater  cushioning  effect  of  the  exhaust. — 
Po'tver. 


OPERATING  A  LARGE  ENGINE  TERMINAL* 

BY  F.  W.  SCHULTZ 

District   Foreman.  Union    Pacific,  Grand   Island.   Neb. 

A  foreman  who,  through  promotion,  is  placed  in  charge  of 
a  large  and  long-established  engine  tenninal,  regardless  of 
facilities,  does  not  have  the  jol>  on  his  hands  that  a  foremati 
has  who  takes  charge,  as  an  entire  .stranger,  of  some  terminal 
where  it  is  necessary  to  make  an  organization.  Organization 
is  a  big  study  in  itself,  and  it  is  a  first-class  organization  that 
gets  results.  No  matter  how  gcxxl  a  terminal  may  be  as  to 
facilities,  it  will  not  run  itself.  Supervision  means  a  good 
deal,  and  plenty  of  it  can  be  had  in  any  organization.  The 
be.st  engine  terminal  organization  is  one  in  which  when  a 
man  drops  out  for  any  cause  he  is  immcxliately  rei)laced  by 
not  only  a  good  man  but  perliaps  a  better  man.  Understudies 
in  all  departments  are  necessary,  and  a  live  foreman  should 
so  know  his  organization  as  always  to  have  a  good  man  to 
promote.  Develop  an  organization  so  that  each  department 
reports  to  the  various  heads,  such  as  clerks  to  the  chief  clerk, 
foreman  to  the  general  foreman,  helpers  to  their  respective 
meclianics  and  hostler  helpers  to  the  hostlers.  Where  there 
are  three  fire  builders,  one  should  be  the  lead  man;  foreign 
laborers  alwa\s  work  well  together  with  a  lead  man.  If  onh 
two  blacksmiths  are  employed,  one  should  l>e  the  lead  man. 
It  does  not  look  well,  and  does  not  get  results  without  causing 
friction,  for  a  foreman  to  tell  a  hostler's  heli)er  to  tell  the 
hostler  what  he  wants  to  do  any  more  than  it  would  look  well 
for  the  general  foreman  to  issue  orders  direct  to  an  employee, 
ignoring  his  subordinate  officer.  If  he  desires  to  investigate 
a  matter,  or  issue  instructions  i)ersonally,  he  should  be  con- 
siderate enough  to  take  a  subordinate  officer  with  him.  (Jne 
man  can  handle  no  organization  alone.  He  must  have  good 
subordinates,  and  by  establishing  such  a  system  it  will  give 
the  general  head  time  enough  to  calmly  think  over  matters 
and  also  take  time  to  see  for  himself  how  things  are  going. 
Foremen  should  see  what  they  can  without  asking  too  many 
questions.  It  is  a  poor  time  to  investigate  a  piece  of  work 
after  some  irregularity  has  happened. 

\\  hen  two  men  are  set  to  work  on  a  piece  of  work  at  equal 
pay  and  are  to  be  left  alone  any  length  of  time,  one  man 
should  be  the  lead  man.  When  a  man  does  a  certain  piece  of 
work,  he  likes  to  know  how  well  he  has  done  it,  and  if  a 
foreman  finds  a  man's  work  is  good  he  should  say  so.  Nine 
times  out  of  ten  the  man  performing  this  piece  of  work  will 
do  the  work  quicker  next  time  and  tn'  to  do  it  l)etter;  there- 
fore the  foreman  gets  results. 

Systematic  promotion  of  men  should  l)e  practised.  Very 
often  an  employee  with  an  intermediate  rate  of  pa\-  leaves 
the  service.  Some  foremen  have  instructions  not  to  fill  such 
a  vacancy.  This  is  a  mistake.  Men  who  have  not  received 
this  rate  of  pay  are  looking  forward  to  this  increase,  and, 
when  several  men  can  l>e  advanced,  it  increases  the  efficieno' 
of  the  men  because  of  their  receiving  encouragement  and 
better  pay.  They  usually  l>egin  at  once  to  improve  themselves 
for  a  still  bigger  job,  which  is  getting  results.  An  employee 
in  any  organization,  who  has  a  good  idea,  or  di.scovers  some 
irregularity  and  reports  it  to  the  foreman,  should  immediately 
receive  commendation,  and  if  his  accomj^lishment  is  great 
enough  to  warrant  it  he  should  receive  an  increase,  however 
small.    Censure  may  do  much,  but  encouragement  does  more. 

Men  in  any  organization  appreciate  clean,  orderly  and 
sanitary  premises.  This  gets  results  by  teaching  order  and 
cleanliness. 

Modern  locomotives  which  have  outgrown  a  roundhouse 
are  housed  very  often  with  jiart  of  the  tender  sticking  out  of 
the  door,  and  at  zero  weather,  or  colder,  this  i)la\s  havoc 
with  both  men  and  equipment.  Some  enginehouses  have  a 
few  stalls  to  accommodate  part  of  the  large  j)ower.  A  live 
foreman  should  see  that  his  mechanics  do  not  have  to  bundle 

'Entered    in    the    Enginehousc    ('oni|>etition    which    closed    February    1. 
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up  with  so  many  clothes  that  they  will  be  "clothes-l)ound," 
and  should  either  put  an  engine  in  the  house  or  leave  it  out. 
The  yreate.>t  mistake  a  foreman  can  make  is  to  do  a  day's 
work  on  an  enjiinc  under  such  conditions  without  cutting  off 
the  tank,  closing  the  doors,  and  showing  his  organization 
that  he  has  their  welfare  at  heart.  Many  a  man  has  slighted 
a  job,  said  mean  things  alxmt  a  foreman  and  done  a  good 
deal  to  poison  the  rest  of  the  organization,  because  the  fore- 
man has  told  him  to  put  on  some  clothes  to  keep  wami  and 
go  on  i)ack  to  work,  forgetting  that  a  man  who  is  too  heavil\- 
bundled  up  cannot  handle  any  class  of  work  effectively. 
Xcwada>s  when  there  are  seven  or  eight  different  nationali- 
ties employed  in  a  large  terminal  employing  .•;()()  to  500.  and 
repairing  from  75  to  125  engines  daily,  a  foreman  must  step 
into  the  plant  as  a  dijilomat  and  .^^ee  that  there  is  no  friction 
Employees  in  their  various  stations  are  continually  looking 
to  some  man  whom  the\'  consider  above  them,  principally  for 
their  own  welfare.  If  a  foreman  encourages  them  it  spreads 
through  the  organization  and  gets  untold  results. 

.\s  regards  facilities,  there  should  always  l)e  two  incoming 
tracks  as  well  as  two  outgoing  tracks  to  the  turntable,  ("are 
must  be  taken  not  to  mi.\  the  direction  of  traffic.  Usually 
tracks  can  be  placed  on  each  side  of  the  coal  chute.  If  the 
roundhouse  is  too  small,  there  should  be  enough  storage 
tracks  outside  so  as  to  accommodate  the  overflow.  Any  round- 
house can  be  well  lighted,  and  if  steam  heat  is  not  enough  in 
pit  pipes,  ■stoves  can  be  placed  in  the  house.  Up-to-date 
engine  hou.^^es  usually  have  heat  enough  from  steam  heating 
{dants.  There  should  l)e  a  vise  and  a  work  bench  between 
every  two  stalls;  also  a  small  machine  room  adjacent  to  the 
roundhouse,  centrally  located,  with  proper  machine  tools  and 
a  few  of  the  ordinary  sup|)lies  which  are  used  daily.  It 
pays  to  put  a  man  in  charge  of  such  a  rtxmi  and  the  tools, 
with  instructions  immediately  to  see  that  defective  tools  of 
any  kind  are  repaired.  Mechanics  assigned  to  special  work 
should  be  given  special  tools  to  \)e  kept  along  with  their 
private  tools.  A  metal  bench  block  riveted  to  the  bench  pre- 
vents the  using  of  a  vi<e  as  an  anvil.  The  closer  facilities 
are  placed  to  the  work,  the  less  steps  high  priced  labor  will 
have  to  take.  High  priced  mechanics  retjuired  to  push  a 
truck  instead  of  doing  skilled  work  is  lal)or  misdirected. 

.\n  experienced  foreman  should  know  his  various  classes 
of  power  ju>t  as  well  as  he  should  know  each  mechanic. 
Kngine  failures  are  avoided  by  knowing  when  to  kee])  a  weak 
engine  off  the  road. 

.\  foreman  who  is  getting  near  tlie  100  per  cent  eftkiency 
mark  usually  maintains  a  permanent  organization,  as  no 
company  or  manager  is  going  to  disrujjt  any  organization 
by  reciuiring  a  reduction  in  force  when  results  are  nearly  per- 
fect. It  should  not  be  forgotten  that  regardless  of  facilities 
the  one  importiint  matter  is  to  make  an  organization  and 
maintain  it.  The  continued  getting  of  results  shows  a  .stable 
organization  and  one  that  is  handled  properly.  The  best 
thing  for  an\  foreman  to  do  in  case  he  is  not  getting  results 
is  to  inve.-^tigate  him>elf.  He  may  be  ever  .-^o  conscientious, 
but  he  may  need  .-^ome  experience:  above  all  things,  he 
shf)uld  never  allow  j)rejudice  or  sentiment  to  enter  into 
husine-ss. 

Ai>\ AX  r.ACKS  v)F  Popi'in  \'vi.\es. —  The  main  advantages 
of  poppet  valves  are  that  they  have  no  wear  from  movement 
on  their  .^eats.  and  re<|uiring  no  lubrication,  they  are  better 
adai)ted  to  the  u<e  of  superheated  steam. — Po'ticr. 

BoiLKR  Exi'Losioxs. — ']  he  mechani-^^m  of  a  boiler  ex- 
plosion known  as  the  Collmrn  Ulark  theory  is  as  follows: 
An  initial  rupture;  sudden,  rapid  reduction  in  pressure; 
the  formation  of  a  great  quantity  of  steam  in  the  water, 
hurling  the  water  at  the  opening,  increasing  the  latter  and 
shattering  the  boiler;  completion  of  vaporization  of  the 
liberated  water.  i)rojecting  the  parts  to  distances  depending 
on  the  violence  of  the  expan-^ion. — Ptmrr. 


RECLAIMING  DRIVING  BOXES 

BY  R.  P.  PETERMANN 
Tool  Foreman,  Atlantic  Coast   Line,  Waycross,  Ga. 

The  Atlantic  Coast  line  has  been  increasing  the  life  of 
driving  boxes  by  {)lacing  brass  liners  on  the  shoe  and  wedge 
faces.  The  box  is  dovetailed  and  heated,  and  is  then 
jacked  open  liefore  the  brass  liner  can  be  poured,  which 
takes  a  great  deal  of  time.  In  addition,  it  is  possible  to 
obtain  only  an  average  of  one  shopping  out  of  brass  liners 
as  the  metal  is  «;o  soft  that  it  either  works  loose  or  i)ounds 
out  at  the  ends  of  the  box. 

The  illustration  -^hows  a  box  with  a  steel  boiler  plate 
liner  applied.     With  this  method  it  is  necessary  to  true  up 
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the  box  on  a  planer  and  jdane  the  radius  out  of  the  corners 
.so  that  the  liner  can  be  welded  all  the  way  up.  This  weld- 
ing is  done  by  an  electric  welder.  The  plates  are  pulled 
down  solid  by  means  of  two  countersunk  -^4  in.  i^crews  and 
the  heads  of  the  .screws  arc  welded  to  })revent  their  getting 
l(K)se.  This  method  of  reclaiming  driving  boxes  is  a  great 
deal  cheaper  than  using  the  brass  liners,  and  it  is  believed 
that  it  will  result  in  at  least  twice  the  amount  of  service 
from  the  box. 


Sn»p-(\KKS  K)k  BoiLKK  I'kessukk  G.a<.ks. —  The  con- 
nection of  a  steam  gage  should  be  ."^o  arranged  that  the  gage 
canncit  l>e  shut  off  from  the  boiler  except  by  a  C(Kk  placed 
near  the  gage,  showing  at  a  glance  whether  the  cock  is 
open  or  closed.  To  fill  this  requirement  the  cock  should 
be  i)rovided  with  a  tee  or  lever  handle  arranged  to  l>e  paral- 
lel to  the  i)ipe  in  which  it  is  located  when  the  C(Kk  is  open. 
— I'o-^cr. 

Wetting  Dow  x  Slack  hj-.fore  Firixi;. — Although 
moistening  fuel  detracts  from  its  heat  value,  the  loss  is 
usually  more  than  compensated  by  prevention  of  dust  in 
handling  and.  especially  where  there  is  a  strong  or  forced 
draft,  wetting  down  will  generally  be  of  advantage  to  pre- 
vent fine  fuel  particles  from  being  caught  up  by  the  draft 
and  deposited  on  the  heating  surfaces  of  the  l>oiler  or  swept 
(!ut  of  the  drnincv  unburned  coal  or  ashes. — Pimer. 


UNIVERSAL   NON-PACKING   VALVE 

According  to  the  report  of  the  chief  inspector  of  locomo- 
tive l)oilers  for  the  Interstate  Commerce  Commission  1,770 
locomotives  were  found  defective  during  the  past  fiscal  year 
on  account  of  leaking  valves.  This  defect  is  principally 
due  to  improperly  applied  or  worn  packing  in  the  stem  of 
the  valve.  To  eliminate  trouble  and  defects  of  this  sort, 
valves  which  require  no  fibrous  packing  have  been  developed 
bv  the  Universal  \'alve  Company,  Karpen  Bldg.,  Chicago. 
The  construction  of  these  valves  is  shown  in  the  illustration. 
Thev  are  made  up  of  a  handle  .1  which  has  a  free  fit  on  a 


Universal    Non-Packing    Valve 

s<iuare  shank  of  an  auxiliary  valve  stem  I).  The  handle  is 
held  in  position  by  the  collar  B  which  is  screwed  onto  the 
body  of  the  bonnet.  The  auxilian,-  valve  stem  D  is  pro- 
vided with  a  square  socket  to  receive  a  square  shank  on  the 
end  of  the  main  valve  stem  C.  This  member  is  threaded 
into  the  bonnet  as  indicated  in  the  illu.stration  and  is  raised 
or  lowered  as  the  h;indle  is  turned,  a  square  socket  in  the 
auxiliary-  valve  stem  being  sufficiently  deep  to  always  en- 
gage the  shank  of  the  main  valve  stem. 

The  shoulder  E  on  the  auxiliary  stem  is  grooved  on  its 
upper  surface  and  bears  directly  on  the  l)abbit  ring  F  and 
is  held  in  permanent  contact  with  that  ring  by  the  cast-iron 
spring  G.  This  forms  a  sufficiently  tight  joint  with  but 
little  .spring  tension.  It  is  guaranteed  by  the  maker  to  last 
the  life  of  the  valve  under  high  and  low  pressures  and  at 
temperatures  ordinarily  met  with  in  the  use  of  saturated 
and  super-heated  steam.  The  spring  is  made  of  cast-iron 
under  the  Knudsen  patent,  as  this  material  has  been  found 


to  better  withstand  high  temperatures  than  a  steel  spring. 
In  view  of  the  construction  of  this  valve  it  will  with.«itand 
unusually  hard  service  without  its  oj)eration  being  affected. 
The  company  making  this  valve  is  in  a  position  to  make  the 
entire  valve  or  only  the  bonnet  for  application  to  valves  of 
other  makes.  Tlie  composition  of  the  babi)it  ring  is  varied 
to  meet  the  temperature  requirements.  The.<ie  valves  have 
been  in  successful  service  on  locomotives,  high  pressure  steam 
plants,  hydraulic  .systems  and  piping  .systems  for  the  lighter 
gases  such  as  oxygen,  acetylene,  etc. 


MACHINE  FOR  GRINDING  REFLEX 
WATER  GLASSES 

A  machine  for  grinding  reflex  water  gla.sses  is  being  man- 
ufactured b\  H.  B.  Underwood  &  Companv,  Philadelphia. 
Pa. 

It  is  simple  in  construction  with  very  few  wearing  parts 
which  are  protected  from  coming  in  contact  with  the  grind- 
ing material,  thus  avoiding  unnecessary  wearing  of  parts. 
The  only  part  which  is  likely  to  require  attention  is  the 
removable  loose  grinding  disc,  which  can  l)e  redressed  or 
replaced  at  little  cost.  The  machine  can  be  0{jerated  by 
unskilled  labor  and  with  cheap  materials.  It  consists  of  a 
revolving  table  .1  to  which  motion  is  imparted  by  an  air  mo- 


Reflex  Water  Glass  Grinding   Machine 

tor  B  running  at  100  to  125  r.  p.  m.,  and  four  glass  holders 
C  which  are  given  an  o.scillating  motion  ijy  the  pin  J)  set 
eccentric  with  the  table.  This  prevents  the  glass  running  in  a 
concentric  groove  and  avoids  scratching  or  cutting  it  in 
ridges.  The  glasses  are  held  under  a  flexible  pressure, 
which  can  be  regulated  to  the  recjuired  amount  by  the  pres- 
sure device  E.  The  grinding  compound  is  kept  in  CMitact 
with  the  glasses  by  two  spreaders  F  placed  diametrically  op- 
posite each  other. 
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BORING  BAR  FOR  CYLINDER  AND 
VALVE  CHAMBER  BUSHINGS 

Safe  u'uardiim  all  niovini^  j)arts  of  machine  tools,  both 
stationary  ant!  portable,  has  become  not  only  desirable  but, 
in  many  states,  obliiiatory.  In  the  new  design  of  the  Rooks- 
i)y  portable  Ixiring  bar,  the  manufacturers  have  l)een  guided 
l)y  the  "Safety  First"  i)rincij)le  and  have  carefully  guarded 
all  exposed  gears  and  moving  parts. 

These  machines  are  designed  especially  for  rel)oring  loco- 
motive cvlinders  and  valve  chami)er  bushings.  Thev  can 
l»e  used  with  one  or  both  cylinder  heads  removed  and  are 
easily  and  (juickly  set  up.  The  crosshead  blocks  are  bolted 
to  the  cylinder  with  the  cylinder  head  studs  and  the  Inir 
revolves  in  the  sleeves  ?up])f<rted  and  centered  by  set  screws 
in  the  crossheads.  When  boring  with  onlv  one  head  re- 
moved,  the  expanding  chuck  and  pin,  having  five  .sets  of 
taper  gibs  to  fit  in  >;tufting  boxes  of  various  diameters,  is 
used  to  support  the  crank  end  of  the  bar. 

The  power  is  applied  to  the  bar  b\-  means  of  a  back 
geared  driving  power  having  a  two  speed  (|uick  change  gear 
drive.  This  is  a  recent  improvement  and  is  of  particular 
advantage  where  the  same  bar  is  used  to  rebore  cylinders 
and  valve  chamber  bushings  of  various  sizes.  The  quick 
change  is  accomplished  by  simply   pulling  out  a   slip  pin. 


\ 


Portable   Boring   Bar  for  Cylinders  and   Valve  Chambers 

shifting  the  jjrimar)'  pinion  out  of  gear  and  driving  by  the 
intermediate'  shaft.  There  has  also  been  designed  an  im- 
proved tool  holder  using  high  speed  cutters  for  extra  hard 
service.  Ihe  cutter  head  is  fed  by  means  of  an  automatic 
feed  case  having  two  changes  of  feed  controlled  by  a  slip 
pin.  This  is  also  completely  encased  as  shown  in  the  en- 
graving. 

For  setting  the  bar  up  in  valve  chaml)er  bushings,  a  novel 
device  is  used  enal>ling  the  operation  to  be  tjuickly  and  ac- 
curately performed.  This  consists  of  a  set  of  taper  cone 
sleeves  in  halves,  fitting  in  the  counterbore,  supporting  the 
bar  in  a  central  position  while  the  blocks  and  crossheads 
are  being  lx)lted  up,  after  which  the  cones  are  removed  and 
the  bar  is  ready  for  reboring.  The  sleeves  being  taper,  one 
set  can  be  used  in  bushings  of  various  sizes  within  their 
range. 

These  portable  boring  bars  are  manufactured  by  E.  J. 
Rooksby  &  Company,  4il-4o9  X.  11th  St.,  Philadelphia,  Pa. 


Man'ganese  Steel. — This  steel  has  the  peculiar  prop- 
erty of  being  toughened  and  softened  by  quenching  in  water, 
resembling  copjx-r  in  this  resj)ect.  .\11  manganese  steel 
castings  are  sui)jected  to  this  treatment  to  remove  brittle- 
ness.  It  has  found  its  principal  application  in  castings  for 
crushing  and  grinding  machiner\-  and  railroad  crossings. 


CHUCK   FOR  DRIVING  TAPS 

Considerable  trouble  is  experienced  with  the  ordinary 
methods  of  driving  taps  in  getting  them  to  run  true.  This  is 
detrimental  both  to  the  (juality  of  the  work  and  the  life  of 
the  tap  and  is  due  to  the  fact  that  the  shanks  and  squares  of 
the  taps  vary  considerably  in  size.  These  variations  have 
made  it  very  difficult  to  .^^ecure  uniformly  satisfactory  opera- 
tion with  the  t\pe  of  holders  generally  used.  A  simple  tap 
chuck  for  use  in  the  drill  press  spindle,  which  is  designed  to 
overcome  this  difficulty,  is  shown  in  the  drawing.  This  de- 
vice is  known  as  the  True  Drive  tap  chuck  and  has  recently 
bten  placed  on  the  market  by  Scully-Jones  &  Co.,  Chicago. 


Simple   Tap    Driving    Chuck 

The  chuck  is  made  in  one  piece,  the  body  being  split  into 
four  segments  for  a  distance  of  from  two  to  four  inches  from 
its  lower  end.  The  square  head  of  the  tap  is  placed  in  the 
s(x:ket  of  the  chuck,  and  as  the  latter  is  driven  up  into  the 
Morse  taper  socket  of  the  drill  spindle,  the  segments  of  the 
chuck  are  tightly  closed  against  the  head  of  the  tap.  The 
chuck  socket  is  of  square  section  to  corresj)ond  with  the 
.square  of  the  tap,  thus  providing  for  a  positive  transmission 
of  the  drive.  The  chuck  is  of  hardened  steel,  and  tiiis,  to- 
gether with  the  manner  in  which  it  is  u.sed,  are  claimed  to 
make  it  almost  inde.structible. 


MOORE  TYPE  REFRIGERATOR  AND 
HEATER  CAR 

The  Moore  type  of  car  is  designed  to  meet  the  requirements 
for  the  transjjortation  of  perishable  freight  under  all  weather 
conditions.  It  is  a  combination  refrigerator,  ventilator  and 
heater  car.  Its  general  construction  is  the  same  as  that  of 
any  refrigerator  car  with  the  substitution  of  a  live  air  space 
al  »out  1  Yi  in.  wide  in  the  sides,  ends,  floor  and  ceiling  of  the 
car  in  place  of  the  usual  dead  air  space.  This  space  is  con- 
nected to  the  interior  of  the  car  by  a,^-in.  slot  in  the  inner 
lining  located  about  4  in.  above  the  floor,  and  to  the  ice  box 
at  the  top  of  the  car,  as  showTi  in  the  illustrations.  The  pur- 
I)ose  of  this  live  air  space  is  to  assist  in  the  matter  of  cir- 
culation and  to  completely  surround  the  contents  of  the  car 
with  a  wall  of  cold  or  warm  air,  according  to  w'hether  it  fs- 
used  as  a  refrigerator  or  a  heater  car.  The  interesting  fea- 
ture in  the  arrangement  of  the  Moore  system  is  the  means 
em})loyed  to  secure  a  positive  and  active  circulation  of  air 
throughout  the  entire  car,  no  matter  in  which  service  it  is 
u.'ied. 

Ihe  ice  box  is  located  in  the  center  of  the  car  directl}'  under 
the  roof.  It  is  substantially  supported  by  T-beams  and  is 
loaded  through  six  hatchways  in  the  roof.  The  ice  box  has 
three  openings  into  the  car,  one  at  each  end  and  one  in  the 
center.  Through  the  oj)ening  in  the  center  the  cold  air  is 
di.scharged  into  the  car,  as  indicated  by  the  arrows  in  Fig.  1. 
The  cold  air  falls  to  the  floor  and  tends  to  spread  out  over  the 
bottom  of  the  car  towards  each  end.  The  warm  air  rises  and 
enters  the  ice  box  through  a  netting  at  the  end  where  it  is 
cooled  and  again  passes  through  the  opening  in  the 
center  of  the  ice  box  into  the  car  chamber.  The  cold  air  is 
also  drawn  into  the  live  air  space  through  the  opening  in  the 
sides  and  ends  of  the  car  by  the  rising  warm  air  which  passes 
through  this  space  to  the  ice  box,  where  it  is  again  cooled 
and  discharged  through  the  middle  opening  of  the  ice  box. 
Tests  made  with  this  type  of  car  under  refrigeration  show 
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that  an  even  temperature  is  obtained  throughout  the  entire 
car.  This  positive  circulation  not  only  gives  the  proper  re- 
friu'tration  but  has  a  drying  effect,  which  is  of  decided 
advantage  when  perishable  freight  is  being  transported.  The 
dampness,  being  taken  up  by  the  warm  air,  is  carried  to  the 
ice  l)ox  and  there  condensed  and  deposited  on  the  ice,  where  it 
is  washed  away  with  the  drippings  from  the  ice  box.  There 
arc  tour  drains  which  carry  away  the  melted  ice,  two  being 
IcKated  on  each  side  of  the  car  and  discharging  underneath 
the  car  well  outside  of  the  tracks  and  away  from  the  trucks. 


through  temperatures  as  high  as  110  deg.  in  the  sun  and  96 
deg.  in  the  shade.  The  temperature  record  at  tlie  toj)  of  the 
fruit  is  especially  noteworthy,  as  it  was  only  .>  ft.  from  the 
ice  box.  It  was  also  stated  in  the  report  of  this  tes^t  that 
throughout  the  test  the  fruit  did  not  show  any  sign  of  mois- 
ture to  the  extent  that  usually  is  shown  on  refrigerated  fruit 
due  to  condensation.  This  undoubtedly  is  due  to  the  good 
circulation  obtained  in  the  car.  Comparative  tests  with  the 
end  ice  lx>x  cars  have  shown  that  the  Moore  cars  consume 
from  50  to  60  per  cent  less  ice  under  the  same  conditions, 


Fig.  1.     Moore  Type  Car  in   Use  for   Refrigeration 

Tlure  is  no  oi)portunity  for  the  water  from  the  melted  ice  due  to  the  fact  that  with  good  circulation  less  ice  is  required, 

to  cause  rotting  and  corrosion.  The  ice  tanks,  being  built  directly  under  the  roof  of  the 

The  accompanying  table,  which  is  a  report  of  a  test  made  car,  do  not  occupy  valuable  space,  as  do  the  ice  Ixjxes  in  re- 

on  one  of  these  cars,  illustrates  the  even  temperature  main-  frigerator  cars  equipped  with  end  ice  Ixjxes.    By  this  means  it 

tained  throughout  the  car  while  under  refrigeration.  is  possil^le  to  earn*'  from  20  to  25  per  cent  more  freight  in  a 

Top  Moore  car  than  in  an  end  ice  box  car  of  the  same  dimen- 
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Front.     Center.    Center.     Rear.       Temp.  SIGHS.      The  rigid  COnStrUCtlOn  of  the  106  bOX  also  pfOVldeS  a 
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Saturday,  7:30  a.  m 62           62           60           60           68  possible  objection  might  l>e  raised  due  to  the  raising  of  the 
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This  car  was  loaded  with  .320  Imnches  of  bananas,  the 
'^niperature  of  the  fruit  when  placed  in  the  car  being  about 
'■^  deg.  A  high  temperature  is  re(}uired  for  banana  service. 
To  obtain  the  desired  temperatures  in  this  test  refrigeration 
■  nd  ventilation  were  used  at  the  same  time,  all  plugs  being 
"ut  and  all  vents  being  partly  open.  The  car  was  sent  from 
^ew  York  to  Toledo,  Ohio.     Throughout  the  trip  it  passed 


Car   Under   Ventilation 

center  of  gravity  of  the  car  by  placing  the  ice  in  such  a  high 
position,  but  it  has  l>een  calculated  that  this  figure  will  not 
be  increased  materially,  it  varying  from  one  to  two  inches 
higher  than  refrigerator  cars  using  the  end  ice  Ixix  system. 
W'iien  this  type  of  car  is  used  as  a  ventilator  car  the  front 
and  rear  hatches  are  raised  to  an  inclined  position,  the  rear 
hatches  being  open  to  the  direction  of  travel  and  the  forward 
hatches  awa}'  from  the  direction  of  travel.  The  air  passes 
into  the  car  through  tlie  rear  hatches,  passing  down  into  the 
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li()KIN(i  H\\<  lOK  C^  I  IM)I:K    AM) 
\  AIA  I-  (:ilAMlii:K  lU  SIIINdS 

Nvfi-  uiKiriliiii^  all  inuvini,'  part-  <il"  maiiiiiu'  tii(ii>,  Ixith 
^lalioiuirv  a.iii'  pnrlaMf.  Iia>  lnHDinr  imi  iiiil\  tlr.-iraliK'  liut. 
in  inan\  >latt-.  <)l.liiialiir\ .  In  the  luw  dc-iu'n  t)i  tlu'  Kook-- 
l»y  |Kjrt;il>K-  jiiiriui:  !:;ir.  itu-  niamilat  un\i  -  liaxr  Wnn  mtidcil 
l>y  the  "SuiVt.y  First"  I"''"* ']•'*■  •""'  I'^'Vi  <  iri  full\  ijuardid 
all  fXjMiM'il  utar<  and  nmvinir  [tart^. 

F  In  -v  mailiintw  ari-  di^ii^ncd  t-|H<  iall\  lUr  nl-nriim  Imn- 
nioiivf  VvlimliTS  aatl;  valVo   rlianil.rr    l>u-liinu-.       I  lu\    (an 

■J«t"tl.-C*T  Avitii  ouf  or  liiitli  tvlindiT  In  ad-  rini<i\vd  and  .ire 
ra-lK  ;nvd  fjuitkly  -il  up.  llic  trn^-luad  liKnk-  arr  Ixplud 
iM  the   (Aliudvr  Avjrh   llu'   tyjindtr   liiati    -tud-   an<l    lli<-    l>ar 

,  K-volv*-!  ij»  tlu-  >]«'0%>''>  su|'|"'rtrd  and  (cnttri-d  l>y  -rt  -iri\\- 
in  tlh  *-ri>-'>lK';id>.  W  lien  Imrinii  willi  only  one  head  ri - 
UKAvd.  till- .txj);mdiim  iliuik  ;ind  |»in.  liavinii;  live  >ols  (if 
ta|'iT  yili-*  to  lit  In  ^ti'tt'inL;  l»o\i>  of  variou-  diamitcr-.  i- 
u-nl  1(1  -uf>{.>oil  tlif  (Tank  end  of  llic  har. 

■,•  .-rit'-  .j«)<>»'y  'is-  u]->|di((l  to  tlic  l.ar  I'V  nuan-  of  a  l»a<k 
irrarii'(.}  tlriv'TiujiimiT,  having  u  lun  -iki(1  <|uiik  >  hanixc  u'car 
drivf.  This  i>  a  rctvnr  ininrovciuiiit  and  i>  of  (lartiiidar 
advantage  uiuri-  the  sanir  l>ar  i-  ii-i  d  to  nlion-  (vlindcr- 
and  yalyo  OJurnil»tT  l»u-hini;s  of  varimi-  -i/c-.  I  In-  i|ui«  k 
("Ivanijc.  is  .a*'imm|ili-h(  d    l-y    -iniplv    iiuilinu   out    a    -liji    pin. 


Portable    Boring    Bnr    for   Cylinders   .inri    Vnlve    Ch.irnher-s 

-liiltiiiL:  the  primary   pinion  out  ol    'jcar  and  driving  l'\    the 
intcrnn-diatc   -liaft.       Iluri'   ha-   al-o   lucn   di -iLriu-d    an    iin- 
provcil   t(  (il   holder  u-inu   liiiili   -|>eed  lUltir-    for  e\lr.i   hard 
-<'r\  it  e.       I  lit    I  uui  r  luad   i-   fid   liy  lutan-  of  an  autoniati( 
fettl   .a-e   liavinu   two  •  haiiL't-  of   teed   (unlrollfd    1>\    a    ^lip 
j)iu.       riiis  is  al-M*  roniplt  tely  em  a>ed   a-   -lioun    in   tin-  t  n- 
i;nivini:. 

Tor  M.ttinL:  tlu-  l-ar  u[)  in  vahv  ( hanilxr  l-u-hiin:-.  a  ritivil 
dfVid-  i-  u^i'd  i-nahlinir  tlic  operation  to  Ix    t|uiikly  and  ai - 
I  uratcly   |tcrforrncd.       Ilii-   ton-i-t-    of   a    -et    of   taper   tone 
-Ictvt"'   in  lialve«i.   tittint,'  in  the  t  (amtirlxin-.  supporiiiiLr  tin- 
l.ar   in   a   teittral    po-ition    while   the   l»lo(  k-   and   t  ro>-lua(l> 
an    Lerni;  I»(»hed  up.  after  whit  li  the  tone-  are  riiuoved  and 
the  li.ar  i<  Yeady  lV»r  r<-l)<)rin!.r.      The  -leew-  Ikmul;  taper,  one 
:S*'t..can.  Lit*  U^'«l   in   I'li^hitii.'-  of   variou-   -i/e^   within   their 
raiitie.  ...... 

The-e  portal. le  Ixirintf  Icar-i  an-  niaiiulaelured  iiv  I'..  |. 
k(.ok-l.\  \  ((.nipany.  4.>l-4.^''  N.  11th  St..  riiiiadelphia.  Pa 

M.AN"»-.\XK'^:  StKI  !•■  1  111-  -leel  ha-  the  |>etuliar  [irop- 
t  rt\  of  heitiL'  t<)UL'lii-ned  and  -tiftiiitil  l.y  i|Uent  hitiii  in  water, 
re-enihlinn  ((.I'l'tr  in  tin-  ri-pitt.  .Ml  inani:ane-e  -teel 
ra-tini,'-  are  -ul.jei  1. 1|  to  ihi-  trealineiil  to  renittve  hrittli-- 
rios.*.  It  1ki<  fiHind  its  prim  ipal  applitation  in  t  astinii-  for 
.  ru-hiJiii  :iinl  .tirindini,'  mat  hiiu  r\    and   railrt»ail  t  ro--in!i>. 


ClirCK    lOK    1)KI\  INCJ  TAPS  ; 

^'(»n-ideralile  trouMe  i-  experuiu itl  with  tiie  ordinary 
method-  of  driving  taps  in  uettiim  them  to  run  true.  1  hi.>  i- 
di'trimental  hoth  to  tlu-  <|Uality  of  the  work  and  tlie  life  of 
the  tap  and  i-  due  to  the  fat  t  that  the  -hank-  and  -t|uare-  of 
the  lap-  \ar\  t  tm-ideralily  in  -i/e.  riH--e  \arialion-  haw 
made  it  vt.r\  tlitVuull  ttt  -eiure  uniformlv  -ati-fattory  opera 
tion  with  the  t\|>('  of  holder>  irenerally  u>ed.  .\  -imple  tap 
1  hut  k  for  u-e  in  the  drill  pre->  >pin(lle.  whieh  i-  de-i^ned  t< 
t.vertome  thi-  diflKully.  i-  -h(»wn  in  the  drawing.  lliis  de- 
\  It  e  i-  known  a-  the  True  Drix'e  ta|>  t  huck  an<l  ha-  r(.'centl\" 
l"t'.  II  plated  on  the  market  li\   Stull\-|one-  ^  ('<»..  ( "hieago. 


Simple    T.i|3    Driving    Chuck 

riit  t  hut  k  i-  made  in  one  pie(  e.  the  Ihm1\  heiiiLT  -plit  Into 
lour  -tu'iniiit-  for  a  di-taiKe  (.f  from  two  to  four  int  he-  fronV 
it-  lowt  r  end.  The  -(|Uare  head  of  the  tap  i-  plated  in  the 
-oiket  of  the  (hu(k.  and  as  the  lattt  r  i-  dri\tn  up  into  the 
.Mor-e  tajier  -o(  ket  of  tlu;  drill  .-|iindle.  the  seLjment-  of  the 
(  lull  k  are  tightly  <  losed  ai;ain-t  the  head  of  the  tap.  The 
1 1,U(  k  -otket  i>  of  .S(|uare  M-ttion  to  (orre-poiid  with  the 
-i|Uare  of  the  tap.  thu-  providinu  for  a  jxi-itive  transnii.->ion,;' 
tif  the  ilrive.  I  he  t  hu(  k  i-  (»f  hardilied  -tei'l.  and  thi-.  to-.. 
Lietlur  with  the  maimer  in  whith  it  i-  u-eU,  afv  tlaimed.tt; 
make  it  ahno-t   indotrut  tihle.  '  '  •■' 


MOOKK  \\v\    \u:\H\r.\\<\\()\<  AM)   •    : 

IIKAlKk    CAR 

I  lu    .Mt.ore  t\pe  of  ear  i-  de-ii,'ned  to  meet  the  re<|uire1iient.'>. 
for  tlu-  tran-|>ortati(»n  of  perishaMe  freight  under  all  weather. 
t(.n(lition>.      It   i-  a  ( (»ml)inatioii   rrfriijerator.  wiitilalor  and 
la  ater  tar.      It-   general   t  ttiistruftion    i-  the  -ame  a-  that   of 
any  refrigerator  ear  with  the  -uti-titution  of  a  live  air  -i>aie; 
at'out   1  '  _•  in.  wide  in  tlu'  >i(les.  end-,  lloor  and  teiliiiLj  of  tlie- 
lar  in  place  of  the  usual  dead  air  -paee.     This  -paee  i>  nmr 
lit  t  ted  to  the  interior  of  the  (ar  li\   a  .vi-Jn.  -lot  in  the  inner' 
linini;  h Mated  ahout  4  in.  above  the  tloor.  and  to  the  i(c  ho.x 
at  the  top  of  the  lar,  a-  .-hown  in  the  illu-tratioil-.      Tlu-  pur- 
po-e  of  thi-   live  air  -pa(  e  i.-  to  a--i-t    in  the  matter  of  (ir-" 
tidation  and  to  (itm|>Ietely  -urrouixl  the  ttinteiit-  of  the  car 
with  a   wall  (»f  ttiid  or  warm  air.  atttirdim:  to  whether  it   i."=-- 
[\yii\  a-  a   refrimrator  or  a   heater  (ar.       The  intere-liin,'  fea- 
ture in  the  arraimemeiit   of  the    Moore  -y>tem   i-  the  mean.s 
em|iloyed   t(»   -e(ure   a    po-ilive   and   attivf  tinulation   (tf   air' 
throuirhou!    tin    entire  tar.    no   matter    in    whith    -ervite    it    is 
ii-ed. 

rile  it  e  |.o\  i-  lot  ated  in  the  t  enter  of  the  <  ar  iliret  tly  umler-, 
the   roof.      It    i-  -uli>tantiall\    -upported   l»y    T  I.eain-  and    l^^- 
lo.ided  throuudi   -i\  liatthw.ix-  in  the  roof.       The  it c  lio\   liaS" 
three  opeiiin"_'-   into  the  tar.  one  at  ea»  h  v\u[  and  one  in  the 
((titer.       Ihroimh   the  opeliiliL'   in   the  renter  the  (old    air   is 
lii-t  handed  into  tlie<ar.  as  indi<ated  hy  tlu'  arrows  in  l"\\s,.  1.  ■ 
I  lit   fold  .lir  fall-  to  the  floor  and  tend-  to  -preatl  out  over  the 
I'ottom  of  the  (ar  toward-  eat  li  end.      The  warm  air  ri.-es  and 
enter-  the  it  e  l»o\  tlirouuli   a   mttiiiL,'  at  the  end   where  it   is 
cooled     and     auMin     pas<e-     throuiih     the     opeiiiim     in     the- 
(enter  of  the  i( c  hox   into  the  tar  (hamlter.      The  (old  air  is\ 
al>o  drawn  into  the  live  air  -pace  throimh  the  ()pcnin<4  in  the 
-ide-  and  ends  (»f  the  tar  Ity  the  ri.-inii  warm  air  whit  h  pa--f-^ 
through   thi-  -pate-  to  the   i(  e  liox,   where   it    i-   a^ain   cooled 
and  dixhariic-d  thnamh  tlu    middle  opening  tif  the  ice  l>ox... . 
Te-ts  made  with   thi-  type  of  car  under  refrigeration   show 
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.III   cvt,!!   tnnprraluri'   i>   ohtaimd   lliniuiiliout    tlu-   c-iilin' 

I  his  jHi>itivf  (.  in  ulatit)!!   not  oiiK    u'ivis  tin-  j)rojK'r  rc- 

ralioii   l)Ut   has  a    (In  int:    tl'k«t.   whidi     is    of    <ieci(lo(l 

nla.m.'  uht'ii  |)c'rishal)K'  frriulit  i^  licini:  traii-porti'd.     Tlic 

;j)iU'S>.  iK'ini:  taken  u]»  1>\   tlu-  warm  air.  i>  tarried  to  the 

,.\  ami  ihrR-  londi-nsed  atul  (k'lxjsitcd  on  the  ice,  whore  it 

-hed  awav  with  the  dri|>|tini,'^  Irom  the  iei-  Uox.       There 

iiur  (lrain>  whieh  earr\    a\\a\    the  nu-Ued   iee.  two  l)ein.u 

u-d  on  eaeli  side  ot'  ihv  ear  and  di-(  hariiini;  undirneath 

.  ,ir  well  out>i<le  of  the  traek-  and  awa\    from  the  iriu  k-. 


ihrouuh  tem|ieraturi-  a*  liiuh  a-  ll<i  dvii.  in  tiie  -un  and  '"> 
^le^.  in  the  >hade.  The  temperature  niord  at- the  to|>  of  the 
fruit  i>  e-|)e«  iall\  noteworthy.  a>  it  was  only  .>  ft.  from  the 
iie  hox.  It  \va-  al-o  -tated  in  tiie  rej>ort  of  thi-  te-t  that 
throuizliout  the  ti-t  the  fruit  did  not  -imw  an\  -iL'ti  of  nioi>- 
tiire  to  the  extent  that  usually  i>  >h(»wn  «>n  refriiierated  fruit 
•  iue  to  t  on<len-ation.  I  in-  iMidoul>tedly  is  due  to  tlu-  u<K»d 
eireulation  ohtained  in  the  <ar.  ("omjiarative  te-t-  with  the 
end  ice  Ixix  tar-  hav«  -hown  that  the  Mo<»re  <ar-  «on-unie 
fr<im  .><)  to  '•<•  |>er  tent   le--   iee  under  the  -ame  Min<liti<»ns, 


Fig.   1.      Moore  Type  Car   in    Use   for    Refrigeration 


n-  i->  no  i)|i|tonunity   for  the  water  Irujii  ihc  melted  ice 

Li-e  rotting  an<l  torro-ion.  '   '       '.•'-^^■"--  "l   '"^ 

IJie  accomitanyinu  taitle.  whith  i-  a  re[tort  of  a  te>t  made 

iiu-  of  the-e  tar-,  illu-trates  the  even  temperaturt-  main- 

li  throinihout  the  car  while  under  refrigeration. 

.    .■     ..    j    ,   -  .'•  .       Floor         Moor         Fruit 
■    .,■  -  '•.    "    ••:'-■■•--'.'•         Front.      CVntor.     Center. 
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-vdUe  to  the  lat  t  that  with  i:o(»d  »  irtidaticm  le-s  i<'e  i^  retjuire<l 
'  rile  i(f  tank-.  1>einii  huilt  direilly  under  the  rouf  of  the 
tar.  do  not  o((U|»\'  xaluaMe  -jMCi*.  as  do  tlie  ite  Uixe-  in  re- 
friijerator  tar>  e<iuip|ied  with  eiul  it  t-  hoxe-.  liy  thi-  int-aii-  it 
is  po— ihlt-  to  tarry  from  Jo  to  J.^  jh.t  cent  more  freight  in  a 
^hM>re  tar  than  in  an  t  nd  id-  l»o\  cur  of  the  .-ame  tlimen- 
:sioiis.  The  riuitl  t  tm-trut  tion  of  the  ite  l«t»x  al>»>  provides  a 
valuahle  rein  fort  i-mt-nt  to  the  -uper-trut  ture  of  tlie  car.  .\ 
|»o--il>le  olijeeiion  miiiht  he  rai.-i-<i  <liit    to  the  rai-in^'  of  ihc 


Fig.   2.    Moore   Type    Car    Under    Ventilation 
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\Ioiiil;i>.  6:(iii  a.    in. . ,.  .,.y. 

I  his   (ar   was   loaded    with    .^2'l    liuiuhes  of    hanana-.   the 

i't-rature  of  the  fruit  wlu-n  |>latt-d  in  tlu-  tar  ht-iiiLi  al>t)Ut 

deLj.      .\  hiuh  temperature  i-  re(|uired   for  Itaiiana  servitt-. 

•  olitain  the  desired  tem]>erature-  in  thi-  li--t   refriueration 

d  Ventilation   wen-  u-eil  at   the  -aine  time-,  all  ]»luiis  heiiiL' 

It  and  all  vents  l.t-iiiL'  partly  open.      The  car  was  sent  from 

■'■w    \'ork  to    Toledo.  ( )hio.      Throuudiout  the  tri|)  it  pas.scd 


Center  of  L'ravity  of  the  tar  l.y  placim:  the  it  t-  in  -ut  h  a  hiuh 
po-itioji.  hut  it  ha-  Ueen  taleulatetl  that  thi-  I'liiure  will  not 
In  in<  rt-a-etl  materially,  it  varyini:  from  one  to  twti  int  he* 
hiudu  r  than  refritit-rator  tar-  u>inu  the  i-nd  itf  laix  -\ -tern. 
\\  lii-n  thi-  t\[>e  of  tar  i-  u-ed  as  a  ventilator  tar  tlu-  front 
and  rear  liatt  lit--  are  rai-ed  to  an  iiulined  jto-ititm.  the  rear 
hatt  he-  l>ein'.2  open  to  the  tlirt-ttion  of  travt-1  and  the  torwanl 
liatthe>  awa\  from  the  direition  oi  travel.  I  he  air  pa--t-< 
iiitx)  the  car  iliroui;h  tlu-  rear  hatt  lies,  pa— inir  down  into  the 
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ice  box  and  into  the  car  it.^^elf  through  the  grating  at  the  rear 
end  of  the  ice  1)0.\.  The  tendency  i.s  for  this  air  to  pass  along 
the  ceiling  to  the  end.  thence  downward,  back  along  the  floor 
to  the  front  end  and  out  through  the  forward  hatches,  the 
.■-uction  caused  by  tlie  outer  air  passing  over  these  liatches 
assisting  to  remove  tlie  air  from  the  inside  of  the  car.  The 
action  of  the  air  when  the  car  is  used  in  this  service  is  well 
shown  by  the  arrows  in  Fig.  2.  Records  of  the  temperature 
taken  with  one  of  these  cars  under  ventilation  loaded  with 
.>17  bunches  of  bananas  show  the  same  uniformit\  of  tem- 
perature as  was  oljtained  when  the  car  was  running  as  a  re- 
frigerator car.  The  following  table  gives  the  temperatures  at 
various  parts  of  the  car  on  a  shipment  from  New  York  City 
to  Dunkirk.  X.  Y. : 

Ceiling. 

Fri.lav,    11:00   a.    m 74 

Friday,  7:IK1  p.    ni 68 

Saturday,  7:00  a.   ni....     64 

Saturday,  4:30  p.   ni 70 

Sunday,   10:30  a.   m 68 

On  arrival  the  fruit  was  green  and  cool.  In  the  report  of 
these  tests  it  was  stated  that  although  this  was  not  as  severe 
a  test  as  could  have  been  made,  the  results  show  that  the 
Moore  system  of  ventilation  is  to  be  considered  superior  to 
the  end  system  of  ventilation.  Bananas  are  a  difficult  product 
to  transport  without  deterioration. 

When  the  car  is  to  be  u.sed  to  carry  perishable  freight  under 
heat  a  coal  stove  is  provided,  as  shown  in  Fig.  .1.  It  is 
carried  in  an  insulated  box  located  under  the  car  at  the 
side  near  the  door,  and  is  operated  entirely  from  the  outside. 
It  heats  the  fresh  air  taken  from  an  intake  located  directly 
beneath  the  stove.  This  air  surrounds  the  stove  and  chimney, 
passing  up  through  the  heating  drum,  and  enters  the  car  near 
the  top.  displacing  the  colder  air,  forcing  it  down  through 
the  live  air  space  and  off  the  floor  of  the  car  into  the  live 
air  space  under  the  floor,  where  it  passes  into  the  heater  box 
whence  part  of  it  goes  out  through  the  waste  air  pipe  which  is 
connected  to  the  chimney  and  part  is  reheated  and  passed 
back  into  the  car.  The  arrows  in  F'ig.  .>  show  the  action 
of  th'j  circulation  of  the  air  in  the  car.     The  .^tove  used  for 


west,  and  it  has  l^een  found  entirely  adequate  to  handle 
perishable  freight  in  the  coldest  weather.  The  rights  for 
the  use  of  this  car  are  now  controlled  by  the  Refrigerator, 
Heater  &  \'entilator  Car  Company,  St.  Paul,  Minn. 


LUBRICATOR  FOR  LOCOMOTIVE  AIR 

PUMPS 

The  subject  of  locomotive  air  puni])  lubrication  is  om- 
which  has  not  been  given  a  great  deal  of  consideration  b\ 
tlie  mechanical  departments  of  most  of  the  railroads  of  thi.-^ 
country.  The  lubrication  of  the  steam  cylinder  is  usually 
taken  care  of  in  one  of  three  ways: 

Where  locomotives  are  equipped  with  hydrostatic  lubri- 
cators  for  lubricating   the   engine   cylinders,    an   additional 
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Air  Pump  Lubricator  for  Both  Air  and  Steam  Cylinders 

feed  is  supplied  on  the  lubricator  and  connected  to  the  steam 
cylinder  of  the  air  j)ump; 

Where  locomotives  are  equipped  with  force-feed  lubrica- 
tors for  lubricating  the  engine  cylinders,  an  additional  pumj) 
is  supplied  for  furnishing  lubrication  to  the  steam  cylinder 
of  the  air  pump: 

In  >;ome  in.>^tances  a  separate  single  feed  hydrostatic  lub- 
ricator i>  applied  to  the  locomotive. 

None  of  these  schemes  is  entirelv  satisfactorv,  as,  in  the 


Fig. 


-Moore  Type  Car   Arranged    for   Heating   the    Lading 


heating  is  -iimple  in  con>truction  and  may  safely  be  oper- 
ated by  inexperienced  men.  The  coal  used  in  the  stove  is 
carried  in  the  coal  box  directly  alongside  of  the  stove.  I'ea 
coal  has  been  found  to  give  the  best  results,  although  any 
kind  of  fuel  can  l)e  used  in  ca.-^e  of  necessity.  Results  of 
tests  with  this  t\  pe  of  car  u.sed  as  a  heater  have  .shown  that 
a  uniform  temperature  can  be  maintained  throughout  the 
car.  and  that  the  air  in  tlie  car  is  maintained  in  a  partic- 
ularly clear  and  pure  .<;tate.  The  heater  car  has  been  made 
standard  on  three  |)rominent  roads  operating  in  the  Xorth- 


first  ca.>-e.  the  lubrication  of  the  steam  cylinder  of  the  air 
pump  is  ])laced  in  the  hands  of  the  engine  crew,  with  the 
natural  result  that  oil  is  fed  continuously,  regardless  of  the 
amount  of  work  which  the  pumj)  is  doing.  This  objection 
applies  also  to  the  third  .-scheme. 

The  second  scheme  is  open  to  the  objection,  and  it  is  a 
seriou-  one  on  heavy  freight  jmwer,  that  lubricant  is  fur- 
nished the  steam  cylinder  of  the  air  pump  when  the  loco- 
motive is  in  motion  only,  and  it  will  be  fully  appreciated 
tlial  it  is  at  this  time  that  the  air  pump  on  a  heavy  freight 
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locomotive  requires  the  least  amount  of  lubrication.  When 
a  locomotive  so  equipi)ed  makes  a  stop  with  a  long  train 
the  air  pump  is  usually  re(|uired  to  make  several  hundred 
ifrokes  in  recharging  the  train  line,  during  which  time  it 
\\'\]\  in  many  cases  become  so  dry  as  to  interfere  seriously 
with  its  operation  and  efficiency. 

The  lubrication  of  the  air  cylinders  of  locomotive  air 
pumps  is  generally  taken  care  of  even  more  inadecjuately 
tlian  is  the  lubrication  of  the  steam  cylinders.  Neither  the 
livdrostatic  lubricator  nor  the  ordinary  force-feed  lubricator 
is  a  satisfactory  device  with  which  to  lubricate  the  air  cylin- 
ders, as  in  either  case  the  oil  is  introduced  in  amounts  in 
excess  of  what  is  required,  and  in  a  form  which  is  not  best 
suited  to  the  lubrication  of  the  hot  dry  cylinder  walls  and 
the  valves,  it  is  the  practice  generally  to  introduce  oil  into 
the  air  cylinders  through  what  is  commonly  known  as  an 
oil  cock  applied  to  the  top  head.  With  this  arrangement 
someone  is  de})ended  upon  to  fill  the  cup  with  oil,  oi)en  the 
cock  and  allow  it  to  tlow  down  into  the  cylinder  when  the 
jjump  is  not  in  operation.  This  method  is  not  conducive  to 
good  results  on  account  of  the  fact  that  as  a  general  propo- 
sition oil  is  not  applied  until  indications  of  its  need  are 
ob.-erved;  also  on  account  of  the  fact  that  when  oil  is  intro- 
duced it  is  in  such  cjuantities  and  in  such  form  as  to  car- 
bonize on  the  walls  of  the  cylinder  and  to  gum  up  the 
discharge  valves.  Further,  the  lack  of  facilities  for  prop- 
erly lubricating  the  air  cylinder  leads  to  the  objectionable 
practice  of  p(mring  oil  on  the  outside  of  the  intake  strainer, 
which  tends  to  gum  it  up,  causing  dirt  to  collect  in  such 
quantities  as  to  restrict  the  free  passage  of  air  through  the 
intake,  and  interfering  with  the  capacity  and  efficiency  of 
the  pump. 

With  the  view  of  overcoming  these  difficulties  and  fur- 
nishing lubrication  to  air  pumps  in  i)roportion  to  the  amount 
of  work  done,  the  lubricator  illustrated  has  been  designed 
by  O.  C.  Wright,  assistant  engineer  of  motive  power,  Penn- 
sylvania Line,  Fort  Wayne,  Ind.,  and  patents  applied  for. 
Fig.  1  shows  the  lul)ricator  as  applied  to  a  Westinghouse 
9Jj  in.  air  pump.  Fig.  2  shows  a  section  through  the 
oi)erating  parts  of  the  lubricator;  Fig.  3  shows  the  operat- 
ing member  of  the  lubricator  in  detail. 

Referring  to  Fig.  1 ,  it  will  be  noted  that  three  connec- 
tions are  made  to  the  lubricator.  No.  75  leads  to  the  pipe 
supplying  steam  to  the  steam  cylinder;  12  to  the  top  head 
of  the  air  cylinder,  and  //  to  the  air  inlet  of  the  air  cyl- 
inder. 

Referring  to  Fig.  2,  it  will  be  noted  that  connection  /_', 
being  made  to  one  end  of  the  air  cylinder,  provides  a  means 
for  creating  alternate  vacuum  and  pressure  in  the  cavity  P, 
which  produces  a  reciprocating  motion  of  the  operating 
member;  in  other  words,  one  cycle  of  the  air  pump  pro- 
duces a  complete  stroke  forward  and  back  of  the  operating 
member.  Tn  the  backward  stroke  a  quantity  of  oil  is  drawn 
from  tlie  ciq)  L,  through  the  port  V,  into  chamber  Q,  a  part 
of  which  on  the  forward  stroke  is  forced  through  the  pas- 
sage y,  past  the  double  ball  check  valves  5  and  6,  into  the 
connection  75,  and  thence  to  the  steam  supply  pipe  of  the 
steam  cylinder.  Simultaneously  with  this  operation  on  the 
back  stroke  of  the  operating  memlier  a  small  quantity  of 
oil  is  drawn  from  the  cup  L,  through  the  port  l',  into  the 
chamber  /',  and  on  the  forward  stroke  part  of  the  oil  is 
forced  through  port  .^'  into  connection  77,  thence  through 
the  air  inlet  pa.st  the  inlet  valves  and  into  the  air  cylinder. 
This  oil  enters  the  cylinder  in  an  atomized  state  on  account 
of  its  mixture  with  air  during  its  ejection  from  chamber  P. 
From  the  foregoing  it  will  be  noted  that  on  each  stroke  of 
the  pump  a  quantity  of  lubricant  is  supplied  to  both  the 
steam  and  air  cylinders,  which  quantity  can  be  regulated 
by  the  proper  proportioning  of  the  ports  U  and  I'  and  locat- 
them  with  proper  relation  to  the  limits  of  travel  of  the 


operating  member.  It  will  be  noted  from  Fig.  1  that  the  bolt- 
ing flange  /,  Fig.  2,  is  attached  to  the  lower  steam  cylinder 
head,  which  not  only  serves  as  a  convenient  method  of 
suj)porting  the  lubricator,  but  also  affords  a  means  of  con- 
ducting heat  from  the  steam  cylinder,  maintaining  the  oil  in 
the  lubricator  at  practically  constant  temj^erature  under  all 
weather  conditions. 

It  is  believed  that  the  application  of  this  device  will  be 
fotmd  to  result  in  not  only  a  reduction  in  the  amount  of  oil 
used  and  the  number  of  train  detentions  on  account  of  air 
pumji  failures,  but  also  in  an  appreciable  reduction  in  the 
cost  of  mamtaining  the  pumps. 


COMPOUND-GEARED  PNEUMATIC  DRILL 

An  exceptionally  powerful,  compound  geared  pneumatic 
drill  motor  has  recently  been  brought  out  by  the  IngersoU- 
Rand  Comjxmy,  11  Broadway,  New  York,.  This  drill  is 
reversible  and  is  designed  to  handle  the  heaviest  flue  roll- 
ing, drilling,  reaming  and  tapping.  It  is  particularly 
adapted  to  tapping  operations  on  flexible  stay  bolt  work,  run- 
ning-in  stay  bolt  sleeves,  locomotive  valve  setting,  and  other 
heav}-  duty  operations.  The  construction  is  such  that  it  de- 
velops full  power  on  the  reverse  as  well  as  the  forward  mo- 
tion. This  is  of  particular  advantage  in  applying  flexible 
stay  bolt  sleeves  as,  after  the  sleeve  has  been  set  up  tight,  it 
is  possible  to  unscrew  the  sleeve  cap  by  reversing  the  motor. 
This  obviates  the  necessitv  for  the  usual  cumbersome  wrench. 


Heavy   Duty  Com  pound -Geared    Drill   Motor 

In  setting  locomotive  valves  this  motor  has  the  same  advan- 
tage in  that  it  will  revolve  the  drivers  in  either  direction  with 
equal  facility. 

The  motor  has  the  one  piece,  gear  timed  valves,  the  ball 
and  roller  i^earing  crank  shaft  and  connecting  rods,  and  is 
generally  similar  in  construction  to  the  other  pneumatic  drills 
built  by  the  same  manufacturer.  It  is  ordinarily  furnished 
with  a  No.  5  Morse  taper  socket  and  0})erates  at  a  free  spindle 
sj)eed  of  100  r.p.m. 

Oxygen  Tests. — The  only  positive  way  to  test  the  com- 
parative value  of  electrolytic  and  liquefaction  oxygen  is  by 
a  practical  laboratory  test  using  a  gas-l)ell  and  meter,  cut- 
ting metals  that  are  identical  and  using  the  same  torch  for 
all  tests.  This  will  give  the  relative  oxidizing  effects  pres- 
sure and  costs. — The.  Welding  Engineer. 

Boiler  Tubes  Split  in  Beading. — When  tube  ends  l^e- 
come  split  from  beading  they  may  not  have  been  properly 
annealed,  tlie  beading  may  not  have  been  done  gradually 
around  the  tube,  or  before  any  beading  was  done  the  tul:)e 
ends  may  have  projected  too  far  l)eyond  the  tube  sheet  to 
be  turned  over  without  splitting. — Power. 
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uv  i'*)\  .iiiti  into  llu-  tar  il~«-lf  tlinniLili  tlic  Lirutiiii;  at  tlu-  rcur 
»  nti  <»t'  ihc  \\\'  \h)\.  IIk-  uiuUih  y  i-  iDr  llii>  air  to  pa^>  aloiiii 
iIk-  reilinti  to  tlio  c-n<l.  iIu-ikv  (l«»\viiuar(l.  t>at  k  aloni^  tlu'  lloor 
lo  tlic  front  end  ;intl  out  tliroii^li  llu-  lOruanl  liat(  lu>.  tln' 
-iuu(m  raiiM-cl  Itv  till-  outer  air  pa-«ini,'  over  tln>e  luitt  lie> 
.i>.-i>tinu  to  nin<ive  llu-  air  from  tlu-  in^^ide  of  the  ear.  1  he 
aetion.  of  iFie  air  \Vhen  the  tar  i-  u-fd  in  ihi-  >ervin'  i>  well 
-hown  li\  the  arrmvs  in  Fiji.  2.  Ketord-  of  tin.'  teni|iirature 
lakeii  with  one  of  tife-e  ear.-*  under  ventdation  loade<l  with 
■■>  1  7  l>un(lie>  of  i)anana~  -!iow  tlie  -anie  uiiifoniiity  uf  tnn- 
perature  as  .\vii>  (tl)tain<-d  when  the  ear  wa>  runiiinL,'  a-  a  re- 
friiATatnr.car./rjK'  following  tal»le  uixt-  the  leinjiera lures  at 
varitiu.'*  |>art'*  of  the  ear  on  a  -hipnu-iil    frui^i  Ni-u    ^  ork  <'il\ 

.]•»  iHrnkirk,  X.  \.: 


U'.-«t.  and  it  ha-  l-i-i-n  found  entirely  ade<|uate  to  haiid 
perishahle  freight  in  the  ( olde>t  weather.  The  rii^hts  f 
the  use  of  thi»  ear  are  now  lontrolled  l>y  the  Refrit^erato 
Hrater  ^:  Nentilalnr  ("ar  '"nnipan}.  St.    I'aul.   Miini.         ••.-.; 
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<  )ii  arrival  tlu-  frvdt  wa-  Lireeu  and  (otil.  In  du-  ri-|iort  «'! 
tiiesf  tests  it  ua-  >tate«l  that  aldmuLili  tin.-  wa-  n«ii  a-  -ivrre 
a  tc-t  as  «»»uld  havi-  l.i'eii  made,  tin-  r»-ull-  -Imw  that  tin- 
Moore  ."iy-sirm  of  vt-ntilation  i-  to  l>e  (on-idend  -uperior  lo 
the  end  system  of  ventilation.  Hanana-  are  a  ditVit  ult  |trodu<  l 
III  transport  without  <l(-terior  iiion.         ,    .; 

When  the  » ar  is  to  In-  u-ed  to  earry  |K'ri>halile  frei<,'ht  under 
heal  a  tiial  -ti»ve  i^  provid«'d,  a-  -hown  in  |-"iir.  .v  It  i- 
•  arricd  in  an  in>ulati'd  l>o\  lotatid  uncUr  the  i  ar  at  tlu 
side  nt-ar  tlu-  door,  and  i-  o|ierat<-d  rnlirely  fnmi  die  <iut-i<ir 
I;  heat-  till"  fri->h  air  taken  from  an  iiUake  loeated  diretil\ 
I-meath  tlu-  -love.  Ihi-  air  -urroimd-  the  -tovt-  anij  <  himne\ . 
■|>a--ini;  U|i  throut:h  the  lu-atiuir  drum,  and  enter-  tin  .  ar  luar 
du-  lop.  Hi-phuinji  the  eohU-r  air.  fon  inu  it  dnun  through 
llu-  livf  air  -pa<e  and  off  ihe  ihtor  of  the  »ar  into  the  live 
air  .-pa«V  under  the  ll<M»r.  where  il  pa-.-e>  into  the  lu-au-r  lio\ 
uheiuvparl  of  it  ^oe-  out  throiiudi  the  wa-te  air  pipe  whieh  i- 
rouneetcd  to  tlu-  ehinnu-\  an<l  pan  i-  rduatrd  and  pa--t'd 
l>at  k  iiito  ihf  tar.  The  arn»w-  in  I  ii:.  .^  -luiw  the  at  lion 
.«)f,  ihi- -einulatiiiM  nf  tlu-  air  in  the  t.ir.      I  hi-  -lii\f  u-i-i|   for 
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PiMrs     •   .,,,,_, 

I  la-    -ul'jttl    (if    !(n  (inKtlivf    air    pump    luKrit  atinn    ii*-:()h\ 
width  has  noi   liei-n  Lriveti   -i  ureal  ileal  of  t  on-ideraiion  !. 
the  meehanital  department-  of  mo-t  of  the  railroads  of  th; 
muntry.       Ihe   lul>ritalion   <if   the   .-leant  eyliiuler   i>   u-u;dH 
taken  tare  of   in   unt-  if  thrt-e   ways:      *■;     -■  •   ■''■■.•-;•■.';■'-.■,,:-'■ 

Where   lotontolive-   are   e<iui|iped    with   hydrostatic   iulm'-'  ' 
tator-    ftir   lul'rit  atini:   the   eiiuiiu-   cxlinder-.    an    additiona! 
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Air   Punip   Lubricator  for   Both    Air  and   Steam   Cylinders 

fet-tl  I-  -u|iplif<l  I'll  the  lulirii  alnr  and  tonnt-ticd  lo  llu-  -leani  . ' 
eyiindt-r  of  llu-  air  oump:  :■  •        •"     .-   .';' 

W  lure   In  omitivi-  art-  ei|ui|»|»ed    with    fune  ft-ed   luhriea-    V 
tor-  for  lultrit  atiin:  tlu-  enuiiu-  t  ylinder-.  an  additional  puntj' 
i-  -upjilieil   for  furnishing  luhritation  u»  the  -team  t  yliiulcr 
of  tlu-  air  pump:     '-        ->  ' ' '  '  — 

In   -ii!iu-   in-laiiti-  a    -tparalt-  .-inglt-   ft-t-d   li\drii-Iatii    lu!i 
rit  alor  i-   applinl   tn  the  lot nmolivt-. 

N'liiu-  of  thv-i-  -thenu.'-   I-  t-ntiril\    -ati-fai  torX".' a?i.  inthe-     , 
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Fig.    3 — Moore   Type   Car    Arranged    for    Heating   the    Lading 


heatini;  -i'.  'il'iplt     i'l    >i.n-lruetion   and    may    -afely    Ik-   ujnr-  fir-l    ta-.-.    llu     lu'ritalion    t.i'    iht-    -ham   tylindtr   n\    the   air 

at<'«l  '•)    iiK'.Nperieni  ed   lut-n.      The  tnal   u-ed    in   tlu-   -itive   i-  nump   i-   plat  id    in   llu-   han.l-  of  llu-  enuiiu-  t  n-w.   with   tlu 

«arrie<|  in  tlu-  »t»al  l-ox  (tirt-itly  ahm-j-ide  of  llu-  -lovt-.      I'ra  natural   rr-uh   lb  it  oil   i-   fed  >  out  inuou-l\ .  ri-^ardle-.-  of  tlu 

eoal    ha-   i..-en    found   to  'iivf   llu-   1-t-l    rf-ull-.   allluiuuh    an\  aniounl   nf  work   width   llu-   pump   i-  doim,'.       Ihi-  oliietli<»ii 

kiiul   <'-\    tut  1   talijie  u-td    in    la-t-  if   lu-t fs-iity.      Rr-uh-   of  a|>|)liv-  ;d.-o  i<i  the  tlii;-.|   -rhenu-. 

it-t-  with  tlu..<  r\  |.)iv  «rt' ear  li-«tl  a-  a   lu-au-r  havt-  -Imun  thai  Ihe   -iinnd    -i  luint-    i-  opt-n    lo  ihc  olijtttion.   and    il    i>-':> 

a    uniftirm    ieni|>eraturf   tan    in-    maintaiu-d    ihrouiihout    llu-  -erinu     nUt-   im    heavy    fn-iL^ht    powt-r.   that    luWriiant    i-    tur 

tar.  and   ih  it   tlu-  air   in   tlu-  i  ar   i-  maintaiiud    in   a   jiartit  -  ni-lu-d   du-   -it-am  t  ylinder  of  tlu    air   pump   wlu-n   the   U)eo 

ularh   tl.a"  ,uul  port-  -tali-.       llu-  lu-ater  tar  ha-  i.t-in  niadt-  motivt-   i-    in   motion   oidy.   aiul    it    will   Ik-   fully   apjireciated 

standard  on   three  promiru-ni   rnad-  optralinL.'   in   tlu-   North-  thai   it   i-  at  ihi-  limt-  thai  tlu-  air  pump  on   a   lu-avy   freiqhl 


■KU.i 


"lylo 


U.ULW.W     MlXUAMCAl.     I.M.IXHI.K. 


-I 


Jll 


iin("ti\i"  ri-'|u:i\-^  Uk-  Ira-t  aiiKJUiit  of  luliri(  atioii.     W  1k-ii 

,i(  Miimtivi'    >u  f(|ui|>iK<l    iiiaki>    a    >Ut\)   with    a    louis.   train 

air  )Hini|i   i-   ii>iiall\    n<|iiiri(l   to  luakr  >-rvcral   liiin<lro(l 

;k.>-   in   ri't  liaruini:  tlu'   train   line,  during   wliith   time   it 

;!    ill   niaiix    <  a-rs   Ikhoiui'   mi  drv  a>  t<»   intirfi-re   >frii)U»ly 

h  ,i>  ()|H'rati(iii  and  (.•iTk  i.iK  \ .         .     \_.;"  •■••.;'    -. 

I  lir    lu!)rii  alien    'it'    tlic    air   (vlindt-rs   (»f    1(k  tim<irivo "  a'ir 

iiiip^    i.->    miurall)    lakiii    larr    of   i  vin    mcirc    inadc<|Ualt'ly 

•  j:H  is,il:«'  Uihritali'Mi  nl"  the  ^trani  » ylindiTS.      Xcitlur  tin- 

drti>i;ilic  liiltritator  mir  \\\v  ordinary  rono-ki-d  liihrirator 

a  •>:iti?iact<ir\   di'vice  witii  \\iii(li  to  luKritati-  tlic  air  ( ylin- 

rC'.  a>   in  citluT  ta-i'  iIk-  oil   i^   intro<liKi'd   in   anxiunt-   in 

.iv>s'()f  vliat  i.-  r<.'|niml.  ami  in  a   f<irni  whitli  i^  not  In'-t 

Mrd  to  tla-   iiiliricalion  ol    ihr  hot  dry  tylindiT  wall-  and 

■    vilw-.      It   i-  tlu-  praiti'v'  Lnni-nillv  to  imrodim-  oil   into 

,1    air  «)\!i!idt'r-    tliroiiudi    uliat    i-   loninioid}    known    a-    an 

■\  cock   a[>|'!'cd    to   tlu'   top   luad.      W  illi   tlii-   arranizmimt 

•nu'oni'  i-:  d»'!iciidrd  iMion  to  lill  the  (Up  with  oil.  o|icii  the 

i.  k   and   allow   it   to   llow  down    into  Uu-  (xlimUr  wlim   th.- 

inp  i-  not  in  operation.       1  hi-  imthod  i-  not  condiu  i\.'  to 

.M'd  ro.-'.dt-  on    icrount  of  ih»-  fact  thai  a-  a  plural  propo- 

-ition'oil    i-   not    applied    unnl    imlication-   of    it-    nei-d    art- 

.i>-erved:  .;iNo  on  account  of  tne   fat  I  that  when  oil   i-  intro- 

hiM-d   it   i-   in   >iKh  (|iiantitie>  and   in   -mh    form  a-  to  tar- 

■  iiii/e    on    tlu'    wall-    of    till'    cvlindiT    and    to    mnn    up    the 

i-i  hari^e  valve>.      Iiirtlur.   the    la*  k    of    facililie-    for   prop- 

:i\    hil'-i(  atini;   the   ai*"   >  ylnuKr   Unl-   to   the   olije«  tionahle 

r:i.  till-  of  jiourini:  oil  on  the  out-ide  of  the  iiuake  -trainer. 

liith   ti-nds   to  iruni    it    up.   cau-in.u  dirt   to  mllect    in    -uch 

i.tntitie-  a-  to  re-irid   tlu    free  |»a^si,tie  of  air  lhroui:h   the 

Mtake,   and    inteif.riiiL:   wuh   tlu-  ca|)acil\    and   eftn  ien«  \    of 

lie    pump.       .'     ■>..'.■.:  •      -•  ■.''■'' r''-  ^  ^- ].:■■  V-: 

With   the  view  <»f  ftviTconiiniiJ  the-e  (iifficiilti*"-   and   fiir- 

i-hiny  luhritation  t(t  air  pum|)>  in  proportion  to  tha-  amount 

!    Work   done,   the   luhriiator   illustrated   has   Inen   de^iiined 

\    <  ).  ( '.  W'riuht.  a--i-tant  'imiiuer  of  motive  power.   I'emi- 

-ylvania    Line,    lort    Wayne.    Ind..   and    jiatent-   apjilied    for 

liu.    1    >how-   the   lul)ri(at(»r   a-   applied   to  a    Wf-liniihtni-i- 

'j    iri.    uir    pmnp.      Jiu.    1    -how>    a    -eition    throut:h    the 

laTiit'nL;   p.irt-  of  the  luhricator;    l"iu.   .-i    -how-   the  operat- 

uii  meniher  of  the  luhriiator  in  detail.  ■,;,■ 

kiferriii','  to   \"]>i.    1.    it    will   I.e   noted  tltnt  three  connec- 
tion- are  made  to  the  lu!>ricatt'r.      \o.    / -;   lead-  to  the   |»ipe 
-itpplyini:  >team  to  the  -team  cylindi-r;    /.'  t<i  tlu-  top  head 
<i    the   air  cvliiidcr.   and    /  ,'   to  tlu-  air   inlet   of   the  ,iir  vy\- 
:nder. 

keferriim  to   Viii.   2.  it  will  l»e  noii'd  that  lonneition    /_'. 
•'•inu'  made  to  one  end  of  the  air  (}lin(Ur.  provide-  a  nii-an- 
for  ireatinu  alternate  vacuum  and  pre-.-ure  in   ilu-  cavity  /'. 
\hi(h    jiroduce-    a    n' iprocatin^    motion    of    tlu-    operating 
incnilKr:    iti    other    word-,    one    (\«K-    of    the    air    puniji    pro- 
duce- a  ((implete  -troke  forward  and  lta(k  of  the  operating: 
Meinler       In  the  liackward  -troke  a  (|Uantit\   of  oil  i-  drawn 
iroin  the  (Up  /.,  throuu'h  tlu-  piirt    1.  into  chamher  O.  a   jiari 
of  which  on   the   forw.ird   -troke   i-   fonc*!  ihrouiih   the  pa-- 
-iL'e   1'.  pa>t  the  ihiuMi-  hall  i  hei  k   valve-    •>  and  (K  into  the 
onnettion    /  ■;.   and   theme  to  ilu-  -team   -uppl>    pipe  of  the 
-team  cylindc-r.      SMnidlautou-K    with    thi-  opi-ration   on   the 
'  i(  k    >fi'ke   of    '.he    opi-ratiii'^    memlier    a    -mall    <|Uantity    of 
"d    i-  drawn    Iroin  tin-  <  up   /..  throuudi   tin-   port    f  .   iiuo  the 
'  h amher    /'.    and    on    tin-    forward    -imkc-    part    of    the  oil    i- 
'oned    through    ;«irt    .''•    into   idnntction    / /.    then«  e   throuiih 
die  air  iidel   pa-t   the   iidet   valve-  and   into  the  air  cvlinder. 
I  hi-  oil  enter-  the  cylinder  in  an  atomi/ed  -tate  on  accoum 
of  it-  tmxture  with   air  durini;   it-  ejection    from  chamber  /'. 
J  rom  the  fore'.'oimr   it   will   !>e  noti-d  that  on  eai  h   -troke  of 
the   |tuinp   .1    i|uantit\    of   luhricant    i<   -upplieil    to   lioth    the 
>team    and    air   « ylinders.    which    i|uantit\    <an    l»e    regulated 
hy  the  ])ntper  j)roportioiiini!  of  the  port>  ('  and   I'  and  locat- 
thein    witli    j»ropc:r    relation    to    the    limits    of    travel    of    the 


operating'  memlur.  l\  will  he  nole«l  frtnu  l"iu.  1  that  the  holt- 
inii  llan^e  ./.  Vi-j..  2,  i-  attached  to  the  lower  >tiam  cylinder 
head,  wjiiili  not  oidv  -ervc-  a>  a  convenient  nietluKl  «)f 
-upportinL:  the  luiirii  ator.  Inu  al-o  afford>  a  means  of  »on- 
<luctii:i;  heat  from  the  -team  <  ylimler.  maintainin:.;  the  oil  in 
the  lul.ricalor  at  practitiilly  I'.n-taiit  tc-mjieraiure  umier  all 
Weather  i ondit i«in-. 

It  i-  helieved  that  ihi-  a])pli(ation  of  thi-  device  will  l»e 
found  to  re-iil!  in  not  only  a  reduction  in  the  aniouni  of  oil 
u-c<l  ami  the  ninnher  of  train  dctciition>  on  uccount  of  air 
|»ump  failure-.  I»ut  al-o  in  an  appn-c  iaMc-  re<luciion  in  the 
co.^t  of  iiuiiuiainin^  the  ]>umj»s. 

C()\iP()rM)-(;i;AKi:i)  i*Ma  .\i.\tk:  i^kiil 

.\n  i\(e|ttionall\  powerful.  ■  oni pound  L'eared  juicLunatic 
drdl  motor  ha>  recentiv  Iteen  i)roui:lu  out  hy  the  Iniier-oll- 
kiiid  Compan},  11  Ilroatlway.  New  York..  Thi-  drill  is 
rcViT-il'le  and  i-  de-iu'Ucd  to  liajulle  tlu-  heavii->l  llue  roll- 
int;,  drillimi.  reamiim  and  tappini;.  It  is  p.irtic  ularly 
adajttc-d  to  tajipini:  o]H-ralion>  on  llc-\iliK-  -lay  Uilt  work,  run- 
n'nii-.n  -lay  l«)ll  >K-eve-,  lo<«imotivc  valve  sotttni:.  and  other 
heav\  duly  operation-.  Ilu-  lon-truction  is  such  that  it  de- 
\\  lop-  full  power  «)n  the-  n-vc-r-c-  a-  well  a-  the  fciruard  mo- 
tion. Thi-  is  of  partieular  advantavre  in  applyini;  llexiMe 
-lay  loll  -K-eve-  a-,  after  tlu  -Kvve  ha-  hern  se^t  up  tiudil.  it 
i-  po->il.le  to  un-e  Tew  the  -lecve  cap  hy  fe  ver>ini;  the  motor. 
Illi-  oliviate-  the  iiece-.-it\   for  th  ■  u-ual  cuml.er-<ime  wrench. 


Heavy    Duty    Compound-Geared    Drill    Motor 

In  sei (lit iihx ((motive  valve--  thi-  motor  ha-  the  -anu-  .ulvan- 
tai:e  in  that  it  will  revolve  the  driver.-,  in  either  dirceiuui  with 
e<(Ual  faeility.       ■-      .  ':■..■"'-'■:'".-■       •      .    :^     •; 

The  motor  ha-  the  one  |»iee:c,  near  timc-<l  valve--,  tlu-  l..tll 
.iiid  roller  lu-arini,'  i  I'ank  -hafi  and  connettijii:  pkI-.  and  is 
mnerally  -imilar  in  ton-true  lion  U)  the  other  piie-umatie  drills 
iiuilt  l»y  the  -ame  manufat  tur*r.  It  i-  ofdinarih  l"uniishcd 
with  a  .\o.  .>  .\lor-t  tajier  -<k  kct  and  o|»erate^s  at  a  frtv,>pin«lle 
-pt-t-tl  t)f  1  (i.'t  r.|).m. 


(  )\v<.K\  T?  vis.  The  tinly  imsitivc  way  to  ttSt  tlic  com- 
parative- value  of  clcttrohlic  .md  liquefaciicjn  ,o\\  nen  i>  l»y 
a  [.rat  til  al  lahoratory  te->i  u-inj:  a  iias-U^ll  aiul  nie-te-r.  « ut- 
tiin:  m«lal-  that  are  identical  and  usini;  the-  -ame  t<>rch  f»»r 
all  te-ts.  I  liis  will  yive  the  relative  oxidi/int,'  effet  t-  pre-- 
-u'e-  and  costs.- -77;<    11  Wr//;/;'  Kui^iiuir. 

lit  u  Ik  Ti  r.i  s  Si>i.u  i.\  lii.\iii\«..  -  Wlun  tuhe  e-iul-  U- 
1  omc-  -plit  from  hea<lini:  tlu-\  ma\  n<»t  have  he-en  prope-rlv 
aimeale<i  the  heading;  ma\  not  have  Ik'CH  tlone  i,'ra<luallv 
arountl  the  tul>e.  or  hefttre  an\  iieatlini.;  was  done  the  lul>e 
e-iitl-  may  have  projected  ioc»  far  lic-\ttnd  the  tuhe  she<-t  to 
Ik-  turned  ove-r  without  .s[)littin.«i.-   I'tnur. 
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News  Department 

CORRECTION 

In  the  article  on  the  design  of  Hollow  crank  pins  in  the 
February  number,  there  was  an  error  in  equation   (6),  on 

3   /  pi  Li 

page  67.    This  equation  should  read  D,,   r=  8  \'  — where 

15  ttS 
S  is  the  allowable  fiber  stress  of  the  material.     As  the  formula 
is  printed  5  is  the  stroke  used  in  finding  P.     The  same  error 
occurs  directly  below,  where  the  formula  should  read,  D.,  = 


diameter  of  a  solid  pin  = 


'     32  PL 


JOHN  SCOTT  LEGACY  MEDAL  AWARDED  TO 
CLEMENT  F.  STREET 

The  city  of  Philadelphia,  acting  on  the  recommendation 
of    the    Franklin    Institute,    has    awarded    the    John    Scott 
Legacy   Medal    and   Premium   to   Clement    F.    Street,   vice- 
president  of  the  Loco- 
motive    Stoker     Com- 
pany,    for    the     Street 
locomotive      stoker. 
About    100    years    ago 
John    Scott,    a   chemist 
and     metallurgist     of 
Edinburgh,     left     to 
Philadelphia    a    large 
sum  of  money,  the  in- 
terest on  which  is  used 
for  the  encouragement 
of  "ingenious  men  and 
women  who  make  use- 
ful inventions."       The 
legacy      also      provides 
for  the  distriljution  of 
a  medal  inscribed  "To 
the   Most    Deserving," 
and  a  money  premium 
to  persons  whose  inven- 
tions shall  merit  it. 
Mr.  Street  was  at  one  time  mechanical  editor  and  mana- 
ger of  the  Railway  and  Engineering  Review,  now  the  Rail- 
way  Review.      He    was    later   associated    with    the   Dayton 
Malleable    Iron   C(mij)any   for  nine  years,  engaging   in  the 
designing  and  selling  of  railway  supplies;  with  the  Well- 
man,  Seaver.  Morgan  Company,  and  the  Westinghouse  Elec- 
tric   &    Manufacturing    Company.     He    began    development 
work  on  the  stoker  that  bears  his  name  in  November,  1907, 
the  first  machine  being  put  in  service  on  a  Lake  Shore  & 
Michigan   Southern  locomotive  in  May,   1909.     There  are 
now  1,000  Street  stokers  in  service  and  on  order. 


Clement    F.    Street 


/\PRIL,   1916 
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In  accepting  the  award  of  the  ^ledal  and  Premium,  Mr.  ported  for  some  time,  was  for  pa.<>senger  train  cars  for  the 

Stioet  expressed  his  high  appreciation  of  the  honor  which  Chilean   State   Railways   ordered   from   the   Osgood-Bradley 

hr.  i  been  conferred  upon  him  by  the  Franklin  Institute.     He  C\ir  Company. 
tO'  k  occasion  to  give  full  credit  to  his  assistants  who  had 

lu-ped   him   perfect   the   stoker.     He   also   made   the   state-  MEETINGS  AND  CONVENTIONS 

nicnt  that  Herman  H.  Westinghouse,  president  of  the  West-  American  Railroad  Master   Tinners',   Coppersmiths'   and 

iri:!iouse  Air  Brake  Company,  was  the  man  who  really  made  Pipefitters'  Association. — The   fourth   annual  convention  of 

till  Street  stoker  a  success,  and  added  that  had  it  not  been  the  Railroad  Master  Tinners",   Cop{:)ersmiths'  and  Pipefit- 

fur  the   financial   backing   which   he   secured    and,   equally  ters"  Association  will  be  held  at  the  Hotel   Sherman,  Chi- 

in:i)ortant,  the  moral  support  he  gave  it  and  the  men  who  cago,  on  May  22-24. 

urre  developing  it,  the  machine  would  not  be  where  it  is  lutematioual  Railz.'ay  General  Foremen's  Association— 

*    '^'^'  The  annual  convention  of  the  International  Railway  Gen- 

eral    Foremen's   As.«ociation    will    be   held    on    August    29- 

EQUIPMENT    ORDERS    IN    MARCH  September  l,  at  the  Hotel  Sherman,  Chicago.     The  follow- 

'Ihe  heavy  buying  of  cars  and  locomotives  continued  dur-  '"8  i-""  the  list  of  topics  to  be  considered  at  this  meeting: 

in.u  the  month  of  March.     The  sales  during  the  last  week  of  ^^^  Department  Problems,  E.   K.  Griest,  chairman;   Coun- 

the  month  were  especially  large,  orders  having  been  rei)orte(l  terbalancing  the  Tocomotive   and    Fitting   Up   Frames   and 

during  the  week  for  128  locomotives,  4,250  freight  cars  and  Binders,    H.    C.    Warner,   chairman;    Classification   of   Re- 

9s  passenger  cars.     Orders  so  far  reported  this  vear  to  date  P'l'rs,  Robert  Wilson,  chairman;  Relation  of  the  Foreman  to 

compare  with  orders  during  the  same  period  of  1915  as  fol-  the  Men,  T.  E.  Freeman,  chairman. 

lows:     Locomotives,  1,137  as  compared  with  181   in  1915;  Master  Blacksmiths   Association.— The  twentv-fourth  an- 

freight  cars,  38,189  as  against  8,943,  and  passenger  cars,  nual     convention    of    the     International    Railroad     Master 

53.-  as  compared  with  696.     The  orders  for  March  were  as  Blacksmiths'   Association   will   be   held   at  the   Hotel   Sher- 

^"^'"^^■^-                                ,                  .-   -.  ^        ,             .  ni^"'   <^'bicago,   August    15-17,    1916.     The   following   sub- 
Locomotives     Freight  Cars     Passenger  Cars       ; .,         -n     i        j-               i         i-               a  i    i  •                i     r.         •   • 

Domestic  368                9,050                146  ^^^^^    ^^ '"    ''^    di.scu.ssed:     t  ramc    Makmg    and    Repairing, 

•■"'•^'K"  ^               _75                 24  Drop   Forgings,   Tools   and    Formers,    Spring   Making   and 

409               9.125               Tto  Repairing,  Frogs  and  Oossings,  Carbon  and   High  Speed 

The  important  locomotive  orders  included  the  following:  ^^^^^'^-  ^^^^  Hardening,  Oxy- Acetylene  and  Electric  Weld- 

Ro.id                                      No.          Type                 Builder     ^  ^^"'  ^^^P  ^.m^s.   Heat  Treatment  of  Metals.   Piece  Work 

Atlantic  Coast  Line 10         Pacific         iJaidwin  and   Other   Methods,   Reclaiming   of   Scrap   Material,    Flue 

2             Switch             Baldwin  WV.l/^inrt 

Chicago  &  North  Western 28           Switch           American  \\  tiumg.                                ■.     -- -  ^- 

14             Pacific             American  v      i               o.         j        ,.        »       j            •    .•              t-i           ^  ■               t 

35         Mikado         American  Kailii'ov   ^torcficepers     Association. — The    thirteenth    an- 

MissourrpScifi"  •.•.•.: ::::::::::::      20        M.'kadC        AmeSa„  ""-^l  convention   of  the   Railway   storekeepers'   Association 

Pennsylvania    Lines   West zt            ^t.t            '^1^'""  ''i\^'^  if^^    9"^^^^'''     ^''\'^-'    ^^    the    Hotd    Statkr      Detroit, 

25         Mikado         Baldwin  Mich.      1  he    following    subjects    Will    be    discussed:     Dis- 

CentVaTofBrSii.^."."^.'!!?::::::      II    Co^rifda^fon    Amertan  mantling   of    Cars;    Standard    Push    Poles,    Tool    Handles, 

,      ,       _  .,                                3         Mallet         American  Jack  Handles,   Brake   Clubs,  etc.;    Handling  of   Company 

Ji.va  state  Railways 8            Mallet            American  iir^iT/'T                   i            ■                 ,.                     ,t           ,    X 

~,      .    .  ,                 ,        •     1    ,    ,    ,      r  n      •  Material.  L.   (  .   L.  or  otherwise,  to  (  onserve  Use  of  Cars; 

Ihe  freight  car  orders  included  the  following:  Filing   Correspondence:    Recommended   Practices;    Account- 

A.iantic  Coast  L.ne 500           Bo^x            »-->;  |  ^^  iiig;   Piece  Work;   Standardization  of  Tinware;    Stationery; 

n.icago.  Burlington  &  Quincy...     500      Automobile      Amer." Car  &  Fdy.  Lumber;     Ties ;     Rails;     Scrap    and    Scrap    Classification- 

'^:"e     1,000             Dump             Standard   Steel  Ci.        '      j      td     -u-                     i      c-^        x                  t>       i          r      <-          ,1 

t. real  Northern  500     Refrigerator     Haskell  &  Barker  Stanoard    Buildings    and    htructurcs ;    Book    of    Standard 

New  York  Central 1,000          Box          g^-- ^ar^f^J^.v.  R^i^, .  ^^^^^king  of  Couplcrs  and  Parts;  Reclamation. 

I  Inladelphia    &    Reading 500           Hopper           Standard   Steel  i  r      a         r^           .'r                   •          r.-            ,.            •- 

500        Hopper        Pressed  Steel  Moster   Car   o"   Locomotivc   Pamtcrs    Association. —  Ihe 

'"""""   'ill        Gondola        'S' Ver^nJn  "^xt  annual  Convention  of  the  Master  Car  and  Locomotive 

I  .no„  Tank  Line 750          Tank          Amer.  Car  &  Fdy.  Paintcrs'  Association  will  be  held  at  Atlantic  Cit>',  X.  J., 

Xearly  all  the  passenger  cars  ordered  were  included  in  on  September  12-14,  1916.     The  li.^^t  of  subjects  to  be  pre- 
two  orders,  those  for  the  Atlantic  Coast  Line  and  the  Illinois  sented    is   as    follows:     The    Initial   Treatment   and   Main- 
Central,  respectively.     The  Atlantic  Coast  Line  order  was  tenance  of  Steel  Passenger   Equipment  Roofs,  etc.;   Head- 
I'T  22  cars  placed  with  the  Pullman  Company,  including  linings    Painted    \Miitc    or    in    Very    Light    Shades — How 
'   baggage,  4  baggage  and  mail  and  2  passenger  and  baggage  Should  They  Be  Treated  and  Should  They  Be  \'amishcd; 
«  irs  and  10  coaches.     The  Illinois  Central  order  included  Is  It  Economy  to  Purchase  Paints  Made  on  Railroad  Si>eci- 
'    postal   and   9   mail   and   baggage  cars   ordered    from   tho  fications;     The   Shoj)ping  of   Passenger   Cars   for   Classified 
vinerican  Car  &  Foundry  Company,  and   18  baggage,  45  Repairs;   Railway  Legislation  and  Its   Effect  on  Business, 
aches,  10  dining,  4  buffet  and  7  chair  cars  ordered  from  The  following  (juestions  will  also  be  discussed:     To  what 
c  Pullman  Company.     The  foreign  order  for  24  passenger  extent  is  it  necessary  to  remove  trimmings  from  passenger 
lis.  the  first  large  order  for  passenger  cars  for  export  re-  car    equipment    undergoing    paint    shop    treatment?     How 
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does  the  hot  water  and  oil  method  of  cleaning  lotomotives 
at  roundhouses  affect  the  painted  parts?  Is  there  any  ad- 
vantage in  painting  or  oiling  the  interior  of  new  or  old  steel 
gondola  and  hopper  cars?  Is  there  anything  superior  to 
varnish  remover  for  removing  paint  from  a  steel  passenger 
car,  considering  lal)or  and  material  costs?  Is  there  any- 
thing su{>erior  to  soap  for  the  cleaning  of  passenger  equip- 
ment cars  preparatory  to  painting  and  varnishing? 

CentraV  Raihcay  Club. — The  principal  speaker  at  the 
annual  dinner  of  the  Central  Railway  Club  held  at  the 
Hotel  Statler,  Buffalo,  X.  \.,  Thursday  evening,  March  9, 
was  John  J.  Mclnerney,  of  Rochester,  general  counsel  of 
the  New  York  State  Motor  Federation.  Mr.  Mclnernev 
spoke  on  "•  Preparedness  of  Men  to  Kenter  the  Railroad  Serv- 
ice and  the  Possil^ilities  of  Advancement  in  the  Service."  He 
maintained  that  railway  men  were  not  properly  "prepared," 
that  no  one  of  our  great  colleges  trained  men  for  practical 
railway  service,  and  that,  in  consc(iuence,  there  was  clearly 
need  for  training  schools  or  colleges  for  railway  men. 

The  other  speakers  were  W.  L.  Conwell,  assistant  to  the 
president  of  the  Safety  Car  Heating  &:  Lightmg  Company, 
and  John  D.  Wells,  editor  of  the  Buffalo  News.  Frank 
Hedley.  vice-president  and  general  manager  of  the  Inter- 
borough  Rai)id  Transit  Company,  of  New  York,  was  toast- 
master. 

One  of  the  features  of  the  evening  was  the  testimonial 
accorded  Harry  \'ought  who,  for  25  years,  has  held  an 
official  relationship  with  the  dul),  two  years  as  assistant 
secretary  and  treasurer  and  23  as  secretary  and  treasurer. 
Mr.  \'ought  was  pre.^cnted  with  a  j^urse  of  gold  and  was 
later  arraigned  on  an  indictment  offered  hy  B.  A.  Hegeman, 
Jr.,  president  of  the  United  States  Metal  &  Manufacturing 
Company,  and  D.  W.  Pye,  president  of  the  Transportation 
Utilities  Company.  He  had  to  plead  to  a  long  list  of 
charges,  after  which  Toastmaster  Hedley,  as  judge,  j)assed 
judgment  u{X)n  his  case  and  presented  him  with  a  roll  of 
bank  notes  on  behalf  of  the  New  York  delegation. 

Hie  dinner  was  considered  the  most  successful  yet  held. 
There  were  265  ladies  and  gentlemen  present,  of  which  67 
were  from  New  York,  47  of  the  New  York  delegation  hav- 
ing come  to  Buffalo  on  three  special  cars. 

The   following    list   giies    names   of   secretaries,    dates    of    next    or    regular 

meetings  and  places  of  meeting  of  mechanical  associations: 

Air  IJrake  Association. — -F.  M.  Nellis,  Kdohi  3014,  165  Rroadw.iy,  Xew 
York   City.      Convention,   May   2-5,    1916,    Hotel   .\nsley,   .\tlaiit.T,   Ga. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  1'ipehttirs' 
Association. — W.  E.  Jones,  C".  &  .\.  W..  .?814  Fulton  St.,  Chicago. 
Convention,  May  22-24,  Hotel  Sherman,  Chicago. 

American  Railway  Master  Mechanics'  Association. — J.  VV.  Taylor,  Kar- 
I>en  Building,  Chicago.  Convention,  lune  19,  1916,  Atlantic 
City,   N.   J. 

American  Railway  Tool  Foremen's  .Association.- — Owen  D.  Kinsey,  Illi- 
nois Central,   Chicago.     Convention,   August   24-26,    1916. 

American  Society  for  Testing  Materials. — I'rof.  K.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa.  Convention,  June  27-July  1,  Tray- 
more   Hotel,   Atlantic  City,   N.   J. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth   St.,   New    York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
t.  &  X.  W.,   Room  411,  C.  &   N.  W.   Station,  Chicago. 

Car  Foremen's  Association  of  Chicago. — .Aaron  Kline,  841  Lawlor  Ave.. 
Chicago.  Second  Monday  i^  month,  except  July  and  August,  Hotel 
La   Salle,   Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.  R.  McMunn,  New  York  Central,  Albany,  N.  Y.  Convention, 
October   3-5,    Indianapolis,    Ind. 

Inter.vatiosal  Railway  Fuel  Association. — J.  G.  Crawford,  547  VV.  Jack- 
son Blvd.,  Chicago.     Convention,  May  15-18,  Hotel  Sherman,  Chicago. 

International  Railway  General  Foremen's  Association. — William  llall, 
1126  VV.  Hroadway,  Winona,  Minn.  Convention,  August  29-31, 
1916,    Hotel    Sherman,    Chicago. 

International  Railroad  Master  Blacksmiths'  Association. — A.  I..  Wood- 
worth,  Lima,  Ohio.  Convention,  August  15,  1916,  Hotel  Sherman, 
Chicago. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St.. 
New  York.  Convention,  May  23-26,  1916,  Hollenden  Hotel,  Cleve- 
land,   Ohio. 

Master  Car  Builders'  -Association. — J.  W.  Taylor,  Karpen  Building,  Chi- 
cago.     Convention,  June   14,   1916,  .Atlantic  City,   N.  J. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  12-14, 
1916,  "The   Breakers,"  Atlantic  City,  N.  J. 

Niagara  Irontier  Car  Men's  .Association. — E.  Frankenbergcr,  623  Bris- 
bane  Building,   Buffalo,   N.   Y.     Meetings  monthly. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio.      Convention,   M.iy   15-17,    1916,   Hotel   Statler,    Detroit,    Mich. 

Tkaveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland,  Ohio.     Convention,  September,   1916,  Chicago. 


Personal 


John   P.   Risque 


GENERAL 

Elmer  A.  Borell,  general  air  brake  inspector  of  thg 
Philadelphia  &  Reading,  has  been  appointed  engineer  c,{ 
motive  power,  with  office  at  Reading,  Pa.,  and  the  position 
of  general  air  l)rake  inspector  has  been  abolished. 

John  P.  Ris  .)rE  has  been  appointed  mechanical  engineer 
of  the  United  Railways  of  Havana  at  Cienaga,  Havana. 
Mr.  Ris'iue  was  born  in  1880  at  Silver  City,  New  Mexico. 

After  fini.shing  a  man- 
ual training  course  at 
Washington  Univer>- 
ity,  St.  Louis,  Mo.,  in 
1897,  he  joined  the 
staff"  of  the  Ratl'u.ay 
Age  in  Chicago,  111. 
In  1899  he  entered  the 
sh()j)s  of  the  Atchison, 
Tojieka  &  Santa  Fe  at 
Topeka,  Kan.,  as  a 
machinist  apprentice, 
and  in  1903  went  to 
the  Mexican  Central 
as  a  machinist  at  Me.\- 
i(()  City,  where  he 
luicr  became  general 
foreman  of  the  main 
shops  at  Aguas  Cali- 
entes.  He  left  tlie 
Mexican  Central  in 
1905  to  accej)t  a  posi- 
tion with  the  Minne- 
apolis, St.  Paul  &  Sault  .Ste.  Marie  at  Minneapolis,  Minn., 
leaving  there  in  1907  to  go  into  the  manufacturing  business 
for  himself.  He  remained  in  this  work  until  recently, 
when  lie  again  entered  the  railway  tield  as  mechanical  engi- 
neer of  the  Lnited  Railways  of  Havana. 

T'nii.iP  H.  CoNNiFF,  whose  appointment  as  assistant 
superintendent  of  motive  power  and  machinery  of  the  Flor- 
ida  East  Coast,  with  headquarters  at  St.  Augustine,  Fla., 

has  already  been  an- 
nounced in  these  col- 
umns,   was    born    on 

April  10,  1871,  in 
'J  rumbull  County,  O., 
and  was  educated  in 
the  })ublic  schools  of 
Allegheny  County,  Pa. 
In  April,  1891,  he  en- 
tered the  service  of  the 
Pittsburgh  &  Lake 
Erie  at  McKees  Rocks, 
Pa.,  and  left  that  road 
in  1896,  to  go  to  the 
Pennsylvania  Lines 
\  est  as  a  machinist  at 
t  1  e  Allegheny,  Pa., 
sliops.  He  was  pro- 
moted in  1898,  to  as- 
s  i  s  t  a  n  t  roundhouse 
foreman  and  in  1900 
was  transferred  to  Ash- 
tabula as  general  fore- 
man. The  following  year  he  returned  to  the  Alleghen} 
shops  as  general  roundhouse  foreman.  In  January,  1902, 
he  entered  the  .^^ervMce  of  the  Baltimore  &  Ohio  as  general 
foreman  at  Lorain,  Ohio,  and  in  1906,  was  promoted  to 
master  mechanic  of  the  Wheeling  division.     He  was  trans- 
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ferrcd  to  the  Washington  Terminal  Compan}'  in  charge  of 
tlic  locomotive  department  in  1908,  and  was  appointed 
nir.-tcr  mechanic  of  the  Connellsville  division  of  the  Balti- 
nioio  &  Ohio  in  1910.  The  following  year  he  was  appointed 
master  mechanic  of  the  Cumberland  division  of  the  same 
roa.l.  In  June,  1912,  he  was  transferred  to  Baltimore,  Md., 
a?  superintendent  of  the  locomotive  and  car  departments  at 
the  Mt.  Clare  shops,  and  left  the  service  of  that  road  in 
January  of  this  year  to  go  to  the  Florida  East  Coast  as 
assistant  superintendent  of  motive  power  and  machinery  as 
above  noted. 

H.  T-  Warthek,  master  mechanic  of  the  Richmond,  Fred- 
ericksburg &  Potomac  at  Richmond,  Va.,  has  been  appointed 
superintendent  of  motive  power,  succeeding  \\'.  F.  Kapp, 
re-igned.  Mr.  Warthen  will  continue  to  perform  the  duties 
of  master  mechanic  at  Potomac  yard. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

A.  Brown,  locomotive  foreman  of  the  Canadian  Pacific 
at  Ft.  William,  Ont.,  has  i)een  promoted  to  district  master 
mechanic  at  Winnipeg,  Man.,  succeeding  A.  Peers,  trans- 
ferred. 

J.  L.  Brummel  has  been  appointed  road  foreman  of 
engines  of  the  Minneapolis  &  St.  Louis  at  Monmouth,  111. 

r.  \\'.  CoE,  superintendent  of  shops  of  the  New  York 
Central  west  of  Buffalo,  at  Elkhart,  Ind.,  has  been  appointed 
master  mechanic  of  the  Indiana  Harbor  Belt,  with  head- 
quarters at  Gibson,  Ind.,  in  charge  of  the  machinery  and  car 
departments, 

B.  B.  EiDSON,  formerly  road  foreman  of  locomotives  of 
the  Grand  Trunk  at  Smithers,  B.  C,  has  been  appointed 
road  foreman  of  locomotives  at  Regina,  Sask. 

W.  B.  Embury,  master  mechanic  of  the  Chicago.  Rock 
Island  &  Pacific  at  Valley  Junction,  Iowa,  has  been  trans- 
ferred to  Estherville,  Iowa,  succeeding  W.  T.  Fitzgerald. 

W.  T.  Fitzgerald,  ma^^ter  mechanic  of  the  Chicago, 
Rock  Island  &  Pacific  at  Estherville,  Iowa,  has  been  trans- 
ferred to  Manly,  Iowa. 

W'yi.  Gemlo  has  been  a])pointed  road  foreman  of  en- 
gines of  the  Minneapolis  &  St.  Louis  at  \\'atertown,  South 
Dakota. 

R.  Haylor  has  been  appointed  road  foreman  of  engines 
of  the  Minneapolis  &  St.  J>ouis  at  Fort  Dodge,  Iowa. 

R.  C,  Hyde,  master  mechanic  of  the  Chicago,  Rock  Island 
&  Pacific  at  Manly.  Iowa,  has  Ijeen  transferred  to  Valley 
Junction,  Iowa. 

M.  F.  McC.\rr.\  has  been  apjiointed  master  mechanic  of 
tile  Illinois  Southern,  with  office  at  Sparta,  111.,  succeeding 
G.  A.  Gallagher,  deceased. 

P.  C.  Moshisky,  joint  foreman  of  the  Denver  &  Rio 
Grande  at  Durango,  Col.,  has  been  appointed  master  me- 
chanic, with  headquarters  at  Ridgway,  Col.,  .succeeding 
J.  A.  Edwards,  resigned. 

A.  Peers  has  been  appointed  district  ma.ster  mechanic, 
district  2,  Saskatchewan  Division  of  the  Canadian  Pacific 
at  Moose  Jaw,  Sask.,  succeeding  J.  Neill. 

W.  J.  Rexix,  heretofore  district  master  mechanic  of  the 
Canadian  Pacific  at  Calgary,  Alta,  has  been  appointed  dis- 
trict master  mechanic,  district  1,  British  Columbia  division, 
at  Revelstoke,  B.  C,  succeeding  L.  Fisher,  assigned  to  other 
duties. 

A.  J.  Roberts,  formerly  locomotive  foreman  of  the  Na- 
tional Transcontinental  at  Transcona,  Man.,  has  been  ap- 
pointed district  master  mechanic,  district  2,  at  that  place, 
succeeding  A.  Devine. 


J.  P.  Sto\v,  Jr.,  has  l>ecn  appointed  master  mechanic  of 
the  New  London  division  of  the  New  York,  New  Haven  & 
Hartford,  with  headtjuarters  at  Midway,  Conn. 

S.  West,  formerly  district  master  mechanic  of  the  Cana- 
dian l*acific  at  Kenora,  Ont.,  has  been  appointed  district 
master  mechanic  at  Medicine  Hat,  Alia.,  succeeding  R. 
Brown,  who  has  received  a  commission  as  lieutenant  for 
overseas  service. 

James  B.  Wyler  has  been  appointed  master  mechanic 
of  the  Midland  division  of  the  New  York,  New  Haven  & 
Hartford  at  Boston,  Mass. 

CAR     DEPARTMENT 

W.  Jones  has  lieen  appointed  assistant  foreman  in  charge 
of  freight  car  repair  yards  of  the  National  Transcontinental 
at  Transcona,  Man. 

W.  Mills  has  Ijeen  appointed  car  foreman  in  charge  of 
all  work  at  Transcona  yards  of  the  National  Transconti- 
nental at  Transcona,  Man. 

C.  A.  MuxRO,  formerly  car  foreman  of  the  Grand  Trunk 
at  Edson,  Alta.,  has  l>een  appointed  car  foreman  at  Mel- 
ville, Sask.,  succeeding  \\  .  ^lills,  resigned. 

B.  Woodcock,  formerly  car  inspector  of  the  Grand  Trunk 
at  Melville,  Sask.,  has  l^een  appointed  car  foreman  at  Ed- 
son,  Alta.,  succeeding  C.  A.  ^Iunro,  transferred. 

SHOP  AND  ENGINE  HOUSE 

George  W.  Armstrong,  assistant  shop  superintendent 
for  the  Erie  at  Susquehanna,  Pa.,  has  l>een  promoted  to 
superintendent  of  the  central  manufacturing  plant  at  Mead- 
ville,  Pa. 

P.  S.  Beatt,  formerl}-  locomotive  foreman  of  the  Cana- 
dian Pacific  at  Coronation,  Alta.,  has  been  appointed  loco- 
motive foreman  at  Ogden,  Alta. 

A.  W.  (^LARK,  formerl)-  locomotive  foreman  of  the  Cana- 
dian Pacific  at  Kamloops,  B.  C,  has  been  appointed  loco- 
motive foreman,  Brandon,  Man.,  succeeding  G.  Twist,  trans- 
ferred. 

G.  Clissold,  formerly  night  locomotive  foreman  of  the 
Canadian  Northern,  has  l>een  apjxsinted  assistant  foreman 
at  Rainy  River,  Ont.,  succeeding  E.  R.  Mills,  promoted. 

J.  N.  DiNCAXS<»x,  formerly  assistant  locomotive  fore- 
man of  the  Canadian  Northern  at  Winnipeg,  Man.,  has 
been  appointed  locomotive  foreman  at  Dauphin,  Man.,  suc- 
ceeding J.  W.  Skinner. 

H.  Hkkiick  has  Ijeen  ajjpointed  locomotive  foreman  of 
the  Canadian  Pacific  at  Coronation,  .\lta..  succeeding  P.  S. 
Beatt,  transferred.  .:  ... 

R.  N.  Mil. LICK  has  been  ap{>ointed  assistant  locomotive 
superintendent  of  the  I'nited  Railways  of  Havana  at  Ciena- 
ga,  Havana.  Mr.  Millice  gained  his  first  experience  in  his 
fathers  machine  shop  at  lopeka,  Kan.,  and  afterwards 
spent  four  years  in  the  shops  of  the  Santa  Fe  at  that  place. 
In  1900  he  went  to  the  Mexican  Central,  working  suc- 
cessively as  draftsman,  cft'iciency  exj)ert,  general  foreman 
and  master  mechanic.  He  went  to  the  Mexican  Railroad 
Company  in  1909  at  Orizaba,  where  he  remained  until  1911, 
when  he  left  the  railwa\  field. 

E.  R.  Mills,  formerly  assistant  foreman  of  the  Canadian 
Northern  at  Rainy  River,  Ont.,  has  been  appointed  locomo- 
tive foreman  at  Dauphin,  ^lan.,  succeeding  J.  Duncanson. 

C.  H.  Moi'LTOX,  formerly  acting  road  foreman  of  loco- 
motives, district  3,  of  the  National  Transcontinental  at 
Redditt,  Ont.,  has  been  appointed  locomotive  foreman  at 
Transcona,  Man.,  succeeding  A.  J.  Roberts  promoted,  and 
his  former  position  has  been  abolished. 
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B.  T.  I'ATiKKSuN,  formerly  macliinist  of  tne  Canadian 
Northern,  has  Ijeen  aj)j)ointcd  night  hKomotive  foreman  at 
Rainy  River,  Ont.,  succeeding  G.  Cli.^sold,  promoted. 

E.  A.  Pettit  has  been  appointed  general  foreman  of  the 
locomotive  shops  of  the  New  York  Central  West  at  Klkhart, 
Ind.,  succeeding  H.  K.  Warner,  j)ronioted. 

VV.  Shei'HERD  has  been  appointed  l(x:oniotive  foreman 
of  the  Canadian  Xortliem  at  Tortage  la  Prairie,  Man.,  suc- 
ceeding S.  Hicks. 

W.  F.  SiiALLWo<»D  lias  been  appointed  locomotive  fore- 
man, temporarily,  of  the  Intercolonial  Railway,  at  New- 
castle, N.  B.,  a  new  position. 

G.  Twist,  formerl\-  locomotive  foreman  of  the  Canadian 
Pacific  at  Brandon.  Man.,  has  I)een  appointed  hx'omotive 
foreman,  Fort  William,  Out.,  succeeding  A.  Brown,  pro- 
moted. 

H.  E.  Warxer  has  l)een  ajjpointed  superintendent  of 
shops  of  the  New  York  Central  West,  at  Klkhart.  Ind.  He 
was  born  on  March  2,  1872.  and  was  educated  in  the  gram- 
mar school?  of  Elkhart  and  took  a  course  of  mechanical 
engineering  in  the  International  C  orropondence  Schools. 
He  began  his  railwa\'  work  as  an  apprentice  on  the  Lake 
Shore  &  Michigan  Southern,  at  Elkhart  on  May  7.  1888. 
Later  he  was  a  macliini-t  at  Elkhart  and  at  various  contract 
shops  throughout  tlie  country.  He  later  returned  to  Elk- 
hart as  a  machinist  and  was  a|)pointed  piece  work  insj)ector 
in  1904.  Since  that  time  he  has  held  the  positions  of  shop 
inspector  and  general  foreman,  being  appointed  to  his  pres- 
ent position  on  March   1.  lOlo. 

[.  1.  W'e\"/ki..  fornuTly  assistant  roundhouse  foreman  of 
the  New  York  Central  West  at  Air  Line  Juiution.  Ohio. 
has  l>een  apiwinted  erecting  shop  foreman  at  Elkhart.  Ind., 
succeeding  E.  J.  Pettit.  promoted. 

W'.  H.  WORT.MAX.  formerly  general  foreman  of  the  Cana- 
d  an  Pacific  at  r)g(lcn.  Alf.i.,  lias  been  apjiointed  locomotive 
foreman  at  ('algar\-.  Aha.,  -succeeding    f.   Xeill.  transferred. 

OBITUARY 

W'iLi.i\M  H.  Ei.i.ioir.  formerly  fuel  agent  of  tlie  New 
York.  New  Haven  &:  Hartford,  died  on  March  2,  at  his 
home  in  New  Haven.  Conn,    at  the  age  of  6.>. 

Charles  E.  Roberts,  assistant  l(K-omotive  sujierintend- 
ent  of  the  United  Railways  of  Havana,  died  on  starch  8  at 
his  home  in  Cienaga.  Mr.  Roberts  was  l)orn  in  W'ilkes- 
Barre.  Pa..  .18  vears  ago.  and  served  on  railways  in  the 
I'nitcd  States,  Mexico  and  Ecuador  before  going  to  Cuba. 

G.  A.  GAl.l.Ar.llER,  master  mechanic  at  the  Illinois  South- 
ern at  Sparta,  III..  i\\vi\  in  that  city  on  P'ebruary  24  of 
j)neumonia. 

Roberts  Laurie  Sjew art,  mechanical  superintendent  of 
the  Second  district  of  the  Chicago,  Rock  I>land  &:  Pacific  al 
El  Reno,  Okla.,  died  suddenly  at  Kansas  City,  Mo.,  on 
March  24,  at  the  age  of  50.  He  was  born  March  22,  1866, 
at  Tyrone,  Pa.,  and  was  educated  in  the  public  schools  and 
at  Cornell  T'niversit)'.  He  entered  the  service  of  the  Den- 
ver &  Rio  Grande  in  1885  a>  machinist  apprentice  and  after 
completing  his  course  was  a|>pointed  roundhouse  foreman, 
leaving  that  road  in  1905.  He  was  employed  later  by  the 
Atchison,  Topeka  &'  Santa  Ee.  the  Kansas  City  Southern 
and  the  Chicago.  Rock  Island  &  Pacific  as  general  fore- 
man and  master  mechanic.  On  June  1.  1014.  he  was  pro- 
moted to  mechanical  su|)erintendent  of  the  Third  district 
of  the  Chicago,  Rock  Island  &  Pacific  at  El  Reno,  Okla., 
and  on  January  1.  1016,  his  jurisdiction  was  extended  to 
cover  a  portion  of  the  old  Second  district  when  it  was  con- 
solidated with  the  First  and  Third  districts.  Mr.  Stewart 
was  in  active  ser\^ice  up  to  the  time  of  his  death. 


Supply   Trade  Notes 

AY.  G.  W'illcoxson  has  been  appointed  sales  representati  c 
of  the  Boss  Nut  Company,  with  headquarters  at  Chicago,  I  i 

Edwin  H.  Baker,  second  vice-president  of  the  Galei  i 
Signal  Oil  Comjiany,  has  retired  from  that  position  aft  r 
having  been  engaged  in  the  manufacture  and  supply  (  f 
lubricating  oils  for  4,>  years. 

Charles  Morgan  Hewitt,  chairman  of  the  board  of  d  - 
rectors  of  the  Magnus  Company,  Inc.,  and  president  of  the 
Hewitt  Company,  both  of  Chicago,  died  at  Palm  Beach. 
Fla.,  on  March  16,  after  a  prolonged  illness. 

The  Sherritt  &  Stoer  Company,  Inc..  60.^  Finance  build 
ing.  Philadelphia.  Pa.,  has  been  aj)pointed  exclusive  sales 
agents  in  the  Philadelphia  district  for  the  Beaudry  Chani- 
{)ion  and  Peerless  jwwer  hammers  made  by  Beaudry  &  Co.. 
Inc.,  Boston,  Mass. 

Frank  G.  Wallace,  of  Pittsburgh,  Pa.,  for  many  years  a 
director  of  the  Canadian  Locomotive  Companv,  Ltd.,  King- 
ston. Ont.,  has  been  appointed  managing  director  of  that 
company,  and  William  Ca.sey,  hitherto  assistant  general 
manager,  has  been  appointed  manager. 

H.  A.  Gray  has  been  ap[)ointed  assistant  manager  rail- 
rond  sales  of  Joseph  T.  Rxer.^on  &  Son,  with  jurisdiction 
oxer  Eastern  railroad  and  machinery  sales,  with  headquar- 
ters a;:  New  York.  All  l)ranches  of  the  sales  and  operating 
dc])artments  will  be  dircxted  as  heretofore,  from  Chicago. 

L.  E.  Jordon.  president  and  general  manager  of  the  Vul- 
can I'roiess  Company,  Inc..  Minneapolis,  Minn.,  has  dis- 
po-^ed  of  his'interest  in  the  company  and  has  been  succeedeni 
in  office  by  Cliftord  N.  Lcxkwcxxl,  who  will  have  the  position 
of  treasurer  and  general  manager.  The  Vulcan  Process 
C(mi[)any,  Inc.,  deals  in  o\y-acetylenc  apparatus  and  sup- 
j)lies. 

George  E.  Fox.  formerly  .S)uthea.stern  representative  of 
the  Curtain  Supply  Company,  has  l)een  appointed  western 
sales  agv'nt  of  the  same  company,  with  headquarters  in  Chi- 
cago. T.  P.  O'Brian  has  been  appointed  southeastern  sales 
agent,  with  headcjuarters  at  New  York  City.  Mr.  O'Brian 
ha>^  been  with  the  O.  M.  Edwards  Company  of  Syracuse, 
N.  Y..  for  a  niunber  of  years. 

Ralph  G.  Coburn,  for  the  last  few  years  eastern  sales 
manager  of  the  Franklin  Railway  Supply  Company,  has 
l)een  appointed  .^ales  manager  of  the  electrical  department 
of  that  company,  now  handling  the  Stone-Franklin  lighting 
eciuipmcnt.  Mr.  Coburn  has  been  with  the  Franklin  Rail- 
wax  Sujiply  Company  for  the  past  seven  }ears.  and  was  at 
one  time  in  charge  of  its  Chicago  office.  His  headquarters 
will  he  in  New  York. 

The  (juigley  Furnace  &  Foundry  Company.  Springfield, 
Mass  .  having  recently  added  to  it>^  business  a  brass  rolling 
mill  department  for  the  production  of  flat  brass,  the  stock- 
holdc-s  of  the  company,  at  the  annual  meeting  on  January 
26.  decided  to  adopt  a  new  and  more  comprehensive  name, 
the  Metals  Production  E(iui|)ment  Companv.  No  change 
has  beeri  made  in  general  policy  or  management.  The  fur- 
nace, foundry  and  powdered  coal  departments  will  be  con- 
tinued as  heretofore. 

Holden  &  White  is  the  name  of  a  new  firm  formed  by 
R.  R.  Holden,  formerly  with  the  W'esco  Supply  Company, 
of  St.  T.ouis.  iMo.,  and  recently  a  manufacturer's  agent  in 
Chicago,  and  W'.  iMcK.  White,  former  .>^ales  manager  of  the 
E.<terline  Company,  of  Indianapolis.  Ind.  The  new  com- 
l^any  will  represent  a  nimiber  of  manufacturers  of  railway 
materials  and  equipment,  and  has  arranged  for  affiliated 
representation  in  15  cities  in  the  United  States  and  Canada. 
The  company  has  opened  offices  in  the  Fisher  building,  343 
South  Dearborn  street.  Chicago,  111. 
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H.  E.  Creer,  who  for  the  past  five  years  has  been  asso- 
<  ,  ted  with  McCord  &  Co.,  of  New  York  and  Chicago,  has 
r..,  igned  to  become  eastern  sales  agent  for  the  Union  Rail- 
w  v  Equipment  Company,  with  headquarters  in  the  McCor- 
tvrk  building,  Chicago,  111.  B.  H.  Forsyth,  who  for  three 
\t  irs  has  been  a  member  of  the  sales  force  of  the  Hale  & 
Kilburn  Company,  has  been  appointed  western  sales  agent 
of  the  Union  Railway  Equipment  Company,  with  offices  in 
the  McCormick  building,  Chicago.  Mitchel  A.  Evans,  for- 
nurlv  associated  with  the  Railway  Appliances  Company, 
has  l)een  appointed  sales  agent,  with  headquarters  in  the 
McCormick  building,  Chicago. 

G.  H.  Groce  has  entered  upon  his  new  duties  as  head 
<if  the  railway  department  of  the  Electric  Storage  Batter}' 
(  ompany  of  Philadelphia,  with  headquarters  at  Chicago. 
Mr.  Groce  was  born  at  Tarentum,  Pa.,  February  19,  1864. 
He  was  educated  in  the  public  schools,  and  in  1880  be- 
came a  telegraph  operator  on  the  Pittsburgh  &  Lake  Erie. 
.\fter  two  years'  service  on  that  road,  he  was  for  one  year 
an  operator  on  the  Baltimore  &  Ohio,  and  then  returned  to 
the  Pittsburgh  &  Lake  Erie  as  freight  and  ticket  agent  and 
train  despatcher.  From  1885  to  1897  he  held  positions 
with  various  roads  as  train  despatcher,  chief  train  de- 
spatcher and  chief  clerk  in  the  general  superintendent's 
ofnce.  In  1897  he  became  superintendent  of  telegraph  of 
the  Baltimore  &  Ohio  Southwestern,  and  from  1899  to  1901 
was  superintendent  of  the  Springfield  division  of  that  road. 
In  1902  he  became  southwestern  agent  of  the  Taylor  Signal 
Company  at  St.  Louis.  He  returned  to  railway  work  the 
following  year,  serving  from  1903  to  1910  as  superintendent 
of  telegraph  and  assistant  to  the  general  manager  of  the 
Illinois  Central.  From  1910  to  1912  he  was  assistant  to 
the  president  of  the  General  Railway  Signal  Company,  and 
for  the  following  two  \ears  was  vice-president  of  the  Wright 
Telegraphic  Typewriter  Company.  For  the  past  year  he 
has  been  engaged  in  special  work  for  the  General  Railway 
Signal  Company. 

Walter  H.  Dontley,  who  has  been  appointed  assistant  to  the 
president  of  Mudge  &  Co.,  Chicago,  111.,  was  born  in  Chester, 
England,  in  1888.  He  came  to  America  in  1892,  and  was 
educated    in    the    public    schools    at    Oak    Park,    111.     In 

1903  he  entered  the 
service  of  the  Chicago 
&  North  Western  as 
an  employee  of  the 
storekeeping  depart- 
ment. From  190.^  to 
1908  he  was  in  the 
maintenance  of  way  de- 
partment of  the  same 
railroad.  In  1909  he 
entered  the  employ  of 
the  Duluth  &  Iron 
Range  as  a  locomotive 
fireman,  returning  to 
the  North  Western  in 
December  of  the  same 
year.  From  that  time 
until  May,  19  P.,  he 
worked  in  various  ca- 
pacities in  the  maintenance  of  way  department,  the  pension 
department,  the  superintendent's  office  and  the  purchasing 
department.  He  became  a  member  of  the  Chicago  sales 
force  of  the  Baldwin  Locomotive  Works  and  the  Standard 
Steel  Works  upon  leaving  the  North  Western.  In  Ai)ril, 
1914,  he  became  western  representative  of  the  Curtain  Sup- 
ply Company,  and  on  March  1,  1916,  was  appointed  assist- 
ant to  the  president  of  Mudge  &  Company,  of  Chicago. 
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Catalogues 

Electric  H-Ammer  Drills. — Bulletin  E-38  issued  Feb- 
ruary 1  by  the  Chicago  Pneumatic  Tool  Company,  describes 
the  Duntley  universal  electric  hammer  drill  manufactured 
by  that  company. 

Forging  Machines. — The  National  Machiner\  Com- 
pany, Tiffin,  Ohio,  in  National  Forging  Machine  Talk  No. 
8  describes  the  new  method  used  in  the  company's  heavy- 
pattern  forging  machines  of  alining  heading  slides. 

Testing  M.achines. — Catalogue  No.  93  recently  issued  by 
the  Watson-Stillman  Company,  Aldene,  N.  J.,  descriljes  in 
detail  the  Sturcke-Watson-Stillman  testing  machine  for  cylin- 
drical gas  containers.  The  booklet  describes  and  illustrates 
the  machine  and  explains  its  uses  and  possibilities. 

Tungsten  Mining  in  Colorado. — A  folder  bearing  this 
title,  recently  issued  by  the  Vanadium-Alloys  Steel  Com- 
pany, Pittsburgh,  Pa.,  contains  a  reprint  of  an  article  on 
this  subject  written  by  Roy  C.  McKenna,  the  president  of 
the  Company,  which  appeared  in  the  Iron  Trade  Review. 

Electrical  Appar.\tus. — One  of  the  rt^:ent  publications 
of  the  railway  and  lighting  department  of  the  Westinghouse 
Electric  &  Manufacturing  Company  is  an  illustrated  booklet 
containing  a  paper  presented  before  the  Railway  Club  of 
Pittsburgh  l)y  E.  M.  Herr,  entitled  "Notes  on  Electric  Power 
Development." 

Machine  Tools. — The  Niles-Bement-Pond  Company  has 
recently  issued  four  folders  relative  to  its  machine  tools.  Cir- 
cular No.  101  illustrates  and  descriljes  a  48-in.  car  wheel 
borer;  circular  No.  102,  a  center  drive  car  wheel  lathe;  cir- 
cular No.  103,  a  36-44  in.  side  head  Ixtring  mill,  and  circular 
No.  104  a  90-in.  driving  wheel  lathe,  heavy  pattern. 

Industrial  Locomoti\  es. — The  Bell  Locomotive  \\  orks, 
30  Church  street,  New  York,  in  Record  No.  7,  illustrates  and 
describes  its  line  of  industrial  steam  locomotives  l)urning 
liquid  fuel.  These  locomotives  burn  fuel-oil,  distillate  or 
gasolene,  etc.,  and  have  been  sup])lied  for  use  on  sugar  plan- 
tations, in  tunnel  construction,  in  industrial  ])lants  and  mines, 
on  logging  railroads,  and  for  similar  purposes. 

Lighting  and  He.-vting  Burners. — The  Alexander  Mil- 
burn  Company,  Baltimore,  Md.,  has  recently  issued  a  12-j)age 
booklet  describing  and  illustrating  the  Wells  Light  and  Heat- 
ing Burner.  This  burner,  which  until  June.  1915,  was  han- 
dled by  the  Wells  Light  Manufacturing  Company,  Jersey 
City,  N.  J.,  burns  kerosene  oil  and  is  adapted  for  contractors, 
railroads,  industrial  plants,  foundries,  ship  yards,  etc. 

Refrigeration,  Ventilation  ant)  He.ating  of  Cars. — 
The  Refrigerator,  Heater  &  Ventilator  Car  Company  of  St. 
Paul,  Minn.,  has  issued  a  64-page  booklet  explaining  the 
Moore  system  of  heating,  cooling  and  ventilating  cars  and 
pointing  out  the  economies  which  ol)tain  from  its  use.  It  also 
contains  41  testimonials  to  the  merits  of  the  system  received 
from  companies  which  are  using  it  in  their  cars. 

Wiring  Devices. — The  Bryant  Electric  Company.  Brltlge- 
port.  Conn.,  has  issued  an  elaborate  catalogue  of  168  pages 
containing  illustrations,  descriptions,  list  prices,  etc.,  of  the 
company's  line  of  Superior  wiring  devices.  In  the  catalog 
there  are  illustrated  "New  Wrinkle*'  and  '"Wrinklet"  sockets 
and  other  fixtures  and  various  types  of  switches,  receptacles, 
plugs  and  similar  fixtures.  The  book  is  ver}-  well  gotten  up 
and  profusely  illustrated. 

Storage  Battery  Cars. — The  Railway  Storage  Battery 
Car  Company,  New  York,  has  issued  a  Ixwklet  entitled 
Self-Propelled  Passenger  Cars.  The  booklet  contains  views 
and  plans  of  cars  which  have  been  supplied  for  city  and 
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sulmrhan  service.  The  cars  are  equipped  with  the  Edison 
non-aci:!  storat^e  battery,  and  are  supplied  for  both  steam 
railroad-^  and  electric  railways. 

Hoists  and  Derricks. — Tlie  Minneapolis  Steel  &  Ma- 
chinerv  Company,  Minneapolis,  Minn.,  has  published  a 
112-paiie  catalogue  describini.^  its  .'iteam  and  electric  hoist- 
intr  ennines.  tractors,  derricks,  hoists  and  miscellaneous  ma- 
terial u.^ed  for  hoistinu;  purposes.  The  catalogue  is  fully 
illustrated  and  goes  into  considerable  detail  as  to  the  me- 
chanical parts  of  the  hoists  and  derricks. 

Fkkk.ht  Cars. — The  Ralston  Steel  Car  Company,  Colum- 
bus, Ohio,  has  recently  issued  a  loo.se-leaf  binder  containing 
copies  of  bulletins  showing  cars  which  this  company  has  l>uilt 
for  various  railroads  and  other  owners  of  freight  cars.  Each 
bulletin  illustrates  one  or  more  cars  and  gives  a  very  brief 
description  and  general  information  relative  to  each  car.  The 
illustrations  are  extremely  clear  and  the  binder  and  its  con- 
tents ver\  attractively  gotten  up. 

ForxDRv  E(^uiPMENT. — Catalogues  No.  118  and  No.  119, 
recently  issued  by  the  Whiting  Foundry  Eciuipment  Company, 
Harvey,  111.,  deal  respectively  with  the  Whiting  cupola  and 
the  company's  line  of  air  hoists.  In  the  latter  booklet  the  air 
hoists  are  described  in  detail,  views  being  shown  of  the  several 
hoists  and  of  typical  installations.  The  catalogue  describing 
the  Whiting  cupola  shows  sectional  and  other  views,  and 
typical  installations  of  the  api)aratus  in  connection  with  an 
explanation  of  the  features  of  the  cupola's  design. 

CoxDiiT  Chart. —  The  National  Metal  Molding  Com- 
pany, Pittsburgh,  Pa.,  manufacturers  of  electrical  conduits 
and  fittings,  is  distributing  an  attractive  wall  hanger,  repro- 
ducing, in  one-half  actual  size,  conduit  charts  as  adopted  and 
recommended  by  the  National  E^lectrical  Contractors'  Associa- 
tion, showing  sizes  of  conduit  reciuired  l)y  the  National  Elec- 
trical Code  for  carrying  various  sizes  of  conductors.  This 
hanger  is  printed  on  linen-l)acked  .'^tock  and  will  prove  of 
convenience  for  reference  in  the  offices  of  architects,  engineers 
and  electrical  contractors. 

Bearin'(;h. — The  Norma  Company  of  America,  New  York, 
has  recently  issued  catalogue  No.  105  describing  and  illustrat- 
ing and  giving  li.^t  prices  of  the  Norma  precision  bearings 
made  by  the  company.  A  large  j)art  of  the  l)cx)klet  is  devoted 
to  a  description  of  the  Norma  ball  bearing.  The  various 
types  of  bearing  are  siiown  in  halftone  and  line  illustrations 
and  the  accompanying  reading  matter  discusses  the  design  of 
the  bearing  and  its  advantages  for  various  kinds  of  service. 
A  large  [>art  of  the  booklet  is  devoted  to  lists  of  bearings 
giving  the  dimensions,  t}pes  and  list  prices. 

TiMBKR  F<>R  Stri'ctirai,  PiKi'osKS. — The  Structural 
Timber  de|)artment  of  the  National  Lumber  Manufacturers" 
Association.  Chicago,  has  issued  the  first  of  a  series  of  engi- 
neering pul)lications  on  structural  timber.  This  i)ook  of  20 
pages  discusses  bric-tly  the  need  fcjr  engineering  information 
concerning  timber.  It  also  contains  much  information  of 
value  regarding  the  available  supply  of  timber,  its  relative 
cost  and  its  suitability  for  mcxlern  fonns  of  mill  or  other 
construction,  and  .«.erves  to  introduce  later  bulletins  which 
will  deal  more  s})ecific;)lly  with  the  various  phases  of  struc- 
tural tim!x?r. 

Storage  Batteries. — Two  of  tJfiT  recent  publications  of 
the  Edi.<^on  Storage  Battery  Company  are  entitled,  respectively, 
"The  Edison  Alkaline  Storage  Battery''  and  "Edison  Alka- 
line Storage  Batteries  and  Some  of  Their  Applications."  The 
former  booklet  has  l)een  issued  as  Monograph  III  of  the 
National  P'ducation  A.'^sociation  Joint  Committee  Series.  It 
descril)es  the  manufacture  of  the  Edison  batteries — and  in 
one  of  its  chapters  takes  the  reader  on  a  trip  through  the  fac- 
tory in  (Grange,  N.  J.  The  lKX)klet  also  touches  upon  some  of 
the  characteristics  of  the  battery,  dealing  with  its  chemistr)', 


its  advantages,  its  approach  to  the  ideal  battery,  etc.  The 
other  bulletin  mentioned  considers  the  possible  use  of  Edison 
l)atteries  and  their  advantages  for  various  kinds  of  service. 
Both  lx)oklets  are  illustratecl. 

Welding. — The  Goldschmidt  Thermit  Company,  90  West 
street.  New  York,  has  recently  issued  three  attractive  bulletins 
relative  to  the  Thermit  process  of  welding.  One  is  a  folder, 
treating  in  a  somewhat  general  way  of  the  subject  of  locomo- 
tive repairs.  The  other  two  are  much  more  elaborate  and 
are  entitled  respectively:  "Thermit  Locomotive  Repairs''  and 
"Thermit  Mill  and  Foundry  Practice."  These  bcxDks  contain 
instructions  for  the  use  of  Thermit  and  are  illustrated  with 
drawings  and  other  views  showing  the  necessarv'  steps  to  be 
t;!ken.  I'here  are  also  a  numl)er  of  views  showing  the  results 
which  may  be  oI)tained. 

Centrifugal  PiMrs.— The  .\llis-Chalmers  Manufactur- 
ing Company,  Milwaukee,  Wis.,  has  recently  issued  pam- 
phlets describing  its  centrifugal  pumps  and  pumping  units, 
and  a  summary  of  tests  on  a  10-in.  centrifugal  pump.  In 
the.'^e  tests  the  maximum  efficiency  of  85  per  cent,  was  re- 
ported. The  pamphlet  describing  the  centrifugal  pumping 
units  shows  cross  section  illustrations  of  the  various  types 
of  pumps  manufactured  by  that  company,  describes  the  con- 
struction and  gives  the  reports  of  tests  made  with  the  differ- 
ent types.  Illustrations  of  test  plants  and  various  pump 
installations  are  also  included. 

Locomotive  Devices. — The  Franklin  Railway  Supply 
Company  has  recently  issued  an  attractive  and  well  illustrated 
l>ooklet  describing  and  illustrating  in  half-tones  and  line 
drawings  the  McLaughlin  flexible  conduit,  FrankLn  t»all 
joints  and  the  Franklin  single  water  joint.  The  McLaughlin 
fiexii)le  conduit  is  an  all-metal  connection  for  use  between 
engine  and  tender,  etc.,  for  air,  steam  and  oil  lines.  When 
assembled  it  consists  of  two  double  joints,  one  single  joint  and 
two  lengths  of  extra  heavy  wrought  iron  pipe.  The  Franklin 
ball  joint  is  intended  to  replace  rubber  hose  for  use  in  round- 
houses or  for  heating  coaches  in  terminals  or  coach  yards. 
The  single  water  joint  is  designed  for  injector  connections. 

Electrical  Sipplies. — The  \\'estern  Electric  Company's 
1916  year  book,  which  is  now  being  distributed  to  the  trade, 
contains  1,504  pages,  nearly  M)0  pages  more  than  the  first 
edition  of  the  Electrical  Supj)ly  Year  BfK»k  which  the  com- 
pany published  on  January  1,  1915.  The  book  contains 
illustrations  and  list  prices  of  the  extensive  lines  of  electrical 
e(juipment  which  are  .*^old  by  the  company,  and  like  the  1915 
\  ear  book,  it  is  characterized  by  list  i)rices  whicii  are  subjected 
with  very  few  e.xcejjtions  to  a  single  discount  for  all  the  lines 
included.  The  A\'estern  Electric  Company  announced  last 
year  that  it  was  its  intention  in  the  future  to  revise  its  cata- 
logue }early,  and  the  pres.-nt  edition  is  a  result  of  that  policy. 

Boilers. — The  Harri.son  Safety  Boiler  Works,  Philadel- 
phia, Pa.,  has  recently  is.sued  a  68-page  catalogue  entitled 
"T'inding  and  Stopping  of  Waste  in  Modern  Boiler  Rooms." 
1  he  l)cx)k  treats  of  the  value  of  feed  water  and  condensate 
meters  as  aids  in  the  management  of  power  plants  and  it  is 
shown  how  with  a  feed  water  meter  one  can  ascertain  the 
results  of  various  factors,  such  as  grade  of  fuel,  grates,  meth- 
ods of  firing,  air  leaks,  control  of  draft,  condition  of  gas 
passages,  .(^cale  and  soot  on  boiler  tubes,  radiation,  etc.  The 
point  is  made  that  the  use  of  records  which  may  be  obtained 
with  the  meters  arou.ses  the  ambition  and  Sj)irit  of  emulation 
of  the  men,  and  makes  it  possiI>le  to  reward  special  skill  or 
attention  to  duty,  as  by  bonuses  or  promcjtions.  A  section  of 
tlie  book  also  treats  of  the  Cochrane  metering  heater 
(combined  open  feed  water  heater  and  hot  water  heater)  with 
its  several  modifications.  The  Cochrane  flow  recorder  for  use 
in  connection  with  V-notch  weirs  and  a  new  type  of  meter 
working  on  the  volumetric  principle  are  also  described.  The 
b(K)k  is  well  illustrated. 
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SavinI  Weight 

to  Provide 

Boiler  Capacity 

use  of  special  steels. 


f  Saving  Weight         ^   great  deal   has   been  accomplished 

within  the  past  two  or  three  years  in 
the  way  of  reducing  the  dead  weight  of 
the  machinery  in  a  locomotive  by  the 
That  there  is  still  more  to  be  attained  is 
evident  when  we  consider  the  changes  which  would  l>e  made 
possible  by  the  use  of  different  material  in  some  of  the  loco- 
motives now  in  service.  Take,  for  example,  a  recent  design 
of  Santa  Fe  or  2-10-2  type  locomotive.  The  substitution  of 
alloy  steel  for  carbon  steel  in  the  piston  rods,  crossheads  and 
jjins,  side  rods,  crank  pins  and  valve  gear  and  the  use  of 
liollow  driving  a.xles  would  result  in  a  reduction  in  weight  of 
almost  5,000  lb.  The  use  of  the  hollow  axles  alone  would 
save  in  the  neighborhood  of  1,000  lb.  The  value  of  this  sav- 
ing in  a  direct  way,  aside  from  other  considerations,  will  be 
<crn  when  it  is  considered  that  if  put  into  the  boiler  this  extra 
weight  would  add  fully  two  inches  to  its  diameter.  Looking 
at  tlie  matter  of  saving  in  weight  from  this  angle  shows  in  a 
ver}-  practical  way  the  value  of  refinement  in  design  in  the 
increasing  of  capacity. 


partment  expense  is  providing  decidedly  poor  advertising  for 
the  traffic  department.  Xo  other  single  item  has  as  much 
direct  effect  on  the  passenger's  opinion  of  a  railway  as  the 
condition  of  its  passenger  equipment.  This  does  not  apply 
simply  to  the  inside  of  the  car.  If  the  outside  is  dirty  it  pro- 
duces a  bad  effect  in  the  mind  of  the  passenger  before  he  en- 
ters the  train,  and  he  is  then  likely  to  look  for  and  comment 
unfavorably  on  things  which  he  might  otherwise  have  over- 
looked. We  have  frequently  called  motive  power  men  to  ac- 
count for  being  motive  power  men  and  not  railroad  men. 
This  is  a  case  where  the  car  department  has  a  chance  to  show 
that  its  employees  are  not  simply  car  department  men  but  are 
railroad  men,  who  will  take  into  consideration  the  work  that 
has  to  be  done  by  officers  of  the  traffic  department  in  creating 
business  which  may  ver\-  easily  be  lost  by  laxity  on  tlie  j)art 
of  the  car  department.  If  a  neighboring  road  has  clean  cars, 
no  matter  how  nearly  alike  the  service  on  the  two  roads  may 
be  in  other  respects,  the  road  with  the  clean  cars  is  likely 
to  get  more  of  the  Ijusiness  than  the  one  which  neglects  the 
matter  of  cleanliness. 


The  Car  ^^^^    ^^*^    prize  in    the  car    tenninal 

^P       .  competition,  which  closed  April  1.  was 

awarded  to  R.  S.  Mounce,  general  fore- 

Competition  j^^j^^j^  ^^^j.  repairs,  Erie  Railroad,  Jersey 

City,  N.  J.  The  article  is  published  in  the  car  department 
section  of  this  issue.  The  judges  awarded  the  second  prize  to 
J.  E.  Ross,  master  painter  of  the  New  Orleans,  Mobile  & 
Chicago  at  Mobile.  Ala.,  whose  article  will  be  published  in 
an  early  issue.  There  were  a  numl)er  of  other  articles  received 
in  the  competition,  most  of  which  are  suitable  for  publication 
either  in  whole  or  in  part.  Mr.  Mounce's  article  should  be  of 
general  interest.  It  describes  the  practice  at  the  Erie  Rail- 
road's terminal  at  Jersey  City,  where  a  very  large  suburban 
traffic  is  smoothly  and  effectively  handled  under  conditions 
made  difficult  by  the  physical  characteristics  which  have  nec- 
essitated the  present  layout  in  increasing  capacity.  If  a  car 
tenninal  could  be  laid  out  under  ideal  conditions  as  regards 
distance  from  the  passenger  station,  track  room,  repair  facil- 
ities, etc.,  the  problem  of  caring  for  the  large  number  of  cars 
which  are  daily  cleaned  and  repaired  at  Jersey  City  would  be 
a  comparatively  simple  one.  The  principal  value  of  Mr. 
Mounce's  article  lies  in  the  fact  that  it  describes  the  practice 
that  is  in  daily  successful  operation  in  a  terminal  where  the 
conditions  are  not  ideal. 


Cleaning  ^^  ^*  doubtful  if  the  average  car  fore- 

o  man  or  car  cleaner  fullv  realizes  the 

value  to  his  company  of  cars  thorough- 
*  ly  cleaned   inside  and  out.     Many  of 

these  men  do  not  ride  in  regular  passenger  trains  to  any  ex- 
tent and  consequently  they  are  not  familiar  with  the  attitude 
taken  by  the  traveling  public.  The  road  that  neglects  the 
cleaning  of  passenger  cars  in  order  to  save  mechanical  de- 


The    Fireman  ^^  ^^^^  locomotive  designers  some  time 

.  to  realize  that  a  locomotive's  capacitv 

depended  mainlv  on  the  boiler,  but 
Boiler  Capacity  gj^cg  they  have 'realized  it  they  have 
til  ken  adequate  steps  to  provide  locomotives  with  ample 
steam  making  facilities.  With  the  grouih  of  the  locomo- 
tive the  size  of  the  boiler  has  increased  to  such  an  extent  that 
it  has  overreached  the  limitations  of  hand  firing  and  the 
mechanical  stoker  has  l>een  a  necessity  in  many  cases.  In 
fact,  there  is  little  question  but  that  there  are  locomotives 
now  in  service  from  which  the  maximum  capacity  is  not  Ijeing 
obtained  because  of  its  l>ein<j  impossible  to  ol)tain  this  ca- 
pacity with  hand  firing.  This  has  l>een  pointed  out  previ- 
ously by  L.  R.  Pomeroy  in  remarks  made  Ijefore  the  Xew 
York  Railroad  Club.  An  ordinary-  rate  of  evaporation  for  a 
locomotive  is  10  lb.  of  water  per  square  foot  of  heatinc;  sur- 
face per  hour;  this  may  reach  12  lb.  for  short  inten-als  but 
the  probability  is  that  in  average  service  not  over  7  or 
S  lb.  is  being  attained.  A  fireman  cannot  be  counted  on 
to  fire  continuously  over  5,000  lb.  of  coal  per  hour.  If  we 
consider  a  locomotive  with  4,500  square  feet  of  heating  sur- 
face, the  total  evaporation  per  hour  at  the  rate  of  10  lb.  will 
be  457OOO.  At  6  lb.  of  water  |)er  pound  of  coal,  the  coal 
necessary-  to  produce  this  evaporation  would  \ye  7,500  lb.  per 
hour,  which  is  well  above  the  limit  for  hand  firing.'  It  would 
seem  that  there  are  a  good  many  cases  where  locomotives, 
both  passenger  and  freight,  are  not  delivering  the  output 
which  was  expected  of  them  and  in  which  the  steaming 
qualities  of  the  engine  are  blamed  for  the  troul)le  when  in 
reality  the  difficulty  lies  in  the  inability  to  obtain  the  full 
capacity  by  handfiring.  When  a  locomotive  is  equipped  with 
such  a  large  boiler  there  should  be  sufficient  foresight  brought 
to  bear  on  the  subject  to  insure  the  development  of  all  the 
power  possible.  The  mechanical  stoker  is  capal)le  of  firing 
coal  at  any  rate  at  which  the  present  day  firel)ox  can  bum  it 
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and  if  large  locomotives  are  required  to  o!)t;un  maximum 
train  loads  it  is  no  economy  to  hand  tire  them  if  l»y  doing 
so  their  full  capacity  cannot  l)e  attained. 


Specializing  Many    of   our    contributors    on    engine 

„     .     ,  hou5e  subjects   lav   considerulde   stress 

on  the  value  ot  havmg  speciahsts  tor 
^  the  different  classes  of  work  in  the  en- 

ginehouse.  There  can  be  little  doubt  as  to  the  value  oi 
organizing  an  enginehouse  force  in  this  way,  particularly  if 
the  tenninal  is  a  large  one.  The  man,  or  gang  of  men,  who 
attends  to  nothing  l»ut  electric  headlight  repairs  ver}-  soon 
becomes  expert  in  the  determination  of  what  is  wrong  with 
this  equipment  and  what  should  be  done  to  remedy  it.  Air 
brake  work  has  long  Ijeen  sjiecialized  and  it  is  probable  that 
the  desiral)ility  or  even  necessity  of  having  experts  in  air  brake 
work  led  to  the  extension  of  the  practice  as  terminals  in- 
creased in  size  and  the  locomotives  became  more  complicated. 
One  class  of  work  that  should  be  taken  care  of  l»y  specialist^ 
wherever  possible  is  the  reducing  and  fitting  of  main  rod 
brasses.  If  this  work  is  assigned  to  men  who  do  nothing 
else  except  in  cases  of  emergency  they  become  so  expert  that  it 
will  be  found  that  trouble  from  heating  at  either  end  of  the 
rod  will  be  greatly  reduced,  if  it  is  not  entirely  eliminated. 
While  the  jiractice  of  specializing  the  work  is  not  so  readily 
carried  out  in  the  small  engine  house  it  is  possible  even  there 
to  obtain  very  satisfactory  results  by  assigning  to  one  man  two 
or  three  lines  of  work  that  are  closely  allied.  Of  course,  the 
men  who  are  assigned  to  special  work  should  be  good  all- 
round  meciianics  in  the  first  j>lace,  but  l)y  careful  selection  of 
the  men  and  due  consideration  of  the  class  of  work  for 
which  they  are  l)est  fitted,  l)etter  results  can  be  obtained  in 
almost  any  engine  tenninal  by  specializing  the  work  than  by 
the  indiscriminate  a-^signment  of  all  the  mechanics  to  all 
classes  of  work. 


engineers  have  met  the  problems  raised  by  the  introduct:  m 
of  this  equijmient  in  an  able  manner.  That  the  Engl:>h 
public,  and  especially  the  English  engineers,  are  not  in  ac- 
cord with  the  idea  of  steel  cars  is  possibly  due  to  the  fact  tl;it 
the  designs  of  and  methods  of  constructing  our  steel  equip- 
ment have  not  been  as  carefully  studied  and  analyzed  as 
they  might  have  been. 


Altering 

Locomotive  Front 

Ends 


Enj^land's  Idea 

of  the  Steel 
Passenger  Car 


From  the  experience  the  railroads  have 
had  in  this  country  with  the  pulilic  de- 
mand for  all-steel  f)assenger  cars,  it  is 
hard  to  understand  that  the  English 
people  can  have  the  objections  to  this  type  of  ecjuipment  as 
expressed  recently  in  The  Engineer  of  London.  That  publi- 
cation states: 

"The  all-steel  vehicle  is  an  unsatisfactory  ideal.  It  is  diffi- 
cult to  construct,  is  not  easilv  decorated  and  is  vcrv  sus- 
ceptible  to  climatic  changes.  Steel  coaches  are  understood  to 
resist  better  the  evils  of  collision  and  derailments,  but  they 
are  not  without  objections  that  are  not  found  in  wooden  stock. 
One  does  not  relish  the  idea,  for  instance,  of  having  to  be 
rescued  from  an  all-steel  car  by  an  oxy-acetylene  blowpipe 
cutting  the  sides  of  the  carriage  open.  The  rendering  of  wood 
non-inflammable  is  a  better  idea,  etc."' 

First,  The  Engineer  calls  attention  to  the  difficulties  met  in 
the  decoration  of  the  steel  cars.  Notwithstanding  these  diffi- 
culties, however,  the  American  railroads  are  today  producing 
steel  cars  as  handsome,  we  venture  to  say,  as  any  of  the 
wooden  cars  in  use  in  England.  Their  susceptibility  to  cli- 
matic changes  has  been  amply  taken  care  of  by  our  insulat- 
ing engineers.  The  item  referred  to  passes  over  lightly  the 
advantages  the  steel  car  has  in  collisions  and  derailments, 
indicating  that  it  is  far  more  desirable  to  be  rescued  from  a 
wreck  by  means  of  a  hatchet  than  the  oxy-acetylene  blow- 
pipe. Our  English  contemporary'  evidently  forgets  the  fact 
that  the  need  for  rescue  has  been  very  materially  reduced  by 
the  adoption  of  steel  equipment,  and  further,  that  this  steel 
equipment  is  so  carefully  designed  that,  even  in  the  case  of 
accident,  seldom,  if  ever,  will  the  oxy-acetylene  blowpipe 
be  found  necessary  to  rescue  passengers.  We  are  satisfied 
with  the  steel  equipment.    We  know  it  is  a  good  thing.  Our 


^^'hen  a  locomotive  is  reported  as  not 
steaming  the  first  move  made  in  the 
roundhouse  is  to  examine  the  front  end 
and  if  there  are  no  leaks  or  other  plain 
indications  of  the  cause  of  the  trouble  either  the  nozzle  is  re- 
(iuced  or  the  diaphragm  shifted.  It  i.s  well  known  where 
such  indiscriminate  "fooling"'  with  front  ends  leads.  There 
are  many  roads  on  which  it  is  doubtful  if  two  locomotives  of 
the  same  class  have  the  same  front  end  arrangement;  the 
locomotives  have  been  changed  in  one  way  at  one  terminal  and 
m  another  way  at  another  terminal.  A  bridge  is  put  in  the 
nozzle  at  one  engine  house  and  is  taken  out  and  the  diaphragni 
shifted  at  the  other  end  of  the  run.  Some  of  the  roads  that 
have  gone  into  an  extensive  program  of  fuel  econom\-  have 
found  it  necessary  to  restandardize  the  front  end  arrange- 
ment of  practically  all  of  their  locomotives.  There  must, 
however,  be  a  prohibition  placed  on  indiscriminate  front  end 
alterations  if  this  work  is  to  have  any  effective  results  or  if 
new  locomotives  are  to  devcloji  their  full  effectiveness.  There 
was  a  time  when  little  or  nothing  was  known  about  front  end 
design  and  it  may  have  been  justifiable  at  that  time  to  Kr 
ever}'  master  mechanic  and  engine  house  foreman  work  out 
his  own  ideas  regarding  the  drafting  of  hKomotives,  but  there 
is  now  sufficient  definite  information  availaljle  to  guide  the 
designer  in  detennining  on  a  front  end  arrangement  that 
should  result  in  a  free  steaming  engine.  If  adjustments  (ir 
alterations  are  afterwards  found  necessary  they  should  be 
made  under  the  direction  of  a  mechanical  department  officer 
who  will  investigate  matters  deeply  enough  to  be  sure  what 
condition  needs  correcting  and  then  sec  that  the  correcting  is 
done  in  a  manner  that  will  not  tend  to  completely  demoralize 
the  standard  front  end  arrangement  of  all  locomotives  on  the 
s\stem. 


Railway 

Mechanical 

Conventions 


With  the  month  of  May  the  various 
mechanical  department  associations  be- 
gin holding  their  annual  conventions. 
Some  of  these  associations  are  well  sup- 
ported by  the  rei)resentatives  of  the  different  roads,  while 
others  do  not  have  the  support  they  are  entitled  to.  This  is 
not  always  the  fault  of  the  members  of  the  associations,  a? 
in  several  instances  the  roads  by  which  they  are  employed 
refuse  them  transp)ortation  and  the  time  for  attending  the 
conventions.  A  review  of  the  work  done  by  the  associations, 
especially  in  the  past  few  years,  should  make  it  plain  to  the 
mechanical  department  officers  that  a  large  amount  of  good 
constructive  work  is  being  accomjdished  by  these  associations. 
Further  than  this,  the  benefits  derived  by  the  men  in  meeting 
and  becoming  acquainted  with  fellow  craftsmen,  and  the  in- 
terchange of  personal  experiences  during  the  convention 
period,  are  of  decided  advantage  to  both  the  men  and  their 
employers.  It  broadens  the  men  and  fills  them  with  new 
ideas  and  an  enthusiasm  which  will  have  its  good  effect  on 
the  work  when  they  return  to  their  shops  or  offices.  The 
duties  and  responsibilities  of  the  minor  mechanical  officers 
are  constantly  increasing.  The  "stay-at-home"  man  cannot 
pretend  to  meet  these  conditions  adequately.  The  men  must 
broaden  out.  They  must  be  educated,  and  the  annual  con- 
ventions offer  an  excellent  means  for  this  education.  If  the 
officers  in  authority  will  view  the  matter  as  one  of  investment 
and  send  their  subordinates  to  conventions  with  instructions 
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to  ive  as  much  as  they  can  and  absorb  all  that  they  can, 
tlK  work  of  the  associations  will  still  further  increase  in 
valae  and  the  men  and  their  companies  will  be  greatly 
benefited. 


ties  for  the  upkeep  of  modem  locomotives  and  the  saving  in 
capital  expenditure  so  realized  is  being  felt  as  an  increase  in 
operating  expenses.       .        .  ...^ 


The  Responsibility 


In  writing  to  the  editor  of  the  Railway 


Age  Gazette,  a  car  foreman  compares 
^      ^^  the  duties  of  the  locomotive  engineer. 

Inspectors  ^j^g   conductor   and   the  car   inspector. 

TIk'  latter  is  responsible  to  a  large  extent  for  the  safety  of 
human  life  and  property.  In  the  matter  of  responsibility  his 
duties  rank  high  even  when  compared  with  those  of  the  man 
in  charge  of  the  operation  of  a  locomotive  and  the  knowledge 
required  of  him  is  at  least  as  great  as  that  p>ossessed  by  the 
average  locomotive  engineer  of  today,  even  with  the  consid- 
erable difference  in  the  salaries  paid.  But  the  car  inspector 
is  not  always  in  full  realization  of  the  resjxjnsibility  which 
rests  upon  him  and  this  is  a  point  which  we  do  not  feel  has 
been  brought  out  as  strongly  as  it  might  be  in  the  various  dis- 
cussions on  the  car  inspector  and  his  duties  which  we  have 
])ublished  in  the  past  few  months.  The  foreman  in  charge 
of  the  inspector  may  have  a  full  realization  of  the  res{X)nsi- 
bility  which  rests  on  himself  and  through  him  on  his  inspec- 
tor, but  unless  the  inspector  himself  realizes  this  responsi- 
bility he  will  not  be  as  effective  as  he  should  be.  We  have 
known  car  inspectors  to  deliberately  neglect  the  repair  of 
>light  defects  which  they  must  have  known  were  dangerous 
and  who  did  not  hesitate  to  let  cars  go  out  in  such  condi- 
tion. If  a  car  inspector  is  to  live  up  to  what  is,  or  at  least 
>hould  be,  expected  of  him,  he  not  only  should  possess  a  very 
complete  knowledge  of  everything  pertaining  to  his  work,  but 
he  should  be  brought  to  realize  to  the  fullest  extent  that  on 
him-,  rests  the  responsibility  for  determining  not  simjily 
whefher  a  car  is  fit  to  run  but  whether  or  not  it  is  in  such  a 
condition  that  it  can  safely  carry  passengers  or  freight. 


Getting  the  Most      ^^^  longer  a  locomotive  is  kept  in  sen-- 
„  ice  the  more  it  earns  for  the  railway. 

This  does  not  mean  simply  that  if  a 
Locomotives  locomotive  is  turned  out  of  a  shop  at  a 

certain  time  and  is  not  returned  to  the  shop  for  repairs  until 
a  month  or  two  months  after  the  regular  shopping  time  it 
has  fulfilled  its  duty  as  a  contributor  to  the  company's  earn- 
ings. The  locomotive  may  have  been  out  of  service  for  con- 
siderable periods  during  this  time  for  heavy  roundhouse  re- 
pairs or  it  may  have  i>een  a  large  contributor  to  the  total  of 
the  road's  engine  failures,  in  either  of  which  cases  it  is  falling 
short  of  accomplishing  its  maximum  as  an  earner.  A  locomo- 
tive should  be  kept  in  service  as  long  as  possible,  provided 
excessive  running  rejiairs  are  not  required  in  order  to  accom- 
plish this,  and  also  that  this  extra  period  of  service  is  not 
l)urchased  at  the  expense  of  a  demoralization  of  traffic  be- 
cause of  engine  failures.  The  condition  which  should  be 
striven  for  is  the  turning  out  of  locoinotives  which  have  un- 
dergone general  repairs  in  such  good  condition  that  they  are 
capable  of  maximum  performance  without  failure  for  the 
i?reatest  length  of  time.  Such  results  obtained  from  locomo- 
tives give  the  company  a  maximum  return  for  the  money  in- 
vested in  motive  power  and  to  obtain  them  does  not  necessar- 
ily require  that  the  road  expend  more  per  engine  for  repairs 
than  a  neighboring  road  or  than  is  spent  by  the  average  road. 
But  it  does  require  that  the  general  repairs  be  carried  out  in 
the  best  manner  possible  and  that  no  running  repairs  l>e 
neglected.  Finally,  the  effectiveness  of  repair  work  depends 
very  largely  on  the  shop  organization  and  equipment.  The 
matter  of  equipment  ap])lies  particularly  at  the  present  time 
on  many  roads  which  have  added  to  their  motive  power  con- 
siderable numbers  of  large  engines  which  are  beyond  the 
capacity  of  the  road's  engine  house  and  shop  buildings  and 
machine  facilities.     There  is  too  little  being  spent  on  facili- 
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Corrosion  of  Iron. — By  L.  C.  Wilson.  Uouiid  in  cloth.  169  pages,  4>i  in. 
by  7J4  in.  Published  by  The  Kngineering  Magazine  Company,  140 
Nassau    street.   New    York.      Price    $2. 

This  book  is  a  revision  of  a  series  of  articles  recently  pub- 
lished in  The  Engineering  Magazine.  The  author's  purpose 
has  been  to  assemble  and  condense  the  most  interesting  and 
important  studies  and  facts  connected  with  the  corrosion  of 
iron  and  its  protection  therefrom.  Considerable  practical 
information  is  included  concerning  materials  available  for 
the  preservation  of  iron  and  steel. 

Scientific  Management  and  Labor.  I5y  Robert  Franklin  Hoxie,  associate 
professor  of  political  economy,  I'niversity  of  Chicago.  Bound  in  cloth. 
302  pages,  5  in.  bv  7J4  in.  Published  bv  D.  Appleton  &  Co.,  New  York. 
Price  $1.50. 

Generally  speaking,  through  improvements  in  industrial 
processes  and  elimination  of  wastes  in  the  expenditure  of 
labor  scientific  management  is  designed  to  serve  the  interest 
of  employers  and  workmen  alike,  as  well  as  society  at  large. 
That  in  many  respects  it  has  accomplished  much  toward  this 
end  cannot  be  denied.  It  has  standardized  facilities  and 
processes,  and  has  brought  about  co-ordination  of  effort  where 
little  better  than  confusion  existed  l^efore.  In  its  methods 
of  dealing  with  labor,  however,  it  has  generally  failed  to 
win  confidence,  either  because  of  the  blind  prejudice  of 
organized  labor  or  a  lack  of  appreciation  of  the  complexity 
of  the  labor  problem.  With  the  claims  of  the  advocates  of 
scientific  management  as  to  its  relation  to  lalxjr  and  those 
of  the  labor  leaders,  directly  opposed  to  each  other  there  has 
been  practically  no  reliable  information  available  from 
which  an  unprejudiced  opinion  on  the  merits  of  the  contro- 
versy could  be  formed.  Primarily  to  test  the  validity  of  these 
opposing  claims  as  brought  out  at  the  hearings  on  scientific 
management  held  by  the  United  States  Commission  on  In- 
dustrial Relations  in  April,  1914,  the  author  was  commis- 
sioned to  conduct  a  thorough  investigation  of  the  relations 
of  labor  to  scientific  management  as  they  have  developed  in 
the  operation  of  the  three  generally  recognized  systems. 

The  present  volume  contains  the  conclusions  of  the  author 
based  on  the  results  of  this  investigation.  The  points  at 
issue  were  carefull\'  analxzed  and  a  comprehensive  study 
was  made  of  scientific  management  as  it  was  found  in  actu- 
al operation  in  35  shops  and  other  concerns.  Care  was 
taken  throughout  the  investigation  that  it  might  be  entirely 
impartial  and  to  this  end  the  author  was  assisted  by  a 
re]ire>^entative  of  employing  management  and  a  representative 
of  labor,  both  of  whom  have  fully  approved  the  author's 
conclusions.  In  a  number  of  appendices  at  the  close  of  the 
volume  are  contained  detailed  statements  of  the  labor  claims 
of  the  three  principal  exponents  of  scientific  management 
and  the  trade  union  objections  to  the  system,  together  with 
a  statement  of  the  vital  points  at  issue.  The  volume  closes 
with  the  text  of  an  elaborate  questionnaire  by  the  use  of 
which  most  of  the  facts  were  obtained. 

This  volume  is  a  valual)le  addition  to  the  literature  on 
scientific  management  and  cannot  fail  to  prove  of  great 
interest  to  all  who  are  in  any  way  concerned  in  the  adminis- 
tration of  the  system,  as  well  as  to  shop  managers  generally. 
Tl'C  extravagance  of  the  labor  claims  which  have  been  made 
for  scientific  management  is  clearly  indicated,  some  of  them 
jjeing  inherently  opposed  to  the  system  employed.  It  is 
also  evident  that  there  has  been  a  disregard  for  the  human 
element  in  all  its  complexity,  throughout  the  s\stem.  Not- 
withstanding the  numerous  defects,  however,  "it  is  to  date 
the  latest  word  in  the  sheer  mechanics  of  production  and 
inherentlv  in  line  with  the  march  of  events." 
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Communications 

A    WORD   FOR   THE    EFFICIENCY    ENGINEER 

To  THE  Editor: 

I  have  l^een  greatly  interested  in  reading  the  article  in 
the  December  issue  of  the  Railway  Af^e  Gazette,  Mechanical 
Edition,  entitled  "How  the  Old  ^ian  lieat  Him  to  It.' 

It  would  appear  that  Mr.  Wolcomb  has  invaded  the  realms 
of  fiction  in  his  endeavor  to  parade  "Old  Dan"  Keefe  as  a 
hero  in  the  modem  novel  of  "How  the  Old  Man  Beat  Him 
to  It";  he  has  relegated  the  efticiency  engineer  to  the  role 
of  a  dire  villian,  whose  main  object  appears  to  be  to  get 
"Old  Dan." 

The  primar}'  theme,  however,  is  predicated  upon  a  fallacy, 
as  the  aim  of  an  efficiency  engineer,  shop  betterment  spe- 
cialist, or  what  not,  is  not  the  supplanting  of  present  organi- 
zation unless  unresponsive,  but  rather  the  discovery  of 
points  for  betterment,  directing  attention  to  them  and  aiding 
in  their  improvement.  Efficiency  is  not  magic,  but  is  simply 
another  term  for  common  sense  applied  to  the  attainment 
of  economy  in  the  operation  of  shops  and  in  the  use  of 
materials.  Efficiency  is  the  best  attainable  and  can  only 
be  secured  through  comparative  analysis. 

The  successful  efficiency  engineer  is  he  who,  not  as  Mr. 
Wolcomb  leads  us  to  Ijelieve,  looks  for  opportunities  to  make 
radical  alterations  in  equipment  and  facilities  at  a  large  ex- 
pense, but  rather  for  the  best  use  of  the  facilities  available 
and  the  improvement  of  these  facilities  at  a  slight  cost.  The 
efficiency  engineer  who  did  not  have  the  power  of  analysis  to 
recognize  the  reasons,  which  "Old  Dan"  was  keen  enough 
to  perceive,  as  to  why  the  patternshop  should  not  be  located 
immediately  adjacent  to  the  foundry-,  would  Ije  very  weak. 
The  economy  of  installing  an  electric  crane  in  an  old  shop 
is  questionable;  those  familiar  with  shop  operation  know 
that  the  time  required  to  wheel  or  unwhcel  an  engine 
with  a  long  drop  table  or  an  electric  crane  is  al)Out  the  same. 
This  by  no  means  depreciates  the  value  of  a  traveling  crane, 
as  it  would  be  considered  the  height  of  folly  to  omit  such 
equipment  in  a  new  building.  Its  use,  however,  may  be 
questioned  where  old  buildings  must  be  adapted  to  receive 
a  crane. 

The  same  reasoning  holds  with  motor  drive  for  machine 
tool  equipment.  While  highly  desirable,  no  justification  can 
be  found  for  a  wholesale  installation  of  individual  motor 
drive.  Vet  examples  might  be  found  where  certain  large 
machines  and  ones  frequently  called  upon  for  overtime  service 
could  economically  be  so  equipped,  while  in  the  main,  if 
found  desiral)le  and  economical  to  use  electrical  equipment, 
restricted  group  drive  would  be  far  more  advantageous. 

Again,  does  it  seem  conceivable  that  an  efficiency  engineer 
who  really  could  claim  such  standing  would  l>e  so  inap- 
preciative  of  fire  hazards  as  to  wander  through  a  pattern 
shop  smoking?  Would  he  also  be  so  lacking  in  tact  and 
the  appreciation  of  his  co-operative  function  as  to  first  look 
over  a  prospective  field  without  making  his  presence  known, 
explaining  his  mission  and  endeavoring  to  pursue  his  calling 
in  harmony  with  the  local  organization  ? 

Would  be  overlook  the  most  important  of  all,  the  distribu- 
tion and  handling  of  material?  It  is  the  customary  function 
of  a  shop  betterment  engineer  to  give  this  his  first  and  careful 
attention,  as  without  betterment  in  this  respect  no  permanent 
improvement  may  be  exp)ected  in  the  material  costs. 

Concerning  the  construction  of  machines  instead  of  pur- 
chasing, an  extremely  cjuestionable  field  of  economy  is  en- 
tered. Shop  kinks  and  jigs  are  of  inestimable  value,  as  is 
attested  by  the  efforts  directed  l>y  an  efficiency  engineer  to 
their  design  and  use,  with  substantial  encouragements  offered 
in  efficiently  operated  plants  for  suggestions  made  by  work- 
men. When,  however,  the  field  of  the  machine  tool  builder 
and  designer  is  trespassed  upon,  it  is  severely  to  be  criticised. 
There  is  hardly  a  railroad  shop  in  the  countr}',  perhaps,  but 


(ould  furnish  one  or  two  examples  of  misdirected  efforts  m 
this  respect.  Frequently,  if  all  the  misapplied  costs  entering 
into  its  construction  could  be  ascertained,  it  is  probable  thai 
its  expensiveness  would  be  self-evident,  not  to  consider  tlio 
greater  cost  of  production. 

And  in  conclusion,  it  is  self-evident  why  "Old  Dan"  beat 
him  to  it,  as  Mr.  ^^'olcoml)'s  efficiency  engineer  has  only  the 
name  to  justify  his  profession,  lacking  a  very  essential  quali- 
fication required  to  fit  him  for  such  an  occupation:  i.e.,  an 
appreciation  of  the  necessity  for  a  systematic  and  co-operative 
co-ordination  of  purpose  toward  the  attainment  of  improved 
and  economical  shop  operation.      Mechanical  Engineer. 


THE  MECHANICAL  DEPARTMENT  CLERK 

Winnipeg,  Man. 
To  the  Editor: 

Referring  to  the  communication  in  your  April  issue  by 
A.  C.  Clark  on  The  Mechanical  Department  Clerk.  It  would 
appear  that  the  mechanical  department  clerk  was  giving 
something  for  nothing,  whereas  in  reality,  although  he  may 
be  underpaid  on  a  general  average  for  what  he  does,  he 
usually  is  getting  a  training  that  fits  him  for  some  other 
position.  My  experience  may  not  be  long  enough  perhaps 
to  be  representative,  but  I  have  been  in  a  good  many  me- 
chanical department  offices  and  my  observation  is  that,  out- 
side of  the  chief  clerk,  the  rank  and  file  of  the  office  is  com- 
posed entirely  of  young  men  who  are  drawing  more  money 
than  tliey  would  had  they  been  learning  a  trade.  It  is 
true  also  that  these  young  men,  as  soon  as  they  realize  that 
tliey  cai|not  pass  a  certain  limit,  take  the  first  opportunity 
to  better  themselves  elsewhere,  and,  judging  from  the  ap- 
j)earanctf  of  our  offices  generally,  it  does  not  appear  that 
to  do  so  is  very  difficult. 

Is  not  every  job  a  "l)lind  alley"  job,  unless  we  make  it 
otluTwi.^e?  It  is  said  of  the  man  who  is  left  behind,  that 
his  resj)rnsibilities  have  raced  ahead  of  his  salary  with  his 
increa>;ing  years.  This  may  be  quite  true,  but  in  most  cases 
the  reason  if  traced  will  be  found  in  the  individual  rather 
than  in  the  job.  A  job  may  be  practically  the  same  for 
twent\'  rears,  and  the  same  man  mav  be  at  it,  unless  he 
niiikes  the  move  or  unless  the  company  moves  him.  Compe- 
tent men  get  advanced  to  other  positions  or  else  they  advance 
themselves  elsewhere.  Some  competent  men  lack  the  neces- 
sary spirit  to  make  the  break  with  a  company  which  at  least 
gives  thom  the  security  of  a  steady,  if  small,  income  for  fear 
that  the  new  job  with  the  smaller  concern  may  not  be  suit- 
able to  them.  It  is  this  class,  I  take  it,  that  our  friend  re- 
fers to  as  the  "competents  in  a  blind  alley,"  and  there  is  no 
doubt  that  thore  should  be  some  better  system  of  recogniz- 
ing such  faithful  service  as  these  men  give  on  every  railroad. 

\'arious  schemes  are  being  used  by  different  companies 
to  help  this  situation  and  with  varying  success  according  to 
the  application.  The  practice  of  having  the  department 
chiefs  send  in  periodic  staff  recommendation  sheets  for  the 
purpose  of  advancing  deser\'ing  men  to  positions  in  other 
(.le})artments,  appeals  as  being  in  the  right  direction.  Other 
loads  tr}-  to  discover  the  unappreciated  employee  of  merit  by 
means  of  special  service  investigators,  these  latter  being 
doubly  useful  in  also  finding  ineffectual  service. 

While  each  of  these  systems  has  its  merit,  it  cannot  be 
overlooked  that  there  is  always  the  human  element  factor 
behind  it  all.  There  is  always  someone  overlooked  and  al- 
ways someone  jumped  ahead  unfairly,  at  least  so  it  appears. 
In  the  case  of  the  mechanical  department  clerk,  his  scope 
is  as  wide  as  any  other  employee's.  Under  a  broad  system 
of  advancement  such  as  above  mentioned,  he  can  take  a 
position  in  other  departments  with  increased  salar}'  accord- 
ingly as  his  capabilities  are  recognized. 

A  Shop  Engineer. 


Locomotives  of  the  Santa  Fe  Type 

Two  Recent  Engines  with  2-10-2  Wheel   Arrange- 
ment  and    Lateral    Motion    Front    Driving    Boxes 


New  York,  Ontario  &  Western  2-10-2  Type  Locomoth-e  with  Lateral  Motion  Driving  Boxes 


THE  American  Locomotive  Company  has  recently  deliv- 
ered 12  locomotives  of  the  2-10-2  type  to  the  New 
York,  Ontario  &:  Western  and  five  to  the  Erie  Rail- 
road, the  leading  axles  of  which  are  fitted  with  patented  lat- 
eral motion  driving  boxes.  The  2-10-2  type  has  been  handi- 
capped by  its  long,  rigid  wheel  base  and  the  application  of 
the  lateral  motion  driving  axles  was  made  to  keep  the  rigid 
wheel  base  within  limits  commonly  met  with  on  smaller 
types,  at  the  same  time  securing  the  advantages  of  the  in- 
creased capacity  which  may  be  attained  with  the  ten-coupled 
wheel  arrangement. 

The  lengths  of  rigid  wheel  base  shown  in  the  table  are 


well  within   the 


figures 


used   on   a   verv   lar^e 


Mikado    and     Consolidation    type    locomotives 
throughout  the  countr)'. 

Driving  wheelbase 

X.   Y.  O.  &  W 20  ft.  0  in. 

Erie     22  ft.  6  in. 


number   of 
in     service 


Rigid  wheelbase 

15  ft.  Oin. 

16  ft.  6  in. 


or  spacing  member  which  engages  the  inner  flanges  of  the 
Ijoxes.  The  weight,  which  is  transmitted  through  this  bridge 
member,  is  applied  to  the  boxes  on  their  transverse  centers. 
The  lugs  which  engage  the  inner  flanges  of  the  boxes  are  for 
the  sole  purpKjse  of  maintaining  the  proper  spacing  of  the 
boxes  and  do  not  transfer  any  vertical  load.  The  driving 
springs  are  in  about  the  nonnal  position  and  are  carried  on 
a  cross  member  which  has  a  vertical  movement  onl\-  Ijetween 
the  engine  frames,  a  wearing  shoe  being  placed  upon  the 
inner  side  of  the  main  frames  to  prevent  side  motion.  Be- 
tween this  cross  member  and  the  bridge  are  interposed  two 
inverted  rockers  designed  so  that  a  lateral  force  equal  to  20 
per  cent  of  the  weight  transmitted  is  required  to  deflect  them 
from  their  normal  position.  \\'hen  the  boxes  are  deflected 
from  their  normal  central  position  l)y  a  side  movement  of  the 
first  pair  of  driving  wheels,  the  lx)xes  and  the  bridge  casting 
arc  moved  laterally  relative  to  the  meml^er  carr}'ing  the 
springs.  This  movement  deflects  the  inverted  rockers  which 
offer  a  definite  resistance  against  the  motion.  The  sprinc; 
and  equalizer  work  is  not  shifted  from  its  normal  position  by 
this  movement. 

It  will  Ije  seen  from  the  photograph  and  drawings  that 
one  side  of  the  bridge  member  is  carried  below  the  driving 
axle  with  a  bolting  flange.  This  is  provided  for  the  attach- 
ment of  a  finger  to  guide  the  brake  beam  and  insure  that  the 
brake  heads  register  properly  with  the  tires  on  the  leading 
drivers. 

The  rod  connections  between  the  first  and  second  drivers 
are  arranged  with  ball  knuckle  joints  ahead  of  the  pins  on 
the  second  drivers,  which  allow  for  the  necessar\-  deflection 
of  the  side  rods.  The  construction  of  the  crank  pin  and  rod 
bearing  at  the  first  driver  is  clearly  shown  on  the  drawing. 
It  consists  of  an  ordinar>-  design  of  cylindrical  crank  pin. 
on  which  is  placed  a  hard  bronze  bushing,  the  outside  of 


Arrangement  of  the   Lateral    Motion  Journal  Boxes  and    Flexible   Side   Rod   Connections 

The  lateral  box  arrangement  consists  of  two  independent  which  is  turned  to  a  spherical  surface.  Encasing  this  bush- 
driving  boxes,  whose  lateral  centers  are  about  on  a  line  with  ing  are  two  pieces  of  hard  steel  which  are  held  in  place  in  the 
the  inside  of  the  main  engine  frames.  These  two  driving  rod  end  with  a  wedge  in  the  same  manner  as  two  ordinary 
boxes  are  held  in  a  fixed  relation  to  each  other  bv  a  bridge  brasses.     The  busliing  can  revolve  either  on  the  crank  pin 
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Communications 

A    WOKI)    loK     I  hi:    I.I  I  ICII  NCV    I.NC.IM  I  k 

To   I  III    I'.i'i !'. 'R:  •  a    ■ 

1  Ir.iVf  turn  .trr«.'atl\  intrn-Uil  in  nadinu  tlu-  arti<  Ir  in 
ilif  l)«»inilHT  i-«iU'  of  the  I\.ii!:.'iy  .l^'  ('<i'.rttc.  ]f<rlhiiiii-,il 
J-.<iilii>>i.  trititKd  "•Huw  tlu-  Old  Nlaii   litat   Hini  to  It." 

It  unulfllaplK'ar  tliat  Mr.  Wolnmili  lia>  invadiil  ilir  rmIiu- 
(if  fit  lion  m  lii.s  cmltavor  to  paratK'  ■(  )1(1  Dan  '  Kri'lo  a-  a 
li<  TO  in  thr  iniMlrni  nov«l  of  "Mow  tin-  <  >1(|  Man  Hiat  Him 
to  It":  lu'  1ki>  n-U'izatrd  the  elVu  ieiu  \  mLiiiurr  to  llu-  role 
n\  a  (lire  villian.  \vho~e  main  ol.jfit  appear-  !o  In-  lo  m-i 
••<  )|<l  Dan." 

I  lu-  primary  theme,  however,  i-  jirediialeil  upon  a  fallaey, 
a-  the  aim  of  an  effu  iem-\  engineer,  -hop  l.etternunt  spe- 
ciali-t.  or  what  not,  i-  not  ilic  .-upplaiitiiiL'  of  i.re-ent  orirani- 
/ation  vlnle-^  unrt-[»on>>ive.  hut  r.itlur  tlu-  di-eovery  ot 
point-  for  hetteniieiil.  iliredinii  atti-nlion  to  them  and  aidini; 
in  their  improvenu-nt.  Kftu  iem  y  i>  not  maizit .  hut  is  sinipl) 
another,  term  for  (((inmon  -en-e  ap|>lied  to  the  attainment 
of  eeononiy  in  the  op«-ration  of  -iiop-  and  in  the  u-e  ot 
materials.  I.ffuieney  is  the  l>est  attainaMe  and  «an  onl\ 
be  set  u red  throutrh  tomparative  anal\-i-. 

I  he  .'^ue(:e>-ful  I'flu  ieiu  \  en,!-'iiu-er  i-  lu-  who.  not  a-  Mr. 
Woh'omh  hnids  us  to  l.«-lieve.  look-  for  o|iportunilii-  to  make 
radi»al  alteration-  in  e<|uipnH-nt  anil  faeilitie-  at  a  larp-  ex 
pen-e.  I»ut  rather  for  the  l.<-st  ii.->e  of  the  faeilitie-  availalde 
and  the  im[>roVement  of  the-«'  faeilitie-  at  a  -liirht  eo-t.  1  he 
eftu  reue\  eii^^im-i-r  who  dul  not  have  tlu-  powi-r  of  anal\si.<  t<> 
reawznize  the  rca. "ions,  whieh  "( )ld  Dan""  wa-  kei-n  enouu'h 
to  perceive,  as  to  wliy  the  pattern-hop  >hould  not  U-  located 
immediately  adja<ent  to  the  l'oundr\.  wduld  he  ver\  wt-ak. 
The  economy  of  in>tallini:  an  tie*  trie  <  raiu-  in  an  old  shop 
i-  questional  lie:  thost-  familiar  with  >hop  operation  know 
that  the  time  re(|uired  to  wlu-el  or  unulu-il  an  engine 
with,  a  lonii  drop  lahle  or  an  clettric  <Tane  i-  ahtiut  the  -aine. 
!  Th>.s  by  no.mcan^  ttepreeiate<  the  value  of  a  traveliin:  «rane. 
as  it  would  Vk^  con ^"i'''^'''*''!  i'^'^'  heiLrlit  of  folly  t<»  omit  -ueh 
equipnit-ht  in  a  new  huihlinLr.  lis  u-<'.  howcxi-r.  may  he 
que-lioned  wlu  re  old  l.uildinLT-  nnist  lie  ailapied  l<>  n-n-iv*- 
a  »  rane.  ■ ,   "  • 

I  li<  -ame  reasoninir  hold-  with  motor  drive  t'or  madiiiu- 
tool  njuipment;  While  hi<4hly  de-iraMe.  no  ju-tilit  ation  <  an 
Ix.'  louiul  for  a  whole-ale  in-tallation  of  iiulividual  motor 
firivf.  Vrt  exainj<lv<  niiiiht  he  found  when'  certain  l.irize 
ma<  hiiie-  ami  oiu  -  fre<|ih-ntly  called  upon  f«tr  overtime  .-ervi(  e 
1  oiihl  eeotuiinit  all\  In-  -o  equipped.  whiK-  in  the  main,  if 
fouiul  ile-irahie  anil  economical  to  u«-e  c-le*  trical  e<|uipnu-nt. 
r«^triit«d  iiroup  drive  vvouhl  he  far  more  advantayeou-. 

.\L.'.iiii.  doi-^^^it  s»"em  coim-ivahle  that  an  iflicieiu  y  eimineiT 
who  realh  (ouhl  claim  siuh  .-tandin-j;  would  he  -o  inap- 
j)r(-ciative  of  hre  hazards  as  to  wandi-r  throuu'h  a  pattern 
shop  sniokincr  Would  he  al-o  be  so  lackini:  in  tact  aiul 
the  ap{)reciation  of  his  c<Ho).erativt-  fuiution  a-  to  tir-t  look 
over  a  prr»pective  lleld  without  niakiiiL,'  hi<  pri--eiu  e  known, 
explaininu'  his  nn"--ion  aiul  einleavorini:  to  pur.-ue  hi.-  callini: 
in  harmony  with  the  hnal  or^ani/ation  ?  •  ' 

Would  Ik-  ovi-rlook  the-  mo-t  important  of  all.  the  di-trihu- 
tion  aiul  handling'  of  material?  It  i-  the  <  u-tomarv  fuiution 
oi  a  .sho|>  ln-tterni»-nt  eiiLrinei-r  to  uive  tin-  his  nr-t  and  tareful 
altt-ntion.  a-  without  hi-tternient  in  this  n-iK'tt  no  permanem 
im[>rovement may  he  expected  in  the  mati-rial  io>is. 

('oncerninc  the  con-truction  of  ma«hine-  in-ti-ad  of  pur- 
<-ha-ite_'.  an  e\tn-tnt-l\  que-titniaMe  held  of  ecoiiomv  is  en- 
tered. Sho]>  kink-  and  jitis  an'  of  ine-timahle  vaUu-.  as  is 
attested  -by  ihe  effort-  din-ited  1-y  an  efhciency  entiineer  to 
their  de-icn  and  u.-e.  with  substantial  eni  ouranements  oftVred 
in  eftlciently  operated  plant-  for  suiiL,'<'>tions  made  hv  work- 
men. W'lu-n.  however,  the  field  of  the  madiine  tool  l.uihler 
and  dcsiLrncr  i>^  tre>passed  u|>on.  it  is  .-evt  rely  to  he  critic  i-ed. 
There  i-  hardly  a  railroarl  sho}>  in  the  country,  perhap-.  hut 


(ould  furni-h  one  or  two  i-xamples  of  mi-diretted  efforts 
thi-  n-|  ect.     I  re(|Uently,  if  all  the  mi-api)lied  (osts  enteri; 
ini(»  it-  iitn-truction  could  he  a>*ertaine(l.  it  i-  probable  th 
it-  e.\p«.n-i\eiie—   would   be   -i-lf  evitletu.   uox   to  lonsider  t! 
unaler  co.-t  of  pro<luclion. 

And  in  conclusion,  it  is  self-evident  wh\  "Old  Dan  "  be 
him  to  it.  as  .Mr.  Wolcomli'-  eftii  ieiicy  eiitiineer  has  only  ti 
name  to  justify  hi.-  profe.-sion.  lacking  a  very  es.-ential  qua! 
fu  ation  re(|uired  to  tit  him  for  such  an  occui)ation:  i.e.,  a 
apprei  iation  of  the  nece'^siiy  for  a  -y.-tematic  and  co-opcratn 
i(»  ordination  of  ]iurpo~e  toward  the  attainment  of  improve 
and  (-cotudnical  -hoj)  oper.ition.      Mi  ihanic.m.  Engineer. 


INK  .MHCMAMCAL   DKI'AR T.MHM    CM  KK 

■  "'      '  ■- *v.r" .".  Winnipeg,  Man. 

To  the    J'.clitor:  ■    ':.••.■.■..'■■.    .-  ;',.    •,■--■ 

kei'erriim  to  the  communication    in  your  April   issue  by 
A.  (  .  (lark  on    I'he  .Mechanical  Department  Clerk.  It  wouhi 
a[>pear    that    the    mechanical    department    clerk     was     giving' 
-oinethini;  for  lunhinL;.  whereas  in  realit\.  although  he  mav 
be   mulerpaid   on   a   general   average   for  what   he  does,  lu 
u-ually    i-   getting  a    training  that    fits   him   for  some  otlu  i 
po-itioii.     My  experience  ma\'  not  be  long  enough  perhap- 
lo  be  repre-entative.  but    I   have  been  in  a  good  many  me 
chanicalidepartment  oftices  ancj  my  observation  is  that,  out 
-i<li-  of  the  chief  clerk,  the  rank  and  tile  of  the  office  is  com 
po-e<l  c-iuiri-ly  ot   young  men   who  are  drawing  more  nnmev 
than    thc-y    wouM    had    tluy    been    learning    a    trade.       It    is 
Irpe  ,il-o  that  these  xoung  men.  as  soon  as  thev  realize  that 
tluy  caiuiot    p.i-s  a   certain   limit,  take  the   first  o[)portunit\ 
to   better  tliein-elves  elsewhere,   and.   judging   frcjm   the   ap 
pc-arance  of  our  offui's   gc-iurally.   it   doe>   nt>t   appjpar   that 
to  do  -o   i-  very  dit'ticult.  ■  •.  •':■     ''.'""':■'■.''    '   '■'  .. 

I-   luit   evc-ry  job  a  -"blind  alley"  job.   unless  we  make  it 
t^lhi  r\\  i-ei-      It    i-   -aid   of  the-  man   who  is  left   behind,   that  ^■ 
hi-  rc-i)c  n-ibilitic-  have-  ra«e-d  ahead  of  his  salary   with  his' 
iiu  na-ir.L'  years.     Thi-  may  be  (|uite  true,  but  in  mo-^t  cases 
the-  rca-oii   i|    irace-<i   will   be-   t"ouiul   in  the   individual   rather    - 
than    in   the  job.      .\   joi*  may   be   practically   the  -ame   for 
twenty   year-,   aiul   the   -ame  man   may   be  at    it.   unless  lie, 
nu'ke<  the  move  or  unless  the-  c(im[)any  move-  him.     ('om])e-  V 
lent  nun  '_'<  t  aclvanced  to  other  po-ition-  or  el.-^e  thev  advance-, 
thim-elvc-  e'l-ewhere.      Some  competent   men   lack  the  neces-  '-- 
-ary  -pirit  to  make  the  break  with  a  compan\-  which  at  least 
izive-  them  the  securit}'  of  a  steady,  if  small,  iiuome  for  fear 
ihat  the-  new   job  with  tlu    -mailer  concern  ma\    not  be  suit-    " 
able-  to  them.     It  i>i  thi-  cla^^s,   I  take  it.  that  our  friend  re- 
h-r-  \-)  a-  the-     <  (Jinpetc  lit-  in  a  bliiul  alk-\.""  and  there  i-  no 
•  loubt   that   th.re    -hould  be  .<ome   Utter   -y-lini  of   recogni/.- 
iiiL;  -uc  h  faithful  sc-rvicc  as  these  men  give-  on  c-vc-ry  railroad. 

\  arious   sc  licint  -    are    being    u-e-i|    by    different    com|)anie-'i;j- 
to  help  this  situation  atul  with  varying  -uc  c-e>-  according  U>   ■-. 
the    application.      The-    praetice    c»f    having    the    de|»artment 
chiefs  send  m   periodic    -ta If  recommeiujation  sheets  for  the 
pUr})o-e  of   aelvanciuL:    <le-tr\ing    men    to   j)C)sitions    in    other; 
defiartnic-lit-.  appeal-  a-^  being  in  the  right  direction.     Other     ' 
load-  try  to  discover  the  unajipreciatcYl  emplovev  of  merit  by  .=  , 
mean-i  of   special   Sc-rvic e    investigators,    ihe-e    latter    beinji..' 
di:ubly  u-i-ful   in  al-(»  tincling  ineffectual  -Service.    .      .■•':•'.■ 

While-  ea<  h  of  these  .systems  has  its  merit,   it  cannot   l-e 
ovirli'okc-d    that    ihere    is   always   the   human    t-leinent    factt>r   .. 
iiehind   it  all.      llurc-  i-  always  .-omeone  overliM)ke-d  and  al-  ' 
ways  someone  junijied  ahead  unfairly,  at  least  so  it  appears. 
In   the  case  of  tlu-  mechanical  department  clerk,   his  scope.  ,• 
is  as  wide  as  any  other  employees.     Under  a  broad  system 
of   advancement   -uch   as   above  mentioned,   he  can   take  a 
position  in  other  departments  with  increased  salar}-  accord- 
ingly a-  hi-  capabilitie-  are  recognized.  ....-•.     .'  '    • 

A    Strop    EXCINF.ER. 


Locomotives  of  the  Santa  Fe  Type 

■  ~^:i  :,y<:y: '■[■■:■:■:  Sj     Two  Recent  Engines  with  2-10-2  Wheel    Arrange- 
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"■  •'    '^'.'-k.  Ontario  &■  Western   2-10-2  lyfe  I.'nnii'tJ:  c  ^vih  Lnurj!  Mcti'ii 

THE  Aimriian  Lcm ojiiolivi'  Compaiix    Iia-  rcHciitly  dcliv- 
irod    12   l<K(Mn(ttivcs  of  the   J- 10-2   ty|»c  tn  tlie   Now 
\"(trk.  ( )nlari()  &  Wrstern  and   Uw  to  tlu-   I'.rii-  Ruil- 
(I.  tlic  kadini,'  axles  of  wliicli  are  filled  wilh  jiatenled  lat- 
1  motion  driving  Itoxes.     The  2-1i>-2  l\[>i'  ha-  l>een  handi- 
jiirl  li\    it>  loim,  riiiid  wheel  hast'  aiul  the  a|)[>lieatioii  ot 
UK   lateral  niolifin  drivinij;  axle-  was  made  to  keip  tlu-  ri'_ri<l 
■';(vl'  !>a>e    within    limit>    eommoidv     met    witli    on    .-mailer 
iOsVat  the  same  time  si-curinjf  the  atlvantuites  *)t   the  in- 
ast'd  e;i|)aeit\   whiili  ma\   1-e  altainetl  with  the  ten-ioupled 
'•el  arrangement. 

I  he  leiiirth^  of   riuid    wiieel    lias-.:   -liown    in   du    laiiK'  are 

II  within  the  fmurc-  u-ed  on  a  very  larin.'  numl>er  ■«!; 
Mikudo  iind  Consolidation  ty])e  l(K()niotive's  %t;  sen'ue 
dirou^liout   tlie  country.  'i,    "   '  " 

•.    .•         ■  .   .DriviiT-g  \vtieclba:'e  . '  .l^tp»<l'>vl»eclt>a*> 

^.x'.%■!0.  &'w.:...^\V.-i:'.V:  /2hix.oiu.      ,  ,   v:;3€t.<)iri^ 
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or  spacini;  member  wlii».h  tiiuaiios  the  inner  ilan.ijes  of  tlie 
Itoxes.  The  wcijiht.  whiih  i-  tran>milted  ihrou'jli  tiii-  l>rid_'0 
memher.  is  aiif)lie<i  t«»  the  l>o\r-  oii  tluir  iran-wr-i  unt^r-. 
The  lugs  whicli  engage  the  inner  tlangt-.-  of  the  hoxe.-  are  for 
the  *ole  puqKjsc  ot maintaining  the  proinir  spa*  ing  of  the 
Ikjxc?  and  do  not  transfer  any  vertual  load.  Ilie  driving 
spring-  are  in  al»out  the  nonnal  po-ition  and  are  «  arried  <  'i 
a  ;  ro>-  nuinlter  whidi  ha-  a  veaital  movement  indy  iKtwou 
the  engine  frames,  a  wearing  A\Ck^  i<cing  plae)?<l  up<in  thv 
inner  side  of  the  main  fraims  to  jireveni  side  motion,  lie- 
-twccn  lhi>  ero.-s  nn-mlK-r  and  llie  1. ridge  an-  in1t-r|wjse«l  nvo 
inverted  rotkcrs  de-igned  so  that  a  lateral  fon  e  e<jual  to  Ik) 
jier  tent  of  the  Weight  iranMiiitted  is  rojuiroil  to:  detltxt  them 
fniin  their  normal  jni.-iiion.  Wijeh  the  l**>xv<;  arc  .djcileeted 
from  their  normal  eeiitral  |>o-iiion  by  a  .-id*-  niovt-nvnt  of  th'' 
first  pair  of  driving  wlieel-.  ih«  bo\e<  and  the  l>ri<lge  <a-ting 
are  moved  lalerall>  relative  to  the  memVT  carrying  tlie 
-prings.  This,  movemeiu  dt-ile^  l-*  iIk-  inverted  rockers  whi<h 
I'fi'iT  a  dennite  resi>tani\-  ugain>l  tin-  motion.  The  -pri»^:-i 
and  e'|Uali/er  \y«jrk  i>  not  -hiftid  from  it>  jiormal  pp>i^Uon  by 
thi-  n><)Vi;mi'nt.  .'•     -^  ^  ^  ■    ' 

It.  .:\yiH  W  ,seeii   from  ilu    photograi»h   and  ilrawing-  tUat 
nn»'  >^iile  of  the  bridge  memr>er  is  carried  Udow  the  driving 
vi.xle  will)  a  bolting  tlange.      I  Ids  is  provi«le«l   fur  the  alta»  li 
ment.«»f  a  hnger  to  guide  the  brake  beam  and  in>ure  that  the 
brake-  heads  regi-ter  propi  rly  with  the  tires  on  the  leading 

drivers.  ;\  .'I;;--;.   ;-;•  ■.-  ^'^ '..-/■'■ -■■;   -'■.'■    .'■'■       -     -   ■■  :,v\ 

Ihe  rod  rohnation>  Ut ween  the  first  and  seioiid  driver* 
art.  arranged  with  i-all  knuekle  joints  ahead  of  the  pin>  on 
tile  second  drivers,  which  allow  for  the  iuves?.ar\  deilcvtion 
(»f  the  side  nxls.  The  (on-trucii«in  of  the  crank  pin  and  rod 
UMrinii  at  the  tu>t  <lriv(T  i-  i  learly  -hown  on  the  «lrawing 
It  consi.-ts  ai  an  ordinar\  di-ign  of  i  ylindricai  v  rank  pin. 
<in   wluch   is  placed  a  hard  l-ron^AOiu-hinir,  tlu!  r»ut*ide  t^ 


'=^-' 


Arranaemeht   of   the    Lnteral    Motion   Journ.nl    Boxes   nnd    Flexible    Side    Rod   Connections 


rile  lateral  i-ox  arrangement  con-i-t-  of  two  inde|H'ndeni  which  i-  turned  to  a  spherical  surface.     Encasing  thi-  bush- 

iriving  U)\es.  whose  lateral  centers  are  about  on  a  line  with  ing  are  two  pieces  of  hard  >t eel  which  are  held  in  place  in  the 

tie  inside  of  the  main  engine  frames.       Tlu-se  two  driving  rod  end  with  a  wedge  in  the  same  manner  a-  two  ordin.iry 

"xe<  are  held  in  a  fixed  relation  to  each  other  bv  u  bridge  Lim-.-.      I  he  bu>hing  can  revolve  cither  on  tht-  -rank  [.In 
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g;  within  the  two  steel  pieces.  When  the  rod  is  deflected  from 
tic  normal  position,  the  si>hcrical  hushing  allows  the  panf 
lu  rotate  sidewise  around  the  center  of  the  front  crank  pin; 
ai  the  same  time  the  Imshinji  can  revolve  on  the  cylindrical 
n(  rtion  of  the  pin.  Several  oil  holes  are  provided  through 
tlio  hron/e  bushing  to  insure  lubrication  of  both  the  sjtherical 
aiul  cylindrical  surfaces. 

The  o|)eration  of  the  lateral  motion  axle  should  be  con- 
sidered  in  connection   with  the  engine  truck.      The  driving 


Lateral    Motion   Device  Assembled   on  the   Axle 

^|)riiig>  of  the  first  and  second  axles  are  equalized  in  th" 
usual  manner  with  the  engine  truck;  therefore,  the  weiglit 
(in  the  engine  truck  center  ])in  and  the  lateral  motion  boxes 
on  the  first  axle  is  divided  in  pro|)ortion  to  the  arms  of  the 
front  ecjuali/er.  The  engine  truck  is  of  the  inverted  rocker 
typf,  having  a  resistance  of  50  per  cent  against  the  initial 
movement,  and,  as  previously  stated,  the  resistance  of  the 
lateral  'levice  at  the  first  driver  is  20  per  cent.     These  re 


lateral  resistance  is  apjdie.l  in  the  plane  of  each  wheel  in- 
.»lead  of  being  aj)plied  midway  In-tween  the  wheels  and  di- 
vided Ix'tween  them  us  in  the  case  of  a  four-wheel  truck.  As 
far  as  guiding  the  engine  is  concerned,  therefore,  the  arrange- 
ment is  very  similar  to  a  four-wheel  ajtplication  with  the 
rear  wheel  of  the  truck  acting  as  a  driving  wheel. 

The  resistance  of  the  lateral  motion  l>ox  is  pro|)ortionef! 
witii  the  idea  of  |)roviding  enough  initial  resistance  so  that 
for  any  ordinary  road  service  on  tangent  track  or  curves  the 
fir>t  driver  will  remain  in  nonnal  fM)sition,  and  will  de- 
flect onl\"  when  passing  through  turnouts  and  yard  cun^e-?. 
The  operation  of  the  device  in  service  has  clearly  demon- 
strated tlie  correctness  of  the  design  in  this  particular.  .\ 
close  insjKttion  of  the  engines  in  oj>eration  discloses  the 
fact  that  the  lateral  motion  driver  ver\-  rarely  deflects  when 
the  engine  is  running  on  the  road.  When  the  locomotive 
pa-ses  through  sharp  turnouts  or  is  ojK^rating  in  yards,  the 
lateral  motion  driver  will  deflect,  thus  preventing  the  cramp- 
ing of  tile  driving  wheel  base  in  the  cur\e  and  limiting  the 
pressure  upon  the  driving  wheel  flanges. 

It  should  be  noted  that  the  action  of  the  nx^kers  ])rovides 
a  limit  to  the  lateral  pressure  which  can  l)e  placed  u|)on  the 
first  driving  wiieel  flange.  When  this  lateral  resistance  ex- 
ceeds 20  j)er  cent  of  the  weight  carried  upon  the  lateral 
motion  rockers  the  boxes  will  deflt^^t,  the  excess  lateral  pres- 
sure being  then  transferred  to  the  second  driver,  thus  divid- 
ing tile  work  of  guiding  the  engine  through  cur^•es  l)etween 
the  truck  and  the  first  and  second  drivers  instead  of  the 
truck  and  the  first  driver  only,  as  in  the  ordinary  ten-coupled 
arrangement. 

The  lateral  motion  driving  Ijoxcs  can  also  l)e  applied  to 
engines  having  four-whc^l  trucks. 

In  the  ordinary-  design  of  2-10-2  type  locomotive,  alK)ut 
SO  per  cent  of  the  total  weight  of  the  engine  is  on  the  drivers. 
It  is  therefore  interesting  to  note  the  increase  which  has  iKrn 
ol)tained  on  these  new  engines,  as  shown  in  the  table: 

Total  Weight     Weight  on  Drivers  Percentage 

N.    V.    <>.   v\    W .iJ.i,.=00  29.^,000  83.2 

Krit- 4(11.0011  .V?.=;..><X1  83.7 


Cross  Sections  of  the  Boiler 


sistances  are  so  chosen  in  relation  to  the  weight  coming  upon 
each  centering  device  that  the  lateral  resultants  at  the  engine 
truck  and  first  driver  are  about  the  same  in  amount.  It  will 
thus  be  seen  that  in  effect  the  engine  truck  and  the  first 
driver  act  in  practically  the  same  way  as  a  four-wheel  engne 
truck  in  guiding  the  front  of  the  locomotive,  except  that  the 


Careful  attention  was  given  to  the  boiler  design,  and  the 
boilers  of  both  engines  have  the  advantage  of  short  tube 
length  and  large  diameter.  A  short  tube  length  not  only 
gives  greater  evaporative  value  per  square  foot  of  heating 
surface,  but  also  reduces  back  pressure  and  consequently  in- 
creases  the   power   of   the   engine.      Large    lx)iler   diameter 
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combined  with  short  tul^e  length  gives  a  large  volume  of 
water  where  the  evaporative  value  is  the  highest. 

The  distance  is  short  from  the  rear  wheel  to  the  draw  bar 
in  both  engines.  This  not  only  makes  the  engine  ride  easier 
on  cur\-es,  but  it  reduces  the  friction  l)etween  the  flange  of  the 
wheel  and  the  raiL 

The  engines  are  e(iui|)ped  with  su|)erheaters,  a  combina- 
ticm  Gaines  and  Security  arch.  Street  stokers.  Baker  valve 
gear.    Ragonnet   air   reverse   gear.    Chaml)ers   throttle   valve. 


Kind    

Diameter     

( Ire.Ttcst   travel    .  . 

OutNide    1a|»    

Inside  clearance    . 
Lead  in   ftdl  Kear. 


I  ■.!/.• 


DrivinK,  diameter  over  tires 

Driving,   thickness  of  tires 

l)rivin({  journals,  main,  diameter  and 

length    1 

Driving     journals,      front,     iliameter 

and  length    I 


Piston 

Piston 

16  in. 

14  in. 

6'A    in. 

6H  in. 

1    in. 

1    I/I6   in. 

1/16  in. 

.VI 6  in. 

's    in. 

•Is 

63    in. 

57    in. 

7  in. 

/    ni. 

.?  in.  by  22 

in. 

12 

in.  by  22 

in 

1    in.  by   19 

in. 

10 

in.  by  13 

in 

'"•''.:o----^?i 


Boiler  of  the  New  York,  Ontario  &  Western  Locomotive 


Economy   front   and   rear  trucks,   and  vanadium  cast  steel 
frames. 

The  following  table  gives  the  principal  dimensions  and 

data   for  both  engines: 


General  Ihtta 


dir 


•^iage     

Service    ., 

Fuel     ..•.. 

Tractive    etTort     

Weight   in   uorkii.ji   n 

Weight    on    drivers 

Weight    on    leading    truck 

V\  fight   on   trailing   truck 

Weight     of    ctigine    and    tender 

wi>rking    order     

Wheel    l>;i>-f.    <lriving 

Wheel    liase,    total 

Wheel   liase.   tiigine   a:id   ti  ndci  .  . 


Krie,    2-10  J 

4    ft.    Syi    in. 

Freight 

i!it.   coal 

83.000   ll». 

401.000  lb. 

335.500  lb. 

34.000  lb. 

31.500  ll>. 

585,000  lb. 

22   ft.   6   in. 

40   ft.   3   in. 

71    ft.  Qt'i    in. 


New    York,    (.)ntario 

X-   Western.  2-10-2 

4  ft.  SYi  in. 

Freight 

Hit.  coal 

71,200  11). 

352,500  lb. 

298,500  lb. 

30.000  lb. 

-M.dOO  Ih. 

5  J  1. 300  lb. 

20   ft. 
36   ft.   9  in. 
(.6  ft.   10  in. 


Driving    journals,    others,    diameter 

and  length    11   in.  by   13  in. 

Kngine    truck    wheels,    diameter 33   in. 

Kngine  truck,  journals 6'/j  in.  by   14  in. 

Trailing  truck   wheels,  diameti  r 33   in. 

Trailing  truck,  journals 6'/i  in.  by   14  in. 

Boiler 

Style    K.    W.   T. 

Working   pressure    200  lb.  per  s(|.  in. 

Outside   diameter   of  first  ring 92,'g   in. 

Firebo.x.   length   and  width 160  in.  by  108 '4  in. 


l-'irebox  |)lates.  thickness. 


l-'irel>ox,    water    space     

Tubes,   number  ;ii  d   outside  diameter 
[•"lues,   number   and   outside   diameter 

Tubes  and   tines,   length 

Heating   surface,    tubes   and    tines... 


Crown,   sides,     I 
back,  H  in.;      '^ 


tube,   ^   in. 

6   in. 

o\7—2y,    in. 

MS'/i    in. 

17    ft. 

4,617.5   sq.    ft. 


il 


10  in.  by   13  in. 

33  in. 

6'/i  in.  by  12  in. 

33  in. 

6'-j  in.  by  12  in. 


K.   W.   T. 
IVO  lb.  per  sq.  in. 

86  in. 
150^8  in.  by  96^4  in. 
Crown,    sides    and 
back,  H  in.; 
tube,    '/i  in. 

Front,  5^^  in.; 
sides   and 
back,  5  in. 
337—2  in. 
50—5^8   in. 

17  ft. 
4,173  sq.  ft. 


Ratios 

Weight   on  drivers  —   tractive  effort  4.0.i 

Total    weight    -i-    tractive   effort 4.83 

Tractive   effort    X    diain.   drivers    -^ 

equivalent    luating   surface' 760 

Equivalent  healing  surface*   -f-   grate 

area     •_•  ■  •  72.4 

Firebox  heating  surface  -;-  equiva- 
lent  heatina   -urface*.   per  cent...  4.97 

Weight     <m     drivers     -4-     equivalent 

heating    surface*     48.8 

Total    weight    -=-    equivalent    heating 

surface*    58.4 

Volume    both    cylinders    27.9  cu.   ft. 

Equivalent    heating   surface"    -r-    vol. 

c>linders    246 

<  "irate  area  -r-  vol.  cylinders 3.4 

Cylinders 

Kind    Simple    _ 

Diameter  and  stroke 31  in.  by  32  in. 


The  Erie  2-10-2  Type  Locomotive 

Heating    surface,    tirebo.v t  341.6   sq.    ft.  t  325  sq.   ft. 

4  21                      Heating  surface,  total    4.959.1   sq.  ft.  4,498  sq.  ft. 

^■gc                        Suiierheater   heating  surfac< 1.274.2  sq.    ft.  1,007  sq.   ft. 

Equivalent  heating  surface" 6,870      sq.  ft  6,008.5  sq.  ft. 

577                           Crate  area 94.8  sq.  ft.  80.2  sq.  ft. 

Smokestack,  diameter    23  in.  21  in. 

7^                            Smokestack,    height  above   rail 16  ft.  3  7/16  in.  15    ft.  C'/i   in. 

5.42  Tender 

Tank    Vanderbilt  Water  bottom 

49.7 

Weight    184,000  1b.  168,700  1b. 

54.2                       Wheels,  diameter   33  in.  33  in. 

22.7  cu.    ft.                 Journals,   diameter  ar.d   l-.Tiith 6  in.  by   1 1    in.  6  in.  by  11   in. 

Water  capacity    10,000  gal.  9.000  gal. 

264                           Coal  capacity   19  tons  15  tons 

3.S  

•Equivalent   heating  surface    =    total   evaporative   heating   surface    -f-    '•* 
Simple  times  the  superheating  surface. 

28  in.  i)y  32  in.  tincludes  arch  tube  heating  surface. 
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PREVENTION    OF   CORROSION    IN    PIPE*  l>e  compared  with  external  corrosion,  and  the  inside  surface 

is   particularly   vulnerable    in   that   protective   coatings   are 

BY  F.  N.  SPELLER.  PITTSBURGH.  PA.  ^jf^^^l^  ^^  ^ppj^.   therefore  more  liable  to  \>e  defective. 

(usual  ob.servation  will  show  very  marked  differences  in  (^onsider  for  a  moment  the  situation  in  a  hot  water  heat- 

tlic  degree  of  corrosion  of  pipe   in'  service.     For  instance,  ing  system  and  a  hot  water  supply  system  where  the  tem- 

li(,t  water  heating  systems  and  sprinkler  systems  show  prac-  perature  of  the  water  is  about  the  same.      It  is  evident  that 

ticiillv  no  deterioration  in  service  after  25  years,  while  low  the  water  alone  is  not  responsible  for  the  results  observed, 

pressure  .«=;team  returns  sometimes  give  trouble  after  15  years"  bat  rather  something  brought  in  with  the  water.     The  hot 

service  or  less.     Galvanized  pipe  in  hot  water  supply  sys-  water  heating  lines  have  started  to  rust  and  then  the  action 

tenis  where  the  water  is  lieated  under  pressure,  lasts  from  bas  apparently  stopped,  while  in  hot  water  supply  lines  the 

iiln'Ut  five  years  upwards,  depending  on  the  temperature  and  action  is  continuous  and  rapid;  so  much  so,  that  if  the  pii>e 

,,ualitv  of 'the  water  and  volume  of  flow.      The  last  named  does  not   fail  by  leaking  it  may  i)e  plugged  u\)  tight  with 

condition  is  so  severe  on  iron  and  steel  pijie  that  manv  are  the  reddish  hydroxide  of  iron.     The  only  way  to  account 

compelled   to   use   brass   pipe,   at   a   cost   approximately   ten  for  this  accumulation  of  oxide  of  iron  is  through  the  oxygen 

times  that  of  galvaiiized  pii>e.     These  few  instances  are  the  in  solution   in  the  cold   feed  water,  amounting  to  6   to   10 

extremes,  l)ut  are  surely  suguestive  when  we  consider  that  in  cubic  centimeters  i)er  liter  according  to  the  temi)erature  and 

nij)e  carrying  ordinary   water  under  some  conditions   there  quality  of  the  water.      This  very  small  percentage  of  oxygen 

i>   no   apparent    deterioration    in    a    generation;    whereas    in  '^   apparently   the  measure  of  the  destructive   power  of   the 

other  cases,  the  same  grade  of  jiipe  is  seriously  damaged  in  water  and  accounts  for  the  fact  that  a  limited  volume  of 

a  very  few  years.  water    has   no    serious    action    on    iron,    whereas    when    this 

Some  years  ago,  when  steel  pipe  was  comparatively  un-  water  is  renewed  continually,  esjiecialh-   when   heated,  the 

known  and  not  fullv  developed,  it  was  natural  to  question  results  are  hable  to  be  most  disastrous.     It  will  l>e  usctul 

tliis  material,  but  comparisons  of  the  modern  wrought  iron  to   consider   the   mechanism   of   corrosion    l>efore   discussing 

and  steel  pipe  in  the  same  lines  in  service  have  shown  be-  ways  and  means  for  preventing  this  action. 

\ond  anv  question  that  where  corrosion  is  found  one  mate-  All   water  supplies  cany  more  or  less  foreign  matter  in 

rial  suffers  on  the  average  as  much  as  the  other.  solution.     What  are   usualh-  considered   the  purest   natural 

It  has  been  the  custom  of  the  writer  to  keep  several  .service  water  supplies  are  generally  saturated  with  oxygen  and  car- 
tests  under  wav  continuously  for  the  past  few  years.  One  bonic  acid,  which  cause  such  waters  to  l)e  ven'  corrosive, 
of  the  most  recent  to  be  completed  may  be  descrilied  as  an  particularly  when  heated.  Iron  in  all  its  forms  is  soluble 
example  of  the  method  pursued  in  conducting  such  tests.  in  water  to  the  amount  of  a  few  parts  jx-r  million,  dej^end- 
lour  standard  grades  of  pipe  of  well-known  manufacture  ing  on  its  composition  and  that  of  the  water.  In  this 
were  selected  anfl  four  pieces  of  each  taken  at  random  and  treatise,  in  referring  to  water  in  connection  with  corrosion, 
coupled  together  alternately  so  that  the  hot  water  passed  it  will  be  understood  to  include  domestic  supplies  of  the 
through  each  sample  at  the  same  temperature.  usual  degree  of  purity.     Chemically   pure   water  does  not 

occur    in   nature,    and   therefore   mav    be   omitted    from    con- 

Details  of  Tests  -j        i- 

sideration. 

Hate  installed — October  27,  1913.  ^m            i                                  r         i       •           •                                    ii                i     •       j 

i>ate  removed— November  20.  1915.  1  he  phenomenon  of  solutioH  IS  now  generally  explained 

Location— Hot  water  return  line,  Pennsylvania   Huildins,   Philadelphia.  ^g    jj,^    eleCtrOChemical    reaction.       When    picceS    of    zinC    and 

Teniiierntiire    of    water  -175    dec.    l-idirenheit.    averaue.  .      i            j                       j    j     •               ^                                  »       f 

.Amount  of  water    5,000  gal.  per  day  for  600  days.  copper  are  connected  and  suspended  in  water,  a  current  of 

Method  of  installation-  In  form  of  box  coil.  ^ectricity  Starts  to  tlow  tlirough  the  Water  from  the  zinc  to 

Corrosion  Measirements  %|^;:topper.     The  zmc  is  termed  the  anode  and  the  copper 

Depth  of  Pitting  in  Inches  t^tj^thode.     While   the    Current    flows   the    zinc    goes    into 

Sample        lo^delpls't pUs          Deepest  soli^fc,    tlie    aiiiount    di'^^olvcd    l)eing    proportional    to   the 

Lot                        Material            Number         in  each  piece              Pit  current,  according  to   Faradav's  Law. 

A .Steel                         1                          .068                          .094  *^             ..-.-. 

.\ Steel                  2                   .087                   .124  If  we  replace  the  zinc  with   a  piece  of  iron,  a   current 

;^;  ;;;■•••••      ||||j                  ^                   ^3                   '^j1  flows  in  the  same  direction  and  iron  will  be  found  in  solu- 

!': Steel                 5                  .079                  .104  tion.     Suppose   we   now   replace   the   copi)er   with    another 

I! Steel                          6                           .056                            .094  .^'                                                   ^       r      i      *    •    -^             n      *ii    a 

n Steel                 7                 .054                 .065  pitce  of  iron.     A  small  current  of  electricity  will  still  flow, 

(■;;••;;;••••••  p*^f,'                  *                   q^j                   ^73  but  not  necessarily   in  the   same  direction,   this   de})ending 

y. Iron                  10                   .072                   .097  uMon  the  relative  condition  of  the  surfaces  of  the  two  pieces 

C Iron                        11                          .078                          .105  '.     .                                                                                                                            ^ 

C I ron                       12                        .077                        .080  ot     iron.                                      /  .     .  - 

1)!!!.!.!.'!!!!!!!.'  iroll                 i4                   !o67                   !ii2  It  is  this  small  current  flowing  between  one  piece  of  iron 

!! ''■o"                 \l                  -^l                  -211  and  another  under  water  which  causes  iron  to  enter  solu- 

I' Iron                        16                          .073                          .090  ....                                  .        ,              ..... 

A Steel        General  .Xverage        .066.                 .085  tion,  and  this  IS  now  recognized  as  the  tnittal  reaction  of 

'I ■  .Steel  General  .\veraee  .067  .086  •  c   ^    i.-  •      i       I  _    j    i  i     _■_         -j  j    •_' 

c Iron         General  Average         .073                   .089  corrosioti      Solution  IS  hastened  In'  carbonic  acid  and  min- 

" I""""         General  .\verage        .066                   .088  ^^al  salts  in  solution,  as  thcsc  make  the  water  a  Ijetter  elec- 

Inasmuch  as  both  materials  have  been  found  to  fail  in  trolyte.  However,  it  has  been  proved  that  iron  will  dis- 
:ibout  the  same  time  under  the  same  conditions,  and  as  both  solve  to  some  extent  in  the  purest  water  that  has  xet  Ijeen 
have  shown  practically  no  deterioration  after  many  years  made.  If  the  iron  is  ex|)osed  to  nothing  but  water  this 
under  other  conditions,  it  would  seem  that  with  a  correct  reaction  will  soon  cease,  due  to  the  accumulation  of  hydro- 
understanding  of  the  fundamental  causes  of  corrosion  a  gen  at  the  cathode  caus'ng  jiolarization;  and  this  is  what 
practical  solution  of  this  [iroblem  should  be  possible.  The  actually  happens  in  ])ractice  in  hot  water  heating  and  other 
author  has  devoted  a  considerable  portion  of  his  time  for  .^^ystenis  in  which  the  water  and  consequently  the  supply  of 
the  past  ten  years  to  a  study  of  the  factors  governing  cor-  free  oxygen  is  not  renewed.  On  the  other  hand,  when 
rosion  of  j)ipe  in  service,  and  is  writing  this  paper  in  order  oxygen  is  present  it  combines  with  the  hydrogen,  de|)olariz- 
to  open  up  a  more  general  di.scussion  of  measures  for  its  ing  the  surface  of  the  iron  and  thus  causing  solution  of  the 
prevention.  iron  to  continue.  Oxygen  enters  further  into  the  reaction 
The  inside  of  pipe  is  subject  to  peculiar  conditions  not  to  by  comliining  with  the  ferrous  hydroxide  to  form  insoluble 
,  „    _         --  ferric  hydroxide,   generally  knov\Ti   as  rust.     With   an   un- 

Frotn  a  paper  read  at  the  January,  1916  meeting  of  the  .American  Society       ,-      •.    j    ' i         e       „* _J •  -n 

of  Heating  and  Ventilating  Fnginecr.s.  limited  supply  of  \yater  and  oxygcn,  corrosion  will  continue 
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I   iKViiNTlON  <)!'   COKKOSION    IN    V\V\i* 

BY    F.  N.   SI'KI.I.IK.  IMIISBI  K(;H.    I'V. 

-u;i!  .)l>>trvatinn  will  >h(i\\    \vr\   iiiarkcij  (iifUrcim'^  in 

.Icuri'f   of   c«)rn)>i<m    <tl    |>il>i^'    in    sorvitf.      lor    iii-taiuv, 

\\a!i-r  hoatinj^  >yslriii>  and  »j>rinkl».'r  >\  >uiii^  >Ik)\v  prac- 

■'    IK)  (Ii1frii)ralit)n   in   -trvin-  afti-r   J5  yi'ar<.  whilo  it)\v 

in   -tt'ani  nturns  ^(Hiulirno  iiiw  troulilc-  allvr  15  yoar>" 

<■  <ir  U».      (»alvaiii/.t<i    piju-   in   hot   uati-r  >upi)ly   sy-«- 

wlicn-  the   water   i-   lu-aled    under   pre>sure.   la-<t>   troni 

I   I'lVi-  vears  upward-.  de|Kiidinu  on  the  lenipc-rature  and 

,:-\    of  ilie  water  and    volume  of   llow .       I  lie  la-t    iiatned 

ii'ioii   i-  -o  >evere  on   iron  and   <Wi'\  pipe  that   nian\    are 

pelled    li»    il>e    lira>>-    pipe,    at    a    eo>t    approximately    ten 

.  -.  that  of  ualvani/ed    pipe.       I  lu>e   iCw   iii»tanee«-  ari-  the 

•  in<  ~.  liUl  are  -ureh  -uu'-Ze.-tiee  when  we  (on-iiler  that  in 
.  tarrvini^  ordinar\  water  undi-r  some  condition-  there 
MM  apparent  deterioration  in  a  generation :  wlu-rea-  in 
>r  <  a>es.  the  sinie  ^ra<le  of  pipi'  i>  >eriou>l\   damaued   in 

..r\   few  years,  .vj. ■;/.■.    •   ,;'.;' :       ;;  v.  ' 

Some  years  atjo.  when  st^l  |)ipi-  wa-  eomparatively  un- 
Ktidv.n  and  not  fully  de\elo|)ei|.  it  wa-  natural  to  (|Ue-tion 
'i.i-  material,   hut   (<impari-on-  of  tin-  modern   wrouizhl   iron 

1  .-te<l  pipe  in  the  -anie  line-   in   -ervii c  have  shown   he 

lid  any  '|Ut-tion   that   wluTe  eorrosion    i-    t'ound  one  mate 

•  -uffer>  on  the  averau'c'  a-  mut  h  as  tln'  other. 

':',  lia-  heen  the  (  ustom  of  tln'  writer  to  keep  -everal  -ervite 
-  linder  wa\  <<)ntiiUMiu-l\  for  the  pa>t  few  \»ar>  <  )ne 
ill  mo-t  reeent  to  It  eompleted  may  l.t-  de-(ril>i'd  a-  an 
ni|)le    of   the    mt-lhod    pur-ued    in    conduetini;    >ueh    test>. 

ur   -t.imlard    irade-   of    |)i|)e    of    well-known    manufaetun- 

rr  -eli'i  ti'd  anil  four  jiiree-  of  cat  h  taki'n  at  random  and 
'il<d    ttiirether    altirnatth     -o    tliat    the    hot     water    pas'seii. 

'iiiu'h  eai  h  -am|>l''  .it  the  .-anu'  tem|ieratur>- 

iii-t:iii«-^4-  vvi.-.}Kt  jr.  \'>]^.  i'.: .    •:  ,  . ./'_ 

riiiTovtir]- — N'i\riiiln-r    JO.    l'*I.-.-'        "•,■■.■■";'.■>••'■.".  ..^ 
■  •..liiuii-     Itot    sv.-ilir    n  liirii    liiu'.    fViin-v  lv;itii:i    liiiil'ltHil.    l.'lM'i.4.-l..-tiihii».-.    . 
1  >  iiijui  .itiiH'    iif   :w:iti-r      I",S    lU-i:.    I'.ilncrJti  il.    ;n  <-r.ii;<  •     •  -      • 

\in<.'iiT)t  of  wattT      .^.H»MI  cat.   )H  «"  iJay   iitt  WM).(l;f\-». 
a.itiof^  <ij   iii<.tatl:»tt<iM,     Iti   f<»ri.r.  ^'l    l>o\  itiil,. 

••    .- :.'   ■;-•■".     '••'<>IH»»>S4'"<\.  .\If.v.>T  RKMKM!-    . 
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Ina-mueh    as    hotli   niatirial-   have   lieen    found    to    fail    in 

"til  the  -.ime  tinu-  undi  r  tlu'  >ame  conditions,  and  as  hoth 

iNc-    -howii    iiraiticall}    no   deterioration    al'ter    many    years 

inder   other   condition-,    it    would    -eem    that    with    a    correct 

'iKli-r-tandiiH;    of    the    funclamental    cau-es    of   corrosion    a 

'Tactical   <olu'ion   of   this   proMem   -hould    l>e   po— ihlc.       The 

Utlior  ha-  devoted   a   con-ideraltle  portion   of  his  time   t"or 

he  past   ten   xcars  to  a  stud}    of  the   factors  _<;ovornin.n  cor- 

osjon  of  pijie  in  -crvicc,  and  i-  writinii  this  paper  in  order 

■"  opc-n   tip   a    more   i^eneral    disc  u-sion    of   mea-urc<    I'or   ijl,^ 

"■c'ViTition.  .    " 

The  inside  of  pipe  is  suhjed  to  |)eculiar  condition-  not  to 

I  r<iiii  a  (laini    rt.ul  .it   tin-  J.iiui.dv.   I'>l<i  im  riuin  .if  tin-    \iiu-iii-iti   SMcirty 
■    I  li  .itiiii,'   anil    \'tMitiIaliiiL;    I'.niiitui-rSi-  .":.■■.•■  •■- .■  ■..■  .  .' 


he  com  I  )a  red  with  OMernal  eorro-ioii.  aiwl  the  in-ide  -iirt.uc 
i-  parlieularlv  vulneralile  in  thai  protective-  coalini:-  an- 
diflKult  to  appK  .  therefore  more  liahle  to  Ik-  defective-. 

("(insider  for  a  moiii'-nt  the  situation  in  a  hot  water  iK-at- 
inu  -\-t'-m  and  a  hot  water  -up|ily  >\>-teni  where  the  tcm 
perature  of  the  water  i-  ahoui  the  -aim-.  It  is  c-vidc-nt  that 
the  v.aler  .done  is  not  rc--pon-il»lc-  for  the  rc-ult-  oh-ervcd. 
I»ut  rather  sonu-thinir  hrouiiht  in  with  the  water.  I  he  hot 
water  heatiniz  line-  have  -lartc-d  to  ru-t  and  then  the  aetioti 
ha-  apparentlv  -t(ip|Ht!.  while  in  hc»t  water  >-u[»i»l\  line>  the 
aetion  i-  eontinuou>  and  rapid;  -o  nuic  h  -o.  that  if  the  pipe- 
dcit-  ncii  fail  l>v  leaking  it  max  U-  pluuued  uji  tiiiht  with 
the  re-ddisli  liNclroxide  of  iron.  The  onl\  way  t<»  aceoum 
t'or  this  accum'-ilalion  of  o\id<-  of  iron  i-  through  tlie  c»\\m"n 
ill  -ilution  in  the-  cold  fei-d  water,  amount inir  to. 1|  to  1" 
ui.it  ( cT.tinnlcr-  per  liter  acconlini;  to  the-  teju|H'ralure  .md 
<|U.ilit\  of  the-  water.  I  hi-  ver\  small  iH-rce-ntai^e  of  ctw^eii 
i-  ap|iarc-ntl\  the-  nua-ure  of  the  de-tructive-  power  <if  the 
u.ite-r  and  account-  lor  tin-  faet  that  a  limitc-d  volume-  ot 
water  ha-  no  --riou-  atlioii  on  iron,  wheri-as  wlun  thi- 
waie-r  i-  ri-iu-wed  conlinuallv.  e-|h'cially  wheii  hc-ate-d.  the 
rc-ult-  .lie-  laid.-  lo  Ix-  mo-t  di-a^lr<iu-.  It  will  in-  u-eUil 
to  consider  tlu-  nic-t  h anisni  erf  eornoion  hefore  di-i  u  — iiii: 
wa\s  and   mc-aii-   for  i«rc-ventini:  thi-  action. 

All  water  -upph»>  <an\  more  or  Ic -s  foreign  matter  in 
-olutioii.  What  are  u-uall\  ton-idere-d  tlu-  pure-t  natural 
water  -upi'lie.-  are  i^enc-ralh  -atur.itc-d  with  owiicii  and  car- 
iioiiic  at  id.  whicli  i  au-e-  -uc  h  water-  to  !«■  vc-r\  eorn»-ive. 
nartic  ularh.  wlu-n  lu-at<-d.  Iron  in  all  it-  form-  i-  -olulde 
in  water  to  tlu  .imouni  ctf  a  fc-w  part-  per  million.  <li-|K-nd- 
ini.;  on  it-  compcj-ition  and  that  of  tlu-  w.itc-r.  In  thi- 
treatise.  in  refi-rrinif  to  waicr  in  comieition  with  corro-ion. 
it  will  lie-  understcRMJ  to  ineliieje  dome-tic  -upplie-  ol  tiie 
u-ual  cleLirec-  of  purit' .  <"he-mivall\  pun-  water  (Ick-  not 
otc  ur  in  natiin-.  aiul  thc-n-lcn-  »na\  Im-  etiuilted,  IrtMii  eun- 
-ideration.  ■"  '  "•      '    "      -  '       ' 

I  lif  phenomenon  of  -olution  i-  now  -.ic-iu-r.ilh  c-\|ilained 
;.,as:  an  c-lec  trot  lu-!nii  al  reaction.  Wlun  pitt*-s  cil  /iiu  aucj 
toppc-r  are  coniiit  ted  aiu!  -u-|tended  in  water,  a  i  urrc-nt  ctf 
tJectric  it\  -Uirts  to  ilow  through  the  wate-r  from  the  /iiu  to 
^»  ropper.  I  Iw  /uu  i-  termed' the-  ano«le  and  tlu-  eopjK-r 
Tj.«|tli<it|.  While  the-  current  llow-  tlu-  /.in<  uck-s  into 
-olii^fcl  iiu-  amount  di--olv.  d  l.e-inu'  proportitm.il  to  ihe- 
•  u:nni.   .h  eortlintj   to    laradax's    Law. 

If  wc^  nplacv-  the  /ine  with  a  pi^HV  oi  intii.  a  current 
ilows  in  the  same  direction  aiul  iron  will  l»e  found  in  >«»lu- 
tion.  Suppose  vvo  now  replace  the  eci[ijHr  wiilt  another 
pit.c-  of  iron.  .V  -mall  <  urrc-nt  «tf  c-le-c  trie  it\  will  -till  tlow . 
Iiu'.  not  ne(  c.s.Niirily  in  the  -ame  dire-eiion.  thi-  ele-|»e-nilini: 
upon  the  relative  eonditiem  etf  th«-'  s«r1*aec.«  «if  the-  two  pie« v< 
of   inin»^/ :■■■?'-■■.-■■■  .;.-^ '■-' ■    -^, 

it  js  thi<  -malt  airreiit  llowint:  U'twci-n  one  pii-ce  of  iron 
and  another  under  wa.ter  wliith  eau>e-  iron  to  e-nter  scdu- 
licai.  ami  this  i-  now  reeotini/e-d  as  tin-  /»////.;/  n.ntiou  ni 
iorros'iDU  Solution  i-  hastened  hy  carl  tonic-  acid  aiitl  min- 
t-ral  -alt-  in  solution,  a-  ilu-i-  make  the-  water  a  U-tter  cU't  - 
trolxte-.  Iloweve-r.  it  ha-  hc-c  n  pnivc-d  that  iron  will  di-- 
-oivc-  to  -onu-  extent  in  the-  puie-t  water  that  has  \\-\  U-en 
made.  If  the  iron  i-  e-\|i'>-e-cl  t<i  nothinj,'  hut  water  this 
reattion  will  -oi-n  tt-a-c-.  duc-  to  tlu-  ace  unuilation  of  Inclro- 
^'eii  at  tlu-  eath>)iic-  caiis-'ni:  polarization;  and  thi-  i-  what 
aetuallx  hapi-c-n-  in  ]»ractice'  in  hot  water  Iteatinu  and  other 
svsteins  in  which  the  water  and  con.-e(|Uenil\  the-  -upply  «»f 
free  oxviren  is  not  rtiu-vc-d.  ( )n  the  other  h.md.  when 
o.xviien  is  i)rese'nt  it  comhiius  with  the  hydrc«.;e-n,  de|Htlari/- 
ini:  the  surface  of  the  iron  aiul  thus  c  au-imr  -olution  of  tlu- 
iron  to  continue.  <  )\\  ue-n  i-nli-rs  further  into  tlu-  reaction 
l)\  eomltininu  with  the  ferrous  hydroxi<le  to  forni  insolulde 
ferric  liydroxidi-.  L:ener:illv  known  a-  ru«-t.  With  an  un- 
limited ^uppl\   of  wat«-r  .intl  oxyuen.  torm-ion   will  tontiiuie- 
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until    the    iron    is    all    converted    into    the    form    of    ferric 
hydroxide. 

So  far  most  of  tlie  authorities  are  agreed  as  to  the  cause  of 
ccrrosion.  althoutrh  there  has  heen  consideraltle  scientific 
aruurnent  as  to  whether  a  tra'e  of  carbonic  acid  (C"()._.)  is 
ne<ess;irv  or  not  for  the  solution  of  iron.  For  all  practical 
I)ur])ose>^  we  can  let  thi»  <|U''stion  rest  and  combine  the  acid 
and  electrolytic  theories  into  one,  as  outlined  above,  which 
affords  the  lic^t  ex|)lanation  of  the  deserved  facts  available 
at  this  time. 

Kver  since  the  ele(tr(!chenn'cal  theory  of  corrosion  was 
|»r;)|)0.>ed  l>y  \\'hitne\  ''n  1 '^OS  there  has  Ijeen  a  division  of 
opinion  as  to  the  -'ause  of  the  difference  of  potential  ob- 
•^erved  between  two  pieces  of  iron.  The  majority  at  first 
assumed  that  this  was  due  to  variation  in  composition  of 
the  metal,  and  the  manufacture  of  iron  of  a  hiu'h  decree  of 
purity  in  the  oju-n  hearth  fuinaie  was  heralded  with  great 
expectations  as  to  durability.  So  far.  after  several  years 
of  trial  it  has  net  b'-en  found  that  such  iron  is  so  well 
iidapted  for  the  manufatture  of  pi|)e  as  the  grade  of  soft 
weldable  steel  now  gener.i.llx    used  for  this  purpose. 

In  the  yea.r  l'X'4  the  writer  started  a  study  of  the  \)0- 
tential  differen(e->  a-  found  on  tile  surface  of  iron  of  various 
i<)mposit!on>>,  and  lias  invariably  found  just  as  much  dif- 
ference in  potential  on  the  surface  of  very  |)ure  iron  as  on 
steel  or  wrought  iron  of  ordinary  commercial  (juality.  Sub- 
se«|uent  ob.-iervations,  covering  several  years  of  service  with 
|>ure  iron,  open  hearth  and  Hes^emer  steel  and  wrought  iron 
of  the  (|ualit\  re<|uired  for  the  manufacture  of  wrought  pipe. 
have  confirmed  the  conclusion  expressed  b\  the  writer  after 
his  earl:«'r  exper'ments.  viz.,  tliat  composition  has  ver\  little 
to  do  with  the  rate  (if  corrosion  of  these  metals  under  water. 
It  should  be  rememberi'd.  however,  that  conditions  under- 
grountl  or  inside  pipe  line>  are  not  tiie  same  as  when  ex- 
posed to  the  atmos|)liere,  so  that  the.^^e  conclusions  do  not 
apply  to  materials  subjected  directly  to  atmosjjheric  condi- 
tions, such  as  metal  roofing,  which  is  another  |)rol)lein. 

The  tests  and  experiments  referri'd  to  indicate  that  dif- 
ferences in  finish  and  densitv  of  the  material,  j)articularly 
the  character  of  the  mill  scale  and  how  tinnl\-  it  is  attache(l, 
usually  determine  where  corrosion  starts  and  how  it  pro- 
ceeds. The  difference  of  potential  due  to  surface  influences 
was  I'tjund  to  be  many  times  greater  than  that  due  to  varia- 
ti</ns  in  composition  in  the  ordinary  run  of  steel,  and  pre- 
dominated over  all  other  influences  in  nearly  every  case. 
These  conclusions  were  tested  in  the  most  critical  manner 
and  have  since  l)een  l»orne  out  by  ."Service  tests  of  .several 
years'  duration. 

.\niong  the  surface   influences  which  directed  the  course 
of  corrosion  it  was  found  that  rust,  when  once  formed,  was 
nearly   as   potent   as   mill    scale    in    its   effect    on   corrosion. 
Some  recent  work  by  Mr.  James  Aston,  M.  E.  of  the  U.  S. 
Bureau    of    Mines,    confirms    these    conclusions,     but     goes 
further  in  showing  that  the  influence  of  rust  in  some  cases 
is  to  render  the  metal  underneath  the  rust  anodic.     As  the 
mill   scale   is   always   the  cathode,   there   is  ever)'   reason  to 
believe  that  we  may  have  in  certain  places  on  the  surface 
nearly    double    the    difference    of    potential    which    was   ex- 
pected and  this  without  reference  to  the  actual  composition 
of  the  iron  or  variations  thereof.     Everything  seems  to  point 
to  this  explanation  of  the  cause  of  pitting  as  being  the  true 
one.     Under   some  conditions  of  service   in   water  lines  or 
boilers   it   fre([uently   hapi>ens  that   the   tubes,    which   prove 
to  lie  of  a  high   standard  of  quality  as  regards  chemical 
comjX)sition,  structure  and  physical  properties  of  the  metal 
have  rapidly  pitted  through   in  places.     The  difference  of 
potential   and   the   current   which   thereby   flowed    from  the 
exposed  places  to  the  firmlv  attached  mill  scale,  especially 
after  the  exposed  metal  becomes  covered  with  rust,  affords 
a  satisfactory'  explanation  of  the  rapid  pitting  observed  in 
such  cases. 


The  curri'Pt  flowing  f>etween  two  points  on  the  surf.^e 
(jf  a  piece  of  iron  is  very  difficult  to  mea.sure  accurately,  and 
it  might  .seem  at  first  that  >ut  h  currents  are  too  small  to 
(uuse  serious  damage.  A  rough  calculation  based  on  .s(  ne 
exj)erimt'nts  will  indicate  the  ultimate  result  from  such  cur- 
rents acting  continuously  with  certain  submerged  areas  of 
electrodes : 

1  ampere  actiiiK  for  6  niimtlis.  will  ili>siilvc  10  Ih.  of  iron,  or  a  plate  I _'  jn 
by   12  in.   by    '4    in.   thick. 

1  milliainpert  actiiiji  for  6  ni(>nth>.  will  liisxilve  .144  sij.  in.  of  this  pi  lU-, 
making  a  hole  about   7/16-in.  in  diameter  by    '4 -in.  ileep. 

0.1  niilli-ampere  aotini:  for  60  mi  iith~.  uill  perforate  this  plate  with  a  i  .ile 
of   the    same   size. 

This  rate  <;f  pitting  is  not  ^o  far  different  from  tliat 
ex|)erienced  under  some  conditions  of  service.  The  remedy 
seem?  to  lie  in  the  elimination  of  dissolved  oxygen  from 
water  l)efore  use.  This  may  be  acccjmplished  in  practia- 
in  at  least  two  wa\s: 

1.  liy  allowing  the  hot  w;'.ter  to  come  to  rest  for  a  few 
minutes  under  greatl}  reduced  pressure.  As  no  relialdc 
data  could  i>e  found  on  the  amount  of  oxygen  retained  in 
.solution  in  wa.ter  at  various  temj)eratures  and  pressures,  li 
series  of  exi)erinients  were  run  to  deteimine  these  constant>. 
The  results  indicate  that  the  pressure  must  lie  reduced  below 
normal  or  the  temperature  raised  nearly  to  the  i)oiling  point 
with  the  water  at  atmospheric  pressure  to  get  proper  sepa- 
ration of  oxygen  and  other  ga.ses. 

2.  .An  alternative  method  of  reducing  corrosion  in  water 
lines  by  >atisfying  or  "fixini;"  the  free  o.xygen  was  tried  out 
by  the  writer  several  vears  ago,  using  clean  iron  turnings. 
It  was  found  difficult  to  get  the  scrap  free  from  oil,  and 
after  rusting  had  |)rogre.s.sed  for  some  time  there  was  a 
tendency  for  the  mass  to  cake  together  and  so  impede  the 
flow.  \W  u>ing  sluM't  iron,  so  formed  as  to  provide  a  large 
number  cjf  channels  with  al)out  '  >-in.  clear  passage  through 
which  the  hot  water  slowly  percolates,  we  exj)ect  that  these 
difficulties  will  be  overcome.  The  rate  of  rusting  varies 
widi  liie  surface  cc;ncb"tion  of  the  plates  becoming  more  rapid 
as  the  surface  is  covered  with  a  good  coating  of  oxide.  The 
speed  of  rusting  is  >{)  |)er  cent  more  rapid  at  110  lb.  per 
><\.  in.  |)ressure  than  at  atmospheric  pressure,  and,  of  course, 
the  time  rec|uired  to  "fix"  the  free  o.xygen  of  the  water  varies 
with  the  amount  of  surface  of  metal  exposed  per  cubic  foot 
and  oth'T  condiiions  which  are  liable  to  vary.  For  these 
reasons,  the  results  obtained  were  only  relatively  correct. 

On  this  princijdc,  two  small  plants  have  been  equipfRd 
lo  carry  out  this  method  of  treatment  in  practice.  These 
systems  were  installed  at  places  where  considerable  trouble 
has  already  iieen  developed  through  the  clogging  and  cor- 
rosion of  galvanized  pii)es.  The.se  i)lants,  which  have  only 
been  operating  a  short  time,  show  a  reduction  of  o.xygen 
contents  fr.im  8  or  ^)  ex.  per  liter  to  0.1  to  1  c.c.  per  liter 
according  to  the  rate  of  flow  and  tem|)erature.  At  present 
it  seems  desirable  to  design  the  plant  .so  that  the  oxygen 
contents  will  be  less  than  1  c.c.  per  liter  at  all  times,  at 
which  point  corrosion  seems  to  be  reduced  to  a  negligible 
amount.  Some  more  definite  data  on  this  point  will  I'e 
available"  after  these  plants  have  ijeen  in  operation  fcr 
several  months.  The  indications  are  that  the  rate  of  rust- 
ing of  the  plates,  and  hence  the  efficiency  of  the  apparatus, 
will  increase  with  time.  Water  should  be  in  contact  with 
the  plates  for  at  least  ten  minutes. 

Similarly,  the  corrosion  of  low  pressure  steam  lines  wiil 
be  found  to  depend  princijjally  on  the  amount  of  oxygc" 
which  finds  access  to  the  system.  The  return  lines  natu- 
rally suffer  the  most  and  are  usually  the  first  to  show  failure. 
condensed  water  when  freed  from  oxygen  in  solution  i> 
harmless,  and  will  not  even  tarnish  bright  iron  after  month> 
of  exposure;  but  this  water,  on  account  of  its  great  purity, 
has  greater  capacity  for  solution  of  oxygen  than  the  average 
natural  water  and  is  therefore  apt  to  be  very  corrosive  when 
aerated.     This  may  be  prevented  in  large  measure  by  using 
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an  'jpen  feed  wuter  heater  and  keeping  the  water  over  185 
deg.  Fahrenheit. 

In  some  cases  the  surface  of  the  pijjc  may  be  j)rotected 
wiili  a  hhii  of  oil  de])o.sited  from  the  steam.  The  writer's 
;itt(  ntion  was  recently  called  to  the  satisfactory  results  ob- 
tained in  some  buildings  using  exhaust  steam  which  on 
invistigation  was  accounted  for  by  the  thin  tilm  of  oil  found 
on  the  inside  of  these  pipes.  This  was  such  an  interesting 
matter  that  we  made  some  tests  in  the  research  laborator\-  on 
long  lines  of  new  pii>e  and  found  tliat  mineral  lubricating 
oil,  when  dropped  into  a  pipe  carrying  steam  under  pres- 
sure at  the  rate  of  two  drops  per  minute,  was  carried  for- 
ward in  a  line  state  of  division  and  in  a  few  minutes  was 
found  condensed  in  a  uniform  lilm  in  the  pipe  about  160  ft. 
from  the  lubricator.  While  this  simple  means  of  protection 
would  perhaps  be  objectionable  in  some  cases,  there  are 
man}'  steam  heating  S3'stems  where  the  oil  could  do  no  harm 
and  might  result  in  considerably  prolonging  the  life  of  the 
lines.  Of  course,  nothing  Ijut  a  good  grade  of  mineral 
lubricating  oil  should  be  used,  and  the  .supply  should  be 
regulated  by  a  reliable  sight  feed  lui^ricator. 

Summarizing  very  approximately,  the  influence  of  various 
factors  on  corrosion,  it  appears  from  the  experience  we  have 
at  i)resent  that  developments  in  the  metallurgy  and  manu- 
fiuture  of  .^teel  pipe  promise  to  add  50  or  perhaps  100  per 
(vnt  to  the  life  of  pipe  compared  with  the  service  obtained 
uiiiler  like  conditions  ten  or  twelve  years  ago.  However, 
it  appears  well  within  the  l>ounds  of  possiljility  to  predict 
that  de-aeration  of  the  water,  through  the  use  of  plants 
designed  with  this  end  in  view,  should  at  moderate  expense 
increase  the  life  of  some  pi])ing  systems  four  or  five  times. 


TEST  OF  THE  YOUNG  VALVE  AND  VALVE 

GEAR 

Comparative  tests  made  by  the  Grand  Trunk  on  two 
Pacific  type  locomotives  of  the  same  class,  one  equipped 
with  Young  valves  and  valve  gear  and  the  other  with  ordi- 
nary piston  valves  and  the  Walschaert  valve  gear,  show  a 
creditable  performance  for  the  Young  valves  and  valve  gear. 
This  gear,  wliich  was  described  in  the  Daily  Railway  Age 
(xizette  of  June  11,   1^15,  page  1284,  was  the  first  of  this 


Young    Valve   Gear   Applied   to    a    Pacific   Type    Locomotive 

type  to  be  applied  to  a  locomotive.  It  is  the  invention  of 
O.  \V.  Young  who  was  for  some  \ears  in  charge  of  valve 
gear  design  for  the  American  Locomotive  Company,  and  it 
is  controlled  by  the  Pyle  National  Electric  Headlight  Com- 
|»anv,  Chicago. 


Tlie  gear  was  designed  primarily  to  give  a  better  and 
more  economical  steam  distribution.  Of  sjiecial  interest  is 
the  perfomianre  of  the  engine  at  starting  and  at  high  sjx^ds. 
A  maximum  cut-off  of  88  per  cent  can  l>e  obtained  with  no 
deterimental  effects  to  the  other  events  of  the  stroke  and  it 
is  possii)le  to  clear  the  cylinders  of  steimi  with  practically  no 
l)ack  pressure.  This  is  .^ihown  by  the  indicator  card,  Fig.  1. 
This  card  was  taken  at  starting,  the  speed  Ijeing  5  m.  p.  h. 
Tlie  initial  j)ressure  is  184  lb.  which  is  one  pound  less  than 
the  boiler  j^ressure.  Ihe  mean  effective  pressure  is  17o  lb., 
which  gives  an  indicated  tractive  effort  of  35.200  lb.  This 
is  5,600  lb.,  or  almost  19  per  cent  greater  than  the  rated 
tractive  effort  of  tlie  engine.  The  back  pressure  lines  of 
this  card  also  show  how  easily  the  cylinder  was  cleared  of 
the  steam  on  the  return  stroke.  This  is  the  result  of  the 
extra  long  travel  given  the  valve  by  the  valve  gear  and  the 
exceptionally  open  construction  of  the  valve  itself.  A  card 
taken  at  a  speed  of  40  m.  p.  h.  with  the  Young  gear  is  shown 
in  Fig.  2,  and  Fig.  .>  shows  a  card  taken  at  the  same  speed 
with  ihe  Walschaert  gear.  The  <haracteristics  of  these  two 
cards  are  as  follows: 

..   ■  ■■       •  i-ig.  2  Fig.  3 

'lype  of  gear .v».^*.,..;.                 ^  ouiig  Walschaert 

-Speed    ^ ........ .  40  m.p.li.  40  ni.p.h. 

Boiler  pressure   185  lb.  185  lb. 

Initial    pressure    (cylinder; 141   Jb.  141  lb. 

Mean  effective   pressure 76  lb.  45  lb. 

Driving  wheel  diameter 72  in.  71  in. 

Tractive  power   15.440  lb.  9,270  lb. 

Horsepower    1,645  988 

Waterperi.hp.hr 24.55  Jb.  27.20  1b. 

This  comparison  shows  the  advantage  the  Young  gear  has 
over  the  Walschaert  gear,  the  conditions  being  the  same  in 
both  cases.  Still  more  interesting,  however,  is  the  per- 
formance of  the  Young  valve  and  valve  gear  at  high  speeds. 


Fig.   1 — Starting    Indicator    Card    Taken    with    Young    Valve    Gear — 

Speed  5  Mites  per  Hour 

.\n  indicator  card  taken  at  a  speed  of  77  m.  p.  h.  is  shown 
in  Fig.  4.  The  l)ack  pressure  and  compressi(Hi  lines  are 
especially  noteworthy.  The  back  pressure  is  only  2.5  lb. 
and  is  remarkably  constant  throughout  the  return  stroke 
when  the  s])eed  at  which  the  engine  is  running  is  consid- 
ered. The  compression  curve  shows  that  at  even  this  high 
speed  the  cylinders  are  so  well  freed  of  steam  that  the  com- 
|)rcssion  could  easily  be  l)egun  at  a  point  earlier  in  the 
stroke. 

A  study  of  these  cards  indicates  that  with  this  valve  and 
gear  a  smarter  engine  is  obtained  at  starting,  more  power  is 
available  and  greater  speeds  are  obtainable  than  with  simi- 
lar engines  equipjxHl  with  the  Walschaert  gear.  In  the 
report  of  the  tests,  shown  below,  it  was  stated  that  there 
scarcely  seems  to  be  any  limit  to  the  speed  that  this  engine 
could  make  with  the  reverse  lever  in  the  twenty-first  notch 
(almost  at  center)  and  the  throttle  only  open  a  crack. 

The  tests  v.ere  made  on  Pacific  t>'pe  locomotives  of  the 
same  size  and  class,  using  superheated  steam  and  having 
2.>-in.  by  28-in.  cylinders  with  185  lb.  boiler  pressure. 
Engine  29.3  was  cquii)i)ed  with  the  W^alschaert  valve  gear 
and  engine  298  with  the  Young  valves  and  valve  gear.  Both 
l(Komotives  had  made  substantially  the  same  mileage  since 
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:•.'     .Uilil    llu     tmu:  j>-    all  •  H'ii\  tried     iiitu    tin-     form    <if     l\rri<  Ihr    i  urr(  pi    il(r\vill^    luiwuii    two    |>(kiii-    uii    iJU'    -iir 

mnn.xidi..  .1  .i   |.;r<t   ''f  mim!   i-  wry  tli'Vit  lilt  in  nHa>urf  .murati-l\. 

-     •    S«.  f.i.r  nn»i  ..t  ti  v  aulliunt  r-  .iri   .iLTiiil  .1-  til  ilu-  I  aii-r  of       il    iniu'lit    -^■^■\l^    at    I'lr^t    thai    -u<  li    (iirrrnt>    art-    too    >iiial 

■  •to-ioy;    tiltiioui.'ii    tluTi-    lia^    l.crii    <  mi-iiUral.K     -litinitM       •  au-c   -t  rioii-  (l.'iiiaiZf.      A    nui'.'li   laKiihition    li.i»f(l   oii    - 

"^  ATTjTUiiU-nt   ;»>.  H»  wluHicr  a    tra'c  of  tarl.i.in    at  id    (('<).)    i.-      >\;uTiiiv,  nt-   will   iii(|i(:..ir  ilu    'di  iiiatc  n-^ult   from   ^lu  li 

."n«'«  i—ufN-  (W  tinr  tor  tin-  xilutioii   of   iron.      I'or  all    praitital       mil-    ariiiii;    » <  iit'iuioii-I\     wiili    .ijiain    -ulim<rLr*<l    aria- 

|.UF|«<tM-  \u-  tan  U-i   tin-  <jU  -lion   rr-t  and  tomliiiH'  tin-  aii<l      cln  inKJi--: 

■  •  .  ali'l  iji'f.tn^lytif   du-i-.rie-    into  <  ru-.   a-   oLitliiuil    al'ovi-,    whidi 

-,  ;  afjtjrd*  tU«'  rii.'-t  1  \|ilai!al!i.n   of  iln-  oip-tr\((l    fail-   availaltli' 

v';,it/-f|«;h' ilnir:   / .  ■  y^.--\    •;■;,;■,.;  -      ^.  - 

//,f!vtr-!-in««-    thVrUrirtaiiriniral    tlu'iiry    of    ((irro-inti    U';is 

'  {ji:.;jju>vU  i.y  A\.lvtnt'\  ■  Jn    I**'*,-;   ili.-rc   lia-   lucn    a    di\i-ion   of 

■,;.^j{fnTi«uV. ;i<':t!*kt%r ;■ -^vuHv-ti^^^  diffrrtiiii    of   [loirniial    ol>- 

,:M-rytd    Uiwirn   l\V'»  i ►!<■.« •i'-«.'(i if    inm.       Ilic    majorilv    at    lir-t 

■,i->uiTKlr{   that    rhi-    ua-   di»»'   to    variation    in    iomi»o-ition    of 

•  ;:llir  in«  tal.  ;!iM.l.  thr  mamifidur*'  <>f  iron  of  a   Iul'Ii  dtu'rrf  of      waicr    Ik  ton     u-r.       ilu-    mav     l>v   .;uxijmj>li.>Jn.tl   iu    pruii-.ji 

'.  nofity.iri-rhil-  ift»-n   luarth    funiact-   \va-   hiTaliKd    with   unal       '"  at   Ira-t   two  \\ay<:  . .    :^V-.  ' -.  '  ■  '   .     ••:..' 

,  ',  v'\1>ft;talion'>      -    •      'Uirai.>ili.t>.      So    i";<r.    at'lrr    M-vrral    \rar.-  1-      ''.^    alli\\in«_'  ilic   !ioi    w-i.-r  to  <  omr  to   n -t    for  a    t.  .\ 

:-:.f. f...mat.,,iV; Ji.i-    'K.t.    I  •■cti    i"..nnd    dia!    -iii  li    iron    i-    -o    wt-JI      niinuTc-    iMidn     urcatl;      rediKcd     |in--un'.      A-    no    n-lia:  K 

;;K«i:i.-t.icl    for   iht-   iivitutfa(tu!t-   of   \>'\\n-   a-   till'   L'radi    of   -oft      'lata   lordil    in-    I'ound   on    ill,'   amo\int   of  ow-it-n    ntaiiud    .; 

•■/•  wyl<ial.>lr  -tvvl- /<»>»\v  i!rmt.»ll\    u-td    for  tin-   ]iur|)o-c.  -olutioii    in    watrr  a?    \ariou-   ti  in|Kratiirr-   and    [iris-iin-.-.  .i 

\/vi'1-  '!*V\;.7r'"r  ,r'<'i  tJu-   writer   -lartid    a    -iud\    of   tlie    |>n 

ft  titial  «lit'!t'r«'iH.v-  a-  found  on  the  -iirfa' e  of  iron  of  \arioii 

(Oii>|.yf-.i;inn-.    a'lid    lia-    iiivariaM\     found    in-l    a-    nun  li    dif 


1  .niiiK  ti  .ivihitt  l«>x  ♦•' mlrtrtic^'.^^  iJl  ilN-^lvv  Hi  lit;  ..i'lV.'iii.  .ir  !;i  [ikiH-  t 
l>y   12  Ml.  I>v    ■ »    ifi.  tlii«-k.    '".^v.  ',    •..-.    ■..,•.:■■,    ;    ■;.  '.  ..  -   :  :   - 

f  lliilli-;iliij>irf  iti'tJtij!  I'.ii?  fi  rtvuitli'i.  wjl.t  ili— ..Ivr  ,t44:-i|:  JH; :«/  tiiis  j 
in:i!viiii;   .t  ii..i«-  :iljmit   7.-  Ifi  in.   in   .Ii.nui  u'r   l>y'  '  i-itr.   ilt<l».  ■■  '  ■..    v     ~  .. 

I'.l  iuilli;rt)i'|H'«'.aviiii}j  l".>.rMi  »n.  iitji-.  ^^itI  im  rf-n;.iU'.  tfif-  |iK-Uf  •w»rlr:i 
■  a    tin-    -;itiiif    -lyi ..      ,        ....    i.     .  ■  .    . 

..■■■|I)i-  rate  if  |>ittiiii,'  i-  not  -o  far  ditYereiil  from  !•  i, 
e\|-irii-ii(  ed  under  -onie  i(;ndition-  ivf  -ervi<e.  I  lie  rvni<  K 
-erm-     to    lie    in    tlu    elimination    of   di--ol\t.-(l    ownen    fr^  m 


ii-rx-mV  jn   [»ottiti'a|   •»!!   the  -uriate  of  \er\    |iure   iron   .i-  on 
•  _^.-ttTT..:i>r. \VroUtll.»V.:.mm  l>l"  nrtiiiiarv    <ommeri  ial  i|U.ilit'. .      Suli 
.■■.  My*uV'''U.' oli-<?rv:it"«-!n>.   t«iVvTlIi^    -everal    \e.ir-    of    -er\  ii  e    with 

|ii:irc  iroM.  o|K-ti'.1irarth  and   lir— emrr  -teel  and  wroimht   iron 

ot-llii'  i;ua|My   n;nuired   for  the  maiiufaituie  of  wroiiLrht   I*']'*- 
.    lutVt.'  <:otit'n'tif'u-fJ  the  t  om  luMon  t\|>rr<«>ed   l>\    the  writer  after 

lii>4^;if|:«;r  e-vjHM!'^i,H'm-r..vr/.,^  that  f»tni|"i-iiion   ha-  \er\    little 

to  do  w  it!)  thi   ritU:  of  .iiri-o-ion  of  the-e  metal-  under  water. 

It    >houl<l    'i-    rvnii-mheied.    iiowr\er.    tliat    londitimi-    under 
.■ , "^roiniil   or   in-idi'  jiipc   lint-s  ari'   not    the   -ame  a-   when   e\- 

{Ml-i'ji  ?tti-..tl!e  .armo-|»lH  n\.  *•»   that    llif.M'   toutlu-ion-    do    not       whiih   tie   hot    w.iter    -lowl\    pentihite-.   we  exped   that    ihe;. 


-I  rie>    ot    eMierimellt-    ^^ere    ruil    to    dele. mine    thi-e    lon-taii'-. 

1  he  re-idt-  indii  ale  that  the  |.re— ure  mu-t  I.e  reduied  );eI-o\v 
normal  or  tin-  lemiiera'iire  rai-ed  iiearh    to  ihe  hoilinu  jural 
with   'he   water   at    atmo-i'herii    j>re--ure   to   i^et    jirojKT   -en.<t 
ration   ot   o\\'_'en   and   otlnr  i;ast.'S-. ■•■■:■.'—■'■•;'.■■..•!'•.-  ,■■■-!    •',■.';■ 
.\!i  aliv  rn.itixe  method  of  ndui  inu'  (orro-ion   in   wat^'t 
line-  l.\    -aii-fyiii'_'  or  "h\inL.'""  the  free  owu'eii   wa-  tried  . 
I»}    the    >••  Titer  -everal    \ear-   aifo.   u-iim   i  lean    iron    turiu.. 
It    va-    i'ouikI    diflVeult    to    L'et    the    -ir.i|i    free    from    oil.    aii-l 

iftei  ru-tiii!'  hi'.d  [•ro'.'n— ed  for  -onu  lime  llnre  wa~  l 
leiideiHy  lor  d:-  ma--  to  i  .ike  loLreiher  .ind  -o  impedf  ih.i 
tlow.      I'.\    u-iiiu'  -111  •  1    iron,  -o  foimed   a-  to  provide  a   lai'ji 

liar  |)a>-aee  throng' 


niiiiioer  III    I  lia.iiiu-i-   wi'li   a'uMit 


ill.  I 


:."  .-ll-jryih    Tu-t.iiaii  rial-   -I'lijeeted   direetly   to  atmo-jiherie   londi 

.IH#U.S  -iirli  :i>  inetal   roolinL;.   whith   i-  another  |>rol.lem. 
•.  •  ■    'JIm;   U'.-i|-''.;.nd    i-\;ieriment-    referred    to    indii  ate    that    <lif 
fv"rt'nj:i>.  Jfi . iMU-h   and   deii-iiv    of   ihf   material,    partii  iilarh 
••  '  tht^  Ol':ft;!V'i'r'.^.it  tIk!  Hlill   -laK    and   how    rirmh    il   i-attaihed. 
-.  •  u-uiflty  .^jererini^ni'^    where   i  orro-ion    -tart-    and    how    it    jim 
■  '  i.>«-«l*.     "ihv  .differi-nie  of  jxiteiitial   due  to  -urfatr   inlluelUe- 

.vv^t-t   Oitllld  Hiliv  HKuV^^^^  than   that   dui'   to  varia 

^■.v.li<;!V»-ir.  ri;in|tt..'»iiiitn    in   the  ordinary    run  of  -teel.   and    pre- 
\    d«>tHin:it<-d    over  .all.  oi  her    inthieiiie-    in    iiearh     cxerv     i  ,i-e 


liflii  ulties  will  le  overnine.  The  rale  of  ru-tiiiu'  varii - 
wi'U  the  .-urla-i-  »t  ndilioii  of  the  plaie-  lieiominu  more  rap  •! 
.1-  the  -ur'aic-  i-  «o\cted  w  ilh  .i  !.'oi:d  ioaiin<_'  of  o\i<le.  I! 
-peed  of  'H-riiL'  i-  5<i  |Kr  i  eiii  more  ra[iid  at  ll<i  ]\,.  : 
-o.  .in.  pre--u'e  than  at  at!n;;-i>!HTic  pre->ure.  and.  of  tourn. 
the  M;it  reiiuired  to  "'rix"'  the  free  owyeii  of  l!ie  water  vari' - 
with   'he  amouiU   of  -iirfaie  of  metal  exjio^ed   pi-r  luliie  fi"  ' 

iiid    <  ih-r   londiii.n-    •vliiih    are    Ial  le    to    varv.      f-'or   tin -' 
rii'-i  n-.    th,     p. -uli-   ol'iained    were   onl\     relativelv    tdrrnt 
On    thi-    prineiple.   twn   -mall    plant-   have   heeii    eiiuip 


..      I  ht>«'  totu  lu-i«HH>i    Were   te-ted    ill    the   nio-t    iritital    maimer       lo   i  a .  r\    out    tin-    method    of   treatnieni    in    praetiee.       Tin 


-\-teni-  Were  Mi-talled  at  plaie-  where  eoli-iderahle  troll' 
ha-  already  i.eeii  developed  throii-jh  the  i  loL^^jnii  and  > 
ro-ion  of  i;alvaiii/e«l  pipe-.  I  he.-e  plant-,  whiili  have  on 
he*  II  op'-ratini!  a  -Iiori  lime,  -how  a  reduition  of  owl: 
ii.iitt'iit-  fr., Ill  >  or  '»  I...  p-r  liter  to  <».!  to  1  ,  j.  pt-r  li: 
atiordiii'.:   to  tlie    i  tie  of   llow    and    temj;erature.      .\t    pre-t 


atni    tiavc   -itiec    I.eeii    home    out    !'\     -er\  h  »     u.-t-    of    -everal 

\ear-'   diir.ilion.  'i-"  ''.'■■      ... 

.    •     .  VnioiiL'    ihi'    >ur|:Me    iiillueiue-    whith    diretted    tin-    lour-t 

of  ( orro-ion   it   un-   tound   that  ni-t.  when  onee  formed,   wa- 

luarlx     a-    potent    a-    mill    -i  ale    in    it-    ellert    on    i  orro-ion. 

'Some  rer«  111  work  l.\    Mr.   janie-  .\-ton.   \\.    !■'..  of  ihe   I  .   S. 

■••    liuffau    of    .Mint's,    rnnt'irm-    the-e    i  oiu  lu-ioii>.      I>ut      .mw-  it    -eem-    de-iral>le    to    de-ii;n    the    plant    -o    that    the    t».\v: 

further  in   -how  iim  th.it   the   inihieiue  of  ru-t    in   -nine  ta.-f-  (onleiit-    will    he    le--   than    I    e.i .    per    liter   at    all    time-. 

'    i.-  to  render  the  metal   underneath   tin    ru-t    inodii.      .\-   the  whiih    point   -  orr»)-ion    -eem-   to   he    rediieed    lo   a    neLrlii:!' 

mill    -<ale    :-    alway-    ihe    i  athode.    there    i-    ever\     rea-oli    t()  aniolllit.      Some    more    di-t'iliite    data    on    this    jioint    will 

lu'Iieve   thai    we   may    have    in    eertain    phu  e-   on    the    -urf.ne  availaiih     .iller    ihe-e    plaiil-     ha\i-    lieeii     in    ()|ieration     ; 

.nearly    <loul>le    the    difteieiKc    of    potential    wliiili    was    e\-  >everal   month-.       Ihe   iiidiiation>  are  that   the   rate  of   ru 

peeled   and   thi-   without    relerente  to  the  a<tual   tomposilion  iii'.;  of  the  plati'-.  and   lieiiii-  the  etln  ieiu  \    of  the  ap|)arat 

•  if  the  iron  or  variation-  thereof.      I".ver\  thiiu!  -eem-  to  point  will    imrease    with   time.      Water   -hould    he   in   «()nta(t    w 

to  thi-  explanation  of  the  (  au-e  of   pittim:  a-  heiiiL,'  the  true  the  plate<  for  at  least  tin  nijuiles. 

one.      I'ndor    -ome   eonditions   of    -ervitf    in    water    lines    or  Similarly,  the  (tjrrosion  of  low  pressure  .steam  line.-   w 

hoiU-r-    it    freijUeiitly    ha]ipen-   that    the    lulu--,    whith    prove  he    found   to   depend    prinripally   on    the   amount   of   ox\l' 

to   he   of    a    hiirli    -tandard    of    i|ualit\    a-    regards   (hemi(ul  whiih    t'lnd-   aice-s   to  the   system.       The   return    lines   na^ 

eonipo<ition.  -trut  lure  and   physital   pro]>erties  of  the  metal  rally  suffer  the  most  and  are  usually  the  tir.^t  to  show  failu 

have   rapidi}"    jiitted   throuuh    in    phues.       Ihe   differenee   of  londensed    water    when    freed    from    oxvi^en    in    solution 

potential    and    the   eurrent    whiih    therehy    flowed    from   the  harmless,  and  will  not  even  tarnish  hriijht  iron  after  moir 

e.xpo-ed   p'laee-  to  the  t'irmlv  attaehed  mill  stale,  espei  ially  of  exjxisure;  hut  this  water,  on  account  of  its  i^reat  pur; 

after  the  exposed  metal   hecomes  covered   with   rust,  afford.s  has  ureater  capacity  for  solution  of  oxygen  than  the  aver;; 

a  sati.sfactory  explanation  of  the  rapid   i)ittin.u'  ohserved   in  natural  water  and  is  therefore  apt  to  he  very  corrosive  wh 

suth  eases.  aerated.     This  may  he  prevented  in  large  measure  by  usii' 
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jn':,pcn   feed   wattr   luaUr   :\\\i\    kcci'iiiu'   lli>-   uatrr   nwr    Ks5 
^|^;:;F;ilirenIieit.  :;:..•.;■ -^ 

>()iiu'  «aM'>  tin-     urfaif  i»l    ill;-   piju-  rutiy  ?«•  phrtrvtVci 

;i  I'llin  Iff  oil  (K|»ii>itt(l   rmin  tin-  >t(;ini.      Jlu-  \vriKT'> 

iijf,  iititm   \v;i^    ri«x'iitl\    >alK'(l    i<>   the    -.ili-fa*  lorx    n>ull*   olj- 

1    in    -oiiii'    liinldiiii:-    u-iiiL'    rxliaii^t    >tcam    wliii  li    on 

ii!:ali<».'i  \va>  a»  t  (iMiiti'd   lor  l>y  the  lliin  film  of  oil  louml 

I    insidr  ol"  tlu'^c  [ii[K-.       I  his  \\a-  ^lKh  an   intrn-liiiL; 

,   ilial  \\f  iiia<lr  -omc  ir-i-  in  tin-  n-ianli  hdioratorv   on 

_;    lino,  of   new   ))i|ti    and    found   that    iniiural    luhrit  atinu' 

Alun   dn'i>i)cd    into  a    i>i|n,-   uirniiiiz   >lcaiii   inukr  prua 

«u  >.  at   '.hf   rati-  of  iwu  drops  \nr  jninuli-,   \\a>  lurrivd  lor- 

n-.-Si   in   a   tint    >-latf  (»f  division  and   in  a   feu   niinuu-?  was 

.1  MMidrn^i-d  in  a  uMiforni  lilin  in  tiu-  pijH' uhout  1()U  It. 

iruitt.  ihc  liihrit  ator.      W  liiK-  tin.-  ^iinjiK'  nu'.aii>  of  prolecli«jii 

ild    |Krhap>    Ih:    olijti  tioiiahh-    in    >onu-    <a<t>.    tlu-n-    arc 

;\   .-train  hi'alint,'  -\ -tein-  wlurr  tin    oil  <ould  «lo  no  harm 

mit'lit  ri-nit   in  ( on-idcrahly  prolonLrinu'  ih<;  lifr  of  th»' 

)  )f    <  <»iirM'.    nothinii    Imt    a    i^chmI    lirade    of    miiural 

latini.;    <iil    -hould    In-    u-i-d.    and    the    -uiipK     -hould    In 

lialfd   i»\.a  Itliahlc  .-iL'ht   fcrd   hil.ricator. 

"-"ammiiri/ing  very  aj»i>ro\imati  ly.  tin    iniKuiuc  of  various 

m!-  on  corrosion,  it  a[!]Har-  from  tin    i  \|Kriinii    w*-  have 

..r.-eiit    tliat  development-    in    the    metalluri:\    and   maiiu 

iin-  of  -leel   |)ip»-  promi-e  to  aild    .'>"  or  perhaiis   lUU  per 

u,  the  life  of  pipe  tomjiared   with  the  -ervire  obtained 

.r!     like    loiitlilioii-    leji    or    twelve   years,  ai^rj;      However, 

i;ipear-   Will    within   the   liound-  of   po--iliilit\    to  predict 

:  .  il    de-aeration    of    the    water,    thnamh    the    u-«'    of    jilant- 

'Ji-iyued   with  thi-  end   in   viiw.  -hoiild  at   moderate  i'\|K-n>s' 

i«is(,*:Uie  life  of  -oiiie  jiipiiiL;  -\-teni-  four  or  l"i\e  time-.. 


I  I  ST  OF'  THF  ^OINC  \'  AIA'F  AND  \  \l  \  I 
.       :,  ,.     .       (JKAK 

'  Omparativi-  te-t-  made  Ia  iIh  (iraiid  I  runk  on  two 
i'.iiljc  t\p«.  |oiiiinoti\e-  of  the  -unt  i  la--,  oiu-  e<|uippeil 
'■  nil  ^"ouni.•  val\e>  and  v.d\e  year  and     the  other  with  ordi- 

ry  }>i-ton  vah'-  ;ind     tin    Wal-iliacrl  valve  Uvar,  .-how  a 

dilalile  jterformaiue  for  tlu  \oiini;  valve-  and  valve  gear. 
i-l«r<i   year,   whiih    wa-   de-trilud    in    tin     P,ii!v  Riiil-uay  Ag«' 

'Z'tir  of    luiie    !1     !'»].'-,   paire    \2S-\.   w.i-  tin    lir-t  of  thi- 


Young    Valve    Geor    >C'ppliert    to    a    Pacific    Type    Locomotive 

>j'<-  to  !»e  appliefl  tii  a  IcKomotive.  It  i-  tlu  in\iiition  (ji 
' '.  \\  .  Voiin,!Z  who  wa.-  for  -oiin  \ear>  in  iharue  uf  valve 
-'  ir  de-iiiu  for  the  .Xineriian    I ,(m omotixe  Company,  and   it 

-   'ontrolk-d   i>\    the    IMe   National    I'.lr.iiit     jleadliuhl    < 'om 

'•iii\ .  ( "hit  aL'o. 


fhcgcar  w'as  defiimiil  j>rimarily  to  i;iv<  a  lnlt»-r  and 
nvTi'  ee«-no!nieal  -team  fli-triluitioii.  Ol  -peeial  intere-l  i- 
llie  j)crfomiante  of  the  engine  at  -taninn  and  at  high  .-j>eed>. 
.\  maxinium  eut-off  of  iS>  per  «ent  van  U-  ol.taine<l  with  n«» 
tJetorinK-ntal  effett>  to  the  <ither  iveiji-  of  tlu  -troke  and  U 
i-  j)OS.>ir»le  1o  «U'ar  the  <  vlinder-  <il  steam  with  praelieally  no 
hat  k  pressuri.  Ihi-  i-  -Iiowii  li\  tlu-  indieaior  eanl.  lig.  1. 
1  hi-  <  ard  wa-  taken  at  .-larlinu.  the  -])eed  heing  .^  m.  p.  h. 
The  initial  pressure  i-  1S4  Ih.  wliu'h  i^i  «mc  |»oun<l  le>-  than 
the  lioilcr  j»rvssure.  I  lit-  n>an  effective  pres-ure  i.>  17.>  11».. 
wMeli  give-  an  inilii  alcd  traetivi-  effort  of  .>.^.J(mi  jh.  I  hi- 
i.-  .^,6<)U  11. ..  x)r  alino-t  1''  p«  r  <  ent  greater  than  the  rated 
inKtivt*  effort  of  iIk-  <  limine.  Ilu  ha»  k  pn— ure  liiu>  of 
th:-  I  ard  al.-o  show  how  <a>ily  the  oiin<ler  wa-  »  K-ared  of 
tin-  -team  on  the  return  rtroke.  rhi>  is  the  re>uh  of  the 
extra  long  tra\T.-l  given  tin.  \al\A  l.y  the  valve  giar  and  the 
e\i  t-piionaliv  open  ion-iru<  tion  <»!  the  valve  itM-ll.  A  <  ard 
taken  at  u->l»ec(l«»f-i^'  m.  p.  h.  with  the  N dung  gear  is  .-hown 
in  I- jg.  2>  and  Tig.  ."«  -how-  .i  .ard  taken  at  lIu-  -am«-  -jwid 


with   du-  Walrehaell   Li<ar. 
I  aid-,  aj'e  a.^  l(;)l<'\ys : 


'J  .'►i't    u{:s*-^h-  ■■■■■.■;•■'•  ■      '  ■ 

Si.ietii  ...  i  ..•> . .'.;. .'.  .  - ,  :/ ■ 
l!<>il<  1-  |ir»»Mirc,  .  •.  . -.  ...■;,.  . 
initial  |.ir<-->iir«.-  (c)'.limlt-i  > 
.\U;'ii  <  fVcctivv  "i»ri— sure. . . , 
Hiivirtp  wticei  «l»anii-li-r.-.  . 
'J'iactivc  t'oCvt-r  <v..'i. ...,.  - 
I  l.jiX'iiuVMtl'  •  •  i  •.-  •■'  •  .■..;■ 
U'.-ite.r  per.i..;lii»^  lii:';' .■.;;.     .. 


I  In    eii;ira<teri-tie,-  -of  these  iwo 


y}i-  ~ 

J-in.  .<  ' 

,\o.uin5       . 

U'alsstKit  li 

4«i   iii.t«.li. 

■»«  Tji.|i.lr. 

i.>s5  lb. 

i^5  th. 

141    U.. 

J  41  \[,. 

.70  11.. 

45  ll>. 

''7:;  ill. 

."i  \n. :  ■•■ 

\>M»  \h.: 

U,J70  fk 

1.645-  ■ 

■jy^K'- 

4Am  Ah. 

2S.M  IJi. 

I  his  (omj)aftson  >how-  tin   advantage  tlie  Voting  gear  ha- 

<»Ver  tile  \\  al-(  h.iert  gear,  tin    ((»ndition>  U-iiig  the  -ainc  in 

.imth-:  CHiivs.      Still    more    int»-re>iing.    however,    is    the    per- 

fonnaiue  of  thf  Aoiuil:  \alvi   and  valve  gear  at  high  >iH'etls. 


Tig     1 — Starting    Indicator    Card    Taken    with    Young    Valve    Gear — 
.  Speed  5   Miles  per   Hour 

\n  iiidiiat<ir  •  ard  tak'-n  at  a  si)ce<l  oi"  77  ni.  p.  h.  is  ihown 
in    I"ig.    4.       Ihe   haek    pressure  and   *<)in|>rt-.-«-ion   liiu^   are 

-pi\iall\  iioi«-\\orth\ .  ihc  lia»k  pres-ure  i-  only  2.>  ll». 
.(lid  i*  reinarkaMy  lon-tant  throughout  tlu-  return  .-tmke 
when  the  -peeil  at  width  the  engine  is  running  is  consid- 
t  led.  Ihe  (ompre— ion  (iirv*-  shows  that  at  »-\en  this  high 
-peed  the  <  \  liiuler-  are  >o  wtll  freed  of  >tt-am  that  the  toni- 
pression  ( ould  cu.'-ilv  Ik*  liegun  at  a  |M»int  earlieT  in  llje 
-ti'oke.  -•>  -  - 

.\  -tul\  of  ihe.<e  e;irds  inditatts  tliat  with  this  valve  and 
_;i.!r  a  -marti;"  engine  i-  oi)tained  at  starting,  more  jMiwer  is 
a\  idal'K-  a!id  greater  -peed-  an-  ol.tainahle  than  with  "simi- 
lar engine>  e<[uip|>«-d  with  the  Walxhaert  gear.  In  tin- 
rejKjrt  of  the  te-t-.  -howii  l»ilov\,  it  was  staled  that  there 
-(  (Rely  .-eem-  to  he  any  limit  to  the  >}H'e(l  that  thi-  eugiiu- 
(oidd  ni-ike  with  the  rever-i-  lever  in  tin-  twentv-lir-t  noft  h 
(a!mo>l  at  (enter)  and  dn-  throttle  only  oj>en  a  crm  k. 

I  ho  tests  v%ere  made  on  racitic  \\\}>:  loeoni<»lives  of  the 
-ame  size  and  da--,  u-ing  '^uperhe.ited  >te;im  and  havintr 
-'.>  ill.  l>y  2h-in.  »>linder-  with  l.s,^  II..  iMiiler  pre--ure. 
l-'.iigine,  2'9>  wiis  v«|tH"]^|Kt!  w  ith  the  W'al-ehaert  valve  'jear 
and  engine  2*^S  with  tlu  N  oung  valve-  and  \alve  gear,  lioth 
loi  iiniiitive-i   had    m.id«    -iil-tantialh    tin-  -am<-  mih-atj*'  since 
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general  shopping  and  were  in  practically  the  same  condi- 
tion. Engine  293  had  drivers  71  in.  in  diameter,  which 
gave  it  a  rated  tractive  effort  of  30,000  lb.,  while  the  drivers 
on  engine  298  were  72  in.  in  diameter,  giving  it  a  rated 
tractive  effort  of  29,600  lb.  One  round  trip  was  made  with 
each  engine  in  freight  service  and  three  in  passenger  service 
between  Battle  Creek,  Mich.,  and  Chicago.     While  the  loco- 


the  handling  of  the  engine  during  the  tests  it  was  found  :liai 
the  Young  gear  was  operated  with  ease  at  high  speeds  md 
that  there  was  no  vibration  in  the  valve  .stem  at  any  ime, 
indicating  that  the  gear  is  under  no  severe  strains.  This  was 
to  l)e  expected  as  the  gear  is  some  1,100  lb.  lighter  than  the 
Walschaert  gear,  and  the  Young  valve  is  decidedly  lignter 
than  the  valve  ordinarily  used.     In  this  particular  instMice 


Average  Test  Results  Pee  Single  Trip  with  Young  and  Walschaert  Valve  Gears 


Freij?ht  Service 

^\ 


Passenger  Service 


Engine    298   Compai .  4 
with    293— Per    ceir 


Item.  7  iir.  1  min. 

Type   of  valve   gear Young 

-Number  of  engine 298 

N  umber  of  round  trips 1 

.Number  of  cars    45 

(iross    weight    of  train,   ton-- 1,612 

Train    miles    169 

(  ar-miles     7,605 

Ton-miles    272,5 1 2 

I'oal    consumed,    tons 1 1.92 

Coal  per  car-mile,  lb 3.20 

<"oa1   per  ton -mile.   lb _  8.6S 

Water  cvaporateil,  lb 1 73,044 

Water   evaporated    per   lb.   of  coal,   1)> 7.25 

I'.diler  pressure,  lb.  per  m(.   in 180 

."^peed.    m.p.h 24.14 

.■\ctual    running    time 7  hr.  1  min. 

I  Icteutions     1  hr.  36  min. 

.Number  of  stops 

Temperature,  deg,   F..-.. •--., 


:^ 


11 

40 


7  hr.  38  min. 
Walschaert 
293 
1 
41 
1,485 
169 
6,844 
250,965 
13.31 
3.9 
10.56 
187,250 
7.08 
178 
22.33 
7  hr.  38  min. 
3  hr.  57  min. 
18 
17 


4  hr.  27  min. 
Young 
298 
3 
8.66 


4  hr.  26  min. 

Walschaert 
293 
3 
9 


Freight 
Service 


Passen^e, 

Service 


176 
1.526 

""8.82 
11.58 

i  07,662 

6.13 

180 

39.71 

hr.  27  rain. 

23   min. 

12 

41 


hr. 

27 


176 
1,584 

"   io.46 
13. .35 

i  18,860 

5.73 

177 

39.65 

26  min. 

min. 

13 

26 


-f   9.8 

-f    8.5 

Vii-V 
+  8.5 
—10.4 

—18. 

—  18.1 

—  7.5 
+   2.4 

+   1.1 

+   8.1 

—  8. 
—59.5 

—  38.9 


3.6 


—IS 
—13 


—  9.4 
+  6.9 
+  1.6 
-f  0.15 

— ieie 
-  7.6 


motives  are  generally  used  in  passenger  service  they  were 
tested  on  freight  runs  for  the  puqwse  of  seeing  liow  the 
Young  gear  would  perform  in  that  service.  The  average 
results  of  the  tests  are  shown  in  the  table.  These  results 
show  a  slight  increase  in  evaporation  in  favor  of  engine  298 
indicating  that  it  had  slightly  better  steaming  qualities  but 
the  percentage  decrease  in  the  coal  consumed, per  car-mile 


the   reciprcK-ating   weiglit   of   the   valve   and   gear  has   been 
reduced  40  per  cent. 

While  this  gear  has  not  been  in  service  long  enough  to 
determine  its  actual  maintenance  cost  it  is  expected  to  prove 
more  economical  to  maintain  than  the  Walschaert  gear  and 
the  ordinary  piston  valve.  The  Young  valve  is  lighter  due 
to  the  packings  being  carried  in  the  valve  bushing  instead 
of  the  valve  and  this  feature  also  permits  the  valve  to  be 
made  much  simpler  in  construction.  The  gear  itself  is  also 
of  simple  construction.  It  derives  its  motion  direct  from 
the  crosshead,  there  being  no  revolving  parts.  It  is  so 
designed  that  it  can  be  made  standard  on  a  wide  range  of 
locomotives  of  various  designs,  and  the  valve  can  be  used 


Tig.  2 — Young    Valve   Gear    Indicator   Card    at   a   Speed   of  40   Miles 

per   Hour 

in  passenger  .service  and  per  ton-mile  in  freight  .service  is 
fur  greater  than  that  in  the  evaporation.  In  this  connec- 
tion it  must  be  noted,  however,  that  the  tests  are  not  strictly 
comparable  because  of  the  difference  in  temperature  on  the 
days  the  tests  were  made  and  also,  in  the  case  of  the  freight 
tests,  because  of  the  great  difference  in  the  time  of  deten- 
tions. 

The  general  observations  made  during  the  test  showed 


Fig.  4 — Young    Valve    Gear    Indicator   Card    at    a    Speed    of  77    Miles 

per  Hour 

with  any  other  tyj)e  of  valve  gear.  With  the  application  of 
this  valve  and  gear  to  locomotives  it  is  possible  to  obtain 
the  same  results  with  a  smaller  diameter  of  valve  than  whin 
the  Walschaert  gear  is  used  because  of  the  increased  pert 
openings  made  possible  by  the  increase  in  the  length  of 
travel  of  the  valve. 


Fig.  3 — Walschaert    Valve    Gear    Indicator    Card    at    a    Speed    of   40 

Miles  per  Hour 

that  engine  298  had  a  marked  advantage  over  engine  293 
in  starting  trains  and,  as  alx)ve  noted,  in  making  speed. 
Engine  293  was  stalled  on  a  grade  about  one  mile  west  of 
Battle  Creek  with  a  train  of  1,550  tons  while  engine  298 
with  poorer  rail  conditions  made  the  same  grade  with  prac- 
tically the  same  tonnage  at  a  speed  of  13  to  15  m.  p.  h.     In 


Buckling  of  Fire  Tubes. — The  buckling  may  result  from 
relaxation  of  the  stresses  that  are  introduced  by  bending  the 
tube  to  straighten  it  or  for  the  purpose  of  getting  it  in  tlie 
boiler,  or  may  be  due  to  one  side  of  the  tube  becoming  heat'  1 
more  than  the  other  from  carrying  a  low  water  level  or  fro-ii 
a  deposit  of  scale  on  the  tube. — Power. 

Reducing  Blowdown  of  Safety  Valves.  —  Most  p'  P 
safety  valves  are  provided  with  an  adjustable  sleeve,  or  ring, 
that  causes  the  escaping  steam  to  react  against  the  valve  m 
such  a  manner  as  to  assist  the  pressure  of  the  boiler  in  holding 
the  valve  off  its  seat.  By  moving  the  ring  farther  away  from 
the  valve,  there  will  be  less  reaction  of  the  escaping  steam  and 
the  amount  of  blowdown  will  be  reduced. — Power. 


Express  Locomotives  in  France 

Six-Coupled    Engines   of  the    Four-Cylinder  Com- 
pound Type  Prevail ;    Schmidt  Superheaters  Used 

BY  EDOUARD SAUVAGE 


\\  ith  the  exception  of  some  locomotives  of  the  Atlantic 
t\|)e,  which  are  not  likely  to  be  reproduced,  all  the  engines 
built  in  France  for  express  passenger  service  since  1904  are 
six-coupled,  either  ten-wheelers  (4-6-0)  or  Pacifies  (4-6-2). 
Superheated  steam  is  largely  used,  especially  in  tlie  latest 
construction.  With  a  few  exceptions,  the  Schmidt  standard 
superheater  has  been  adopted. 

Except  on  one  road,  all  engines  for  express  service  have 
four  cylinders,  with  a  large  proportion  of  compounds;  in  a 
few  cases,  single  expansion,  in  four  etiual  cylinders,  is  used, 
hut  the  compound  system  appears  altogether  to  be  preferred. 
The  one  exception  is  the  recent  building,  by  the  Midi  Rail- 
way, of  simple  engines  with  only  two  cylinders,  using  super- 
heated steam,  for  express  service. 

When  the  superheaters  have  been  added  to  the  four-cyl- 
inder compounds,  the  diameter  of  the  high-pressure  cylinders 
has  been  increased,  the  low-pressure  cylinders  being  left 
unaltered.  Piston  valves  are  generally  used  on  all  cylinders, 
even  on  non-superheaters,  but  in  a  few  cases,  for  instance, 
on  Paris-Orleans  engines,  flat  valves  have  been  preserved  on 
the  low-pressure  cylinders  of  superheater  locomotives. 

i  he  usual  practice  is  to  have  four  se[)arate  valve  motions, 
of  the  Walschacrt  type,    for  the  different  cylinders  of  the 


box  the  collectors  and  ends  of  superheating  pipes,  have  l)een 
taken  off.  No  inconvenience  seems  to  result  from  this  sup- 
pression. Trouble  would  arise  from  a  prolonged  use  of  the 
blower,  which  may  be  avoided.  If  further  experience  proves 
that  this  mechanism  can  be  dispensed  with,  including  the 
steam  cylinder  for  the  automatic  working  of  the  darajx-r. 
the  saving  in  first  cost  and  expenses  for  repairs  will  not  be 
negligible,  as  well  as  the  reduction  in  weight  of  about  660  lb. 

The  driver's  station,  that  used  to  \ye  on  the  right  side  of 
the  engine,  has  been  transferred  to  the  left.  Bogie  wheel- 
are,  as  a  rule,  braked. 

Tables  1  and  II  give  the  leading  dimensions  of  the  latest 
4-6-0  and  4-6-2  tj'pe  locomotives  for  the  different  railwav 
systems.  Following  are  some  details  on  the  practice  of  each 
railway  system: 

Table    I. 
Principal   Dimensions  of  Recent  4-60  Type   Locomotives,   with   Superheater* 


East. 

4-cy'.. 


P.  L.  M. 

4-cyl. 


Grate     area,     sq.     ft.  .  .  .  34.02 

JHeating  surface   sq.  ft  1,709.90 
Superheat's  surf.,  sq.  ft.       4(.0.97 
Tubes,    number    and      f21 — 5.23 
outside         dimen-       \  28 — 1.93 
siors,    in !  TS      >.~6 


compounds    compounds 

32.07 
1,611.87 
362.0 


21- 
19 

64 


-4.99 
1.97 


State 
4-cyl. 
simple 

29.92 
1,464.65 
463.18 
22—S.23 
139—1.97 


Nord.  Midi. 

4-cyl.  2-cyl. 

compounds     simple 

29.71  29.92 

1.766.77  1.730.2" 

4.?0.89  530.89 

22—5.23  24      5.23 

20  -1.97  143—1.97 

60—2.76: 


Midi     Railway    Two-Cylinder    Simple    Loccmotive,    Equipped    with    Superheater. 

*'ini|)()unds;  the  reversing  gear  can  o|)erate  at  will  the  high-  '■*'"j,ee'ts  ^fV'Tn"...!"'.'^      14— s         13—1         u-i         u-  1 

1""  >.'^ure  and  the  low-pressure  motions  together,  or  onlv  one  .Mean  d'iam.  of  barrel, 

,,,-,._       T-u       ..    -L-  1      •  1  J      ■Z4.-  \  a'      *i  ft.    in 5—1  4—11  5—3  4-9  5     0 

01  them.    The  starting  device,  when  admitting  steam  direct! v  Ueipht  of  center  atx.ve 

I"  the  low-pressure  cylinders,  opens  a  direct  exhau.-t  to  the      ^v'^^rkin^*'  '.resVuVc  "iW      ^    '^  ^    ''  ^    "'  ^~'        

'i  'h-pressure.     An  exception   is  to  be  found  on  the  Paris-         per  sq.  in '. —       2:r.6         j2;.o  i707  2J7.o  170.7 

I                -nr-j-i                                    •                 ii         1                                         I          I'iameter       of       dri\inc 

I-  ons-Mediterranean  engines:    the  low-p.essure  valve  mo-        wheels,  in V  82  79  hi  t^  69 

til  n  gives  always  the  same  admission  backwards  and   for-      Diam.  of  cyis.,  in (and ''"3  9'?  and  m '•7         '^'''*'    andM'66         ""' ''^ 

\\  irds;  it  is  operated  by  the  same  screw  as  the  high-jiressur.^  stroke  of  piston,  in..           27             24             25              25              25 

"• 'tion,   but  is  only  transferred   from  one    position    to    the  d'/r,Song*t*ons"^.  .*'.'^.        76.9           72.0           70.4           68.6           75.1 

o'ler  when  reversing.    The  high-i:)ressure  valve  motion  being  Weight  on  drivers,  long        ^^^           ^^^           ^^  ^           ^^^           ^^^ 

'If'signed  to  give  a  verv  prolonged   admission,  the  starting 

dvice  comprises  only  a  cock  admitting  live  steam  into  the  ^slfvVrTbbedTilL^.^''''''' '"''"'■''"*"■ 

1'   V-preSSUre  CvlinderS.   without  special  exhaust   for  the  high-  t^"  France  the  heating  and  superheating  surfaces  are  generally  computed 

^                              '                                                                                                       '^  on    the    fire    side,    including    the    whole    surface   of  the    ribs   of   serve    tubes. 

P-CSSUre.  A"  exception  is  made  on  the  East   Railway. 

As  regards  details  it  may  be  mentioned  that,  in  some  en-  e.j^st  railway 

g-nes,  the  damper-box  and  "doors,  that  enclose  in  the  smoke-  ^^^^^^^  ^^,^^^^^  ^^^  superheaters  Ix-sides  the  Schmidt  have 

From  a  paper  presented  before  the  Institution  of  Mechanical  Engineers.  been   experimented   Upon.       FirSt,    for   fcar  of  Overheating   thc 
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penoral  .^huppins^  aiul  were  in  practically  ilic  same  coinli- 
lion.  Engine  2**.>  l)a<l  «lriv«r.s  71  in.  in  diameter,  wliidi 
save  it  a  rutt^l  tractive  eiYort  <if  .-iO.Odd  II...  wliilr  ilie  tlri\irs 
>m  enjliiie  29.S  were  7 J  in.  in  ilianuter.  yivinu  it  a  rateil 
traetive  viiori  of  2*>.<>0<i  Hi.  One  round  trip  wa>  made  with 
eat  h  cniiine  ill  Ireiiilil  ser\-ire  and  tluee  in  j>a.-.-;enger  ser\-ite 
Letweon  IJattle  Creek.  Mich.,  and  Chicago.     While  tlie  loco- 


tin   li mdlinii  ol"  the  engine  during  the  ti>t>  it  wa.-  louml 
the  \'ounc  ge.ir  wa>  operated   with  east-  at   high  speeds 
thai   iheri'  wa-  im  vilir:ai(iii   in  tlie  \.il\c  -lem  at  any-f.; 
uidicatirg  ihat  the  gear  i>  undiT  no  .-ieven-  -train-.     'I'hi> 
to  l.e  e.xpei'ti'd  as  the  gear  i-  -oine  l.lOO  II..  liglnir  thaii 
W  al-(  haert    gear,    and    the    \(iung    valve    i>    decidedly    Ijr 
than  the  valve  ordinarilv    u-ed.      In  tlii<   p.irii<uiar   iiist.L 
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nidlives  are  gi-ntrally  u>ed  in  pas-eng-r  -irviie  ilu\  \\k\\- 
testt'<i  on  freight  runs  for  tlu'  pur]ii)-e  ol  .-eiing  how  the 
Viaing  gear  would  perform  in  that  ser\ice.  The  average 
result-  of  the  tests  are  -hown  in  tiu'  tal>K-.  The-e  re>ult.- 
shitw  a  -light  incri-a>e  in  evapuralion  in  favor  ol'  engine  2*'.S 
indi<ating  that  it  had  slightl\  lutier  -teaming  ijualities  hut 
the   percentage  decrea-e   in   the  coal   loii-uiiied    per  i  ar-mile 


f"ig.  2 — Young    Vnlve    Gear    Indicator   Card    at    a    Speed    of   40    Miles 

per   Hour       _     '.        .,  ■     -•    , 

i^n  pa--enger  .-erviie  and  |itr  tun-mile  in  liviglil  -er\  ii c  i- 
i.ir  greater  than  that  in  tht  evaporation.  In  this  connei 
lion  it  nui<tl»c.. noted.  howeviT.  that  the  tests  are  nm  -iri.  tl\ 
I  om]taral"le  l»e<ause  of  the  difference  in  tem|>erature  on  the 
•lays  the  te-ts  were  ma<le  and  also,  in  the  »a-e  of  tlu-  freight 
tests,  hecause  of  the  ureat  difference  in  the  time  of  deteii 

tiohs:.  ■—■'■''' 

TIk-   general    oI>ser\-ations    made   during   tlic-    le>t    -houid 


Fig.  3 — Walschaert    Vnlve    Gear    Indicator    Card    at    a 

Miles  per  Hour 


Speed    of    40 


tli;it  eniiiuc  2'>8  had  a  marked  advantage  over  i  ngine  29.5 
in  starting  trains  and,  as  alxjve  noted,  in  making  -peed. 
Kngine  2*'.'.  was  stalled  on  a  grade  altout  one  mile  we-t  of 
iJattle  Creek   Willi  a   train  of   l,.^.-^(t  tons   while  enirim-  29,s 


the    rei  ipro.  iiinL;    \\eii_'ht    of    the    valve   and   gear    has    l.i'! 
reduced  4(t  jier  cnl.  -     ,.';'  ■  :   • 

W  hi1e  tiii-  ge.ir  has  not  I.een  in  service  long  enough  • 
deurmiiie  it-  a«iual  niaintenaiue  co.-t  it  is  exjicvted  to  j)p.vi 
mori'  eron(,miial  lo  maintain  than  tlu-  Wal.-t  haert  gear  a:i'l 
tlie  ordinary  |ii-ton  valve.  'J'he  Young  valve  is  lighter  due 
to  the  jiackings  heing  carried  in  the  valve  hushing  instiMii 
of  the  v.ilve  and  this  t'lature  al-o  permit-  the  valve  to  i'C 
made  mui  h  sim|»ler  in  instruction.  The  ijear  itself  is  aixi 
of  -impli-  ( finstrui  tion.  It  derives  its  motion  direct  froiii 
the  crosshead.  there  heing  no  revolving  parts.  It  is  so 
desiL'ned  tliat  it  tan  he  made  -taiulard  on  a  wide  range  <»f 
locomotive-  of  various  designs,  and  tlie.  valve  can  l^e  u.-"i 


r^ 


Fig.  4 — Young    Valve    Gear    Indicator    Card    at    a    Speed    of   77    M 

per    Hour 

with  aii\  oilier  t)  pe  of  valve  gear.  W  ith  the  application 
this  valve  .in<l  gear  to  locomotivis  it  is  jios-ihle  to  old: 
the  .-ame  re-ult-  with  a  -mailer  diameter  of  valve  than  wl 
the  Walsi  haert  gear  i>  u-ed  because  of  the  increased  p 
openings  made  ])o--il.|e  l.y  the  increase  in  the  length 
travel  of  the  valve.  .        .  .  .       ..   ^  .•  ■    •. 


lUc  Ki.iM.  Ill  I  IK' I  I  rr.Ks.  The  huckling  may  result  fn 
relaxation  of  tlu-  -tri>.-e.-  that  are  introduced  by  bending  ' 
tube  to  straighten  it  or  for  the  jiurpose  of  getting  it  in  i 
lioiler,  or  may  l.e  due  to  one  side  of  the  tul>e  becoming  heai 
more  than  the  other  from  carrying  a  low  water  level  or  fn^ 
a  de|)o>it  of  -cale  on  the  tulK". — fcnvcr.  ■■•:<. 

Hi  i»i  i  INC.  Hi.ouiMiw  .\  (»K  S.-\h:tv  V.ai.ves.  —  Most  ] 
-afclv  valves  are  provided  with  an  adjustable  .'ileeve,  or  ri 
that  (  au-i-  the  e.-iajiing  steam  lo  reatt  again.-t  the  valve 
-ut  h  a  manner  as  to  a-.-ist  the  i)re.->ure  of  tin-  boiler  in  hold' 
the  valve  off  it-  seat.     liy  moving  the  ring  farther  away  fr 


\\I;h  poorer  rail  i  oiidi'ion-  made  the  same  grade-  with  prac-      llie  valve,  there  will  l>e  less  reaction  of  ihe  escaping  steam 
ti<all\   lilt    -.line  totinaLre  at  a  -pit-il  of  1  •;  to  15  m.  p.  h.      In      tin- amount  of  lilowdnw  ti  will  be  reilut  ed.      /^oti'eri.  ■ 


EXPRKSS    LOCONIOTIVES    IN    FRANCE 

>'    .-/.      ■^^^^  F^nijincs    of   the    Four-(]>  lindcr  0»m-  -. 

r'  '-."!.-  ri^-  ;,  p<>iin       I  ype   PrcMiil:     Schmidt    Superheaters   I   sed 


nV  KDOIAKI)  SAl  va(;k 


ill   the  exception  of  some  loeomotivo  ol"  tlu'  Atlantic 

uhii  h  are  not  hkely  to  l>c  reproduced,  all  the  enuines 

ill  France  for  express  passenger  service  siim*  1*H)4  are 

lupled,  either  ten-wheelers  (4-()-(i)  or  Pacitlo  (A-6-2). 

rluated    >teani    i^   largely   u^cd,   i>prcialiy    in    tlu-   lale>t 

riution.     With  a  few  exceptiojis,  the  Schmidt  .>laiidard 

i    rlieater  has  Uvn  adopted.  :       ■  ; 

.  ipt  on  one  roa<l.  all  tunines   tor  e\]>res>  scrviie  have 

.  ylinders,  with  a  Jarije  ]iro|iortion  of  coni|)ound>:   in  a 

•  a>c>.  simple  e\pan<ion.  in  four  c<|ual  (ylin(Kr>.  is  u-cd, 

:!  ;]ie  compound  sy.-ti'ni  apj)ears  altoiieiiur  to  he  j)referred. 

(ine  exception  is  the  recent  huildini:,  l-y  the  >iidi  Rail- 

of  ><iniple  engines  with  only  two  cylinders,  usinu  >uper- 

d  >l(  am,  for  (.-xpre-s  servitc. 

W  lien  the  >uperheater>  have  i)ecn  added  to  tlie  four-cyl- 

'!■  r  compounds,  the  dlam<'ter  of  the  hiijh -pressure  cylinder*  .'. 

i'lcn    increasi'd.    the    low-pressure    (ylin<lers    l»ein.i;    left 

,,  Ucred.     I*i-ion  valvis  are  general  1\   used  on  all  cylinders. 

';  (jn   noil  >u|>crhcatcrs,   hut   in  a   tew  cases,   for  instance, 

I'aris-Orleans  engines,  tlat  valves  have  l»een  preserved  on 

>w-prcssure  cylinders  of  su|)erluattr  locomotive-. 
1  jte  u>ual  |)ract!«c'  {■-  to  havc>  four  -eparale  valve  motions* 
•'!i>   Walscliacrt    f>p;'.    for   the   different,  eylinder-   of   the 


Iiox  the  collectors  and  end'<  of  su|)erheating  |>ij>e>.  h.ive  Ikmi 
taken  off.  Xo  inconvenience  >eems  to  result  from  this  -uj> 
j)ression.  Trouhle  would  ari^e  froni  a  prolonged  u>c-  of  tli. 
Idower.  which  may  he  avoided.  If  I'urthcr  ex|»erience  pmv  - 
that  this  mechanism  can  We  di-iK-nsecI  with,  including  iln 
steam  cylinder  for  the  automatic  working  ctf  ilie  damp«  r. 
tlie  saving  in  first  co>t  and  exi)eii>es  for  repair*  will  not  in 
negligilde,  as  well  as  die  reduction  in  wi-ight  of  alnrntOOO  11». 

The  driver's  station,  diat  um-cI  to  he  on  the  right  side  of 
the  engine,  has  l)tvn  transferreil  to  the  left,  liogie  wheei- 
are.  as  a  nile.  hraked.  ■   :■ 

lahlcs  1  and  II  givi^  tlie  leading  (iiniensions  of  the  late-t 
4-6-0  and  4-6-2  tyjx»  Icxomotivcs  for  the  different  railwav 
■ivstems.  Ft>llnwing  are  some  fl<  tail*  on  th4'  practice''  of  ca<  !i 
railway  .system: 

t'rinciprti  f>i-inei«*Jon-s  of   Recent    460  T>;>e  .f.«»c;cMHj)tivT'.   with  "Sup*rh«.i'f - 

East. 

4-c>;. 

■.       COBjpOUHdij 

Grjctcs  area;  sq.  "ft...;  ^■i.02 
tHr.iting  sin  lace  F'].  ft.  iJO'^.90 
>ui>i  ilicat'«  .".irt..  s<i.  ft.       4(  0.97 


>ui>i  ilicat'«  .".irt..  s<i.  ft.       4(  0.97 
Tubes,    number    arnl     (21 — S.23 

oiifii'tc  Himf^ii-  .    ?S — 1.0.^ 


IM..  M.           State 

NopI. 

Midi 

•4  cv!.    -  ,      4-cy!. 

4-rvl. 

.'  cyl 

C'lupound's      .kimj'l' 

•iivl- 

,'nv 

32A)7    --  '   29.9. 

•  :t 

"' 

f.ftH>!7.-    1;464,»..^ 

'  , 

.?t.J.O     ■        4«>.^.ls 

;.>1      4.'J<>  •.  2J  ■  5  ,'.3 

l-v     I  *»7'-4.^'i     I  •<*: 

'■1      ■  '■■' 

Midi     Railway     Two-Cylinder    Simple     Loccmotive.     Equipped     with     Superheater. 


•:uncls:  the  reversing  gear  can  Operate-  al   will  the  Ingli- 
-iire  ;ind  tin    iow-pri\<sure  motion>  together,  or  only  one 
'  in.      1  he  starting  devu  e.  wlieti  admitting  steam  direc  tl\ 
1    low -pre<>ure  cylinder-,   open-   a   dirc-ct  e\Ii:'.u-!    lo  the-, 
npv --ure.      .\ii    exception    i-    to   he    founci on    tin-    rari>- 
i--Mcditerranean    engine--:     tlie    low-p  e-sure    valve   mo- 
give-i   alwa\-   tlie   -amc-   admi-sion    li;(k\vard-    '.ml    for- 
•i-:  it  is  operated  l.y  the  -ame  screw  a-  the    liigli-pressur. 
|»n.    I»ut    is   only   transferred    from   one-     |to-ition     to    the 
r  wlic-n  revc-rsing.      I  lie  liigh  pn-^-iun-  valve  motion  heing 
gned   to  give  a   very   prolonged    aclmissioii.   the   starting 
i' e  cc)mpri>e-  onl\    a   cock    admitting   li'«i-  -Ic-ani    into  the 
JTc-r-ure  cylinclers,  without  special  e\liau-t   for  the  high-; 
-Mire.  ,    :■ 

\-  regard-  details  it  may  l»e  nuiiiioned  that,   in  some  en-' 
-,  the  damper-hox  and  door-,  thai  enclose  in  the  smoke 


I  efiuili     '  hr<  wcCii  ' '  t-ViltC '  • . 


ri 


I 


M 


'"  ;»  WJH'r  pripsented  l)cfotc..}he  Insiittiiion;  of  "Mochnciical  fviigint-irs. 


heits.    ft;-  iti.; . 
,\irali    diaji!,    of    tvii r^l,' 

.  ft.   in/. . . .  .x.v;^Vv,  i-; 

It'-ivbt   of  cru!or.  .lUfxV-' 

rjd'l.. ;  ft.    itv. :  ..■•!.., . ."': :  ; 

AN.orkrnjj  ..|>>e-«tie;-  '\\'>.  . 

.- p<.'r  s«j.  JH  .  .  V ,  .-'.-■■.  ■.■■'•.'.  V 

.■liia»mtef      •»/■;.•  -ilri^irg.' 

\vli«?<1-?i, 'in.  .■.■.:',.■.;.•■.,  ..-■; 

I'lam.  nfcvt*.,  ill. .  ..'.;*  '      ,  ^     .         ,  - 

■      •         :  .,    I  ;ni.t  .'o.''.v  T>iv.i  .  I  _ . 

Stroke    of  fi>tori'.    Hi i. '::.'•;•     : 'J7 

\V»ii!lit    in    workiiis.- or^    "• 

<lf,r.   loi-.K   inu.il  ,■.;■. .  -'.'■  .~ti:9  T-j.u  ^: 

\.\t.'i«l)t  on  'Irix «.'.»■.  )<>ti«  •'     •'  -:     — 

.    tifins-    .v.;.'.-v;.>V^;-,^-X  .  -  ^.  .- ?.2.3.    ■ :       50." 

•4S8.4  *'j.  ft    «illi  \Tc*ti<"-  Miperiie.^t.    . 
i.Si  rvc  ribtjiMl  H'Ih--. 

tin  I'"rniK-i'  tlu    lic;itine  aiiil  siui-eif^jMni-si  jurtucc-  d.<    seiictaliy  coinp-ite-l 
oij    the    fire    side,    incIiidiiHi    tlie    wliole    surface   of   tlie    rib-s   of  «er\'«-    tuhos 
'.•An-cx<:ej>irion  JsiTiade  on  tJic  l-'la^t   Kailw.-ty. 

.     i:.\ST  K.\tl  WAY 

<  )i1kt  M's terns  of  Kii>erheater-   l»esides  the   Schmidt   have 
heen  experimented  upon.     1  irst.  for  fear  of  overheating  the 
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Iiiijli-pressure  cylinders,  su|)orlieatin<:;  in  two  stages  was  re- 
sortal  to,  liigh-pressurc  steam  l)ein.2;  nKxienitely  superheated, 
while  receiver  steam  passed  a  second  superheater.  This  plan 
has  lieeii  abandoned.     A  helical  superheater,  on  the  principle 


tance  being  reduced  to  21.7  in.  It  has  been  found  that  tli  .se 
castings  rapidly  l)ecome  covered  with  a  slag  deposit  that  jo- 
tects  them  from  a  too  intense  heat. 

With  tlie  exception  of  the  points  mentioned,  the  seve-^.l 


Table  II 
Principal   Dimensions  of   Recent  Pacific  Type   Locomotives 

W  L.  M. 


Paris-Orleans 
A 


4-cyl.              4-cyl.  4-cyl. 

compounds         simple  compounils 

<  Irate   area.   sq.   ft 45.75  45.96 

Ifeatinu  surface,  sq.   ft 2,175.3           2,360.6  2,270.S4 

Snptrhrating  surface,  s<i.   ft 693.98     _       760.28  683.5 

TuIk-s,  number  and  outside  diameter,  in '                ,T,     "J'T^  ^-■,      \"\\ 

(143     J.  17  lal — 2.17 

l.tiiKth  between  tube  sheets,  ft.  ill IS     0.53              19—8  19—4.3 

Mi-.in   diameter  of  barrel,  ft.   in 5—5.39                S — 6  5 — 6.13 

lloiyht   of   center   above    rail,    ft.    in 9     9.7  9.4J 

Working  pressure,  lb.  per  .s<|.  in 227.57                 199  227  37 

hiameter   of   driving   wheels,    in 79  76.4 

Diameter   »f  cylinders,   in \             '.^.^^                   '"*  xV^M 

{             2.1.59                    .  .  and  2.1.20 

Strok.-    of   i.istoiis,   in 25. .'^O  _>.=;. .SO 

Weit'lit   in   working  order,   lonj;   ton- )<''.8                  ''1.6  *>3.6 

\\  eiglit  on   drivers,  long  tons 34.9  53.1 

*  Serve  tubes. 


I \ 

Nord.  4-cyI.  com-       4-cyl.  com- 

4-cyl.      pounds  without  pounds  with 
.ompounds      superheater     superheater 
45.96 


Midi 

A 


34.67 
2.292.5 
484.4 
24     3.23 
90—2.76* 
14      9 
5—4.61 
9-3 
227.57 
80 

16.14 
and  25.62 
-'3.  ox 
84.2 
4S.4 


2.768.99 


257-2.17 
19—4.3 

5-6.13 
9—4.2 
227.57 
76.4 
15.35 
.Ml  1  2.5.20 


2,271.95 

673.9 
24—5.23 
151    -2.17 


4-cyl. 
compounds 
43.27 
2,328.12 

655.3 
24—5.23 
145—2.24 


2-cy1. 
simpl" 

43.''') 
2.167.' 
769.; 

28—5.:' 
122-— 2.--t 


16.54 


5—6.13 


5—6.77 


S8.9 
31.7 


and  25.20 
5.59 

90.7 
52.1 


227.37 
76.4 
15.73 
ind  24.41 
25.59 
89.9 
53.1 


184.<i0 
76.4 

24.80 

87. 'I 
53.1 


of  the  Field  tube,  with  rii)S,  was  fitted  to  some  engines,  and  lots  of  these  engine>  show  i)ut  sliglit  differences.     The  prin- 

was  al)andone(i,   too,   on  account  of   its   insufficient   surface  cipal  dimensions  are  given  in  Table  I.     The  heating  surface 

and  of  the  difficuhy  of  cleaning  its  outside  ribs.     .Another  is  computed  on  the  side  in  contact  with  combustion  ga.sos: 

.system    is    the    Mestre   squirrel-cage    superheater,    which    is  in  the  case  of  Serve  tul»es,  it  is  reckoned  as  the  mean  between 


Paris- Lyons- Mediterranean  Pacific  Type  Locomotive 


working  on  >u\w^  engines  and  gives  ample  surface.  In  some 
engines  the  receiver  comprises  a  number  of  hirge  pipes  in 
tlie  .snioke-bo.\  with  a  heating  surface  of  8S..S  s(|.  ft  ,  the  ob- 
ject being  to  dry  or  even  to  suj)erheat  the  low-pressure  steam. 


the  actual  surface  ribs  included  and  tlie  surface  of  a  plain 
tube  of  the  same  inside  diameter.     The  surface  of  the  super- 
heaters is  the  mean  between  their  inside  and  outside  surfaces. 
These   engines    have   si.x-wheeled    tenders,    holding    4.8.^0 


Ten-Wheel  Locomotive  Used  on  the  Est  Railway 


This  contrivance  does  not  seem  to  have  any  well-marked 
effect. 

The  ends  of  the  superheating  tubes,  which  are  steel  cast- 
ings in  Schmidt's  system,  come  close  to  the  firebo.x,  the  dis- 


Imperial  gal.  of  water  and  8  long  tons  of  coal,  weighi  ig 
empty  20  long  tons.  Mr.  Lancrenon,  chief  engineer  of  i  '^ 
East  Railway,  declares  these  six-coupled  engines  give  entrc 
satisfaction.     Although  utilized  mainly  for  fast  trains,  thoy 
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cai    negotiate   all    passenger,   and   even   occasionally   heavy- 
fn  u'ht  trains.     They  attain  easily  the  limit  speed  of  74.6 
mii..s  an  hour  and  run  smoothly  without  injuring  the  track; 
tin  e.xpenses  for  keeping  up,  as  well  as  coal  and  water  con- 
sumption, are  moderate. 

.\s  regards  boiler  pressure,  the  practice  of  the  East  Rail- 
\v;i  ■  is  to  reduce  the  maximum  allowed  by  one  unit,  so  as 
to  Ue  certain  that  this  maximum  is  never  exceeded.  On 
|j(jilers  marked  227.6  lb.  per  sq.  in.  the  safety  valves  blow 
oft  at  213.35  lb.  per  sq.  in. 

PARIS-LYONS-MEDITKRRANE.AN 

Comparative  trials  of  No.  6102  (simple,  4-6-2  type,  su- 
IH-rlieater)    and    No.    6204    (compound,   4-6-2    type,   super- 


STATE    RAILWAYS 

No  precise  experimental  data,  referring  to  the  t>pes  of 
engines  mentioned,  are  available.  As  regards  the  compari- 
son of  simple  four-cylinder  engines  versus  compounds,  all 
with  superheaters,  the  impression  of  some  officials  of  the 
State  railways  seems  to  be  in  favor  of  the  compound  principle. 

NORD 

The  locomotives  used  for  fast  trains  on  the  Nord  since 
1904  are  all  four-cylinder  compounds.  They  consist  of  35 
of  the  Atlantic  tv^pe;  150  of  the  4-6-0  t^pe;  2  Baltic*  tx-pe 
engines  (4-6-4),  and  20  Pacific  type. 

The  six-wheel  tenders  of  .some  of  these  engines  have  been 
designed  with  a  view  of  reducing,  as  far  as  possible,  the  fire- 
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Paris-Orleans    Pacific   Type    Locomotive 


heater)  were  made  on  this  road  between  Laroche  and  Dijon, 
the  line  rising  from  Laroche  to  Blaisy  (82.0  miles)  with 
long  continuous  grades  of  about  1   in  200. 

With  trains  weighing  as  much  as  487  tons,  locomotive 
0102  (simple)  indicated  2,051  h{).,*  the  utilized  power  on 
tlif  draw  bar  being  1,364  hp.  The  water  consumed  per  hour 
iuid  i)er  indicated  horse  power  varied,  in  the  different  experi- 
ments, from  19.1  lb.  to  21.5  lb.,  the  gross  coal  consumption, 
including  lighting  up  of  fires,  from  3.42  lb.  to  40  lb.,  and 
the  net  coal  consumption  (deduction  made  for  lighting  up) 
from  2.98  lb.  to  3.5  lb.  In  some  cases  as  much  as  1,543  lb. 
of  coal  were  shovelled  in  per  hour  and  for  each  10.764  sq.  ft. 
of  grate. 

Compound  locomotive  6204  hauled  trains  of  646  tons  at 


mans  work.  The  coal  tank  is  entirely  in  front,  with  a  bot- 
tom sloping  at  an  angle  of  45  deg.  On  both  sides,  auxiliar}' 
tanks  are  provided  for  briquettes,  which  are  also  close  at 
hand. 

Owing  to  the  moderate  diameter  of  their  wheels,  these 
engines  ma}'  be  used  for  every  kind  of  service;  they  negotiate 
heav\  freight  as  well  as  fast  passenger  trains.  This  has 
proved  a  great  convenience  on  the  Nord,  where  in  the  fall 
of  the  year  the  freight  traffic  is  heavy,  while  in  summer  and 
on  holidays  a  large  number  of  supplementary  expresses,  all 
heavy,  have  to  be  run. 

It  was  not  thought  advisable  to  build  more  locomotives  of 
the  Baltic  type  before  a  longer  experience;  for  this  reason 
20  Pacific  type  engines  were  placed  in  service  at  the  end  of 
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Pacific  Type   Locomotive   Used   on  the   French   State   Railways 


an  average  speed  of  49.7  miles  to  55.9  miles  an  hour  from 
Laroche  to  Blaisy;  2,425  hp.  was  indicated  and  1.604  hp. 
registered  by  the  dynamometer  on  the  drawbar.  Ihe  water 
consumed  per  hour  and  indicated  horse  power  varied  from 
13.51  lb.  to  15.03  lb.,  the  gross  coal  consumption  from  2.27 
lb.  to  2.69  lb.  The  rate  of  combustion  never  exceeded  1,183.9 
lb.  per  hour  and  for  each  10.764  sq.  ft.  of  grate. 

*1   I'rencli  lip.  equals  542.5  ft.  lb.  per  second. 


1912  with  the  same  diameter  of  wheels  that  the  Atlantics 
had,  but  with  a  greater  power  and  more  adhesive  weight. 
The  principal  dimensions  of  these  Pacifies  are  given  in 
Table  II. 

One  peculiarity  of  these  engines  is  the  use  of  by-passes 
on  their  high  pressure  cylinders  instead  of  air  relief  valves. 
After  the  results  of  experiments  on  the  first  of  tliese  engines, 

*J['or  dc!!crii)tion  sec  Amcrxt^an  Lnninccr,  April,   1913,  page   190. 


UAII.W.W      Ml.(  ll.\\l(.:.\L     r\(.l\l-l-K 


\oI.      <>"l.        \,. 
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lanic  luinu'  rnliu-'l  i"  -IT  in.      It  lia-  la'rn  tound  tliat  th  <p 
'astinti>  ra])i(ll\  luiomr  <(i\t-n<l  wiili  a  -lai;  iI<'po>it  that  ;     , 
t((i-  tin  Ml   fnini  a   Inn  intdi-*-  heat. 
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Ten-Wheel  Locomotive  Used  on  the  Est  Railway 

I  hi-  n)uiri\;imv-  ii<x>  imi  -< mi  tu  iiavc  an}  Will-tnarkod  Impci-ial  ual.  i»!  water  and  >  hn\\i  tun-  of  kmI.  wtIsz^ 
t'ltftt.  .  iinpty   2ii  lonL'  tons.      Mr.    l.ancriiion.  »hirf  rnuiiuvr  «>i 

;  ^lif  fud-  of  ilic  -upirlK-atin^  tuhc-i.  whiih  an-  -in']  ra-t  I'.a-t  Railway.  iKchm-i  ihi-sc  si.\-couplod  cnLdin.-^  iiiw  ti> 
in!'>  in  Schmidt's 'Sv.sU-iu,  inmc  close  to  thi*  invl'ox,  liu-  di-        -ati-t'a<  lion.     Ahl)oti<'h  lUili/cd  niaiiih    lor  i"a-l  irain>.  '. 
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negotiate    all    |>a*>(nmT.    and    cwn   occasionally   hcavv- 
it   trains.       riux    attain   easily  the  limit   s|^ee<l  of   74.6 

-  all  liour  and  run  smoothly  without  injuring  the  track; 
\[>en>c.>  for  kee[)ing  up,  as  well  as  coal  and  water  con- 
lion,  are  moderate,-  v/c-  v^. 

-  regards  I»()iler  pressure,  the  pra(ti(e  of  tiie  Ka>t  Rail- 
i-  to  reduce  the  maximum  allowed  by  one  unit,  so  as 

certain  that  this  maximuni  is  never  exceeded.  On 
i~  marked  227.6  11».  per  s<|.  in.  the  safctv  valve.^  hlcnv 
I  Jl.v.v^  lit.  per  S(|.  in,  .•.■.•■..  ■•  ,■.■•-■, 

^.     I'AKIS   I.V»».VS-  Ml  hi  I  1  IvK  \XI   W 

iinparative  trial-  <»r  No.  olOJ    (  >imple.  4-6-2  type,  su- 
l«TlM'atcr)    and    Nd.    oJ04     ( <  (»nip()uiid.    4-6-2    type,    super- 


si  \n.    R.AILWAYS 

;    .  No  jirecise  experimental  data,   refcrrinc   t<»  tiie  types   of 
entwines  mentioned,  are  available.     As  reijards  the  conipari 
son  of  simple  four-cylinder  eniiines  versus  comi>ounds.  all 
with   .-u|)erhcalcrs,   the   impres>iou  f>f   -^onie  officials   of   the 
State  railway.*  seem?  to  be  in  favor  of  the  compound  principle 

,  .'-'riie  locomotives  u>ed  J'or  fa.sl  train*  on  the  Nord  since 
1904  arc  all  tour-cylinder  <  onipoumls.  They  eonsi.<t  of  .S.*? 
of  the  .\tlanti(  tyjte:  1  .>0  of  the  4-o-0  type:  2  I^altie*  typ«? 
cniiiiR'S  (4-0-4),  and  20  raii.fic  type. 

The  six-wlieel  trnder^  of  some  «if  these  enjiinos  have  i>een 
dt  -iu'ned  uitb  a  view  of  redui  inu.  a-  lar  as  jiossible.  the  lire- 


P.Ti  IS- Orleans    Pacific    Type.   Locomotive 


tir)    were  made  oil  tlli->   road   lietweell   L.troiJie  and   Dijon, 
liiif  ri>iii<4   from  l.ariMhe  to   Hhii-y     (^J.'i    rnilo)     with 
•  l;  toiitiiuioii>  urade-  of  aliout    1    in   200. 

\\  ith    liaili-    weiuhii'U    a>    iiiiii  ii    a-    -lS7    fortS.    hnomotive 
'*^2"•(slm|lIe)    inditated   2.051    lip.,     tin    inili/.e<l  power  on.- 
.'   draw  i»ar  l>eim:  l.''(>4  h]».      i  lir  w.ihr  (on-iimed  per  hour 
;id  jicr  indicated  lior.-e  power  varied,  in  the  iliffereiit  experi 
iiii-nt-.  from  I'M    ||,.  to  21.,^  11»..  the  uross  coal  ccin<umi>tion. 
II' liidini:   liirhtinu  up  of   rm-,   from    >.4_'   lb;  to  40  ]b.,  ancl 
ilu.-,n<1  coal  c  oii-iimiitioii    (dcdiwiioii   inacle   for  liuhtiiiLj  up) 
from  2.';S  lb.  to  .■>..>  111.      In  -oine  ra.-o  a-  much  a-  1,54.>  lb. 
iccial  were.  >lu)Vel  led  in  jkt  liour.and  for  each  10,764,  <cj.  ft. 
^rate.    ■••'^  "■'■'■.    -^  '■  ■  ■  ■  '■•■■■•'.•/  ■•■■■"''''- '-^'v'-'"- ■■/';•  '"'■  -','"■' 
'  oinpound   lo(  omotivc  (V204  haulecl  trains  of -64ii  ton-    it 


inair>  work,  Ihc-  c^iat  tank  i.»  entirely  in  front,  with  a  Ijot- 
tom  sloping  at  an  ani^le  of  45  den.  On  both  sides,  auxiliary 
tank<  are  provitkxl  for  bri«|uette-.  whirh  are  aUcD  dose  at 
hand. 

•  'Owiiii,'  to  the  moderate  diameter  of  their  whei^ls.  these 
enuines  may  In-  ii>ed  tdr  every  kind  of  .«er\'ice:  they  nec[otiat<' 
heaw  freiirht  as  well  as  fa>t  passenger  trains.  This  ha- 
|iro\('ci  a  i^nat  convenicnct-  on  the  Xord,  where  in  the  fall 
of  the  \ear  the  fn-iiiht  traffic  is  heavy,  wliilc  in  summer  and 
<in  holidays  a.  lar«<'.  number  <if  supplementary  expresses,  all 
heavy,  have  to  bo  niti. 

It  was  not  thoutzhl  advi-ablo  to  build  more  locomotives  of 
the  Baltic:  type  before-  a  lom^cr  expericMicx;  for  this  reason 
20  Pacilie  tyjH-  eniriiu-  w«  re  placed  in  .'iervicre  at  the  end  of 


Pacific    Type    l_oconiotive    Used    on    the    Frencli    State    Railways 

111  axcraiie  -pcc-d  of  4^>.7 mile-  to  .>.>.')  mile-  ..ii  hour  frtin  l'']2   with  the  .same  diame?4>r  oi    v.'hhIs  that  the  .\tlanii<  s 

•  arcHlu-  to   lilaisy:    2.42,^   hp.   \\a-  indieated   amt    1.(«<i4   hp,  n.ul.   but   with   a   greater  power  ancl   more  adhesive   weight, 

'■(.leistered  by  the  d\  namometc-r  on  the  drawbar.      1  he-  water  !  lie   principal    dimensions   of   thei^e    Tacifics   arc   given    in 

onsunied  prr  hour  and   indicated  hor-c-  [lowcr  \aried   from  Table  II.              ..  ~ 

1 '^.51  lb.  to  l.>.0.>  lb.,  the  gross  coal  con>untption  from  2.27,.    .  -One  peculiarity  of  these  engines  is  tlie  use  of  by-passes 

11>.  to  2.()9  lb.     The  rate  of  com! )U>t ion  never  ex«vcded  1,18.>.0  nn  tluir  hiuh  ]ires-ure  cylinders  in-teacl  of  air  relief  valves. 


".  jx'r  iiour  and  for  each  I0.7o4  xj.  ft.  c.if  j^raie. 


'  1"!.chvli  Itp.  (-<|H.il-;  S4;i.5  it.  Ih.  iH:r..^ci.-vnd, .'  ■" 


.\lter  the  results  of  experiments  on  the  ilrst  of  these  engines, 

'foi   (KAnV'ii""  s«c  .-^i!-""'!' i-'s  .VJi:i.;Hi'.' '  Am  it.  191.',  |Mi;r   tort.'    ' 
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the  section  of  the  steam  pipes,  the  length  of  ports  of  the  high 
pressure  cylinders,  and  the  travel  of  the  valves  was  increased, 
with  a  notable  gain  of  power.  The  indicated  power  in  regular 
working  attains  1,900  hp.  to  2,000  hp.;  2,120  hp.  was  ob- 
tained on  one  occasion.  With  a  train  of  422  tons  the  speed 
has  been  increased  from  21.7  to  57.2  miles  an  hour  on  the 
1  in  200  grade  from  St.  Denis  to  Goussainville.  On  the  1  in 
125  grade  from  Marquise  to  Caffiers,  4.97  miles  long,  the 
speed  fell  from  64.6  miles  to  only  46.6  miles  an  hour,  with 
the  same  train. 

Superheating  has  been  adopted  for  all  recent  Nord  en- 
gines, and  will  be  continued  in  future  engines;  with  steam 
temperatures  of  300  deg.  to  340  deg.  C,  no  undue  expenses 
for  repairs  have  been  experienced.  The  Nord  engineers  are 
of  opinion  that  superheating  and  compounding  must  be 
combined. 

The  two  Baltic  type  engines  are  mere  experiments.  As 
regards  power  they  are  far  in  advance  of  the  Pacifies,  but 
far  less  economical. 

PARIS-ORLEANS 

The  shape  of  the  firebox  of  the  Paris-Orleans  Pacific  type 
engine  is  peculiar;  it  extends  over  the  back  trailing  wheels, 
but  also  extends  between  the  last  pair  of  drivers,  the  object 
being  to  avoid  a  shallow  box.  Reports  of  the  working  of  this 
style  of  firebox  are  quite  satisfactory.  Owing  to  the  great 
length  of  the  tubes,  19  ft.  4  in.  between  tube  sheets,  plain 
ones  without  ribs  have  been  adopted,  with  an  outside  diam- 
eter of  2.17  in.  The  necessity  of  increasing  the  diameter 
of  very  long  tubes  is  obvious;  but  the  reason  why  they  are 
not  of  the  Serve  system  is  not  evident.  It  may  be  that  a 
sufficient  heating  surface  being  obtained  with  plain  ones, 
it  is  better  to  avoid  the  increase  in  cost  and  weight  of  the 
ribbed  tubes. 

Indicator  diagrams  on  the  superheater  engine  made  ap- 
parent a  too  high  compression  in  the  high  pressure  cylin- 
ders. The  clearance  being  enlarged,  a  smoother  running  was 
obtained  without  any  increase  of  steam  consumption.  Ex- 
periments with  fast  and  heavy  trains  showed  an  indicated 
power  up  to  2,180  hp.  and  1,266  hp.  on  the  drawbar  behind 
the  tender. 

An  interesting  comparison  was  made  in  actual  running  of 
twenty  Pacific.^  without  and  of  fifteen  with  superheaters,  tak- 
ing in  turns  the  same  trains.  The  mean  coal  consumption  per 
100  ton-kilometre  was,  in  winter,  including  steam  heating  of 
the  trains,  8.64  lb.  for  engines  without  superheaters,  and 
7.74  lb.  for  engines  with  superheaters.  In  summer  the  fig- 
ures were,  respectively,  7.78  lb.  and  6.99  lb.  These  figures 
show  an  economy  averaging  10  per  cent  in  favor  of  the 
superheat. 

MIDI 

During  the  last  decade  the  Midi  Railway  has  added  to  its 
motive  power  a  number  of  .'Atlantic  ten-wheel  and  Pacific 
type  locomotives.  The  leading  dimensions  of  the  latter  types 
are  given  in  the  tables. 


All-Steel  Train  in  India. — The  Great  Indian  Penin- 
sular Railway  has  recently  put  in  service  the  first  complete  all- 
steel  train  in  India.  The  train  was  built  in  England,  shipped 
to  India  in  parts  and  put  together  in  the  shops  at  Bombay. 

Properties  of  Autogenous  Welds. — The  strength  of  the 
joint  produced  by  autogenous  welding  has  been  a  fruitful 
source  of  discussion  in  the  application  of  the  process,  and 
many  contentions  have  been  advanced  a?  to  the  nece.ssity  of 
welds  of  highest  tensile  strengtli.  It  was  early  found  that 
welds  having  a  breaking  strength  equivalent  to  that  of  the 
metal  itself  could  be  prcxluced,  l)ut  the  sacrifice  of  elongation 
and  reduction  of  area  materially  lessened  the  apparent  value 
of  such  welds. — Valve  World. 


GREASE  LUBRICATION  OF  LOCOMOTI\  E 
DRIVING  BOXES 

BY  GEORGE  J.  BURNS 

President,  Burns  System,  Inc..  Chicago 

To  the  extent  of  the  writer's  observation  there  is  but  oj  c 
railroad  applying  grease  lubrication  to  its  locomotive  drivirg 
boxes  in  accordance  with  scientific  principles,  which  are  .=o 
simple,  obvious  and  well  recognized  that,  were  they  not  di>- 
regarded,  their  mere  enumerations  would  be  inexcusably 
elementary. 

Lubrication  is  the  intervention  bewteen  sliding  surfaces  of 
a  substance  the  properties  of  which  are  such  that :  a  film  of  it 
adheres  to  each  surface;  the  molecules,  beyond  the  adherini^ 
zone,  roll  over  and  slide  upon  each  other  with  a  minimum 
amount  of  frictional  resistance.  The  principal  rule  of  lubri- 
cation is  to  introduce  the  lubricant  at  the  point  of  least  resist 
ance  and  to  prevent  its  escape  at  the  point  of  greatest  pres- 
sure. A  set  of  gages  applied  to  the  side  of  a  driving  box,  the 
journal  of  which  runs  in  a  bath  of  oil,  indicates  that  the  pres- 
sure is  zero  at  the  point  where  the  oil  enters,  and  that  it 
gradually  increases  up  to  a  point  just  over  the  crown  in  tlio 
direction  of  the  movement  of  the  journal,  from  which  point  it 
rapidly  falls  off.  It  is  to  be  observed,  as  confirming  tlii.-, 
that  a  crown  brass  wears  upward  and  slightly  forward. 

A  properly  designed  driving  box  with  a  grease  cellar  is  a 
most  effective  example  of  force  lubrication.  As  the  journal 
revolves,  the  molecules  of  the  lubricant  between  it  and  the 
crown  brass  slide  and  roll  over  each  other,  each  being  pusheH 
forward  by  the  combined  pressure  of  those  behind  it.  Tlic 
forward  movement  might  be  compared  to  that  of  anti-fricti(Mi 
ball  bearings.  The  efficiency  of  lubrication  is  dependent 
upon  the  maintenance  and  forward  movement  of  an  inter- 
vening film  of  the  lubricant,  the  forward  pressure  dependint: 
upon  the  speed  of  the  journal.  The  rate  at  which  the  for 
ward  movement  of  the  lubricant  takes  place  is  dependent 
upon  the  pressure  and  the  fluidity  of  the  lubricant.  As  tlu 
lubricant  not  only  reduces  the  coefficient  of  friction  but  ab 
sorbs  and  carries  away  heat  and  flushes  the  bearing,  its  for- 
ward movement  through  the  bearing  is  essential. 

When  driving  boxes  were  lubricated  with  oil,  introduced 
through  a  hole  at  the  top,  the  movement  of  the  journal  tended 
to  keep  the  oil  from  the  back  quarter  of  the  bearing.  It  was. 
therefore,  necessary  to  cut  radiating  grooves  in  the  face  of 
the  crown  brass  in  order  that  the  lubricant  might  flow  by 
gravity  to  the  portion  of  the  journal  that  the  oil  could  not 
otherwise  reach.  Lubrication  by  a  grease  cellar  being  tho 
reverse  of  oil  lubrication,  grooves  are  not  only  unnecessary 
but  are  a  positive  obstruction  to  lubrication.  They  are 
not  a  factor  in  drawing  in  the  lubricant  and  they  provide  a 
means  for  its  escape  at  the  fX)int  of  greatest  pressure  where 
it  is  most  needed.  They  reduce  the  bearing  area  of  the  crown 
brass  and  if  left  in  the  scale  they  tend  to  cut  and  roughen 
the  journal. 

Like  many  other  railroad  mechanics,  the  writer  accepted 
the  opinion  of  the  manufacturer  of  the  grease  cellar  until 
through  constant  observance  he  had  come  to  accept  groove? 
m  a  crown  brass  as  an  essential  element  of  driving  box  de- 
sign. He  was,  therefore,  not  a  little  surprised  to  note  their 
omission  on  one  road,  and  that  their  omission  was  attended 
by  a  decrease  in  the  number  of  hot  boxes.  Appreciating  thit 
every  result  has  a  cause,  his  attention  was  directed  to  a  stud> 
of  the  principles  of  lubrication. 

The  greatest  handicap  to  increased  efficiency  in  railwa\ 
shops  is  an  obsession  resulting  from  a  long  observance  of 
'usual"  practices. 


DitUHLK-EccENTRic  En'c.ixk. — Engines  known  as  double- 
eccentric  engines  are  provided  with  one  eccentric  for  operating 
the  admission  valves  and  another  for  operating  the  exhaust 
valves. — Power. 
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PORTABLE  SCAFFOLD  FOR  GAR  REPAIR 

TRACKS 

BY  E.  W.  HARTOUGH 

General   Foreman,  Car  Department,   Missouri.   Kansas  &  Texas,    Denison,  Tex. 

The  illustration  «;hows  a  portable  scaffold  which  has  l>een 
adojited  at  this  point  for  use  on  repair  tracks  where  the 
nkans  of  building  a  permanent  scaffold  are  not  available. 
Till'  scaffold  board  is  12  in.  wide  and  10  ft.  long  and  it 
will  !)e  noticed  that  there  is  a  pair  of  drop  handles  at  each 
end  for  use  in  moving  the  scaffold  about  the  yard.  When 
not  in  use  these  handles  drop  down  beside  the  end  frame 
where  they  are  out  of  the  wa\-  and  in  no  danger  of  being 
broken  off.  At  one  end  the  legs  are  fitted  with  small  rollers 
which  facilitate  moving  the  scaffold  about.  These  rollers 
make  it  possible  for  one  man  to  handle  the  structure  and 
also  protects  the  legs  from  being  broken  In-  dragging  it  about 
in  adjusting  it  to  the  work. 

It  will  be  noted  that  the  horizontal  braces  near  the  bot- 
tom which  connect  the  two  end  frames  are  sprung  in  at  the 


Portable    Scaffold    with    Rollers    and     Drop    Handles 

txnter  and  bolted  together.  This  makes  a  much  stronger 
brace  than  would  two  straight  pieces  and  also  leaves  room 
for  a  man  standing  on  the  ground  to  work  between  the  brace 
ii'd  the  side  of  the  car  It  is  of  advantage  in  placing  the 
•■^<  iff  old  around  the  corner  of  a  car  or  across  the  end,  where 
tli^  coupler  would  interfere  with  a  straight  brace  and  make 
It  impossible  to  get  close  to  the  end  of  the  car. 


Smoke  as  an  Ixdicwtor  of  Efficiency. — In  burning  oil 
'I  fuel,  dense  smoke  may  indicate  that  a  ver}-  considerable 
P  oportion  of  the  fuel  is  going  to  waste  from  imperfect  com- 
'^Jstion;  but  in  burning  coal  a  smoky  chimney  does  not  neces- 
-•  rily  indicate  serious  inefficiency  of  firing,  as  the  losses  due  to 
^  >ible  smoke  seldom  exceed  2  per  cent.  Dense  clouds  of 
>  loke  may  result  from  the  ojjeration  of  a  furnace  with  mini- 
n^um  air  supply  and  incomplete  combustion  that  will  give  a 
I'lgher  evaporation  per  pound  of  fuel  than  where  the  furnace 
'?  made  smokeless  by  a  larger  excess  of  air,  causing  much 
greater  losses  of  heat  in  the  chimney  gases. — Power. 


NUMBERING  REPAIR  PARTS  OF  GARS 

BY  W.  H.  H.AUSER 

Mechanical  Engineer,  Chicago  &  Eastern  Illinois 

It  has  l>een  standard  practice  for  years  for  railroads  to 
numl)er  all  locomotive,  car  and  miscellaneous  castings  with 
individual   numbers   and   to   issue   a   l)lue-printed   or   some 
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Fig.  1 — Example  of  Classifying    Detail   Repair  Parts 

other  type  of  pattern  record  to  all  storekeepers  and  foremen 
interested  in  the  use  of  such  a  record.  Some  roads,  on  ac- 
count of  their  size  and  the  diversity  of  classes  of  power, 
liave  been  forced  to  adopt  quite  complicated  pattern  num- 


Securi  ty  -CM-  2076 


Note. -For  Car 
Door  of  /SO  f  ■ 
\2000  Series  Set 
\  Page -13/ A  of 
\fhe''C'-Book 


l,-fh!^rfiye-'/<'^  C-//5^ 


CX-787 


*l 


B-569 
KX-7a4 


^      ex- 784 
Sfarjc/arc/  Car  Door-CarNos300to/.600,ZOO/fo3.0/8,6QOOOfo6l799and(>/j800fo6/.999 


i: 


Fig.  2 — Identification   Drawing  for  Box  Car  Do 

bering  systems.  Other  roads  have  found  the  simple  numbers, 
with  the  prefixes  as  shown  below,  the  most  satisf actor)' : 

L  B  1000  meaning,  a  locomotive  (L),  brass  (B),  casting  number  1000 
L  S  1000  meaning,  a  locomotive  (L),  steel  (S),  casting  number  1000 
L  C  1000  mearing,  a  locomotive  (L),  cast  iron  (C),  casting  number  1000 
L  M  1000  meaning,  a  locomotive  (I.),  malleable  iron  (M),  casting  number  1000 
with  the  prefix  (F)  for  freight  cars,  (P)  for  passenger  cars,  (T)  for  tools, 
and   so   on. 

We  have  extended  this  system  of  record  and  numbers  to 
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|>.   KTABLK  SCAFFOLD   FOR  CAR   RFPAIR 
•^  TRACKS  ; 

•     B^    K.  W.  HAKTOLKJM         .     : 

GtiiCill    ForfiuuM,   Car  ncpartmeiil.    Missouri,    Kansas  \    Texas.    Di'iiismi.    \\-\ 

ii.  illii-lratioii  -how-  a  portahk-  -catiold  whidi  lia-  been 
.uijtU'tl  at  this  [loiiit  for  u>c  on  rrpair  traik-  uIil-r-  llu- 
ni  II-  of  laiildinu  a  pfrniaiient  -lallold  an-  not  availalik*. 
MatYold  hoard  i-  12  in.  wide  and  10  ft.  lonij  and  it 
■wijf  Ik.-  notiied  thai  thire  i-  a  |)air  of  dro[»  handle-  at  ea<  h 
fji'l  for  u-e  in  niovinu  the  xaffold  ahout  the  \ard.  Wlun 
iiui  in  u-t-  the-e  handle-  drop  down  i»e-i(le  the  end  frame 
uinTi-  the\  are  out  of  the  way  and  in  no  danu»r  of  iH-in;: 
iiriiken  {.ii.  Al  one  end  the  leu'-  art'  fitted  with  -mall  rolKr- 
uiii(Jj  faeilitate  niovinu'  the  -raffold  ahout.  Ihe-e  roller- 
niaki'  it  po--iole  for  one  man  to  handle  the  >truetiire  and 
,il-(>  proteet-  the  lei:-  from  K-inii  broken  !>}  ilraiiginj^  it  ai>out 
ill  adju-tinL;  it  to  the  work.      ."-■■•       -:    ...""■"•       ...<•-.'. 

It   ■.'.ill   I.e  noted   that   the  hori/.ontal   hraees  near  the   Lot- 
li;Mi  whit  h  eonne't  the  two  end   fram*'-  are  -pruiiL;  in  at  the 


Portable    Scaffold     with     Rollers    and     Drop     Handles 

'i.'itcr   and    Ixrlted    toi:ether.        I  hi-    make-   a    mueh    -tronjier 

'iiiyt  than   would   two  -traiudn   piece-  and   alx)  lt'ave>  room 

a  man  -tandinu'  "n  tin-  i^round  to  work  between  the  lirati' 

'   llu-  -ide  of  the  (<ir        It    i-  of  advantage  in  idatim;  the 

Hold  an.und  the  eoriur  of  a  tar  or  ai  ros>  the  end.  where 

eoupler  W(>uld   interfere  with  a   -traiu'ht   iira«e  and  make 

nipo.-.-il.lr  to  i^i-t  (lo-e  to  the  end  of  ihi'  ear. 


^\ioKi   .\s  AN*  Ixr)ir.ATi»K OF  Kn- 1(  II  NCY.— In  burninu:  oil 

luel,  ilen-e  .-moke  may   indieate  that   a   very  <.on-ideral)le 

'     >lM)rtion  of  the  fuel  i-  miinu  to  wa-te  from  imperfeit  com- 

-tion;  |)Ui  in  i.urninu  eoal  a  -moky  chimnex  does  not  neie-- 

dy  indie  ate  -eriou-  ineftu  ieni  y  of  firins:.  ;i>  the  los-e-  due  to 

ihle   >moki'   >eldom  I'xeeed    1   per  unt.      Deii-e  i  loud.-   of 

"    oke  max   n-ult  from  the  operatitm  of  a  furnat  e  w  ith  mini- 

;    nn  air  -upjily  and   ineoinplete  eomlmstioti  that  will  uive  a 

■'  -'her  evaporation  pir  pound  of  fuel  than  where  the  furnaie 

niade  ,-mokele.-s  l>\    a   lari^er  exies.-  of  air.  cuusini;  much 

•:iter  los-e-  of  heat  in  the  ehinniex   .uiises, — Poiver 


MMHFRING  RFPAIR  PARTS  OF  CARS 

BY  w.  H.  n  \ls»:k 

Mechanical  Hniiiiicer.  Chicago  ^   Kastern  Mlinois 

It  ha-  Ikvii  -tandard  praetite  for  years  for  railroads  to 
number  ail  liKomotive.  car  and  ini.-eelhini-ou-  ca-tin^s  with 
indixidual    imniUr.-   ami    to    issue   a    blue-|»rij)leil^r   some 


'^                       ,    ir  Stock 
>                                                        ■   ■-■si,                        r-       ' 

■A^-y  <t',  ■■.••■I 

B-/7E 
B-175 

WT44Lb.    -c    ^--             -     i7i'        A *. 

.- 

B-n4       ■     60-      t-^-^ --.--— ?5V^--'.—--.--^.     -... 

B-175  \         61-     •<—-=•-'--    -2«'-:--^-^^^—^-:'.    -\-;: 

8-118        ■■     -^2  ■■    .«£-:V.r--^;r-—  '  -^'—.-^ -f^y-f—^^-^.':::' 

2-, 79                                   ^■•.-^_-^^— __-_,--^__;;— :^_  — ^♦- 

B-180                          ■< ■  - --■^. ^:-  —■■■'   .^ •-;  —  ■- *- 

3-/3/      \                                                       ^-.C,-i.^^^^—^—^-^—.y^-iy,^ __». 

..-^;...-,v.V?;V:.;,--':/";'^^^ 

;  Coupler  Loops  '■'  ■  :•      "  -                        '  ■  ' . 

Fig.    1  —  Example  of   Classifying    Detail    Repair   Parts 

other  t\|K-  of  pattern  record  to  all  -torekeeper>  and  foremen 
intere-te(|  in  the  u-e  of  >uc  h  a  re.  ord.  Some  roa<ls.  on  ac- 
rounl  of  their  -i/e  and  the  diver-it\  of  ela-ses  of  fXJwer, 
have-  been    l"or( ed   to  a<lopt  <|uite  e(Hn}>Ji«  ated  pattern  nuin- 
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Fig.  2 — Identification    Drawing   for   Box  Car   Doors 

l)erin<f  .-\-tem-.  Other  road-  have  found  the  simple  nuniljers, 
with  the  jtret'i.xes  as  .shown  l>elow.  the  mo-t  satisfaeton,  : 

I.  I!  J00<>  nieaiiintt.  a  l<*cohu»tive  <l.l,  hrass  (B),  ca-tiiiK  niinilior  1000 
I.  S  moo  nuMiiiriK.  a  locomoiive  il,).  steel  fS),  castiiiK  iiiimlHr  1000 
I.  (  lOilil  iiK-arinn,  a  In. .motive  (I.(.  cast  iron  (Ci.  lastiii^.'  niimlier  1000 
1.  M  1000  nu-aninn.  aj.»c>itii<>tive  <l.).  iiiallvalile  iron  ( M).  (.astiiin  tnHulwr  lOi'O 
witii  tile  iirellx  i  |-')  for  trcigln  car-.  (I")  I'or  |>a>st-nm  r  cars,  (  T)  for  tools. 
III'!    -"    oil. 

We  have  e.xtendccl  this  s\.-icm  of  record  and  nunil>er6  to 
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forgings,  standard  practices,  steel  work  details  and  safety 
appliances  of  all  kinds  on  freight  and  passenger  cars.  We 
have  made  up  and  issued  to  all  storekeepers  and  freight 
car  foremen  a  l>ook  named  "Freight  Car  Forgings  and 
Standard  Practices."  This  book,  in  a  convenient  size  of 
10  in.  h\  14J/S  in.,  shows  at  lea.^t  two  forgings  on  each  page. 
It  is  known  to  all  men  using  it  as  the  "B"  book,  since  we 
use  the  prefi.x  "B''  in  numbering  freight  car  forgings.  In 
the  book  are  shown  arch  bars,  brake  levers,  all  kinds  of 
brackets,  hangers,  lcx>ps,  pins,  rods,  carriers,  special  bolts, 
etc.  These  are  all  shown  in  detail  so  that  forgings  can  be 
made  from  the  drawings.  The  size  of  material  used  and 
the  weight  per  piece  is  also  noted. 

Fig.  1  illustrates  the  plan.  B  172  to  B  178  are  miscel- 
laneous 6 5^  in.  coupler  loops.  They  are  not  our  standard, 
but  cover  sizes  that  are  occasionally  used.  They  are  not 
carried  in  stock,  and  are  to  be  made  as  needed.  In  case  a 
car  foreman  orders  a  6V2  in.  loop  not  shown  on  this  sheet 
his  storekeeper  can  immediately  call  his  attention  to  the  fact 


show  the  "C"  book  details.  These  drawings  are  given  num- 
bers in  addition  to  the  "C"  book  numbers  to  facilitate  order- 
ing from  manufacturing  concerns.  This  book  also  permits 
of  the  store  department  painting  these  numbers  on  the  pieces 
as  they  are  received  and  checked  and  also  to  sort  and  lile 
them  for  easy  identification.  The  idea  of  steel  details  hav  n;^ 
"C"  numbers  and  forgings  "B"  numbers  greatly  aids  all 
concerned  in  efficient  handling. 

In  addition  to  the  above  there  are  all  the  safety  apj)li- 
ances  forgings.  These  we  give  an  "SB"  number  showing 
that  they  are  safety  (S)  forgings  (B).  An  assembly  draw- 
ing shows  all  the  various  forgings  and  the  application  neces- 
sary to  bring  one  of  these  cars  up  to  U.  S.  Safety  Appliance 
Standard  requirements.  Smaller  sheets  show  the  exact  de- 
tails of  these  forgings.  They  are  made  into  a  book  7^4  in. 
by  10  in.  over  all,  including  a  binding  edge. 

Car  men  and  storekeepers  will  appreciate  how  much  such 
a  simplified  record  means.  There  is  no  more  ordering  hy 
name  with  each  man  using  a  different  name.     No  ordering 


Encf  Top  Angle  C-297  ^ 


Sic^e  P/ark 
Splice  Plale 

c-^3z 


Bolfom  Chord 
C-?28 


Inf-er 
Crossbeam 

WebC-157  .       ^  _^ 

Crossbeam  »  err 
Sill  Conn  C-/73' 

Crossbeam  »  Brace 
Conn  Angle  C-184 

SecHon  on 
Inhrmeo/iafe  Crossbeam 
Wifh  Door  Closed 


Cenler  and  End 
Sill  Oussef 
C-229.  C-230 


Sechor?  on 
Cenler  Crossbeam 


^  Cylinder  Plale      y^jj-H  Door  Open 
L-  /ao 


Corner  Oussef  C-90,  C-91 

Truck  Tie  Angle  C-I?la  C-126 

Center  Crossbeam  Shaft  Cuic^e  Plate  C-I9I 

Shield  Plate  C-I92C-I93 

Washer  Plate  C-233 

Spring  Seat  C-  770 

Column  Glide  C-772 

Center  Sill  Reinforcing  Channel  Oyer  Truck  C-744 

Fig.  3 — Sample    of    Index    Sheet   for   Steel    Car    Detail    Book 


End  Elevation 


and  proljabl}  save  the  making  of  a  loop  that  is  not  wanted. 
Arch  bar  drawings  are  made  for  the  different  series  of  cars. 
Each  bar  has  a  **B"  number  which  can  be  painted  on  the 
finished  bar. 

In  addition  to  forgings  wooden  pieces  or  parts  which  are 
frequently  ordered  are  identified  in  the  same  manner,  and 
box  car  doors  have  been  standardized  and  identified,  as 
shown  in  Fig.  2.  In  the  line  of  standard  practices  better- 
ment drawings  are  outlined  and  sent  to  all  car  foremen,  in 
addition  to  a  circular  letter.  Many  railroads  have  made 
Shop  Card  files  which  cover  some  of  the  ideas  outlined 
above,  but  this  "B"  book  form  permits  of  more  ready  bind- 
ing and  through  the  consecutive  numbering  shows  each 
holder  of  a  book  whether  or  not  he  has  all  drawings  or 
"B"  numbers  of  all  forgings  and  other  car  data. 

In  addition  to  the  "B"  or  forging  book,  a  steel  car  detail 
book  has  l)een  drawn  up,  called  the  "C"  bcx>k.  Fig.  3, 
drawing  No.  7159  C,  shows  the  end  elevation  of  a  car  which 
serves  as  an  index  .<5heet  in  the  "C"  book.     Other  drawings 


of  forgings  seldom  used  to  lay  in  stock  and  eventually  find 
their  way  back  to  the  scrap  dock.  The  men  readily  remem- 
ber the  simple  numbers  of  the  pieces  most  frequently  used 
and  talk  and  work  with  those  numbers.  If  these  records 
are  kept  up  to  date,  and  it  can  readily  be  understood  that 
they  are  useless  unless  they  are,  the  storekeeper's  troul»lc? 
are  greatly  lessened,  the  car  foreman's  hunt  for  the  riglit 
piece  is  as  nothing  compared  with  having  no  such  record, 
and  the  railroad  is  constantly  the  gainer  through  the  use  of 
correct  forgings  and  no  more  overstock  of  useless  forgings. 


Kerosene  in  Be.\rixgs — Kerosene  oil  has  little  or  no 
lubricating  property,  but  its  use  in  bearings  to  remove  gum 
and  worn-out  oil  is  an  excellent  practice  provided  it  '? 
flushed  out  with  a  liberal  application  of  lubricating  oil  so 
that  the  bearings  are  left  in  a  well  lubricated  condition  to 
start.  The  fact  that  kerosene  dissolves  rust  is  no  indication 
that  it  dissolves  metal;  it  has  little  or  no  deteriorating  effect 
on  steel,  brass,  bronze  or  iron. — Machinery. 


SENGER 


The  Relation  of  the  Gar  Department  to  the  Operation  of  a 

Large  Passenger  Terminal 

BY  R.  S.  MOUNCE 
General  Foreman  Car  Repairs,  Erie  Railroad,  Jersey  City,  N.  J. 


IThe  following  article  was  awarded  the  first  prize  in  the 
car  terminal  competition  which  closed  April  1 .  The  author  in 
writing  it  has  adhered  strictly  to  practical  cases,  the  descrip- 
tion dealing  with  the  terminal  yard  of  the  Erie  Railroad  at 
Krsey  City.  The  second  prize  was  awarded  to  J.  E.  Ross, 
master  painter  of  the  New  Orleans,  Mobile  &  Chicago.  This 
article,  together  with  others  submitted  in  the  competition, 
will  be  published  in  early   issues. — Editor.] 

The  operation  of  the  Jersey  City  passenger  terminal  of 
the  Erie  Railroad  presents  some  unusual  problems,  mainly 
l)ecause  of  the  nature  and  volume  of  the  traffic  handled  in 
tlie  limited  space  available.  All  movements  follow  a  care- 
fully planned  schedule,  and  the  mechanical  and  operating 
departments  work  in  such  close  harmony  that  the  combina- 
tion forms  a  single  well-rounded  organization.  The  dis- 
cussion which  follows  briefly  outlines  the  method  of  prepa- 
ration and  the  operation  of  passenger  trains  at  this  terminal 


this  statement  it  is  seen  that  89  per  cent  of  all  the  trains 
operated  are  used  in  suburban  traffic: 

Arrive  Depart 
Through  trains,  Buffalo,  Cleveland,  Cincinnati  & 

Chicago    4  4 

Wells  Fargo  express  trains,  transcontinental....          1  2 

Milk   trains    5  4 

New  Yorlc  division  trains 8  7 

Suburban  trains: 

Main   line,   proper. .  ..,■..♦•;;;,;....!.. 31  39 

Main   line,   Newark  branch 16  14 

Northern  R.  R.  of  New  Jersey 22  22 

New  Jersey  and   New   York   R.  R 20  JO 

Greenwood   I-ake  division    26  26 

New  York,  Susquehanna  and  Western 24  22 

Total  suburban  trains 139  143 

Total  all  services  157  160 

Grand  total,  trains  arriving  and  departing 317 

The  diagram  shows  the  number  of  trains  arriving  at  and 

departing   from   the  station   during  each   of  the  24   hours. 

Between  the  hours  of  7  and  10  a.  m.,  65  trains  arrive  and 
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Daily  Train    {Movements — Jersey  City   Passenger  Station  . 


during  the  24  hours  of  an  ordinar)-  week  day  in  the  winter 
-eason. 

NUMBER   AND   NATURE    OF    TRAINS 

During  a  period  of  24  hours  a  total  of  317  regularly 
scheduled  passenger  trains  arrive  at  and  depart  from  the 
Erie  station  at  Jersey  City  over  the  main  line  and  four  side 
lines  according  to  the  classification  which   follows.      From 


18  depart,  and  between  4  and  7  p.  m.,  66  depart  and  16 
arrive.  Taking  the  trains  out  of  the  12-track  train  shed 
to  the  various  storage  yards  during  the  morning  rush  hours, 
and  bringing  them  back  again  for  the  evening  business  witli- 
out  interrupting  scheduled  train  movement,  is  a  compli- 
cated problem  which,  from  the  nature  of  this  discussion, 
cannot  be  described  here. 

The  daily  passenger  train  car  movements  out  of  the  sta- 
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tion   approximate  more  than  000,  subdivided   into  the  fol- 
lowing classes: 

t'ommuter  coaches  and  coinl)inf<l  cars 775 

Through-line     cars,     iiH-luding     coaches,     Pullman,     diniuK 

bagK^){e  and   mail  c.irs 35 

Through-line   VWIls   FarRo  express  cars iO 

Local  express  cars    JO 

Milk  cars   50 

The  accompanying  map  shows  the  location  of  the  several 
passenger  car  storage  yards  in  relation  to  the  station.  Kelso 
street  yard  is  located  just  north  of  the  train  shed  so  that  a 
minimum  amount  of  switching  is  re(|uired  to  place  train.s 
there.  There  are  70  trains  handled  in  this  yard  during 
the  24  hours.  The  two  Wells-Fargo  trains  are  prepared 
and  loaded  on  the  Wells  Fargo  dock,  which  is  adjacent  to 
and  north  of  the  passenger  station.  Here  also  express  cars 
for  through  line  and  local  trains  are  handled.  One  short 
track  at  the  head  of  the  dock  is  used  for  the  preparation  of 
mail  cars. 

At  Jersey  avenue  yard  coaches,  combined  cars,  diners  and 
Pullman  cars  used  on  through  line  trains,  as  well  as  parlor 
cars  and  coaches  for  six  local  trains,  receive  the  necessary 
attention.  At  the  west  end  of  this  yard  storage  room  is  pro- 
vided for  extra  coaches,  Pullman  and  parlor  cars.  One 
|)ortion  of  this  end  of  the  yard  has  an  enclosed  space  with 
track  room  enough  for  the  several  business  cars. 

Monmoutli  street  yard  is  located  opposite  Jersey  avenue 


required  for  these  trains  numbers  about  300  persons,  in- 
cluding supervision.  All  of  this  work  comes  under  tie 
direct  charge  of  the  general  foreman  car  repairs,  with  :i 
staff  of  several  foremen.  The  station,  Kelso  street  yarj 
and  the  Wells-Fargo  dock  are  looked  after  by  one  forema.i 
with  the  aid  of  two  assistant  foremen,  one  of  whom  devoti  > 
liis  entire  time  to  the  express  and  mail  cars,  while  the  other 
attends  to  the  station  work  and  milk  trains  at  night.  Jerst , 
avenue  }ard  has  one  foreman,  and  Monmouth  street  yar  1 
has  two.  the  one  at  the  shop  and  the  other  in  charge  of  the 
storage  yard.  All  air  brake  inspectors  at  the  several  yard.-, 
report  directly  to  the  yard  foremen  and  indirectly  to  the  air 
brake  foreman,  who  gives  the  greater  part  of  his  time  to  tli? 
inspection  and  testing  of  brakes  on  trains  arriving  at  and 
departing  from  the  station.  The  foreman  of  electric  car 
lighting  has  charge  of  all  work  on  electrically  lighted  car>. 
including  inspection  and  repairs  to  generators  and  .storage 
batteries. 

INSPECTION 

All  trains  receive  a  running  inspection  while  passing  into 
the  train  shed,  in  order  that  flat  wheels  or  any  part  which 
is  dragging  may  be  most  easily  detected.  All  through  line 
trains,  and  commuter  trains  which  remain  there  long  enough 
are  given  a  standing  inspection  before  being  taken  to  the 
la)  over  yards.     Any  part   found  defective   is  marked   witli 
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yard,  north  of  the  viaduct.  It  is  divided  into  two  parts, 
a  shop  yard  with  5  tracks,  and  a  .-storage  yard  with  19  tracks. 
There  are  .>4  trains  handled  at  the  storage  yard,  the  major- 
ity of  them  being  placed  there  after  the  morning  rush  and 
remaining  there  until  recjuired  for  the  heav}'  evening  busi- 
ness. 

The  remaining  trains,  with  the  exception  of  milk  trains, 
are  handled  by  what  are  termed  "relay"  and  "(]uick  turn" 
movements,  there  being  2,>  "relay"  and  17  "(juick  turn" 
trains.  Immediately  after  a  "relay"  train  reaches  the  sta- 
tion, its  locomotive  is  uncouj)led  and  moved  a  few  feet  away 
from  the  head  car.  Shortly  afterward  another  locomotive 
backs  down  to  the  other  end  of  the  train  and  couples  on 
ready  for  departure.  After  the  arrival  of  a  "quick  turn"' 
train,  it  is  backed  to  the  engine  yard.  The  locomotive  is 
then  uncoupled  and  taken  over  the  turntable,  after  which  it 
is  coupled  to  the  other  end  of  the  train.  The  train  then 
backs  to  the  train  shed  and  s(K)n  departs  on  its  trip. 

The  four  milk  trains  are  loaded  and  prepared  at  the  local 
freight  yard  south  of  Pavonia  avenue.  Three  of  them  are 
afterward  placed  in  the  passenger  train  shed  on  account  of 
their  including  coaches. 

CAR    DEP.4RTMENT    ORGANIZATION 

The  force  necessary'  to  handle  the  inspection,  maintenance, 
heating,  lighting  and  cleaning  of  the  passenger  equipment 


chalk  and  if  the  rej)airs  will  require  several  hours  work  or 
are  of  such  a  nature  that  the  car  will  have  to  go  over  a 
wheel  pit  or  be  jacked  up.  shop  marks  are  applied  and  the 
car  is  taken  to  Monmouth  street  shop.  Minor  repairs  are 
made  in  Kelso  street  repair  track  or  in  the  several  storage 
yards.  After  trains  are  placed  in  the  storage  yards,  a  yard 
insj)ector  goes  over  them  again,  locating  any  defects  which 
were  overlooked  at  the  station.  Express  cars  used  on  tht 
Wells-Fargo  trains,  and  mail  cars  are  handled  on  the  dock, 
where  they  receive  most  careful  inspection  on  account  of  the 
exacting  nature  of  these  classes  of  .service.  Milk  cars  are  in- 
spected and  minor  repairs  made  in  the  freight  yard. 

The  interiors  of  all  coaches  and  combined  cars  are  in- 
s{)ected  daily  l)y  an  experienced  carpenter,  who  makes  writ- 
ten report  to  the  yard  foremen  regarding  defects  in  seats, 
windows,  deck  sash,  toilets,  doors,  steam  heat  appliances 
and  any  other  defects  reported  by  the  train  crews.  Be- 
fore departure  from  the  station,  all  trains  are  given  a  stand- 
ing air  brake  test  by  the  air  brake  inspectors.  At  the  same 
time  air  signals  are  tried  and  steam  train  lines  examined. 

MAINTENANCE 

Minor  repairs  to  all  passenger  cars  are  made  in  the  stor- 
age yards  by  car  repairers  assigned  to  follow  up  the  yard 
insf)ectors.  Carpenters  go  through  all  trains  taking  care 
of   work   reported   by   the   interior   inspector   and   watching 
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for  other  defects  which  may  have  been  previously  overlooked. 
Air  brake  inspectors  go  over  trains  daily,  examining  air  and 
-aani  train  lines  and  hose,  and  cleaning  cylinders  and 
ciianging  triple  valves  when  they  are  out  of  date.  They 
also  make  daily  tests  of  brakes  on  all  trains,  adjusting  pis- 
i(,n  travel  when  necessary,  and  trying  the  hand  brakes 
periodically. 

Heavy  running  repairs,  such  as  change  of  wheels,  journal 
boxes  or  pedestals;  raising  car  bodies  and  other  work  re- 
(juiring  the  use  of  jacks;  platform,  buffer  or  draft  gear  re- 
j)airs;  steam  and  air  pipe  work,  and  other  similar  repairs 
which  will  not  hold  the  car  out  of  service  an  undue  length 
of  time,  are  handled  at  Monmouth  street  shop.  Cars  re- 
quiring repairs  of  too  extensive  a  nature  for  the  somewhat 
hmited  facilities  available  are  sent  to  the  nearest  general 
repair  shop. 

Through  line,  express  and  mail  cars  have  all  journals 
and  journal  bearings  thoroughly  inspected  and  the  packing 
carefully  examined  and  adjusted  before  each  trip.  All  other 
cars  receive  this  attention  at  regular  and  frequent  periods. 

HEATING    .\XD    LIGHTING 

During  the  cold  weather  all  trains,  with  the  exception  of 
certain  cars  held  in  the  shop  yard,  are  placed  on  steam 
Willie  lying  over  in  the  yards.  A  power  house,  located 
just  west  of  Monmouth  street  yard,  equipped  with  three 
MM)  hp.  water  tube  boilers,  supplies  Monmouth  street  and 
Jersey  avenue  yards.  Another  power  house,  located  near 
the  station,  furmshes  steam  for  Kelso  street  yard,  the  W'ells- 
1  argo  dock  and  the  station.  Daily  inspection  of  cars  while 
under  steam  permits  of  keeping  train  line  valves,  steam  hose 
and  supply  valves  in  good  serviceable  condition. 

.\  large  number  of  cars  are  lighted  by  Pintsch  gas.  All 
storage  yards  and  the  tram  shed  are  provided  witii  gas 
lines  and  connections,  making  it  possiljle  to  supply  gas  to 
cars  with  but  little  trouble  on  account  of  switching.  Gas 
checkers  take  readings  of  the  gas  gages  on  all  cars  and,  in 
the  case  of  local  cars,  if  the  pressure  lias  drojjped  to  a  s|>eci- 
tied  minimum,  the  reservoirs  are  charged  to  a  certain  maxi- 
mum pressure.  Through  line  cars  are  supi)lied  with  gas 
to  the  full  line  pressure  every  trij),  regardless  of  the  initial 
ildge  pressure.  Regularly  assigned  men  inspect  and  repair 
the  gas  lamps. 

About  225  electrically  lighted  cars,  in  both  through  and 
local  service,  are  operated.  A  portion  of  these  cars  in  both 
classes  of  service  are  equipj)ed  with  a.xle  generators  and  the 
others  with  straight  storage  Ijatteries. 

Two  inspectors  go  over  the  electric  lighted  cars  on  ar- 
rival, excei)t  in  the  case  of  axle  light  local  cars  which  are 
inspected  once  daily  regardless  of  the  number  of  trips  made. 
1  he  first  inspector  reports  all  defects  and  replaces  burned 
out  or  missing  lamps  and  fuses.  The  second  inspector  reads 
the  voltage  on  all  cars,  marking  for  charging  those  cars 
wliose  batteries  are  found  with  voltage  at  or  below  the  sj)eci- 
fied  minimum.  All  dining  and  mail  cars  are  carefully  in- 
-pected  and  repaired  after  arrival  by  electricians  assigned 
to  this  work. 

Storage  battery  cars  which  require  charging  are  handled 
either  at  Jersey  avenue  or  Monmouth  street  }ards,  where 
charging  plants  are  located.  Several  pairs  of  tracks  in  each 
\ard  have  third  rails  jilaced  between  them  for  carrying  the 
charging  current  to  the  cars,  connection  being  made  from 
the  third  rail  to  the  receptacle  on  the  car.  The  current  is 
returned  to  the  charging  plant  through  bonded  service  rails 
•ind  underground  cables.  Two  men  operate  each  plant  and 
charge  the  cars  in  the  respective  yards.  These  men  are 
requ  red  to  keep  all  cells  flushed  and  to  report  defects  in 
lotteries  or  connections.  Defective  cells  are  located  by  elec- 
trolyte and  voltmeter  test.  The  repairing  and  cleaning  of 
batteries  is  handled  by  a  gang  of  four  men,  stationed  at  Mon- 
mouth street  shop. 


When  the  batteries  of  axle  light  cars  require  charging,  the 
cars  are  taken  to  the  western  end  of  Jersey  avenue  yard, 
where  a  small  charging  machine  and  the  electricians"  shop 
are  located.  The  periodic  washing  of  batteries  is  looked 
after  at  this  point. 

CLEANING 

About  140  car  cleaners  are  required  to  take  care  of  the 
cleaning  of  the  equipment.  Nearly  all  of  this  work,  e.xcept 
the  cleaning  of  relay  trains,  is  done  on  a  piece-work  basis, 
insuring  close  adherence  to  time  schedules,  which  is  most 
necessary  at  a  terminal  when  i^o  many  trains  are  handled. 
The  sanitary  condition  of  the  cars  is  also  a  matter  of  prime 
importance. 

All  layover  local  coaches  are  swept  and  dusted;  have  their 
floors  mopped  with  water  containing  disinfectant;  toilet  liop- 
pers  disinfected;  lamps,  globes  and  windows  cleaned,  and 
vestibules  and  hand  rails  cleaned,  daily.  Relay  cars  are 
swept,  mopped  and  dusted  after  every  trip,  and  held  over  at 
least  once  in  ten  days  for  a  thorough  cleaning  of  both  in- 
teriors and  exteriors.  Exterior  scrubbing  of  car  bodies  is 
given  at  regular  intervals  and  dry  wiping  is  done  between 
scrubbings.  Renovating  interior  woodwork,  renovating 
plush  seats,  cleaning  headlining,  scrubbing  toilets,  scalding 
water  coolers,  and  the  vacuum  cleaning  of  seats  are  ©itera- 
tions which  are  performed  periodically. 

Through  line  coaches,  Pullman,  dining,  parlor  and  mail 
cars  are  thoroughly  cleaned  lx)th  inside  and  outside  after 
ever}-  trip.  Certain  of  the  alx^ve-mentioned  periodic  opera- 
tions are  not  done  so  frequentlv. 

The  successful  maintenance  and  operation  of  the  equip- 
ment required  to  handle  the  large  passenger  business  of  the 
Erie  Railroad  in  and  out  of  its  Jersey  City  terminal  are  the 
result  of  close  co-operation  and  complete  harmonv,  not  only 
l>etween  the  division  operating  officers  and  the  local  head  of 
the  car  department,  but  also  Ijetween  the  members  of  the  car 
department  stafi^.  Close  attention  to  the  mechanical  condi- 
tion of  the  equipment  and  systematic  care  of  everv  detail, 
l)ring  about  a  reasonably  .«;atisfactory  solution  of  a  neces- 
sarily :omi)lex  problem. 


THE  SANITATION  OF  RAILWAY  CARS* 

BY  THOMAS  R.  CROWDER 
Director  of  Sanitation  and  Surgery.    The  Pullman  Compan> 

One  of  the  things  through  which  di.«;ease  is  most  readily 
transmitted  by  the  indirect  route  is  the  common  drinking  cup. 
Infected  lips  leave  bacteria  on  the  rim,  and  well  lips  pick 
them  up.  Ten  >ears  ago  the  common  cup  was  universal  on 
railway  trains;  now  it  is  a  thing  of  the  past.  Thanks  to 
tlu  initial  temerity  of  Kansas  in  1907,  a  reform  was  started 
which  has  now  become  complete.  The  common  towel  was 
another  very  great  evil.  It  has  gone  the  way  of  the  cup. 
The  comb  and  brush,  while  less  imjwrtant,  should  be  induced 
to  make  a  similar  exit. 

Ample  provision  should  Ije  made  in  all  railway  cars  for 
travelers  to  wash  their  hands  and  faces.  Lavatories  should 
be  conveniently  located.  supj)lied  with  an  abundance  of  wa- 
ter, well  drained  and  trajjped.  and  should  have  smooth  sur- 
faces for  easy  cleaning.  Towels  should  \>e  constantlv  at 
hand  and  in  sufficient  (luantity  for  individual  use.  There 
should  be  a  ])lace  for  brushing  the  teeth — a  dental  lavatory 
— in  all  cars  which  make  long  journeys.  Using  a  wash  basin 
for  this  purj^ose  is  to  make  a  cuspidor  of  it. 

Toilets  should  be  always  available,  well  flushed,  perfectly 
emptying,  and  capable  of  eas\  cleaning.  The  old  ty[>e  of 
open  hopper,  with  its  up-draught  of  wind  and  dust  and  its 
nearly  constant  fouling,  is  disagreeable,  and  its  use  is 
avoided  to  the  detriment  of  the  health  of  passengers.  Cus- 
pidors should  be  provided  that  spitting  may  not  l^ecome  an 

'From  a  paper  read  before  the  New  York  Railroad  Club,  April  21,   1916. 
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insanitary  nuisance.  The  disinfection  of  toilets  and  cus- 
pidors is  largely  esthetic,  though  it  is  often  insisted  upon 
hy  laws  and  regulations.  What  goes  into  them  is  well  dis- 
posed of;  it  is  not  touched,  cannot  fly  into  the  air,  and  does 
no  harm  unless  it  becomes  a  nuisance  to  sight  or  smell, 
when  immediate  remedies  are  demanded.  The  fallacious 
drip-machine — the  so-called  continuous  disinfector — made  so 
popular  by  the  inspired  commercial  tongues  of  pseudo- 
scientists,  should  be  mentioned  only  to  be  condemned.  It 
does  not  disinfect;  it  only  distils  an  odor,  sometimes  worse 
than  the  one  it  tries  to  hide,  and  diverts  attention  from  con- 
ditions that  need  mending. 

Day  coaches  should  have  cans  for  garbage  and  refuse. 
Not  that  garbage  and  refuse  carr\'  infectious  diseases — that 
is  one  of  the  fallacies  of  popular  thought — but  particles  of 
fooil  and  other  rubbish  ma}'  be  picked  up  from  a  dirty  floor 
by  children,  or  from  a  cuspidor  on  which  it  lodges. 

An  ample  supply  of  pure  and  wholesome  drinking  water 
should  be  supplied  and  stored  in  such  a  way  that  it  cannot 
readily  be  contaminated  by  passengers.  Ice  that  goes  into 
the  water  should  be  also  pure  and  clean  and  should  not  be 
handled  with  bare  hands.  Better  yet,  ice  should  not  go  into 
the  water  at  all,  but  into  a  separate  comjiartment  of  the 
cooler.  Such  an  arrangement  is  now  required  by  some  of 
the  states  and  is  being  carried  out  by  numerous  corporation-^ 
where  there  is  no  regulation.  It  is  standard  on  many  rail- 
roads and  in  the  Pullman  service. 

In  addition  to  providing  for  the  sanitar\-  arrangements 
outlined  above,  the  roads  have  another  duty:  to  instruct  their 
employees  in  the  principles  that  govern  the  protection  of 
public  health,  to  make  rules  for  their  sanitary  guidance,  and 
to  see  that  these  are  obeyed. 

It  is  of  course  desirable  that  the  railroads  should  take  pre- 
cautions to  keep  infection  down  to  a  minimum.  This  may 
be  done  in  two  ways:  by  mechanical  cleaning  which  removes 
the  l)acteria,  and  by  fumigation  which  kills  them.  Of  the 
two  methods,  the  former  is  much  the  more  important. 
Mechanical  cleaning  will  not  remove  all  the  l)acteria — for  it 
cannot  remove  the  last  particle  of  dust  and  dirt  in  which  the 
bacteria  are  contained — but  if  it  is  well  done  not  enough  will 
remain  to  hold  out  any  danger  fo  passengers. 

The  method  used  in  the  cleaning  of  cars  is  of  less  im- 
portance than  the  result  ol)tained,  which  must  be  rea.sonable 
cleanliness  in  all  instances.  For  Ijare  floors,  toilets,  wood- 
work and  utensils,  soap,  water,  and  elbow-work  are  the  im- 
portant ingredients  which  must  enter  into  the  process.  For 
dislodging  dust  from  corners  and  angles  an  air  blast  is  both 
rapid  and  efficient.  For  removing  it  from  carpets  and  fabrics 
the  vacuum  process  is  best;  it  not  only  removes  the  dust  but 
collects  it  for  final  and  cjuick  disposal  instead  of  scattering 
it  about.  But  vacuum  cleaning  without  sufficient  power  is 
a  makeshift.  Some  two  years  ago,  as  a  member  of  a  com- 
mittee to  investigate  car  cleaning,  I  went  through  this  sub- 
ject in  an  experimental  way.  In  the  beginning  there  was  no 
vacuum  machine  on  the  market  which  was  well  adapted  to 
the  work  in  car  cleaning  yards,  but  one  was  soon  developed 
which  did  better  cleaning  than  the  compressed  air  process 
and  did  it  cheaper,  as  has  been  amply  verified  by  two  years 
of  practical  application  in  Pullman  service. 

Fumigation  is  a  procedure  which  has  been  much  over- 
worked in  the  past.  Ten  years  ago  there  was  an  epidemic 
of  state  Board  of  Health  regulations  requiring  it  at  frequent 
periodic  intervals.  If  properly  carried  out,  there  is  no  doubt 
that  fumigation  will  kill  the  vast  majority  of  the  bacteria  in 
a  car;  but  it  is  not  a  proper  substitute  for  thorough  mechan- 
ical cleaning,  after  which  not  enough  bacteria  will  remain 
to  be  of  any  real  hygienic  significance.  In  recognition  of 
this  fact  the  movement  for  periodic  fumigation  is  now  dying 
out:  the  tendencx  is  rather  to  require  it  only  after  serious 
infectious  diseases  are  known  to  have  been  carried,  as  is 
done  by  the  new  Inter.state  (Quarantine  Code.     No  objection 


should  be  made  to  that  demand,  even  though  the  good  it  does 
is  questionable  and  problematic. 

\'entilation  is  a  vital  sanitary  problem.  Good  air  is  of 
prime  importance  to  good  health.  Ten  or  twelve  years  as^o, 
attempts  to  supply  good  air  to  railway  cars  were  generally 
failures.  The  problem  seemed  complicated  and  alm(,it 
hopeless.  It  still  has  its  difficult  points,  but  thanks  to  tlie 
enlightening  research  of  the  last  ten  years  it  is  now  mu'  h 
simplified.  We  have  learned  what  good  air  is:  it  is  air  th.it 
bears  a  proper  thermic  relation  to  the  body.  It  must  be  able 
to  absorb  the  body  heat  as  rapidly  as  formed,  without  beirg 
cold  enough  to  produce  chilling.  It  must  be  warm,  but  not 
too  warm;  it  must  have  motion,  but  not  enough  to  cause  dis- 
comfort; it  must  be  changed  constantly  to  prevent  stagnation 
and  overheating.  The  chemical  changes  brought  aljout  l^y 
respiration  are  ordinarily  negligible. 

Due  to  the  high  wind  pressure  to  which  running  trains  are 
constantly  subjected,  a  surprising  amount  of  air  enters  them 
even  when  no  special  provision  is  made  for  it.  I  believe  the 
quantity  can  always  be  kept  adequate  by  the  application  of 
a  simple  exhaust  system,  as  is  now  done  on  many  lines.  .-\ 
more  difficult  problem  than  maintaining  the  air  supply  is 
the  proper  control  of  heat.  If  the  temperature  is  carefully 
regulated  to  between  65  and  70  deg.  F.,  complaint  of  poor 
ventilation  will  rarely  arise,  even  with  impure  air  and  a 
very  small  supply.  Above  70,  trouble  comes  quickly;  we 
think  there  is  not  enough  air  to  keep  our  lungs  flushed  out. 
That  is  not  the  trouble  at  all,  for  let  the  air  supply  remain 
the  same  and  the  temperature  drop  to  the  lower  sixties  anil 
we  think  there  is  too  much.  The  income  and  the  outgo  create 
air  motion  within.  When  the  temperature  is  high  we  need 
more  motion,  hence  a  larger  air  supply,  to  keep  the  hcxh 
cool;  when  it  is  low  we  need  less  motion,  or  a  lower  air  sup- 
pl}',  to  keep  the  body  warm.  But  the  lungs  and  the  function 
of  respiration  have  nothing  to  do  with  this;  it  is  entirely  a 
surface  function;  and  that  is  what  ventilation  is  for — to  act 
on  the  surface  of  the  body  and  carry  away  its  heat. 

With  a  simple  exhaust  system  of  ventilation,  specific  air 
inlets  are  not  necessary  unless  cars  are  greatly  crowded. 
Natural  crevices,  to  which  may  be  added  open  sashes  in  the 
end  doors,  will  be  sufficient.  For  supplying  artificial  heat, 
direct  radiation  is  better  than  indirect.  Little  cold  .streams 
of  incoming  air,  mixing  with  the  warmer  and  stiller  bod> 
of  air  within,  contril^ute  to  the  stimulating  variations  of  _sur- 
face  environment  which  are  necessary  to  comfori  andh.ealth 
Only  when  large  quantities  of  cold  air  are  admitted  at  one 
place  is  heating  of  the  incoming  stream  desirable,  and  thjs 
is  not  a  good  plan  for  ventilating  railway  cars.  When  no 
artificial  heat  is  needed,  as  in  the  warm  summer  months, 
nothing  can  lake  the  place  of  open  windows;  for  large 
streams  of  rapidly  moving  air  are  necessary  to  maintaiii  the 
thermic  balance  of  the  body, 

A  certain  amount  of  dust,  smoke  and  engine  gases  in- 
evitably enters  cars.  They  are,  of  course,  liable  to  great  va- 
riation. Smoke  and  gases  are  never  troublesome  except  in 
passing  tunnels,  when  they  produce  no  more  than  temporar\ 
discomfort.  I  have  examined  many  .specimens  of  tunnel  air 
and  have  found  the  gases  of  combustion  always  far  below 
the  point  of  danger.  Ordinarily  only  the  heavier  particles 
of  smoke — the  small  cinders — enter  the  car,  the  lighter  solid 
particles  and  gases  floating  up  and  away  with  the  wind. 

Ordinar)'  dust  is  of  more  importance  because  it  is  more 
prevalent  and  because  it  is  possibly  infectious.  If  not  in- 
fectious it  is  at  least  irritating  and  uncomfortable,  and  pro- 
longed breathing  of  a  heavily  dust-laden  air  predisposes  to 
infections  of  the  respiratory  tract.  Its  sources  from  within 
the  car  should  be  limited  by  good  cleaning,  which  is  now 
generally  satisfactor}-.  When  this  is  well  done,  carpets  and 
plush  are  better  than  bare  floors  and  smooth  upholstery  be- 
cause they  hold  the  dust  that  settles  on  them  and  prevent  its 
redistribution  to  the  air  of  the  car. 
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Northern  Pacific  Refrigerator  Ls press  Cur 

THE  Northern  Pacific  is  called  upon  to  transport  large 
quantities  of  berries,  cherries  and  other  fruit  from  the 
states  of  Washington,  Idaho  and  Oregon,  to  many 
distant  inland  cities,  the  cherries  being  shipped  as  far  East 
a?  Xew  York,  Boston  and  Philadelphia.  A  considerable 
amount  of  fresh  fish  obtained  from  the  fisheries  in  the  North- 
ern Pacific  and  Alaskan  waters  is  also  transported  to  inland 


head  end  of  the  train,  which  made  it  advisable  that  the 
strength  of  the  underframe  be  equivalent  to  the  United  States 
railway  mail  ser\nce  requirements  for  steel  postal  cars.  It 
was  also  necessar}'  to  apply  a  spring  buffing  arrangement, 
which,  when  the  cars  are  used  in  freight  ser\'ice,  can  be 
easily  and  quickly  taken  out  of  service.  These  cars  have  a 
light  weight  of  7-1,700  lb.  and  have  a  capacity  of  70,000  lb., 


Cross   Sections  of  the    Northern  Pacific    Express    Refrigerator   Car 

and  Eastern  points.     In  order  to  insure  prompt     and  expe-  including  10,000  lb.  of  ice.     The  following  are  their  prin- 

ditious  delivery  at  such  distant  points  special  passenger  re-  cipal  dimensions: 

frigerator  cars  are  required.     Forty  of  these  cars,  which  have  Length  over  sub-end  siiis... "...... 42  ft. 

given  very  satisfactory  service  as  refrigerators  and  as  cars  were  Length  inside 4i  ft.  2%  in. 

built  for  this  road  by  the  Pressed  Steel  Car  Company  from  Width  in"fde*^'. ..^*!*.T"..'".."*^^........' .'..'."'!.'"" ^Vft^io  In 

the  designs  and  specifications  of  the  railway  company.     The  Distance  between  floor  and  ceiling 6  ft.  ii  in. 

cars  were  designed  to  be  used  in  both  passenger  and  freight  ^"f^J  rart"t;p*;f';unning"b;a;d::.':.:;:.'.';:.iift:'2^^  in! 

service  and  have  some  interesting  features  of  construction.  Width  over  sheathing 9  ft.  91^  in. 

When  used   in  passenger  service  they  are  placed  at  the  The  cars  are  designed  to  pass  safely  over  curves  of  150 
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in«;uiilary  nui-;m<v.  Ilic  (li-iiit\(  tidii  nl"  tniKt^  aiui  i  u- 
l»i(i(»r>^  i-i  larnvly  estliflic.  tlioimli  it  i*  ut'tcii  insisted  upon 
l»y  laws  and  nmilations.  What  l;»k--  into  tluni  is  uvll  (li> 
po~ed  ol;  it  is  not  touched,  raiuiol  tly  into  thr  air.  and  dor> 
lui  liiirni  unl«*-^-i  it  lRVonu>  a  nui^aiut'  to  sitjht  or  -"nii'll. 
when  imincdialt'  rcmcdic-  are  ikinandt<l.  The  fallacious 
dripinat  hint-  -the  so-called  lontinuou-  .lisinl'ei  tor  made  -o 
popular  l>y  the  inspired  coinnun  ial  tonLTUts  of  p-eudo- 
.-cieiui>t>,  -ihoidd  l>e  TnentioUi'd  oid\  to  he  condemned.  It 
(bn'^  not  di.-infect :  it  only  di-^tiN  an  odor,  -omitinii-  wurse 
tli.m  the  one  it  tries  to  liidr.  ami  divi-rl-  .itttiilion  from  ton- 
(litionr  that  iiei'd  nii'ndiim. 

I)a\  toathc-  -Imulil  have  t.iii~  for  i;arliaiZ«-  and  r<.fuse. 
Not  ihat  iiarlMiic  iinil  refuse  i.irr\  infectious  disease: — that 
is  j>n.e  of  the  falhuii^  «if  p<»pular  thought — liiit  partiiles  of 
ftMtd  and  other  rul>lii>h  may  !>«■  pi<  ki-d  up  from  .i  dirty  tloor 
l>\  (hiidrcn.  o"-  from  a  cu-|>idor  on  \\lii«li  it  lodirr-. 

An  .imple  sup|)ly  of  pure  and  uholiMinii-  drinkini;  w.iter 
"hould  In?  ,SUp|>lied  and  -tored  in  such  a  \va\  that  it  ( ann<»t 
ri-adily  l>e  ((tntaminatfd  !a  passenuers.  Ice  that  L^oe-;  into 
th«'  water  ^houM  l>e  al-o  puri'  and  <  lean  and  -hould  not  he 
handled  with  hure  haiKh.  lietter  yet,  ire  should  not  uo  into 
thtr  water  at  all.but  into  a  M'jKirate  conipartnteiit  of  tlu- 
fiolcr.  Such  .m  arranuinuin  i~  now  required  i»\  *ome  ol 
the  >tatc>  and  i*-  l»einu  (arrinl  out  l>y  nuin»roii~  ( urporation- 
wlure  tlu-re  is  no  nyuhition.  It  is  -standard  on  many  rail- 
roads and  in  tlu-  I'ulhnaii   M-rvid-.  ... 

In  addition  to  providini;  for  thi  sanitar}  arranL;«'meni- 
outlined  aUove.  tin-  road-  have  another  iluty:  to  in->tru*t  tluir 
emplovfo  in  thr  prin<  ipK>  that  ijovrrn  the  proteition  o! 
pulilic  health,  to  make  ruliv-  for  tluir  -anitary  ^uidaiue.  and 
to  Mc  that  thes«'  are  oheyed. 

It  !«■  of  (durx-  doiralde  that  the  railroad^  ^iiouid  lake  pn- 
c;tution~  t(t  kf(  p  infiction  tiown  to  a  minimum.  This  m.i\ 
he  clon*'  m  two  wa\<:  l)y  nicchaniial  (leaninii  which  reniove- 
the  l»a(t»ri.i.  .in«l  hy  fuiniyation  whi(h  kill-  them.  Of  tlu' 
two  m«'thod>.  the  ff>niier  i-  nnn  h  tlie  more  important. 
.Miihannal  <  Uaninn  will  not  n  niovi-  all  tin-  hatteria  t"or  ii 
cannot  remove  the  la.st  |)article  of  du-t  and  dirt  in  which  tlu 
hacteria  are  (ontained  — l»ut  if  it  i-  will  doiu-  iu)t  inouyh  will 
remain  to  hold  out  anv  danger  to  jia^eninr-. 

Tlu-  nuthiMi  u>ed  in  the  tleanintz  of  car-  i-  of  K—  im 
jxtrtante  than  the  re-ull  ol.tainrd.  width  inu-t  In-  na-onal.lr 
<leaidiiu>s  in  all  in-taiut-.  lor  hare  lloor-.  toiht-.  wood 
work  Old  ultii-ij-.  -oap,  w.ilvr.  aiul  ell»o\\  work  are  thf  im 
jiort.ml  imiredient-  which  mu-l  miir  into  the  pro*  i--.  lor 
tii-iodu'iim  <lu-t  fmm  <()rner-  .md  atmle-  an  air  Mast  i-  l»otli 
rapifl  .md  cflu  icnt.  l-"or  ninovinL:  it  from  »  arpet-  and  fal>ri«s 
the  vatuutn  ]»ro«e>s  is  JK'.-t:  it  not  only  n-movi-  tlu-  dust  l»ul 
ollnt-  it  for  fmal  and  <|ui«k  (li-|io-al  in-tiad  of  -tattirim^ 
it  ahout.  liut  vacuum  (lianim:  without  -uftu  iriit  power  i- 
a  makt-iiil't.  Some  two  years  ai^o.  a-  .i  nuinlier  of  a  lom- 
imtiir  to  iiivi>tit;ate  car  deaiuiiL:.  I  wi-nt  throuLih  thi-  -ul»- 
jr.  t  in  an  i  xprrimental  way.-  In  the  hi-udmiinu  there  wa-  no 
vat  uum  mat  hine  on  the  market  width  wa>  well  atlapted  tt: 
the  Work  in  tar  cleaidni;  >ards,  hut  oni  wa-  >oon  developed 
whith  did  l»eHt;r  <leanini.'  tliaii  the  conipres.si-d  air  [)r()cess 
antl  dill  it  chea|)cr.  a-  iia-  l>e»n  amply  verihed  hy  tW(j  years 
t)f  |)ratti<al  ajipliiation   in    Pullman   -irvit c 

Tumiiiation  i-  a  [)nK:echire  width  ha-  htt-n  much  over- 
worked in  the  past.  'J'en  year-  au'o  llure  was  an  epidemi* 
of  -tate  litjani  of  Ihalth  regulation-  ri<|uirinu'  it  at  fret|uent 
periodic  intervals.  If  pn)perly  carrie<l  out.  there  i-  in*  tlt)ul)t 
that  fumiuMtion  will  kill  the  vast  majority  of  the  hatteria  in 
a  car:  hut  it  i>  not  a  prt)per  -ul«stitutf  for  ihoniutih  mechan- 
ical cleanin.il,  after  which  not  enough  hacteria  will  remain 
to  he  of  an\  real  hyi,dtnic  ^i^niht  ante.  In  recognition  of 
this  fait  the  mtAiintiU  ft)r  periodic  fumigation  is  now  dyins^ 
out:  tlu-  tituhiuy  i-  rather  to  n«|uirf  it  oid\  after  serious 
inlet  tiou-  di-ta.-t-  art-  known  to  have  heen  tarried,  as  is 
done  l)V  the  n<  w    inter-tati-  <^)uarantine  Codf.      N'o  ohjection 


-houlil  111.-  made  to  that  demand,  even  thoui^h  the  good  it  di   - 
i-  <)uestional)le  and  prohlematic.  -■•.:•  ;  • 

\entilation   is  a  vital  sanitary  |>r()hlem.      GocmI  air  is    .{ 
prinu-  importance  to  ii;iK)d  health.      Ten  or  twelve  years  ai  ), 
attempt-  to  su[)ply  gotul  air  to  railway  cars  were  yenerai  . 
faifure-.       Ihe    prohlem    set-nietl    conijilicated     ami     alnv    t 
hopile--.      It  >till  has  its  liilYitult  points,  hut  thanks  to  t  .- 
enliudm-nini,'  research  of  the  last  ten  years  it   is  now  mu 
-implihed.     We  havt-  learneil  what  good  air  i-:   it  is  air  tl 
l.tar-«  a  propt-r  thermic  relation  to  the  liody.     It  must  he  al  ',* 
to  ,il)<orl)  tlu   hotly  heat  as  ra[)itlly  as  formed,  without  heii  .; 
cold  emamh  to  produce  chilling.      It  must  1r-  warm,  hut  n  t 
too  warm;  it  mu-t  h.ivt.-  nuttion.  hut  not  eiiouiih  to  cause  <li 
lomfort:  it  nui:-t  \>v  chained  constaiuly  t(»  privent  stagnatii  ;i 
and  overlu-atiuL'.       The  chemical  changes  hrought  .ihout   ■ 
respiration  an    ordinarily  negligihle. 

I  nu'  to  the  hitrh  wind  pr(.'S-ure  to  which  runiiinu  train-  a    • 
titii-tantl\    -uhjetted.  a  -urpri<ing  amount  of  air  enters  tlu.;i 
e\tn  wlun  no  -pecial  |)rovisi()n  is  made  for  it.     I  helieve  tl  • 
i|uaiuily  tan  .dwa}s  he  kept  atlti|uate  hy  the  ai)|)lication 
a  -imple  e\Jiaii-t  -y>l»in.  a>  is  now  done  on  man\   liiu-.-. 
nii.rt-  diintuh    problem  than  inainiaininu  the  air  >ii|)i)ly   - 
tile  propvT  lontrol  of   iuat.      If  the  ti-mperature  is  carcfuli 
re^uialed  to  i»ttwtcn  (».>   and    70  di-g.    I'..  tDmplaint  of  ]nii  r 
viiitil  itit.n    will    rart-ly   ari-e,  even   witii    impure  air  and    i 
very   -mall    suppl>.      .\lw)Vi*   70,   trouhU-  tomes  i|uickly;    v 
think  there  i-  not  enough  air  to  keej)  our  lungs  tlusheil  mi- 
rii.u  i-  not  the  trouhle  at  all,  for  let  the  air  >upi)ly  remai 
tlu'  >ame  ami  th  •  temperature  ilrop  to  the  lower  si.xties  an 
we  think  there  i-  tin;  mut  h.     Tlu-  iiuome  and  tin-  outgo  t  real 
.lir  motion  within.       When  the  ttinperature  is  high   wf  lu  ■ 
mtjre   motion,    heme  a    larger  air   supj>l\.   to   kee|>   the   hod 
(i)ol:  wlun  it  i-  low  we  need  les-  motion,  or  a  lowt-r  air  -u| 
ply.  to  ktvp  the  hody  warm,     liut  tiie  lung>  and  tiie  fuiuti<i; 
of  re-piration  havf  iu)thing  to  i|t»  with  thi-;   it  i-  entireh 
-urfate  funttitin;  aiul  that   i-  what  ventilation  i-  for-  to  act 
on  the  -urt'aci-  of  the  hoth   ami  tarry  awa\   it-  heat. 

\\  ith   a    -imple  e.\hau.-t    -y-teni  of  ventilation,   -petil'u    ai 
inlit-    are    not    necessarx    indess  cars  are  greatly   trowded 
.Natural  t  rev  ices.  Ut  wlutii  may  l)e  adtU-d  open  sa>lus  in  th 
fiiti  ilottr-,  will  he  -ulTit  ient.      For  suppl\  ing  artituial  lua' 
ilirect   ratliation   i-   hetur  than   intlirect.      Little  tultl   -treani- 
of   intDming  air.  mi.\in!Z  witi)   the  warmer  and  stiller  ho<i 
of  air  within,  rontril.utf  to  tlu-  -timulating  variations  of  sul- 
fate environment  wiutii  are  neti--ary  to  comfort  and  health 
( )id\    wlun  large  ijuaiuitie-  of  cold  air  arc  iLdmitti'tl  at  oii' 
plati'  i-  hf.iting  of  tlu-  incomin*:  -tream  fiesiral»le,  and.  th- 
i-   nol    A   gootl   j)lan    lor  vtiuilating   railway   tar-.      Wlu-n   H' 
artifuial    lu  at    i-   net-ded,   as    in   tiie   warm   summer   mttnth- 
nothing    tan    lakf    ilu-    platt.-    of    opi-n    windows;     for    lar:: 
stream-  of  ra|iiilly  moving  air  art.'  iitt  es.siry  to  maintain  lii 
thermit   hal.iiut  of  the  hody.  ■  ■■  ^  ■..-.  \  V  .■.-•;•  ■-'.•;.- 

.\   ttrtain   amtamt   of  du-t.   >moke   and   engiiu'   gases  iU 
evitahh'  tiUtrs  cars.     'I'luy  art-,  of  ctnirse.  liahle  to  great  va- 
riation,     .'smoke   aiul   ga-t-   are   lu  \t-r  trouhli-ome   except    n 
pa-sing  tunnels,  when  tlie\   jiroiluie  no  more  liiaii  tem|>orai 
di-conU"ort.      1   havt.-  examined  many  -pet  imens  of  tunnel  a 
alui    liavi-   fouiitl   the  ga-f-  of  tDmhu-tion   always    far  hehi" 
tlu;  |toint  of  danger.     t>rdinarily  only  tlu-  lieavier  partit  1« 
of  -moke    -the  -mall  <  inder>     vtJter  the  car,  tlie  lighter  -oli> 
particle.-  and  ga-es  lltjating  up  ajul  away  with  the  wind.     .  .- 

<  )rdinary  tlust   i-  of  mon-  importantf  heiau-e  it   i-  mor' 
|ircv.ilem   and   hecau^e  it    i-   pt;-sihly    inl"ettiou>.      If   not    in 
fectious  it  is  at  least   irritating  and  uncomfortahle.  and  pr' 
longed  hreathing  of  a  heavily  dust-laden  air  predispose.*  t«» 
infection-  of  the  re-piratory  tract.      It>  -ounes   from   withir 
tile  car  slu)uld   he   limiteil   hy   gootl   cleaning,   width    is  nox< 
generally  sati.-fat  tor\ .     When  thi-  i-  well  done,  tarpets  arHi 
plush  are  hetter  than  hare  doors  antl  smt)oth  uj»holstery  l>e- 
lause  the\   iiold  the  du-t  that  settle-  on  them  and  [>revi-nt  it^ 
ri-tli-trihution  to  thf  air  of  the  tar.  .' 
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.\^rtln->H   J'a<  j/it    Ki-j'i  1^1-:  aiui;  J..i  Iivjf^.-Co'i 


'X^lll'.  Nortlkin  Pacific:  is  ralK'd  upon  to  lran>j 
I         <|u;mtities  of  l)crries,  cherries  and  other  fruit 
>tute>  of   Washington,    Idaho  and   Oregon, 


III'.  Northirn  Pacific:  is  calli'd  upon  to  lran>port  larue 

it  from  the 
to  man\' 

'i'tant  iidand  (ities.  the  <  herries  heiny  shij)ped  as  far  I'.ast 

New    Vork.    lict-ton    and    Pliihidelphia.      A    consideraMe 

;muunt  of  fresh  lish  obtained  from  the  fisheries  in  the  N'ortii- 

■■■]]  Pacifu   and  Alaskan  waters  i>  aNo  transjiorted  to  iidand 


head  end  (if  the  train,  whidi  made  it  advisable  that  the 
strength  of  the  underfnmu-  l>e  njuivalent  to  the  United  States 
railway  mail  service  reciuinnient"  for  steel  postal  \ars.  It 
was  also  ntres>ary  to  apply  a  >i>rinir  huftini;  arranirement. 
which,  when  the  cars  are  used  in  freight  >er\ice.  <  an  l>e 
easily  and  (juickly  tak^ii  out  of  >ervice.  These  car-  have  a 
liillit  weight  of  7-1. "(Ml  II..  and  have  a  caj)a<it\   of  7<l.0(X)  Ih., 


S/":^\ 


Cross    Sections    of    the    Northern    Pacific    Express    Refrigerator    Car 


ind  I'.asiern  point-.  In  order  to  in-ure  promj)!  and  expe- 
ditious delivery  at  such  distant  points  >pecial  passenger  re- 
frigerator cars  are  recjuired.  Forty  of  tlie>e  « ars.  which  have 
,MVen  very  satisfactory  service  as  refrigerators  and  as  ears  were 

'Uilt  for  thi>  road  l>y  the  Pres-^^ed  Steel  ("ar  Company  from 

die  designs  and  specitications  of  the  railway  coni|)any.      The 

•ars  were  designed  to  l>e  used  in  l>oth  passenger  and  freiirht 

-ervice  and   have  some  intere->ting   features  of  lonstruction. 

When   u-«*<l    in   j)assengcr  ser\'ice  they  arc  placed   at  the 


. 


in^  iudiim   in.ood  11=.  of  iee.       The  t'«)llo\ving  are  their  prin- 
cipal dimensions:   •    ■. 


l.ciiKtlt   over   -iili-en<I   »iir«.  ................ , 

Length  inside ^  ...........'...  .:'. 

Length  insi'le,  Ijetwi-en  ice  h<>\o  ........... .. 

Width  inside •.  .  .• i...... 

nist.mce  hetw'cn  floor  and  c-.-ilirtu    .......... ;. . 

Itiilster  centers   .  ...  .  ^ .  .  .  .  . .-. . .  .  .,.  ... 

Tup   of  r.iil  t(;  top  i>f   iimi.itii;   I>"aril.  ...  .  .  i . .  .-, 

Width  over  slicnfliini; ,  :.\  . ...  . . 


.  ..v. ....... 4J  ft. 

.>;.41    ft;  .2's    in, 

...M  ft.  J  i  in. 
..:..?  iu'ui  in. 
.....$  &.  n  in; 

...:...    i2   ft. 

J2  tfJil   in. 

.   '*  ft.  O'i  in. 


Hie  cars  are  designed  lo  pass  safely  over  .  uf-ve-  of  l.>0 
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ft.  radius,  and  are  built  to  conform  to  the  New  York  City 
el  trie  zone  clearances  and  the  American  Railway  Associa- 
tiiin's  clearance  for  third  rails.  They  are  designed  to  carry 
a  live  load  of  70,000  lb.  plus  10  per  cent  overload  in  addi- 


Four- Wheel   Truck   for  the   Northern    Pacific    Express   Cars 

tion  to  the  dead  weight  plus  the  usual  50  per  cent  allowance 
for  shocks  and  oscillations.  The  steel  underframe  is  similar 
to  that  used  on  the  60-ft.  steel  postal  cars  in  use  on  that  road 


by  7/16-in.  angles  at  the  lx)ttom  (inside  and  outside), 
3j/S-in.  by  sy^.-in.  by  7/16-in.  angles  at  the  top  on  the  out- 
side, one  26-in.  by  .^/^-in.  cover  plate  extending  from  end 
sill  to  end  sill,  and  one  26-in.  by  7/16-in.  cover  plate  extend- 
ing from  bolster  to  bolster.  The  center  sills  are  15^^  in. 
deep  at  the  Ijolsters.  The  side  sills  are  comjx)sed  of  one 
5-in.,  11  6-lb.  Z-bar  and  one  5-in.  by  4-in.  by  ^-in.  angle. 
The  bolsters  and  crossbearers  are  of  the  l^uilt-up  type  con- 
sistmg  of  web  plates  reinforced  b}-  angles  at  the  top  and 
bottom  and  l)y  cover  plates.  The  platfomi  end  sills  are 
composed  of  channel  sections  with  cover  plates  at  the  top 
and  bottom.  The  car  body  is  of  wooden  construction  con- 
sisting of  5-in.  by  6-in.  oak  door  posts,  5-in.  by  5)4-ii^- 
oak  comer  posts,  2-in.  by  5-in.  tir  side  posts,  2-in.  by  5-in. 
oak  end  posts,  and  2-in.  by  5-in.  fir  side  and  end  braces. 
There  are  two  2-in.  by  o-in.  I)elt  rails,  and  eighteen  1^-in. 
by  10}^ -in.  carlines. 

The  arrangement  of  the  buffing  device  is  shown  in  the 
accompanying  drawings.  The  l)uffing  springs  are  encased 
in  a  cast  steel  housing  which  is  held  in  either  the  "in"  or 
"out"  position  by  toggle  lx)lts  fitting  in  the  lugs  at  the  cor- 
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Application  of  the  Buffer  and  Draft  Gear 


and  is  designed  to  withstand  a  buffing  shock  of  400,000  lb.  ners  of  the  housing.     When  in  the  "out"  position  the  thrust 

applied  as  a  static  load.  on  the  buffer  is  transferred   to  the  draft  gear  housing  by 

The  center  sills  are  of  the  fishbelly  t>pe,  28  in.  deep  at  means  of  interlocking  lugs  cast  on  both  the  buffer  and  draft 

the  center.      They   are  composed  of   5/16   in.   vertical   web  gear  housings,  as  shown  directly  underneath  the  front  of  the 

plates  located   18  in.  back  to  back  with  S^/^-in.  by  3^-in.  buffer  housing.     When  in  the  "in"  position  the  buffer  hous- 
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ing  rests  on  a  bed  plate  and  is  well  inside  of  the  car  in  a 
recess  built  under  the  ice  grates,  as  shown  in  the  sectional 
elevation.  A  sliding  door  is  provided  on  the  end  of  the 
car  to  cover  the  recess  when  the  buffer  is  in  the  "in"  posi- 
tion. The  time  consumed  for  changing  the  buffer  from  one 
position  to  the  other,  either  for  freight  or  passenger  service, 
is  from  10  to  15  minutes. 

Sectional  air  space  insulation  for  the  walls,  floor  and  roof 
is  similar  to  that  of  the  freight  refrigerator  cars  built  for 
this  road  in  IQl.v  The  accompanying  table  .s;ives  a  detailed 
description  of  the  insulation  construction  (from  the  inside  of 
the  car  in  the  order  shown). 

IXSULATIOX 


are  used  wherever  practicable.  The  railway  company's 
standard  four  wheel  equalized  trucks  are  used,  having  a 
wheel  base  of  6  ft.  6  in.  and  5)^  in.  by  10-in.  M.  C.  B. 


Floor 
1^-in.  flooring 
90-lb.   Xeponset  paper 
UMb.   wool   felt 
H-in.  ship  lap 
}^-in.  air  space 
90-lb.  Xeponset  paper 
1^^-lb.   wool   felt 
fj-in.  ship  lap 
}^-in.  air  space 
1^-lb.   wool  felt 
90-lb.  Xeponset  paper 
^-in.  ship  lap 
l/i-in.  air  space 
IViAh.   wool  felt 
90-lb.  Xeponset  paper 
fi-in.   ship   lap 
H-in.  air  space 
1  i-i-lb.   wool   felt 
90-ib.  Xeponset  paper 
fi-in.  dead  floor 


Walls 

13.  Ibin.  lining 
yO-Ib.  XeiMinsft  paper 
1^2 -lb.   wool   felt 
fs-in.  air  space* 
m-lb.   wool  felt 
90-lb.  Xeponset  paper 
•8-in.   ship   lap 
J-in.  air  space 
^g-in.  ship  lap 
90-lb.  Neponset  paper 
l!^-lb.   wool  felt 
^s-ii-  air  space* 
I'A-lh.  wool  felt 
90-lb.  Xeponset  paper 
13/16-in.   sheathing 


Roof 

l.V16-in.   ceiling 
"'0-lb.  Xeponset  paper 
lj4-lb.   wool   felt 
.\ir  space 
')i-in.  ship  lap 
''0-lb.  Xeponset  paper 
I  '/i\b.   wool   felt 
.\ir  space 
'sin.  ship  lap 
1  '/J -lb.   wool   felt 
90-lb.  Xeponset  paper 
.•\ir  space 
'x-in.   ship  lap 
1  '-^-Ib.   wool   felt 
"'0-lb.  Xeponset  paper 
Air  space 
■v^-in.   sub  roof 
90-lb.  Xeponset  paper 
Paroid  plastic   roofing 

Sub-cariines,  9/16  in. 

Sub-purlins,    ^    in. 
13/16-in.  roofing 


*ln  the  H-in-  a>r  spaces  in  the  walls  vertical  and  horizontal  flat  wooden 
strips  H  in.  thick  are  provided  to  cut  up  this  air  space  into  small  sections, 
thus  makins  these  air  spaces  as  near  "dead"  as  they  can  be  made  by  the 
careful  fitting  of  wood  to  wood.  In  addition,  these  strips  serve  to  hold 
the   wool   felt   in    place. 

There  is  an  ice  box  at  each  end  of  the  car  having  an  ice 
capacity  of  5,000  lb.  The  Bohn  syphon  type  fixed  bulk- 
head is  used.     In  addition  to  the  usual  ice  pan  drainage, 


End  View,  Showing  the  Buffer  Arrangement 

journals.      The   bolsters   are  steel   castings   and   the   spring 
planks  are  made  up  of  two  6-in.  by  4-in.  by  ^-in.  angle 


^x4xiL 


\  A\ 


j    I  1 1  i,,is  '^     Center  Si///  ^ 


Cover  P/afe 


Sections  Through  Side,  Roof,  End  and  Floor,  Showing  Recess  for  Buffer 


drainage  is  also  provided  for  the  floor.  The  Miner  tandem 
spring  draft  gear  is  used  with  one  M.  C.  B.  class  G  and 
one  8  in.  by  8  in.  Har\'ey  friction  draft  spring  in  each  gear. 
The  cars  are  provided  with  the  Westinghouse  schedule 
LX-1412  air  brakes.     Cast  steel  parts,  instead  of  forgings 


bars.  The  bolster  springs  are  triple  elliptic  and  the  equal- 
izer springs  are  coil  springs  of  the  M.  C.  B.  standard  class 
G.  The  wheels  are  34^4  i^-  in  diameter  with  33^-in.  steel 
tires.  The  brake  beams  are  of  the  Davis  high  speed  solid 
tniss  type. 
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THE  CAUSE  OF  SLID  FLAT  WHEELS* 

The  relation  of  slid  flat  wheels  to  uniform  retardation,  or 
rather  the  lack  of  it,  is  not  generally  apparent.  In  the  first 
p]  .ce  it  is  well  to  review  the  influence  of  adhesion  or  wheel- 
rail  friction  on  the  braking  problem.  Fig.  1  shows  a  locomo- 
tive driver  with  the  crank  pin  on  the  top  quarter  and  the 
force  applied  by  a  horizontal  cylinder  with  a  main  rod  of 
innnite  length.  As  long  as  the  wheel  doesn't  slip,  it  is  evi- 
dent that  the  wheel  moves  about  the  point  of  contact  of  the 
w  lieel  with  the  rail  as  fulcrum.  A  line  joining  the  crank  pin 
with  this  fulcrum  point  may  be  considered  as  a  simple  lever 
of  the  second  class.  The  delivered  force  appears  at  the  cen- 
ter of  the  wheel  and  is  the  force  which  moves  the  train. 
Strictly  the  net  force  serving  to  move  the  train  is  the  differ- 
ence between  the  delivered  and  applied  forces,  because  the 
reaction  of  the  steam  acting  against  the  back  cylinder  head 
is  exactly  equal  and  opposite  to  the  applied  force  on  the 
piston  and  is  applied  through  the  locomotive  frame  to  the 
center  of  the  wheel  and  directly  opposes  the  delivered  force. 
This  difference  between  the  two  forces  sets  up  a  thrust  of  the 
wheel  to  the  left  against  the  rail,  which  thrust  is  equal,  of 
course,  to  the  force  difference  causing  it.  This  thrust  of  the 
wheel  on  the  rail  is  exactly  equaled  and  opposed  by  the  thrust 
of  the  rail  on  the  wheel.  That  is,  action  and  reaction  are 
always  equal  and  opposite.  With  reference  to  the  ground 
this  thrust  of  the  rail  on  the  wheel  is  the  force  which,  applied 
from  a  point  external  to  the  locomotive,  moves  it.  //  this  is 
only  remembered  it  u.'ill  be  easy  to  visualize  the  effect  of  the 


engine  the  pin  is  still  on  the  quarter.  The  lever  now  becomes 
instead  of  the  straight  line  lever  of  Fig.  1,  an  offset  lever; 
otherwise  Figs.  1  and  2  are  much  the  same.  Were  the  crank 
pin  shifted  to  the  tread  of  the  wheel  the  engine  stroke  would 
equal  the  wheel  diameter  and  the  same  applied  force  would 
be  much  more  effective  in  moving  the  train.  The  lever  wouKl 
now  be  a  1  to  1  lever;  that  is,  the  power  arm  and  weight  arm 
would  be  equal. 

That  is  just  the  condition  of  affairs  in  Fig.  3.  The  ap- 
plied force  is  the  force  of  friction  of  the  brake  shoe,  applied 
at  the  tread  of  the  wheel,  and  this  is  a  1  to  1  offset  lever  witli 
the  fulcrum  at  the  point  of  contact  of  wheel  with  rail.  The 
delivered  force  at  the  center  of  the  wheel  opposes  the  motion 
of  the  train.  It  is  equal  to  the  applied  force,  which,  in  tuni, 
is  equal  to  the  braking  ratio  (actual)  times  the  weight  on  the 
wheel  times  the  coefficient  of  brake  shoe  friction.  It  is  also 
equal  to  and  agrees  in  direction  with  the  thrust  of  the  rail 
on  the  wheel.  As  before  noted,  this  is  limited  in  value  by 
the  adhesion  between  wheel  and  rail. 

If  a  car  in  motion  and  with  the  brakes  applied  suffers  im- 
pact in  a  direction  such  that  the  car  is  accelerated,  the  rota- 
tive speed  of  the  wheels  will  be  increased  also.  But  to  accel- 
erate the  wheels  a  certain  thrust  is  required  from  or  of  the 
rail.  This  is  in  addition  to  the  thrust  caused  by  brake  shoe 
friction.  If  the  sum  of  the  two  thrusts  exceeds  the  adhesion 
the  wheel  will  slide.  The  impact  lasts  a  very  short  time  only, 
and  the  rail  thrust  brought  into  play  by  this  impact  lasts 
only  as  long.  But  brake  shoe  friction  in  this  ver>-  short  in- 
ten'al  of  time  has  jumped  up  in  value,  becoming  static  where 
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Fig.2  Locomoti\re  Driver 
Vertical  Cylinder 

Diagram    Showing    Why    Wheels    Slide 


Fioj  3  Car  Wheel 


rail  on  the  train  when  the  brakes  are  applied.  Now,  if  the 
locomotive  be  reversed,  which  means  also  reversing  the  forces, 
as  indicated  by  the  dotted  lines,  a  retarding  force  is  set  up 
and  finally  applied  by  the  rail  to  the  wheel  in  a  direction 
opposed  to  the  motion  of  the  train,  according  to  the  sequence 
al)ove  pointed  out. 

Plainly,  if  the  fulcrum,  or  point  of  purchase,  at  the  contact 
of  the  wheel  wnth  the  rail,  should  fail,  the  drivers  will  slip 
and  the  train  fail  to  move — or  at  least  fail  to  be  accelerated 
except  for  an  amount  equal  to  the  kinetic  friction,  or  friction 
of  relative  movement,  between  wheel  and  rail.  The  value  of 
this  kinetic  friction  is  far  less  than  the  static  or  rolling  fric- 
tion, which  is  most  frequently  termed  "adhesion."  This 
failure  of  the  fulcrum  occurs  when  the  thrust  of  the  wheel 
on  the  rail  exceeds  the  adhesion  between  the  wheel  and  the 
rail.  This  adhesion  is  generally  taken  as  25  per  cent  of  the 
weight  resting  on  the  rail.  With  a  good  dry  condition  of 
tread  and  rail  surfaces  30  or  35  per  cent  may  be  the  limiting 
value,  and,  on  the  other  hand,  the  adhesion  may  drop  to  IS 
per  cent  or  less  if  the  surfaces  are  slipper)',  due  to  frost,  etc. 

Now  consider  Fig.  2.  The  crank  pin  has  been  shifted  90 
deg.  and  the  cylinder  placed  vertically,  something  like  a 
walking  Ijeam  engine  for  a  river  boat.    With  reference  to  the 

'Abstracted  from  a  paper  on  the  Empty  and  Load  Freight  Brake  presented 
at  the  February  meeting  of  the  .St.  Louis  Railway  Club  by  Walter  V.  Turner, 
assistant   manager,   Westinghouse   .\ir   Brake   Company. 


it  was  kinetic  before,  and  the  wheel-rail  friction  has  dropped 
in  value,  becoming  kinetic  where  it  was  static  or  rolling  be- 
fore and  the  wheel  continues  to  slide.  In  other  words,  the 
impact  has  "knocked  the  car  off  its  feet"  and  brake  shoe 
friction  keeps  it  "off  its  feet." 

However,  even  though  the  car  is  knocked  off  its  feet  and 
thus  the  wheels  slide  momentarily,  it  doesn't  always  follow 
that  they  will  continue  to  slide.  For  if  the  pull  of  the  rail 
with  the  wheel  sliding  exceeds  the  pull  of  the  shoe,  the  wheel 
will  commence  to  rotate  again  and  so  continue.  This  state- 
ment will  help  to  nail  the  fallacy  that  once  a  wheel  starts  to 
slide  it  will  ahvays  continue  to  slide;  and,  also,  that  a  wheel 
can  be  slid  from  a  standstill  with  a  low  cylinder  pressure.  To 
slide  the  wheel  from  a  standstill,  or  to  keep  a  car  off  its  feet, 
once  it  has  been  knocked  therefrom,  either  the  cylinder  pres- 
sure must  be  high  or  the  rail  bad.  or  both.  The  assumption 
made  in  the  aniilysis  appeiiring  on  Plate  2  is  a  cylinder  pres- 
sure of  34  lb.  and  a  drop  in  wheel-rail  friction  from  25  per 
cent  to  10  per  cent  and  a  rise  in  shoe-wheel  friction  from 
15  per  cent  to  30  per  cent.  With  a  loaded  car  the  cylinder 
pressure  will  have  to  l>e  very  high  and  the  rail  very  l>ad  be- 
fore the  wheels  can  be  slid  frcMn  a  standstill  or  will  continue 
to  slide  after  a  shock  has  knocked  the  car  off  its  feet.  That 
is,  slid  flat  wheels  appear  on  empty  cars  much  more  fre- 
quently than  on  loaded.  The  cylinder  pressure  or  rail  con- 
dition necessar}-  to  keep  wheels  sliding  on  passenger  cars  is 
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much  less  extreme  in  value,  due  to  the  use  of  a  much  higher 
braking  ratio  than  on  freight  cars. 

.\n  impact  opposed  in  direction  to  the  motion  of  the  train 
can  effect  the  same  result  if  it  he  enough  greater,  other  things 
l)eing  equal,  to  neutralize  the  rail  thrust  .set  up  l)y  brake  shoe 
friction  and  carry  in  the  opposite  direction  beyond  the  limit 
of  wheel  adhesion.  The  wheel  once  stop{)ed  in  rotation,  be  it 
but  for  an  in.stant,  is  readily  "locked"  by  the  brake  shoe  as 
pointed  out  above,  and  it  continues  to  slide,  provided  the 
brake  slux;  friction  exceeds  the  wheel-rail  friction. 

For  example:  A  freight  car  weighing  50,000  lb.  has  an 
adhesion  of  3,125  lb.  per  pair  of  wheels,  if  the  factor  of  adhe 
sion  is  IS  per  cent.  A  15-lb.  I)rake  pipe  reduction  gives  690 
lb.  brake  shoe  friction  for  OO  jHir  cent  braking  ratio  on  5()-lb. 
cylinder  i)re.ssure,  85  |jer  cent  brake  rigging  efficiency  and  15 
f)er  cent  brake  shoe  friction.  An  impact  of  200,000  lb.  will 
l)ring  the  total  rail  thrust  up  to  the  above  adhesion  limitation. 
If  the  braking  force  is  greater,  the  impact  greater  (not  un- 
usual in  ser\ice),  or  the  adhesion  less,  the  car  will  l)e 
"knocked  off  its  feet."  If  the  brake  shoe  friction  at  this  in- 
stant exceeds  the  wheel-rail  friction  the  car  will  be  held  "off 
its  feet.""  This  will  be  true  if  the  rail  friction  drops  to  10 
per  cent  (1,250  lb.)  and  the  shoe  friction  rises  to  ,>0  per 
cent  ( 1,.>80  lb.),  due  to  the  change  from  static  to  kinetic  fric- 
tion and  vice  versa,  respectively.  L'nder  the  same  conditions 
an  impact  in  the  opposite  direction  must  exceed  ,>0(),000  lb. 
to  knock  the  car  off  its  feet.  The  impact  computation  is 
based  on  two  700-lb.  wheels  and  a  500-lb.  axle  having  a 
moment  of  inertia  of  14.>. 

Thus  it  is  oinious  how  prolific  in  slid  flat  wheels  may  be 
shcxrks  due  to  the  lack  of  uniformitv  in  braking. 


SYSTEMATIC  REPAIRS  TO  FREIGHT 
EQUIPMENT 

BY  F.  G.  LISTER 

Mechanical  RnKineer,  El  Paso  &  Southwestern,  El  Paso,  Texas 

On  a  railroad  system  where  it  is  the  practice  to  make 
extensive  repairs  to  a  series  of  freight  cars  of  the  .^^ame  kind, 
or  where  a  large  number  of  new  cars  of  one  tyi)e  are  being 
built,  a  systematic  arrangement  of  the  work  is  of  the  utmost 
importance  in  order  to  keep  costs  as  low  as  [)ossil)le  and  not 
keep  the  cars  out  of  .service  any  longer  than  is  absolutely 
necessary. 

The  VA  Paso  &  Southwestern  system  has  arranged  an 
organization  at  the  Kl  Paso  shops  which  it  is  l^elieved 
brings  the  co.st  of  rej)airs  down  to  the  minimum.  The 
organization  consists  of  a  number  of  gangs  of  men,  each 
gang  having  a  special  line  of  work  to  j)erform  in  a  given 
length  of  time.  The  number  of  men  in  each  gang  depends 
altogether  on  the  class  of  work  to  l)e  done.  An  example 
of  this  organization  is  outlined  l>elovv  for  a  series  of  50-ton 
lx)x  cars  which  were  recently  put  through  the  .shops  and 
rebuilt.  The  required  output  was  one  car  every  five  hours 
with  a  gang  of  27  men,  and  the  number  of  gangs,  and  men 
in  each  gang,  were  arranged  accordingly.  This,  of  course, 
means  that  each  gang  must  jjcrform  its  particular  work  on 
each  car  in  the  five  hours. 

ii(in^  Xo.  I. — Remove  trucks  and  apply  temporary 
trucks.  Send  trucks  to  truck  rej)air  track  or  shop  for  re- 
quired repairs.  Strip  car  of  all  appliances  that  are  to  be 
removed. 

Ciatifi  Xo.  2. — Remove  tie  rods,  broken  or  decayed  jwsts, 
and  other  defective  parts,     ("lean  out  all  j)ost  jx^kets. 

Gang  Xo.   ?. — Repair  .■^te<'l  underframe. 

Gang  Xo.  4. — Apply  posts,  side  and  end  plates,  belt  rails, 
cripples,  ridge  poles,  carlines,  grain  strips,  side  sill  nailing 
strips,  decking,  tie  rcxls.  and  square  uj)  car. 

Gang  Xo.  jS. — Apply  all  I'ning,  siding  and  rooi  sheath- 


ing. Apply  side  and  end  door  tracks,  guides,  stops,  thresl  - 
old  plates,  etc. 

Gang  Xo.  6. — Make  or  repair  side  and  end  doors,  lat  - 
tudinal  running  boards,  etc. 

Gang  Xo.  7. — Apply  roof,  fascia,  running  boards,  an  i 
safety  appliances,  hang  side  and  end  d(X)rs,  apply  brake 
staffs  and  foot  boards. 

Gayig  Xo.  8. — Repair  trucks  and  apply  them  at  this  point 
in  the  line.     Repair  draft  gear. 

Gang  Xo.  Q. — Apply  first  coat  of  paint  (eight  hours  to 
dry);  apply  second  coat  of  paint   (eight  hours  to  dry). 

Gang  Xo.    JO. — Stencil.     Car  O.K. 

In  organizing  a  gang  for  making  repairs  as  outlined 
above,  there  must  first  be  ascertained  the  required  output 
of  O.K.  cars  j)er  day,  then  a  unit  of  work  or  schedule  ot 
operation  establ'shed,  each  oj>eration  of  which  must  be  com- 
pleted in  a  stated  t'mc.  If  it  is  desired  to  turn  out  a  car 
every  .>0  min..  the  operation  must  be  manned  sufficiently, 
anci  the  operations  must  lie  what  every  man  or  gang  of  men 
can  do  in  that  time.  A  .SO  min.  schedule  on  a  steel  under- 
frame  box  car  similar  to  the  above  series  of  cars  would 
recjuire  about  80  men.  and  from  16  to  20  operations,  on 
which  would  show  a  lal)or  cost  of  about  $12.00  per  car  if 
the  average  wage  does  not  exceed  30  cents  per  hour.  Of 
course,  mill  labor  would  l)e  a  separate  item,  as  there  are 
very  few  mills  capable  of  hanclling  material  this  fast. 
Therefore,  material  for  the  entire  output  of  cars  must  be 
accumulated   in  advance. 

The  man  assigned  to  the  work  of  organizing  the  gangs 
for  this  work  must  have  a  thorough  knowledge  of  what  a 
man  or  gang  of  men  i>^  caj)able  of  doing  in  a  given  length 
of  time.  L'pon  this  hinges  the  success  or  failure  of  the 
plan.  At  the  end  of  each  .>0  min.,  or  whatever  period  is 
decided  upon  for  each  operation,  each  gang  moves  each  car 
ahead  one  car  length,  which  will  turn  out  a  car  O.K.  every 
.iO  min.  It  is  imperative  tliat  the  entire  line  move  promptly 
at  the  end  of  the  required  period  of  time. 

Just  before  the  car  goes  to  the  painter,  two  or  three  men. 
known  as  the  "OK"  gang,  go  over  the  car  and  finish  any- 
thing that  may  have  l)een  left  uncompleted  by  some  one  of 
the  other  gangs  at  the  expiration  of  their  work  period.  By 
watching  at  this  point  for  uncompleted  work  the  incom- 
petent workmen  can  !k'  traced  and  weeded  out,  as  every 
man  does  the  same  work  on  every  car  handled.  Anything 
he  leaves  undone  shows  up  when  the  inspector  goes  over  the 
finished  car. 

Bv  specializini;  the  work  in  this  wav  each  man  in  a  verv 
short  time  l)ecomes  an  expert  in  his  particular  operation, 
and  it  is  surprisinij  how  each  gang  watches  the  gang  ahead 
and  behind  to  .>*ee  that  they  are  not  through  first.  Of 
cour.se,  if  one  gang  stoi)s  or  lags,  the  entire  line  will  Ije  held 
up.  But  if  the  man  in  charge  is  alert  and  keeps  in  close 
touch  with  his  gangs  and  what  they  are  doing,  he  will  see 
to  it  that  not  a  single  operation  fails  after  the  first  eight  or 
ten  cars  are  put  through. 

In  order  that  work  on  the  roof  and  uj)per  part  of  the  body 
may  move  rapidly,  a  scaffold  should  be  l)uilt  on  each  side 
of  the  repair  track  the  length  of  the  line.  It  is  necessary 
that  a  -sufficient  numl)er  of  cars  l>e  on  hand  and  that  they 
be  lined  up  on  a  track  open  at  each  end.  Sufficient  mate- 
rial should  i)e  gotten  out  before  the  cars  begin  to  move  so 
that  there  will  be  no  possible  chance  of  the  gangs  l)eing 
held  up.  For  the  .-second  coat  of  paint  and  stenciling,  the 
cars  may  l)e  moved  to  a  separate  track. 

After  the  work  is  started  and  is  in  full  swing,  a  piece 
work  price  would  be  placed  on  each  operation,  and  will  give 
the  men  perfornvng  the  oi)eration,  each  a  fair  day's  wages. 
This  price,  when  it  has  once  been  established,  makes  the  cost 
per  car,  under  all  conditions,  the  .same  for  ever>'  car  that 
is  turned  out. 
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ACTUCIE 


INTERESTING  BOILER  SHOP   DEVICES 

The  following  four  devices  in  use  in  the  boiler  shop  of 
the  Elgin,  Joliet  &  Eastern  at  Joliet,  111.,  have  been  found 
u>eful  in  making  rci)airs  to  locomotive  boilers.     Fig.  1  shows 


to  conform  to  the  shape  of  the  firelx)x,  supported  by  tie  bars 
extending  out  from  the  boiler,  as  indicated  in  the  illustration. 
The   two   angle    forms   are   tied   together   by   heax-y    planks 


%tr.t.p>pe 


Fig.  1 — Jtg   for    Drilling    Holes    in    Firebox    Wrapper    Sheets 

a  frame  surrounding  a  tirebox  for  the  purj^ose  of  backing 
up  air  drills,  reamers  and  the  like,  used  in  drilling  the  wrap- 
per sheets.     It  consists  of  a  frame  work  of  angle  iron  bent 


Fig.  3 — Portable  Scaffold  for  Boiler  Work 

which  are  adjustable  on  the  bars  and  serve  as  back  rests  for 
the  air  motor. 

Figs.  2  and  .>  show  a  portable  scaffold  for  use  in  work- 
ing on  the  boilers.  As  indicated  in  the  sketch,  it  is  made  up 
of  angle  iron  and  supported  on  small  wheels  so  that  it  can 
be  easily  shifted  from  one  part  of  the  engine  to  the  other. 
In  moving  it  about  the  shop  it  is  handled  l>y  the  overhead 
crane      The  scaffold  may  be  adjusted  to  any  height,   bolt 


Fig.  2— Portable   Scaffold   for    Boiler   Work 


Fig.  4 — Holder-On   for   Riveting   the   Boiler   Barrel   to   the   Wrapper 

Sheet 

holes  being  provided  in  one  leg  of  the  vertical  angles  for 
securing  it  to  the  frame  work.      At  the  top  there  is  a  rail 
between  the  two  uprights,  which  prevents  the  men  from  fall- 
ing when  the  platform  is  raised  to  the  top  of  the  scaffold. 
Fig.  3  shows  the  method  used  for  backing  up  the  rivet 
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\(.i,.    '^HK    Xu 


nun  li  K-^-  V  \ti\'nu-  in  v.iliu',  ilur  ti>  ihc  um'  <it'  a  imu  li  Iuj^Ikt 
lir.ikiiii;  ratio  than  on  t'n-i^lit  iar>.    - 

An   ini[ia«t  f)|>|M )-.(.•(!  in  ilinrtion  lo  tin.   niotinn  of  tiu-  train 

.    4aii  I'lYrcl  till'  -anu'  rr-ult  il   it  Ik-  fiKUi^li  i;rratir.  otlu-r  tliiim- 

•'.■.f-H'inii  I'jual.  to  lU'Utraii/.i-  tiu-  rail  thru>l  -it  up  l»y  l»raki'  -Ihk 

. •■.'jfri(  lion  and  «  arrv  in  tin-  oppo-iti:  ilirntion  lii'vonil  the  limit 

-:  _ot  wliiil    iilln-ion.      !  iii   nhirl  omr  -top|K(l  in  rotation.  Ik'  ii 

■  Imt   lor  an  mutant,  i>  ri'a<lil\   ■■liKkiil'  1..   the  Kraki-  -Ikh-  a- 
pointi'ij   out    a.lM)\i',   anti    it   titntinu«>-   to   -li>li'.    proviWid    tlu 
Urakr  -|i«K'  irittion  i'\i«'r<l-.  tlir  wlui-l-rail  I'riition. 
■For  fxainpJt-:    A   iVii^lit  «  ar  wriLjhint:  5(I.(»(»(>  II-.   ha-  a'l 

.  ainu'-.lon  (tt"  S.l  J.-^- 1I».  ptr  pair  of  uluvl-.  il"  tlu-  tat  tor  o  I"  adhr 
>ion  i-  _'5  piTkint.     A  15  ll>.  l»rakf  pipr  ndiution  viivf-  ()''ii 
ll».  brake  -liuf  iriftion  lor  (»n  jwr  »int  hrakinu  ratio  on  50-ll». 
.  \litnhr  pre— un-.  .>>  per  tent  hrake  riiiuiiii:  ellh  ieiiey  and   1  • 
j    :j)tM-  «i-nt  hrake  -hoe  frietion.     An  impait  ol"  Juo.ooo    11..  will 
i>rihu'  ihi  total  rail  thni-t  up  to  the  al»ove  adhe-ion  limitation 
It    thv    lirakin-4  torn    i>  virtater.  the  impact   greater   (not   un 
u-ual    in    -trviee).    or    the    adhe-ion    le--.    llie    ear    will    l.i 
•kno.  ke.i  otT  it"*  fiH.'.t,"     ir  tlu-  hrake  -Ihh-  frietion  at  tin-  in 
-tant  exieed-  the  Wheel-rail  I'rittion  the  (ar  will  lie  h«l<l    "ol' 
It-   hvl."      Ihi-  will  I'e  trui'   il'  tin-  rail   trillion  drop-  to   M 
per  eent    el.J5»)   |1». )    an<l   the   -hoe   fridioii    ri-e-   to    >'•   i>er 
tent  1  1  ..vso  11,.  ),  u'ue  to  the  ehanL,'e  from  -latii    to  kinetic    Irii 
tii»t.  ami  vi.  .•  ver-a.  rc>|Ketivi'ly.      I'nder  the  -ame  Ktndilion- 
;ui   impa«t   in  the  oppo-ite  direetion  mu-t  exned  Son.ooo  IN. 
to  kiKHk   the  .ar  off   it-    feit.       The   impait   i omputation    i- 
l.a-ed    on    two    7<i()-|l..    wheel-    and    a    5on-ll..    a\le    having   a 
n)om«-nt  t)f  ini  rtia  of   1 4.v 

I  hu-  it  i-  oli\ii>u-  Imw  prttlint    in  -liil   llat  wheil-  ma\    Ik 
-luH  k-  due  to  tlu-  laek  of  uniformit\    in  lirakini:. 


S^  SUM  A  I IC  RKPAIKS  TO  FKHIC,!!  I 
HUl  IPMKM 

.      ;:  ■'  BY  F.  <;    I.ISI  KK 

••"-'■■         Mechanical    l-iiitmccr.   V.l   Paso  A   SoiiihwcsUTii.   !•  I    I'asn.    I  cxas 

(  )n  vi  railroail  -\  >tem  where  it  i>  the  praetiie  to  make 
exien-ivc  repair-  to  a  -erie-  of  freight  ear-  <»f  tlie  -ame  kind. 
•  ir  where  a  lari;e  luimher  of  new  ears  of  one  t\pe  are  l.einu' 
i»udt.  a  -vstematM  arranuemeiit  of  tlu-  work  i-  of  tlu-  utmo-t 
importanee  in  ord<T  to  .kiej*  ip-t-  a-  low  a-  |)o— il>le  and  not 
kee|>  tlM"  liirs  out  of  -itTviee  any  longer  than  i-  al«-olutely 
nrtfss;iry.  - 

111-  l!l  Push  &;  Soutliwe-ti-rn  -y-tem  ha-  arrani^ed  an 
orualii/.ation  at  tlu-  1.1  l*a-o  -ho|)-  whieh  it  i-  l>elieved 
t)ruii,'-  the  ed^i  <if  r«-|>air-  down  to  the  minimum.  1  he 
or«!ani/ati<in  i<)n-i-<t.-  of  a  numl>er  of  ^anu-  ol  nnii.  eat  h 
yaijiir  having  a.  -peeial  line  of  work  to  perform  in  a  -^iven 
length  of  time.  The  nunil>er  of  men  in  eaeh  -jan^  de|)end- 
alto;^ether  on  the  »  la—  of  work  to  Ik-  done.  An  example 
of  thi-  ortiini/ation  i-  outlined  Kelow  for  a  -erie-  of  5M-loii 
hox  tar-  whitli  were  retentlv  put  throuuh  the  -ho|>-  atid 
reliuilt.  The  re«|uired  oiit|iut  wa-  one  tar  every  t'lve  hour.- 
with  a  uaiiii  of  -!7  men.  and  the  num^K-r  of  i:anu>.  :ind  men 
in  ea«  h  ".lany.  were  arranm-il  a<  i  ordini^lv .  Ihi-.  ot  t<iur-e. 
mean-  that  oaeh  iiMVj.  nni-t  jierform  it-  jiartituhir  work  on 
earh  ear  in  the  fne  hour-. 

<.iii'^  Xo.  I.  Remove  tru(  k-  and  ;ii»pl\  lemp<ir.ir\ 
tru>  k-.  Send  trui  k-  t<i  truek  repair  trat  k  or  -hop  for  re- 
'|Uiref|  repair-.  Stri|>  i  ar  of  all  ap|iliaiue.-  that  are  to  he 
removed.  '   ■•.-.-'  .-  •:  .  >    .•\ " 

(/'i;/!;  .Vt»..  -'vr^kemove  tie  ro<l-.  hroken  or  iKia\e<l  po-t-. 
and  olhVr  defet live  part-,      f'lean  out  all  i»o-t  po<  ket-. 

(/■'/«t;  Xo.    ,^.--  Repair  -teel  underframe. 

"»;»/:;  Xir  /.  .\ppl\  po-t-.  -idi'  and  end  plate-,  hell  rail-. 
irippU-.  ridu'e  |iole-.  tarline-.  lirain  -trip-,  -ide  -ill  nailing 
>trips.  del  kint:.  tie  ntd-.  and  -'|Uare  up"  tar. 

(*!/»/:;   A'o.-, -S.-r-  Apph    all    Tn  iiu'.    -'flinu   and    roof  -heath 


ini;.      .\|)pl\    -ide  anrl  end  iloor  track.-,  ^uide-,  >tt)p>,  thrc-; 
old  pKites,  ete.  :'.'        <•  •"■  •'  V^-.-.-    . 

(/./>/;•  Xo.  f). — Make  or  repair  -ide  and  end  door>.  lat 
tudinal  running  board-    eli  . 

(/■.•;.'i;  A'^^  J.  -.\p|)l\  roof,  faxia.  ruiuiinn  hoard-,  .ii 
-afet\  applianee-.  haiiiz  -ide  a.nd  end  doors,  apjtly  hral 
-taff-  and  ftiot  board-.  ..■."••'■■.:. 

(/.;;/i,'  A'*',  v.—  Repair  truek-  and  ajiply  them  at  tlii-  poii 
in  the  line.      Repair  draft  ui-ar. 

(/"'/;/;'  Xo.  o.  .\p|»ly  t'lr-t  toat  of  paint  (ei^ht  hour-  \ 
rlr\  ) ;   ap|>ly   -etond   eo.u   of   paint    (ei^iit   hour-   to  dry). 

(i<:U;i  Xo.    /().- -Steneil.      ("ar  <).K.  .,     .  ..    •.: 

In    oriiani/iiiLj    a    mawz    for    making'    rep;itr.s    as    otitlifK 
above,    there    mu-t    fir-t    be    a-tertained    the    n-tjuiri'd    out|>i: 
<if  O.K.   ears   per  da\  .   tlu-n   a   unit   of  wurk   or  -iheilule  ^ 
itperation  e-taM  -lietl.  i  aeh  operation  of  whi«h  mu>t  be  com 
pleted    in   a   -tated   t  nie.      If   it    i-  de>ired   to  turn   out   a  lai 
evt  r\     >(>   mill.,   the   operation    mu-t    be   manned    -ufticientl} 
and  the  opiTations  mu-t  be  what  ever\   man  or  uani;  of  mei. 
can  do  in  that  time.      .\  .^'1  min.  <ehi'dule  on  a  steel  under 
frajiie    box    car    -imilar   to   the    above    -erie-   of   ears    woulii 
ri'i|uire   about    .s'l   men.   and    from    l'>   to   iO   o|»erations.   on 
which   would  -how    a   labor  co-t  of  about  .SI  2.00  per  ear  i'. 
tlu     .iverai,'e    wam-    doc-    not    exceed     ^0    cent.-    per    hour       (  )! 
c  our-e.   mill    labor   would    be   a    separate    item,   as   there   an 
ver\     few     mill-    capable    of    haiullini,'    material    this     fa.-t 
ihercfore.   m.-ti-rial    for  tlu-  entire   out|tut   of  cars  inu.st.  lit 
accumulated    in   advanif.  .  •  .  v.  .,  ■ 

The  man  a>sii:ned  tci  \\w  work  of  ori;ani/,in<.;  the  ^anir- 
for  thi-  work  mu-t  have  a  thorough  knowledge  of  what  a 
man  or  Ljanu  of  men  i-  ca|)able  of  doini;  in  a  yivi-n  leniltli 
of  tinu  I'pon  thi-  hinm--  the  -ueees-  or  failure  c)f  tlu 
plan.  .\t  the  end  cif  e.ic  h  .>o  min..  or  whatever  period  i- 
"lecidcd  upon  for  each  o|K'ration.  each  i^anii  move-  eaeh  ear 
aheacl  oiu-  car  Kii'^th.  which  will  turn  out  a  car  O.K.  every 
••io  min.  It  i-  imperative  that  the  entire  line  move  promptly 
.It  the  eiul  c)f  the  rc-(|nirc-d   |><Tiod  of  tinu-. 

ju-t  !>efore  tlu-  car  '.;ot--  to  tlu-  painter,  two  or  three  men. 
kiu)wn  a-  tlu-  "OK  '  u'aiiu.  uo  over  tlu-  car  and  hnish  any- 
thing' that  mav  havi-  bc-en  left  uiuompleted  b\  some  one  of 
ihe  oilur  i^anu'-  tt  !he  i-xpiralion  of  their  work  period.  By 
w.itihinu'  .It  thi-  point  for  unconij.leted  work  the  iiuoin- 
piteiu  workmen  can  lie-  tiacc-cl  and  weeded  out.  as  everv 
man  doe-  the  -ame  work  c.n  every  car  handled,  .\n\thiiu: 
he  leave-  uiulone  -how-  up  when  the  inspector  i^ot-.-  over  tho 
t"ini-lu-cl   car.  /-;  V."*'  •  \\ 

liy  .-|K'eiali/.inii  the  work  in  this  way  eaeh  man  in  a  very 
-lu;rt  tinu-  become-  ati  expert  in  hi-  |»artieular  operation, 
aiul  it  i-  -urpri-ini,'  how  e  u  h  L'ani:  watelu--  the  i;anif  ahea*! 
,inc|  behind  to  -c-e  that  tlu-\  arc-  not  throuuh  lir-t.  <  )f ' 
cour-(-.  il'  one-  liaiiu'  -top-  or  lai,'-.  tlu-  entire-  line-  will  be  held 
up.  liut  if  the  tnan  in  ch.irLje  i-  dc-rt  and  keeps  in  elo.-e 
tc;uc!i  with  hi-  uanir-  ,iiul  what  tlu-\  are  doinif.  he  will  -ee 
to  it  that  not  .i  -inulc-  opc-ratioji  fail-  after  the  t'lr-t  eii^ht  c>r 
ten  i.ir-  an-  piit  tliroiii'li.  I'  ■:-':/"'.  '•    '' 

In  order  that  work  mi  the  roof  and  upjicr  part  of  tlu-  body 
may  move-  rapidly,  a  -caffolcl  -hould  be  built  on  each  -^ide 
of  the  rc-|iair  track  the-  leiiLith  of  the-  line.  It  is  necessary 
that  a  -uftic  ic-nt  number  of  car-  be-  oi\  hand  aiul  that  they 
be-  liiucl  up  cm  a  track  open  at  each  end.  .Suffu  ii-nt  mate'-.-- 
ri.il  -hould  be  u'ottiii  c»ut  bi-fori-  the  ears  betiin  to  me)ve  -'» 
that  there-  will  be-  no  po--ibIe'  t  halite  of  the  uanirs  beiiit,' 
held  up.  lor  tlu  -ceond  coat  of  paint  and  -teiu  ilini^.  th^ 
■-a'--  ma\    be-  mo\t-d  to  a  -epar.ite-  tratk.  ■-  •  ' 

.\fter  the  work  i-  -tarted  and  i-  in  full  swiiiL:.  a  piece 
Work  prie c  would  be  placed  em  eaeh  operation,  antl  will  i^ivf 
tin-  men  p'.rform'ni;  tlu-  operation,  eaeh  a  fair  dav's  waucs. 
Ihi-  priee.  wlu-n  it  ha-  oiu  e  bt-en  e--tabli-hed.  makes  the  ee)>t 
pc-r  car.  under  all  corulition-.  tlu-  -ame  for  e-vi-rv  ear  llutt. 
i-  tunu-tl  out.  ,  .     .  .  o   .  .      -    ■" 


IN  TKRHS'IINC;    HOII.I^K  SHOP    l)K\'l(:i-:S         t..  ...nionn  K.  tlu  >l!ui«<-  <"  tlic  tVrd«.\.  >ui.i«.rU(l  by  lu-  l...r< 

ixttndiiii:  out  truni  lUt  l.t>iltr.  a-  iinlitati-d  in  tlu-  ilUi^iniiiuii, 

Ml.-    toll. .win-    iniir  .Uvi-i-    in    u^c    in    llu-   l.niUr   -liuj.  ol"      -|],^.    ,^^,,    .,„.,},.    r,,nn^    an     ti<.»l    K.L'.tlur    l.v    hcavv    |.l.mks, 
l.luM)i.  Jolii-t  &   Ka-tiTii  at  Jolict.   111.,  liaw  hccn  found  '         .    ' 

il  it;  iiKikiiur  ri-!>air>  u,  ](n:<n\t)Uw  ItoiKr-.     I'iLr.  1   -liow-    .] :, ;  <^  j.^jj-C   ,-  ■■;■  ;•  - -v      i'Sc-'   '.■    ■    .      ■   ■i'frr'^'if  .'  .: -• .  -  ■   • 
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Fig.   3 — Portable  Scaffold  for  Boiler  Work 


Fig.    1 — Jig    for     Drilling     Holes    in     Firebox     Wrapper    Sheets 

1  traiiH'  ^urrouD'iiiiL;  a  firchox  fur  ilu'  |iur|>()M-  ot  liatkini: 
ii|i  air  ilrills.  rcaimr-  and  tin  likr.  u>fd  in  drillini:  the  urap- 
jK-r  >lu-c't^.      It  (■()n>i-t-  of  a   franu-  work  uf  antzk'   iron   Ikiu 


whiih  arv  adjust  iMc  on  the  1>ar>  and  <orve  a>  i>atk  n-t-  t«»r 
tlu   air  motor. 

I  \ii.>.  2  and  .■>  >lio\v  a  |«)rtaltlo  ^afloki  f<ir  um-  in  work- 
inu  (tn  tlu-  !.oiltr>.  .\s  inditat»*«l  in  the  >keteh.  it  i^  made  n|i 
of  anizle  iron  and  >up!»ortei|  On  small  \vlu<ls  >o  that  it  tan 
fx'  ea-il\  >hifted  from  on*  part  of  tlie  eniiiiu-  to  the  other 
In  movinjj;  it  altout  the  -hop  it  i>  liandled  Ia  tlu-  overhead 
( nine       The   <eaffol<l    nia\    he   adjusted    to   anv    heiirht.    \nA\ 


Fig.  2 — Portable   Scaffold    for    Boiler   Work 


Fig.  4 — Holder-On    for    Riveting    the    Boiler    Barrel    to    the    Wrapper 

■"..'■■.'.■  Sheet 

holes   Iieini:   |irovided    in   oiu'   leiz  of   the   verliial   ani:le>«   for 
seiurinir   it   to  the   frame   work.       .\l  the  t<»p  there   i>  a    rail 
I.etueen  the  two  ui»ri.iziits,  whieh  prevent>  the  men  from  fall- 
ing when  the  jilatform  is  iai>ed  to  the  lop  of  llie  .<iaff(tld. 
Fig.   .>    shows  the   meth(»d    um<1    for   l.atkinu   up   tlie   rivet 
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hammers  when  riveting  the  boiler  barrel  to  the  firebox,  the 
helper,  of  course,  being  inside  the  barrel  instead  of  on  the 
floor,  as  indicated  in  the  illustration.  This  device  consists 
of  a  rod  A,  which  is  bent  and  threaded  for  a  nut  at  the  tube- 
sheet  end  in  order  to  hold  it  in  the  tube  sheet.  The  anvil  is 
mounted  on  the  tubing  B,  which  slides  on  the  rod  .1.  The 
truss  rod  C  is  hinged  to  both  the  rod  A  and  the  lever  D,  and 
forms  the  fulcrum  for  the  lever.     The  weight  of  a  helper  on 


Fig.  5 — Holder-On    for    Riveting    Tube    Sheets    to    the    Crown    and 

Side  Sheets 

the  end  of  the  lever  arm  D  forces  the  anvil  out  against  the 
sheet,  providing  a  substantial  backup  for  the  riveter. 

Fig.  5  shows  a  similar  device  for  riveting  tube  sheets  into 
the  firebox  sheet.  In  this  case,  as  before,  the  helper  is  on 
the  inside  of  the  boiler  and  putting  his  weight  on  the  lever 
brings  the  anvil  hard  down  on  the  crown  sheet.  The  end 
of  the  anvil  rod  is  equipped  with  a  turn  buckle  so  its  length 
may  be  readily  adjusted.  The  other  end  of  the  lever  arm  is 
simply  placed  in  one  of  the  holes  in  the  tul^e  sheet. 


EFFICIENCY   IN  SCHEMING 

BY  RUSSELL  R.  CLARKE 
Assistant    Foreman.    Brass    Foundry,  Pennsylvania  Lines,  Pittsburiih,  Pa, 

All  industrial  service  improves  with  quality  and  congenial 
personality  of  workmen,  suggesting  the  advantage  of  a  plan 
to  differentiate  in  choosing  men.  Manners,  intelligence,  prin- 
ciples, record  and  experience  can  be  drawn  out  by  casual  con- 
versation in  sizing  up  the  applicant.  A  record  of  constant 
change  means  something,  while  a  man  willing  to  belittle  past 
employers  will  usually  be  found  hiding  behind  a  question 
mark. 

Interesting  workmen  is  vitally  important,  co-operation 
resulting.  Men  like  to  co-operate  on  a  participating  basis. 
Encouragement  inspires  suggestiveness  in  men  and  intensifies 
effort.  Often  we  have  thought  of  something  and  in  a  round- 
about way  solicited  opinion.  From  many  suggestions  we  got 
a  little  l)etter  idea  and  gained  co-operation  in  advancing  it. 

The  individual  and  his  inclinations  is  a  remunerative 
study.  Failure  in  one  capacity  is  no  absolute  evidence  of  his 
worthlessness.  Every  good  man  has  his  element.  The 
problem  is  to  discover  this  and  place  him  in  the  proper  |)lace. 

Square  dealing,  preparedness  and  precision  in  plan  and 
execution  are  essential  to  best  results  in  introducing  an  idea. 
A  scheme  once  launched  will  often  capsize  at  a  single  break 
in  piloting  it. 

Men  love  and  trust  the  open  plan.     Improvements  were 


made  on  a  car  bearing  boring  mill  to  increase  its  output  ijy 
nearly  one-half,  and  a  test  made.  Nothing  was  concealed,  the 
regular  operator  being  told  to  get  out  500  bearings  as  quick 
as  honest  effort  could  accomplish  it.  We  figured  on  niae 
hours;  he  did  it  in  seven  hours  forty-two  minutes. 

All  classes  of  men  have  leaders.  In  scheming  it  pays  to 
reckon  with  them.  We  once  changed  our  machine  molding; 
system,  encountering  stiff  opposition  from  the  men.  We  got 
in  touch  with  a  leader,  offered  him  inducements  to  give  tlie 
thing  an  honest  trial  and  we  would  abide  by  the  results.  He 
accepted,  and  the  svstem  worked  to  the  ultimate  satisfaction 
of  all. 

In  all  departments  waste  of  material  and  abuse  of  equij)- 
ment  demand  consideration.  To  overcome  this  waste  we  have 
disciplined  and  fined  more  or  less  effectively.  Greater 
than  all,  however,  we  attempt  to  educate  workmen  to  a  keen 
sense  of  moral  obligation.  'l"o  the  guilty  man  we  now  present 
a  serious  analysis  of  his  conduct  and  inquire  what  he  would 
do  if  he  were  in  authority. 

Progress  on  work  passing  through  different  channels  to 
completion  merits  attention.  We  find  it  a  good  plan  to  draw 
sharp  lines  of  related  responsibility  and  hold  each  man 
strictly  accountable  for  conditions  in  his  field. 

Cultivating  a  spirit  of  helpfulness  with  other  department 
heads  is  a  Inroad  idea.     We  invariably  aim  to  accommodate. 

Teaching  men  to  work  from  motive  instead  of  precedent 
develops  efficiency.  The  automaton  is  the  zero  of  accomplish- 
ment. We  scheme  to  better  things  by  taxing  individual 
resources  and  withdrawing  temporary  aid. 

Little  meeds  of  praise  count  much.  Each  task  faithfull\' 
performed,  every  added  year  of  good  service,  merits  recogni- 
tion.   To  accord  such  spurs  men  to  stronger  effort. 

In  discussing  plans  or  issuing  instructions  we  find  the 
plural  "we,'"  a  much  better  pronoun  than  the  singular  and 
exclusive  "I." 

New  and  added  equipment  offers  splendid  opportunities. 
We  always  encourage  men  to  study  machines  and  equipment, 
discover  shortcomings  and  suggest  improvements. 

Encouraging  men  to  familiarize  themselves  with  details  of 
work  outside  their  own  prescril)ed  effort,  though  related  to 
it,  is  often  beneficial.  We  find  this  admirably  applicable  in 
foundry  casting  inspection  where  familiarity  with  the  prin- 
ciples of  molding  is  a  great  aid  to  high-class  inspection. 
Actual  demonstration  of  a  machine's  rea.sonable  capacity  will 
often  work  in  spurring  indifferent  workmen  to  put  forth  more 
effort.  Sometimes  we  put  a  hustler  on  a  job  just  to  show  some 
indifferent  man  what  the  possibilities  of  the  job  really  are. 

Shop  order  and  cleanliness  are  important.  We  remember 
a  dark  corner  and  a  bad  machine  where  nobody  worked  with 
heart.  We  cleaned  the  place  up,  added  new  lighting  facilities 
and  repaired  the  machine.  The  dark  comer  and  poor  machine 
jumped  alxjve  j)ar  at  once. 


Russian  Coal. — Russia's  production  of  coal  during  191.^ 
amounted  to  about  31,000,000  tons,  and  in  1914  to  28,000,- 
000  tons.  As  the  Polish  districts,  which  in  191.S  yielded  22 
per  cent,  of  the  aggregate  output,  are  now  occupied  by  Ger- 
many and  Austria-Hungar\',  Russia's  production  of  coal  for 
1915  cannot  be  estimated  at  more  than  20,000,000  tons. — 
Etif!;ineering. 

Safety  of  Closed  Feed-Water  Heaters. — Closed  feed- 
water  heaters  become  weakened  from  the  corrosive  action  of 
feed  waters,  and  serious  injuries  by  scalding  have  resulted 
from  the  unexpected  rupture  of  the  shells.  To  guard  against 
accidents,  the  shell  of  a  closed  heater  should  be  frequently 
subjected  to  a  test  pressure  not  less  than  50  per  cent  greater 
than  the  highest  pressure  possible  for  the  discharge  from  the 
feed  pump.  Trials  of  the  safety  valve  should  also  be  made  to 
determine  its  condition  and  the  ampleness  of  its  capacity  for 
safely  relieving  excessive  pressure  when  the  feed  pump  is 
operating  at  its  maximum. — Power. 


HANDLING    A  BIG  ENGINE  TERMINAL 
BY  PAUL  A.  SCHENCK 

There  are  today  more  enginehouses  which  are  having  diffi- 
culty in  meeting  the  service  demanded  of  them,  due  to  poor 
facilities  than  to  poor  organization  or  poor  management. 
The  size  and  number  of  locomotives  has  increased  at  a 
greater  rate  than  have  the  facilities  for  handling  them.  In 
many  cases,  a  recommendation  from  the  enginehouse  fore- 
man might  bring  about  needed  improvements.  In  otlfer  cases 
he  might  help  himself.  Possibly  he  has  a  compressor  which 
will  not  maintain  a  working  pressure  and  although  he  has 
asked  for  a  new  one,  his  men  have  been  kept  so  busy  trying 
to  drill  out  broken  bolts  and  bead  tulies  with  50  lb.  air  pres- 
sure, that  he  has  not  had  time,  or  rather  has  not  taken  time, 
to  overhaul  the  compressor  and  repair  the  leaky  pipe  lines. 
It  may  be  that  he  has  done  everything  in  his  power,  but  his 
superior  officers  have  been  too  busy  putting  new  rail  on  the 
main  line  to  put  in  a  new  outbound  track  at  the  engine  house 
or  a  new  motor  on  the  turntable. 

It  is  deplorable  to  see  the  struggles  that  are  made  to  meet 
the  service  of  today  with  the  enginehouse  and  terminal  of  15 
years  ago.  The  ties  and  rails  have  been  replaced,  the  loco- 
motives have  grown  in  size  and  power,  the  cars  are  bigger, 
the  yards  have  grown,  the  freight  houses  have  grown;  in 
fact  everything  has  outgrown  a  large  percentage  of  the  en- 
ginehouses in  service  today. 

For  efficient  work,  the  tracks  from  the  vard  or  station  to 
the  enginehouse  should  be  so  arranged  that  an  engine  which 
has  but  a  short  time  from  its  arrival  to  leaving  time  does 
not  have  to  spend  two  out  of  the  three  hours  in  going  and 
coming  from  the  station  to  the  enginehouse.  The  inbound 
as  well  as  the  outbound  tracks  should  pass  the  coal  chute, 
and  the  chute  should  be  of  a  capacity  large  enough  so  that 
coal  will  be  always  waiting  for  the  engines  instead  of  the 
engines  waiting  for  the  coal.  The  same  may  be  said  of  the 
water  service. 

Some  ashpits  are  so  designed  that  it  is  impossible  for  one 
engine  to  pass  another  at  this  point  and  delays  occur  accord- 
ingly. With  an  ashpit  so  arranged  that  one  engine  can  be 
run  around  those  already  on  the  pit,  it  is  an  easy  matter  to 
give  a  "short  turn"  when  desired.  Where  there  are  perhaps 
three  engines  having  their  fires  cleaned  and  two  behind  them 
awaiting  their  turn,  and  but  one  track  over  the  ashpit,  it 
takes  time  to  have  the  fire  cleaned  on  an  engine  coming  in 
for  a  quick  turn,  and  it  is  hard  to  explain  to  the  despatcher 
why  it  has  taken  an  hour  and  a  half  to  clean  the  fire  and 
turn  an  engine  on  the  turntable. 

Next  comes  the  turntable,  or  ''king  pin"  of  the  engine 
terminal.  When  the  turntable  stops,  the  entire  plant  stops. 
Is  the  best  any  too  good  for  this  important  factor?  In  order 
to  despatch  100  engines  a  day,  the  table  must  turn  two  hun- 
dred times  in  getting  the  engines  in  and  out,  40  times  more 
for  other  purposes  such  as  "spotting"  dead  engines,  putting 


in  wheels,  etc.,  making  240  times  in  every  24  hours,  or  an 
average  of  once  ever>'  six  minutes.  If  an  electric  motor  is 
used  to  ar.ve  the  tal)le,  an  emergency  engine  of  scMne  descrip- 
tion should  be  mounted  and  ready  for  service  at  the  other 
end.  Xo  matter  what  power  is  used,  for  that  matter,  there 
should  be  something  besides  pushing  by  hand,  to  fall  back 
on  when  it  fails. 

Before  going  into  the  house,  let  us  look  at  the  outbound, 
and  storage  tracks.  Are  there  several  tracks  or  but  one  track 
by  which  an  engine  may  leave  ?  Although  all  of  them  converge 
into  but  one  outbound  track  passing  the  coal  chute,  there 
should  be  several  between  this  point  and  the  turntable,  where 
outbound  engines  may  be  lined  up  when  they  are  ready  for 
service  and  the  room  which  they  occupy  in  the  house  is 
needed  for  other  engines,  or  when  there  are  so  many  due  to 
leave  about  the  same  time  of  day  that  it  is  impossible  to 
handle  them  all  over  the  turntable  without  a  delay  to  some. 
A  sufficient  number  of  storage  tracks  to  accommodate  all 
e.xtra  engines,  engines  awaiting  material,  stored  engines, 
extra  wheels,  etc.,  are  indispensable.  In  many  cases,  the 
capacity  of  an  enginehouse  may  be  easily  increased  by  the 
addition  of  storage  tracks.  There  is  no  need  of  taking  up 
valuable  room  in  the  house,  with  engines  which  are  apt  to 
lie  for  any  length  of  time. 

If  the  enginehouse  is  located  in  a  climate  of  severe  win- 
ters, it  should  be  long  enough  so  that  the  doors  can  be  closed 
behind  the  engines  in  the  house  if  effective  results  are  ex- 
pected from  the  workmen.  No  matter  what  the  heating 
facilities  are,  no  house  can  be  kept  warm  if  the  doors  are 
open  and  a  cold  house  is  an  inefficient  house.  How  can  a 
man  keep  his  mind  on  his  work  if  he  is  having  a  struggle  to 
keep  warm? 

Drop  pits  should  be  furnished  which  are  suitable  for  all 
wheels.  If  tank  and  engine  truck  wheels  can  be  renewed  in 
an  hour  by  using  a  drop  pit,  where  it  would  take  four  hours 
without,  not  much  figuring  is  needed  to  indicate  the  saving 
thus  affected.  ."     .. 

The  better  the  {X)wer  plant  and  machine  shop,  the  more 
efficient  will  be  the  enginehouse.  The  old  idea  that  any 
machine,  boiler  or  compressor  which  has  Ijeen  worn  out  in 
the  shop  should  be  put  up  in  an  enginehouse  instead  of 
l>eing  scrapi^ed,  is  fortunately  dying  out.  As  a  rule  a  shop 
is  better  able  to  get  along  with  a  machine  which  is  on  its 
"last  legs"  than  is  an  enginehouse.  The  machines  may  not 
be  used  steadily  from  morning  till  night,  but  an  important 
train  may  be  delayed  on  account  of  a  lathe  breaking  dowTi 
while  boring  a  set  of  piston  packing  or  a  drilling  machine 
failing  while  drilling  a  crosshead  shoe. 

The  storeroom  is  a  hard  proposition  at  the  best  and  one 
which  requires  the  closest  kind  of  co-operation  between  the 
enginehouse  foreman  and  the  storekeeper;  but  in  far  too 
many  cases  the  former  expects  the  latter  to  be  scwnewhat  of  a 
mindreader  in  regard  to  material  needed.  If  he  would  spend 
more  time  in  going  over  the  stock  with  his  storekeeper  and 
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weeding  out  the  sur])luses,  the  hitter  could  order  more  of  the 
essentials  without  fear  of  being  reprimanded  for  carrying 
too  large  a  stock. 

The  best  organization  is  the  one  which  can  turn  an  en- 
gine in  the  shortest  time  without  overlooking  any  work.  A 
large  blackboard  will  be  of  great  benefit  to  any  enginehouse 
in  rcT(jrding  the  progress  of  work.  The  size  of  the  board  in 
regard  to  length  depends  upon  the  number  of  engines  handled 
and  the  items  may  vary  to  suit  local  conditions.  A  separate 
board  for  each  division  using  the  terminal  will  be  found  con- 
venient. 

A  man  who  has  had  e.\j)erience  enough  to  be  a  foreman 
should  know  al)OUt  how  much  work  a  man  can  do  in  a  day 
or  a  certain  time  without  watching  him,  and  can  put  all  of 
the  work  slips  on  certain  kinds  of  work  into  a  box  where 
the  workmen  can  get  them.  A  l>ox  of  this  kind  located  near 
the  bla(k  board  will  save  many  steps  both  for  the  foreman 
and  the  men. 

The  greater  the  responsibility  felt  by  the  men,  the  less 
supervision  is  necessary  and  the  less  the  foreman  will  have 
to  carr}-;  and  the  more  time  he  will  have  to  investigate  and 
improve  the  general  conditions  of  the  enginehouse.  If  this 
responsibility  is  not  already  felt,  it  can  easily  be  brought 
about  little  ity  little  until  the  pipe  fitter  will  take  so  much 
pride  in  the  condition  of  his  {)ipes  that  he  will  tighten  a 
check  pip>e  which  he  sees  leaking  without  waiting  to  be  told, 
and  do  many  other  little  jobs  which  take  but  little  of  his 
time  when  done  in  this  way.  On  the  other  hand,  were  the 
leak  unnoticed  until  the  engineman  had  found  it  after  back- 
ing out  of  the  house,  he  would  have  to  hunt  up  the  foreman, 
who,  in  turn,  would  have  to  find  the  pipe  fitter,  stop  the  work 
which  he  was  doing  and  by  the  time  the  leak  was  repaired, 
the  engine  would  be  badly  delayed.  Moreover,  the  foreman 
would  have  lost  his  time  and  his  temper,  and  the  pi})e  fitter 
would  \)€  disconcerted  for  an  hour.  The  same  can  be  said 
of  the  work  of  the  air  brake  insj^ctor,  the  cab  man,  and,  in 
fact,  all  work  which  is  sj)ecialized  and  looked  after  by  one 
man  or  gang  of  men. 

Some  difficulty  may  be  found  in  locating  the  inspector,  or 
whoever  is  wanted,  without  considerable  hunting.  This  is 
overcome  by  the  flag  system,  under  which  each  specialist 
carries  a  flag  or  lantern  of  distinctive  color  and  when  he  goes 
to  work  on  an  engine,  places  it  on  the  pilot.  This  system  is 
used  on  several  roads  with  good  results. 

One  of  the  hardest  |)roblems  is  keeping  the  house 
clean  and  the  space  between  the  pits  clear  of  ob.structions.  If 
the  floor  is  once  cleaned  up  and  each  individual  given  to 
understand  that  they  must  pick  up  all  tools,  scrap,  and  ma- 
terial of  all  kinds  when  they  complete  a  job,  the  floor  can 
be  ke|)t  clean. 

With  proper  facilities  and  organization,  the  efficiency  of 
an  enginehouse  should  increase  with  the  size  of  the  house 
up  to  the  limit  of  the  turntable,  for  the  larger  the  terminal, 
the  greater  is  the  opportunity  for  installing  systematic  and 
efficient  organization,  where  someone  is  responsible  for  every 
move  and  each  fKirt  of  the  hxomotive,  from  the  time  of  ar- 
rival until  it  leaves  on  its  outbound  trip.  .\ny  hitch  in  the 
work  while  the  locomotive  is  at  the  tenninal.  or  the  failure 
of  any  part  while  it  is  on  the  road,  can  then  be  easily  traced 
to  the  individual  res|)onsil)le. 

SOME   NOTES  ON    EN(JINE   TERMINALS 

BY  GEORGE  TWIST 

Locomotive  Foreman.  Canadian  Pacific.  Fort  William,  Ont. 

In  considering  the  management  of  an  engine  terminal  we 
must  commence  with  the  general  foreman.  He  should  be  in- 
telligent, courteous,  farseeing  and  above  all,  ambitious  and 
enthusiastic.  Without  ambition  and  enthusia.sm  he  cannot 
be  successful  as  undoubtedly  he  will  be  subject  at  times  to 
criticism  which  would  knock  the  spirit  out  of  a  man  without 
these  qualities.     He  must  gather  around  him  a  staff  of  fore- 


men, any  one  of  whom  would  be  able  and  willing  to  han(  le 
the  station  successfully  in  his  absence.  His  staff  should  .e 
so  organized  that  ever\-  man's  work,  no  matter  how  seeming, v 
unimportant,  may  be  checked  up  and  the  responsibiliiy 
placed  for  failure. 

Sho[)  tracks  should  be  so  laid  out  that  the  possibility  of  a 
tie-uj)  through  accident  will  be  reduced  to  a  minimum. 
Crossovers  should  be  suitably  placed  to  enable  an  engine  to 
be  taken  out  of  a  line  of  j)ower  when  recjuired  for  quick  turn 
around  or  to  go  into  the  shoj).  It  fretjuently  haj^pens  tliat 
engines  are  required  for  si)ecial  ser^Mce,  or  for  work  that  men 
are  waiting  to  perform  and  it  necessitates  a  lot  of  unneces- 
sary switching  to  get  an  engine  into  the  shop  at  such  time-. 
Shop  trackage  laid  out  with  convenient  crossovers  will  avoid 
such  extra  work  and  conse(|uent  delays. 

Suitable  lockers  should  be  provided  in  a  clean  room  tn 
permit  of  the  men  keeping  their  clothes  clean  and  comfort- 
able. In  too  many  roundhouses  there  are  u.sed  open  steel- 
work l(Kkers  through  which  the  steam,  water,  and  smoke  can 
l)ass  and  come  in  contact  with  the  clothing.  All  shops  should 
l)e  ke|)t  clean  and  comfortable  in  order  to  obtain  the  best 
results  from  the  workmen. 

Hostlers  should  be  assigned  to  special  work  where  the  out- 
put of  tenninal  is  sufficient.  For  instance,  the  work  of  turn- 
ing in  should  be  handled  by  a  different  hostler  or  hostlers 
from  that  of  turning  out.  Hostlers  taking  charge  of  engines 
on  arrival  should  inspect  the  firebox  and  see  that  the  leaks 
are  })romptly  rejwrted.  Many  cases  have  occurred  where  the 
responsibility  for  damaged  boilers  due  to  low  water  has  not 
l)een  properly  placed  because  of  not  insj^cting  engines  on 
arrival. 

When  taking  coal  care  should  be  taken  not  to  overload 
tender,  and  the  coal  should  be  trimmed  so  as  to  avoid  waste 
through  allowing  it  to  fall  on  the  right  of  way.  When  an 
engine  is  standing  over  the  ashpit,  the  air  pump  should  be 
shut  off  in  order  to  avoid  the  possibility  of  dust  being  drawn 
into  the  pump  and  causing  unnecessar}-  wear.  In  knocking 
out  and  cleaning  fires,  water  should  be  used  freely  in  the 
ashpan  and  pit  to  keep  down  the  dust.  The  blower  should 
not  be  used  too  strongly  when  cleaning  or  knocking  out  fires 
as  this  is  frefjuently  the  cause  of  tubes  and  staybolts  leaking. 
In  moving  engines  around  shop  tracks,  care  should  be  taken 
to  see  that  all  switches,  derails,  etc.,  are  set  correctly,  and 
engines  should  not  be  moved  too  fast.  Considerable  delay 
might  occur  through  carelessness  or  negligence  in  this.  If 
engines  are  pooled,  all  tools,  etc.,  should  be  taken  off  by  a 
man  assigned  to  this  work  and  put  away  in  the  place  pro- 
vided for  this  purpose.  Hostlers  should  see  that  no  tools  or 
equipment  are  left  unprotected. 

\\'hen  an  engine  arrives  in  the  shop,  no  time  should  be  lost 
l)y  the  different  foremen  in  getting  their  men  to  work  in 
order  that  no  unnecessary  delay  will  occur  in  getting  power 
back  into  service.  'I'he  men  assigned  to  the  work  should  be 
chosen  only  because  of  their  (|ualifications.  Roundhouse 
work  is  often  l(K)ked  uj)on  as  rough  and  not  very  particular. 
This  is  a  wrong  viewpoint;  ever)-  job  should  be  done  prop- 
erly. If  at  any  time  due  to  lack  of  time  or  of  material  a 
thoroughly  j)erfect  job  cannot  be  made  the  foreman  should 
decide  what  means  to  ado|)t.  No  workman  should  be  allowed 
to  put  up  a  makeshift  job  on  his  own  responsii)ility  as  this 
tends  to  encourage  and  cultivate  the  habit  of  letting  work  go 
improperly  done.  Foremen  should  be  ke|)t  informed  of  the 
sjjecial  or  heavy  work  required,  and  a  bulletin  board  marked 
up  for  the  information  of  hostlers  and  others,  so  that  en- 
gines may  be  placed  in  a  part  of  the  shop  set  aside  for  special 
work. 

Every  man  should  be  instructed  in  his  special  duties  and 
should  be  disciplined  for  neglect.  Care  should  be  taken  by 
boilenvashers  to  avoid  scale  and  grit  being  allowed  to  get 
into  the  machiner}-,  and  good  canvas  coverings  should  be 
provided.     Foremen  should  check  up  the  work  being  done 
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:.(]  men  who  are  not  giving  value  for  the  money  they  are 
r.tting  should  be  cautioned  and  assisted  to  improve;  if  after 
a  reasonable  time  they  do  not  show  improvement,  they  should 
1  ■  replaced.  Boiler  foremen  should  go  into  fireboxes  on 
ivtT}'  ])Ossible  occasion  and  check  up  the  tul)e  cleaners,  as 
this  is  a  jol)  which  is  frequently  improperl}-  done,  men  often 
( leaning  the  tubes  only  a  short  w  ay  in.  Hoilemiakers  and 
iiibers  should  be  taught  the  proper  use  of  the  beading  tool  as 
ii  has  been  found  that  the  improper  use  of  this  tool  is  ac- 
lountable  for  much  trouble  fronvtube  leakage.  Tools  should 
|.i-  abundant  and  kept  in  good  order. 

A  close  check  should  l)e  kept  on  work  reports,  and  jobs 
which  are  booked  to  be  done  and  O.  K."d  by  mechanics,  and 
are  later  rejiorted  again  should  be  examined  })ersonally  by 
tlie  shop  foreman,  in  order  that  steps  can  be  taken  to 
|)revent  engine  failures  which  frequently  occur  through  work 
I  .ting  improperly  done.  It  often  hapj)ens  that  an  engine 
conies  in  trip  after  trip  requiring  new  j)iston  rod  packing. 
Investigation  will  probably  reveal  the  fact  that  the  crosshead 
is  ver}-  slack  in  the  guides,  the  ])iston  too  small  for  the 
cylinder  or  that  the  rod  is  bent  or  scored.  Each  time  work  is 
improperly  done  means  loss  of  time  and  money,  ^\'hen  an 
engine  is  O.  K.'d  and  is  ordered  out  on  the  road  care  should 
be  taken  to  see  that  the  crew  is  around  in  time  and  that  noth- 
ing is  allowed  to  prevent  its  leaving  in  ample  time,  fully  pre- 
pared in  every  way  to  make  a  successful  trip.  Regarding 
terminal  dela}  and  engine  failures,  i^  every  man  understands 
his  duties  and  performs  them  properly,  and  foremen  and 
engine  despatchers  insist  on  engines  being  O.  K.  before  sup- 
plying them,  the  delays  will  l>e  few.  There  are  engine  fail- 
ures that  are  sometimes  unavoidable,  but  exj)erience  has 
shoNvn  conclusively  that  a  large  majority  are  man  failures 
and  could  l)e  avoided.  Pick  out  the  proper  men  to  inspect 
and  repair  the  power,  lay  down  instructions  and  see  they  are 
lived  up  to,  take  no  unnecessar}-  chances,  and  the  engine 
failures  will  l)e  reduced  to  a  great  extent.  In  conclusion, 
just  a  word  about  organization.  No  foreman  has  his  shop 
properly  organized  unless  it  is  possible  for  any  man  to  be 
away  from  his  duties  and  still  have  his  work  go  along 
smoothly.  This  applies  particularly  to  the  foreman  himself. 
The  most  perfect  organization  is  the  one  which  allows  the 
foreman  to  be  the  least  missed  of  anv  man. 


In  addition  to  the  saving  in  energy  thus  effected  will  be 
the  saring  in  workmen's  time  which  would  l)e  lost  due  to 
inadequate  illumination  if  the  reflectors  and  l>ulbs  are  not 
cleaned.  Ordinarily  the  expenditure  for  lighting  is  about 
'  J  of  1  per  cent,  of  the  wages  of  the  workmen  employed, 
while  to  properly  maintain  that  lighting  s\stem  costs  only 
about  1/30  of  1  per  cent,  of  the  wages. — Railu'ay  Electrical 
Engineer.  .-,_■ 


GLEAN  LIGHTING  FIXTURES 

There  is  nothing  on  a  railroad  that  depreciates  so  rapidly 
as  does  the  efficiency  of  the  lighting  system.  The  rapid 
collection  of  dust  and  smoke  on  the  lighting  fixtures  causes 
the  illumination  to  be  reduced  to  about  50  per  cent,  of  its 
initial  value  in  some  locations  within  a  week,  and  in  the 
average  station  or  shop  it  would  reduce  to  about  50  per  cent, 
efficienc}-  in  one  month. 

The  saving  effected  by  systematically  cleaning  reflectors 
and  lamp  bulbs  will  more  than  pay  for  the  small  extra  ex- 
pense involved.  The  following  example  will  serve  to  em- 
|>hasize  this  point.  Take  a  railroad  which  operates  5,000 
150-\vatt  lamps  and  assume  that  these  lamps  burn  eight 
liours  out  of  ever}-  24  and  that  the  cost  for  current  is  two  cents 
I)cr  kw.  hour.  The  total  cost  of  current  per  year  then  will  Ije 
§3  7,560.  It  has  been  shown  in  numerous  tests  that  a  collec- 
tion of  dust  and  soot  on  reflectors  and  lamp  bulbs  will  re- 
duce the  illumination  by  50  per  cent.  This  means  that  if 
the  5,000  reflectors  and  bulbs  above  mentioned  are  not 
cleaned  half  of  the  light  from  these  lamps  will  be  absorbed 
and  wasted,  causing  a  direct  loss  of  $18,780  per  year,  while 
on  the  other  hand  this  amount  will  be  saved  if  the  reflectors 
and  bulbs  are  systematically  and  regularly  cleaned.  The 
cost  of  cleaning  will  not  amount  to  more  than  three  cents  a 
fixture  a  month  or  a  total  of  $1,800  a  year,  which  is  only  9.6 
per  cent,  of  the  saving.  In  other  words  1,040  per  cent,  will 
be  earned  bv  the  investment. 


FORGE   SHOP   PRACTICE 

BY  V.  T.  KROPIDLOWSKI 

There  is  often  consideraljle  choice  of  method  in  forging, 
and  the  skillful  workman  selects  that  method  of  procedure 
which  will  produce  the  results  with  the  least  amount  of 
manual  labor.  The  practices  in  blacksmith  shop  work 
herein  illustrated  were  descril)ed  to  the  writer  by  an  expert 
in  smith  shop  work.  Fig.  1  shows  the  method  of  forging  a 
cage  for  a  spherical  valve  of  a  deep  well  jjump.  First,  hammer 
out   a   round  di.sc  to  the  required   thickness   and   diameter, 

1^ 


*  Fig.   1 — rorged   Cage  for  Spherical   Pump   Valve 

leaving  a  boss  B,  into  which  is  to  l>e  screwed  the  pump  rod; 
then  cut  out  the  solid  segments  .1,  leaving  the  portions  shown 
in  dotted  lines.  The  segments  cut  out  make  four  tee-shaped 
pieces  D,  of  the  required  dimensions,  the  Tee  being  thicker 
than  the  "stem,"  so  that  thread  can  l>e  cut  when  the  cage 
is  finished  on  the  inside,  E,  for  a  brass  seat  to  be  screwed 
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Fig.  2 — Forging    an    Expansion    Plate    with    a    Gudgeon 

in.  Having  made  the  Tees,  they  must  l>e  welded  to  the 
other  piece  at  A'.  The  whole  is  then  shaped  over  a  man- 
drel. The  bronze  cages  usually  break  in  a  short  time,  due 
to  crystalizing  of  the  metal,  but  wrought  iron  cages  made 
13  years  ago  are  still  in  service. 

Fig.  2  illustrates  the  forging  of  an  expansion  plate  with 
a  gudgeon.     Cut  off  a  square  piece  from  a  flat  bar,  punch  a 


Fig.  3 — Welding  on   a  Tumbling   Shaft   Arm 

hole  .1  and  scarf  it  as  shown.  Cut  off  a  piece  from  a  round 
bar  and  upset  it  at  one  end  as  shown.  Set  the  upset  end 
in  the  hole  A  and  use  a  tool  B  in  making  the  weld.  Strike 
a  few  blows  on  C"  and*  the  expansion  plate  is  made. 

In  welding  an  arm  at  right  angles  to  a  round  bar  in  mak- 
ing a  tumbling  shaft.  Fig.  3,  take  a  piece  of  1-in.  S(juare 
iron,  B,  and  weld  it  around  the  round  bar  D.  Hammer  out 
the  arm  and  upset  it  to  form  the  required  end;  fuller  out  the 
round  bar  as  shown  at  C,  and  set  the  arm  in  the  fullered 
place  in  the  bar  D.  Strike  with  a  hammer  on  the  fillets  of 
the  arm  and  also  on  the  ring  B,  to  weld  it  to  the  arm  at  A. 

Fig.  4  shows  the  forging  of  rod  straps.     Hammer  out  a 
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bar  of  rectangular  section  to  the  required  width  and  the 
thickness  wanted  at  the  end  of  the  rod;  or  if  the  boss  to 
form  the  grease  cup  needs  to  be  thicker  than  the  end,  make 
it  of  that  thickness,  fuller  it  out  as  shown  and  draw  down 
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Fig.  4 — Forging    Rod    Straps 

the  ends  A,  leaving  B  and  C  the  same  thickness.     Bend  it 
to  shape  as  shown. 

Fig.  5  illustrates  a  method  of  forging  valve  yokes.     There 
are  several  ways  of  making  a  valve  yoke,   some  probably 


cross-grained.  The  best  method  to  obtain  a  strong  job  is 
as  follows:  Hammer  out  a  shape  as  in  W ,  and  fuller  tat 
at  -I.  Hammer  out  another  piece  E  and  weld  to  the  front 
piece  (.-.fter  both  are  bent)  at  C  and  D;  either  a  scarf 
can  be  used,  as  at  C,  or  the  method  shown  at  D,  the  latt  r 
being  recommended.  Now  hammer  out  a  round  bar,  up- -t 
it,  and  weld  it  into  the  fullered  space,  as  at  A. 

Fig.  6  shows  the  making  of  rocker  arms.  Take  a  piece  .1 
of  square  section  and  the  required  dimensions  and  weld  it 
around  a  round  bar  at  the  end;  repeat  at  the  other  end  is 
shown.  Now  hammer  out  two  arms  C,  the  required  size 
and  shape,  U  them  in  and  weld  to  the  ends  as  shown. 

Fig.  7  illustrates  the  forging  of  a  link  saddle.  Take  a 
rectangular  piece  like  that  shown,  of  the  required  dimen- 
sion. Fuller  it  out  on  both  flat  sides,  then  draw  out  the 
end  A  round.  Flatten  out  the  end  B  to  the  recjuired  dimen- 
sions. 


C^ 


J i_ 


^D 


f'^^  r 


rt-+T> 


Fig.  5 — Forging  Valve  Yokes 


quicker  than  this,  but  they  do  not  result  in  as  good  and 
durable  yokes.  One  method  is  shown  in  X.  Take  a  piece 
as  shown  by  the  full  lines  and  hammer  it  out  to  the  dotted 
line  shape,  leaving  a  boss  which  is  then  hammered  to  the 


Fig.  6 — Making  a  Rocker  Arm 


shape  C,  when  the  stem  can  be  welded  to  the  scarf.  This 
method  has  the  objection  of  the  stub  G  being  cross-grained, 
and  invariably  it  will  break.  Another  quick  method,  which 
usually  is  the  most  common  practice,  is  shown  in  Y .  Take 
a  piece  as  shown  by  the  solid  lines,  punch  a  hole  U  and 
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PISTON  VALVE  PACKING  RINGS 

BY   JOHN  V.    LeCOMPTE 

The  piston  valve  is  much  better  than  the  slide  valve  for 
locomotives;  it  is  more  equally  balanced  and  has  low  cost 
of  upkeep.  The  built-up  type  piston  valve,  composed  of 
one  spool,  two  bull  rings,  four  packing  rings  and  two  fol- 
lower heads,  which  clamp  the  valve  rigidly  in  position  and 
form  walls  for  the  two  end  rings,  gives  the  greatest  satisfac- 
tion. To  obtain  the  best  results  from  this  valve  the  bull 
rings  should  have  a  limit  of  wear  not  to  exceed  3-16  in.,  so 
as  to  provide  a  bearing  surface  of  the  packing  ring  on  the 
bull  ring  great  enough  to  hold  the  ring  in  its  proper  position. 
The  same  is  true  of  the  follower  heads.  The  end  play  of 
the  packing  ring  should  not  exceed  the  thickness  of  a  piece 
of  paper,  and  should  Ije  just  enough  to  permit  the  packing 
ring  to  work  freely. 

The  wearing  surfaces  of  a  valve  should  be  made  of  the 
l^ei^t  material  possible  to  insure  long  life  to  the  valve,  a 
g(X)d  mileage  and  low  cost  of  repairs.  This  is  especially 
true  of  the  packing  rings.  The  rings  should  not  only  be 
made  of  a  good  quality  of  iron,  but  they  should  l)e  carefully 
turned  and  applied  to  the  piston  valve  chamber  in  order 
that  they  will  satisfactorily  do  the  work  required  of  them. 
The  rings  ."^hould  be  turned  on  a  machine  having  two  heads, 
both  heads  being  used  at  once.  They  should  be  turned 
y%  in.  larger  than  the  bore  of  the  valve  chamber  bushings, 
and.  after  they  have  been  properly  cut,  they  should  be 
clamped  snugly  together  on  the  face  of  a  lathe  or  any  other 
machine  suitable  for  this  purpose,  and  turned  to  the  exact 
diameter  of  the  bushings.  This  insures  a  snug  fit  of  the 
rings  in  the  bushings,  and  also  at  the  break  in  the  rings. 
After  the  rings  have  been  made  they  should  be  handled 
with  care,  as  careless  handling  in  assembling,  or  applying 
them  to  the  valve  chamber,  has  often  destroyed  the  efficient 
work  done  in  their  manufacture. 

The  valve  chaml>er  bushing  should  be  maintained  round 
and  should  l)e  bored  if  it  is  1-16  in.  or  more  out  of  round. 
The  cylinder  casting  itself  should  be  properly  bored,  for 
otherwise  new  bushings,  that  are  accurately  bored,  will  be 
distorted  when  forced  into  the  cylinder  casting,  which  will 
necessitate  reboring  the  bushings  after  they  have  been  ap- 
plied. If  the  rings  are  properly  made  and  properly  applied 
to  perfectly  round  bushings,  the  oil  consumption  will  be 
reduced,  better  mileage  will  be  obtained,  and  there  will  be 
a  reduction  in  repair  costs. 


Fig.   7 — Forging  a  Link  Saddle 

split  the  piece  along  the  line  /;  spread  it  and  hammer  it  out 
and  bend  as  shown  by  the  dotted  lines;  then  draw  out  the 
boss  /  to  the  shape  K  and  weld  the  valve  stem  to  the  scarf. 
This  has  the  same  objection  as  the  first  one,  the  metal  being 


Placing  U-Bexds  in  Pipe  Lines. — The  bend  should  be  in 
the  same  plane  as  the  pipe;  that  is,  it  should  be  so  placed  that 
the  ends  will  be  forced  nearer  together  or  drawn  apart  by  the 
action  of  expansion  or  contraction  of  the  line  whose  variation 
in  length  it  is  intended  to  compensate  by  the  flexibility  of  the 
bend. — Power. 


What  the  Boys  Think  of  Apprenticeship 


Half-a- Dozen  Letters  From  Live  Apprentices 
With   Suggestions    as    to   Improved    Practices 


The  two  prize  articles  in  the  recent  apprentice  competition, 
toijether  with  three  other  letters,  were  published  in  our  April 
i?sue,  page  197.  The  following  letters  were  received  in  this 
same  competition : 

AN  APPRENTICE  SCHOOL  IS  NECESSARY 

BY  WILLIAM  HEISE 
Machiniet  Apprentice,  Erie  Railroad,  Jersey  City,  N.  J. 

I  don't  think  anjthing  quite  equals  a  well-equipped,  well- 
regulated  apprentice  school,  with  a  capable,  intelligent  in- 
structor, for  aiding  the  apprentice.  Those  boys  who  already 
have  a  good  knowledge  of  mathematics  and  drawing  can  go 
ahead  with  other  more  advanced  studies.  A  little  theory  in 
the  school  room  will  aid  them  considerably  in  their  shop  prac- 
tice. 

A  machinist  apprentice  should  learn  all  about  the  various 
machines  he  is  taught  to  operate.  When  he  is  working  on 
l(Komotives  the  same  thing  should  apply.  The  instructor 
would  do  well  to  give  the  boys  lectures  from  time  to  time  on 
lubricators,  pumps,  injectors,  superheaters  and  the  like.  A 
few  models  for  valve  setting  and  shoe  and  wedge  setting 
would  not  be  amiss  in  the  school  room.  Charts  could  also  be 
hung  around  the  school  room  walls  with  such  important 
data  as  the  various  cutting  speeds  and  feeds,  and  the  proper 
way  to  grind  cutting  tools  and  drills.  In  fact,  anything  at  all 
important  pertaining  to  the  machinist  trade  should  be  brought 
to  the  attention  of  the  apprentice. 

The  boilermaker  apprentices  also  have  much  to  learn  re- 
garding their  trade,  which  can  only  be  taught  in  the  school 
room.  It  is  well  enough  to  know  how  to  do  a  certain  thing, 
but  it  is  also  important  to  know  why  it  should  be  done  in  that 
particular  way.  The  boilermaker's  apprentice  should  learn 
where  to  apply  single  or  double  rows  of  rivets,  and  the  strains 
which  rivets  and  staybolts  must  withstand.  There  is  just  as 
large  a  field  of  study  for  the  young  boilermaker  as  there  is 
for  the  machinist. 

The  blacksmith  apprentice  has  a  somewhat  different  and 
more  difficult  proposition  to  deal  with.  There  are,  of  course, 
many  books  written  on  the  heat  treatment  of  steel,  forging, 
tempering,  etc. 

I  think  that  it  is  up  to  all  machine  and  repair  shops  of  any 
considerable  size  to  establish  an  apprentice  school,  if  they 
have  not  already  done  so. 

DON'T   SCOLD 

BY  ARTHUR  J.  MERRIMAN 

Boilermaker  Apprentice,  Atchison,  Topeka  &  Santa  Fe,  Richmond,  California 

During  my  career  as  an  apprentice  I  have  found  that  the 
more  a  foreman  encourages  an  apprentice  the  more  willing 
he  is  to  work  and  strive  harder  to  succeed.  One  word  of  en- 
couragement is  worth  more  than  all  the  scolding.  Some  fore- 
men, of  course  I  am  not  saving  all,  are  in  the  habit  of  get- 
ting very  angry  when  an  apprentice  makes  a  mistake.  He  is 
bound  to  make  mistakes;  if  he  did  not,  he  would  not  be  an 
apprentice. 

After  an  apprentice  finishes  his  course  he  does  not  want  Uj 
get  it  into  his  head  that  he  is  through  with  his  schooling. 
He  is  just  beginning,  and  it  is  going  to  take  a  great  deal  of 
study  on  the  outside  to  make  of  himself  a  capable  and  effi- 
cient mechanic. 

I  do  not  know  if  all  railroads  have  established  apprentice 
schools,  but  if  other  roads  are  working  under  the  same  system 


as  the  Santa  Fe  I  cannot  see  how  to  make  the  apprentice 
course  of  greater  practical  value. 

In  the  shops  where  I  am  working  I  have  noticed  a  great 
deal  of  improvement  in  the  last  four  years.  The  work  is 
done  now  with  more  science  and  a  great  deal  quicker.  This 
road  makes  a  practice  of  promoting  its  own  men  to  fill  vacan- 
cies as  they  occur,  which  I  think  is  ven  good. 

TEAMWORK  BETWEEN  SCHOOL  AND  SHOP 

BY  WILLIAM  L.  LENTZ 
Machinist  Apprentice,  New  York  Central,  Avis,   Pa. 

The  apprentice  school  not  only  educates  us  for  Ijetter  and 
higher  positions  at  the  expiration  of  our  apprenticeship,  but 
makes  it  possible  to  attain  more  than  a  common  school  edu- 
cation. Then,  too,  the  elements  of  that  which  inspire  and 
make  it  possible  for  an  apprentice  to  develop  in  knowledge 
may  be  found  in  the  methods  employed  and  advantages 
which  these  schools  afford.  This  is  not  only  true  in  regard 
to  the  four  hours  each  week  in  the  school  room,  but  also  of 
the  confidence  and  tests  of  proficiency  by  the  management 
during  the  regular  working  hours.  The  privilege  of  putting 
to  a  test  the  question  or  questions  that  arise,  and  which 
cannot  be  thoroughly  solved  in  the  school  room.  apj)eals 
greatly  to  the  average  apprentice.  Furthermore,  I  am  strongly 
impressed  with  the  trust  bestowed  by  the  officers  permitting 
us  to  perform  special  duty  whenever  it  is  necessar}'. 

A  greater  interest  would  l)e  taken  in  each  apprentice  school 
if  a  reward  were  given  for  the  amount  of  work  accomplished. 
Such  a  reward  may  !)e  effected  by  awarding  a  lx)nus  for  all 
sheets  of  home  or  classroom  problems,  or  other  courses  over 
the  number  required  of  each  apprentice  every  month.  This 
bonus  may  be  any  one  of  a  number  of  articles,  one  of  which 
may  be  a  portion  of  a  series  of  books  similar  to  the  Me- 
chanic's Hand  Book. 

During  the  past  two  years  of  my  apprenticeship  I  have 
visited  three  different  railway  shops  in  which  apprentice 
schools  were  established,  and  have  found  the  greatest  mistake 
to  be  that  the  average  class  instructor  does  not  know  the  sit- 
uation among  foremen,  mechanics  and  apprentices.  While 
the  latter  are  being  taught  up-to-date  methods  of  doing  work 
by  the  class  instructor,  their  suj)eriors  throughout  the  shop 
are  teaching  them  methods  many  years  behind  the  times. 
This  has  a  tendency  to  keep  both  the  school  and  shop  effi- 
ciency down. 

Many  of  the  shop  instructors  become  discouraged  when 
instructing  a  boy  who  may  be  deficient  in  understanding.  To 
overcome  such  a  condition  he  should  overlook  these  short- 
comings and  assist  him  in  every  possible  way,  instead  of 
neglecting  him  entirely.  Negligence  and  partiality  on  the 
part  of  in.>tructors  make  all  these  deficiences  possible,  and 
may  create  in  the  mind  of  the  apprentice  boy  the  impression, 
"I  am  not  getting  a  show."' 

THE  RIGHT  AGE  TO  START  IS  18 

BY  NIELSEN  POLLARD 
Fourth  Year  Apprentice,  Atchison.  Topeka  &  Santa  Fe,  Albuquerque,  New  Mex. 

The  greatest  factor  in  producing  expert  workmen  from  the 
average  apprentice  is  the  in.structor,  and  by  instructor  I  mean 
anyone  who  may  have  occasion  to  show  an  apprentice  any- 
thing pertaining  to  his  trade.  Thus  the  need  of  having  a 
good,  clean  and  competent  working  force  in  clean  and  sani- 
tary surroundings  may  l)e  seen.     These  are  first  requirements 
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without  winch  it  i?  useless  to  try  to  produce  expert  mechanics. 
Also  to  pRxluce  efficient  workmen  the  shop  itself  must  be 
efficient  with  i^ood,  u])-to-(late  iiKichinen'. 

The  instructor  mu>t  l)e  a  man  that  apj)rentices  can  res|>ect. 
If  he  is  interested  in  their  sports  and  can  join  in  with  them 
he  can  j^ain  their  contidence  much  more  quickly.  It  is  also 
a  yreat  advantauje  for  an  instructor  to  have  ser\-ed  his  time  as 
an  ai)j)rentice,  for  in  no  other  way  can  he  understand  the 
apprentice's  private  oi)inion  of  his  job. 

The  apprentice  believes  he  is  there  to  learn  his  trade,  not 
to  see  how  many  ])ieces  of  work  he  can  turn  out  in  a  day. 
This  is  why  I  do  not  believe  in  a  bonus  system  for  appren- 
tices. One  must  first  learn  thoroujjhly  to  do  a  job  correctly 
before  he  can  speed  up,  and  when  he  has  learned  to  do  a  jol) 
correctly  it  is  time  to  iio  to  somethini;  else.  At  any  rate,  bonus 
will  have  very  little  effect  on  an  apprentice  who  is  interested 
in  his  work.  A  ^xxl  apprentice  will  not  slight  any  thing  for 
bonus,  and  he  will  not  be  capable  of  turning  out  good  work 
any  faster  than  he  is. 

And  la.st.  but  not  Ity  any  means  the  k'a>t.  and  perhaps  from 
the  employer" s  standj)oint  it  is  the  first,  is  the  selection  of  the 
apprentice.  I  believe  that  the  older  the  apprentice  is  when 
he  starts  the  better  he  will  i>e  when  he  graduates.  If  he  is 
ItS  years  old  he  will  have  outgrown  his  boyish  tendencies 
toward  having  a  good  time  during  working  hours  and  will 
settle  down  to  a  gootl,  steady  pace.  Also  if  he  is  hS  he  will 
have  had  time  to  go  to  high  school,  and  the  more  general 
education  a  boy  has  the  l)etter  it  will  be  for  all  concerned. 
Also  an  apprentice  of  hS  will  practically  have  attained  his 
growth  physically,  and  a  good  strong  body  certainly  helps; 
at  least  it  docs  in  locomotive  shops.  I  have  .seen  apprentices 
with  no  great  intelligence  forge  far  ahead  of  the  others  simply 
on  account  of  l>eing  strong  and  husky. 

THE  NEW  APPRENTICESHIP 

BY  WM.  JOHNSTON 
Filth  Year  Locomotive  Apprentice.  Canadian   Pacific.  Montreal.  Canada 

Hand  in  hand  with  the  rapid  increase  in  train  tonnage, 
larger  locomotives,  heavier  cars  and  extensive  shops  has  risen 
the  demand  for  more  efficient  mechanics  to  cope  with  the 
maintenance  and  o|)erating  conditions  of  the  railroads  of  to- 
day. To  this  end  the  old  apprenticeship  system  has  had  to 
give  way  to  Ijetter. 

The  old  system  of  rough  and  tumble,  get  through  anxhow. 
of  favoritism  and  its  attendant  discontent  and  discouragement 
to  the  less  favored  apprentices,  has  passed,  and  in  its  plact 
has  come  a  golden  opportunity  to  the  young  mechanic,  where 
systematized  instruction  in  the  modern  theory  and  practice  of 
tlie  trades  is  given  by  expert  instructors.  Under  the  new 
system  merit,  grit  and  intelligence  are  the  only  factors  that 
count;  each  aj)prentice  has  an  equal  chance  to  make  gootl; 
his  work  is  carefully  inspected  and  criticized,  advice  being 
given  towards  imjjrovement. 

In  conjunction  with  the  practical  shop  work  is  the  school 
work,  the  apprentices  being  paid  the  regular  rates  while  in 
sch(X)l,  a  thing  unheard  of  a  few  years  ago.  Scholarshif)s  are 
offered  annually,  enabling  the  brightest  apprentices  to  con- 
tinue their  studies  into  their  future  life's  work,  and  many  of 
the  modem  roads  maintain  a  university  scholarship  for  those 
of  their  apj)rentices  who  qualify,  thus  enabling  an  earnest, 
ambitious  young  apprentice  to  start  right  at  the  foot  of  the 
ladder  and  to  climb  right  through  to  the  uppermost  rung  of 
the  profession  by  simply  applying  himself  and  grasping  each 
opportunity  offered  l)y  his  apprentice  course. 

The  social  side  of  apprentice  life  has  also  expanded.  Many 
lines  now  encourage  and  organize  baseball,  amateur  athletic 
and  debating  clubs  and  inter-shop  teams,  and  matches  are 
regularly  played,  lending  an  altogether  different  aspect  to 
the  former  humdrum  existence  of  the  apprentices. 

More  attention  might  be  paid  to  attracting  the  young  men 


graduating  from  the  high  schools,  who  at  present  largely  dri  t 
into  i)oorl\-  paid  office  work,  through  ignorance  of  the  splei  - 
did   opportunities  offered   by  the  leading  railroad   apprenti( 

courses  and  the  great  and  ever  increasing  field  of  engineering' 
with  its  j)ersistent  demand  for  highly  skilled,  intelligent  me- 
chanics and  engineers.  It  is  not  enough  that  a  young  ma  i 
i^e  started  on  such  an  apprentice  course  and  left  to  striv 
along,  Ijut  rather  eftorts  must  l)e  made  by  the  departments  to 
keep  up  his  enthusiasm  in  the  work  during  those  four  or  tiv* 
long  apprenticeship  years,  by  keeping  a  definite  goal  or  ob- 
jective vividly  in  ills  view. 

A  new  day  has  dawned  in  apprenticeship  methods,  the  da\ 
of  the  self-confident,  ambitious  and  efficient  apprentice  who 
can  use  his  head  as  well  as  his  hands,  with  the  result  that  ;i 
l>etter  and  closer  feeling  of  loyalty  is  steadily  growing  up 
l)etween  the  graduating  apprentice  and  his  railroad  alm;i 
mater.  But  the  full  l)enefit  will  not  be  oi)tained  from  the 
courses  until  the  ai)])rentices  have  been  educated  to  grasp  tht; 
present  o{)portunities  and  facilities  to  the  limit. 

FOUR  SUGGESTIONS 

BY  CARL  J.   PRYOR 
Apprentice.  Atchison.  Topeka  &  Santa  Fe.  Clovis.  New  .Mexico 

\\  ithout  any  doubt,  the  most  inspiring  and  helpful  feature 
of  the  modern  railway  mechanical  apprenticeship  course  is 
the  arrangement  whereby  the  training  in  the  shop  is  supple- 
mented by  a  stud}-  in  the  school  room  of  mathematics,  ele- 
mentary mechanics,  railway  shop  practice  and  drafting.  No 
longer  is  the  road  to  advancement  to  positions  which  retjuire 
a  technical  education  closed  to  the  young  man  who  did  not 
have  the  opportunity  to  finish  his  education  Ijefore  beginning 
to  serve  his  aj)prenticeship.  The  modern  apprentice  school 
gives  such  a  young  man  an  opportunity  to  acquire  the  first 
steps  in  a  technical  education.  It  trains  him  to  study  and 
gets  him  in  the  hai)it  of  studying,  so  that  a  boy  who  is  ambi- 
tious and  anxious  to  learn  has  a  fair  education  at  the  end  of 
four  years  and  the  ability  to  pursue  any  line  of  technical 
study  he  may  desire. 

The  shop  instructor  instructs  the  boy  at  each  new  step,  sees 
that  he  gets  a  chance  to  learn  all  the  classes  of  work  in  the 
shop,  that  he  is  given  fair  treatment  by  all,  and  that  the  ap- 
prentice l>ehaves  himself,  both  while  in  the  shop  and  off  duty. 

Following  are  a  few  practices  which,  in  the  writer's  opin- 
ion, could  be  altered  and  be  of  practical  benefit  to  the  rail- 
road : 

( 1 )  The  greatest  aid  would  be  actually  to  convince  all 
the  officers,  from  the  highest  to  the  lowest,  that  the  onlv  way 
to  insure  a  supply  of  intelligent,  competent  and  loyal  work- 
men to  meet  future  re(iuirements  is  to  educate  and  train  them 
in  the  ])resent. 

(2)  There  is  too  great  a  tendency  to  entirely  excuse  the 
apprentice  for  all  his  mistakes  in  judgment  and  work.  There 
are  foremen  who  are  afraid  honestly  to  criticize  an  apjiren- 
tice.  unloss  the  ca.se  is  .serious,  for  fear  they  will  l)e  misunder- 
stood by  the  higher  officers  and  be  considered  as  too  hard  on 
the  boys.  An  ai)prentice  who  is  not  taught  responsibility 
will  become  a  mechanic  that  cannot  always  be  relied  upon. 

(3)  The  length  of  the  api)renticeshi])  should  be  made 
varialjle,  with  perhaps  a  fixed  minimum,  or  the  scope  of  the 
work  the  ajiprentice  is  to  learn  should  be  made  variable. 
With  the  i)resent  system  the  idea  seems  to  be  to  hold  each 
bo\-  on  each  class  of  work  about  the  same  length  of  time  re- 
gardless of  his  ability.  This  plan  must  work  to  the  detriment 
either  of  the  bright,  hard-working,  quick-learning  boy,  or  the 
slower,  less  gifted  one. 

(4)  Make  the  shop  in.structor,  not  the  foreman,  absolutely 
responsible  for  the  work  done  by  the  apprentices.  This  causes 
the  instructor  to  break  in  the  apprentices  in  such  a  way  that 
they  will  not  slow  down  the  work  and  thus  does  awav  with 
the  average  foreman's  main  objection  to  the  apprentice. 
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A  DOUBLE  THERMIT  WELD 

BY  ROBERT  W.  MILLER 
Foreman  Blacksmith,  Cincinnati,  Hamilton  &  Dayton,  Cincinnati,  Ohio 

Recently  we  received  two  locomotives  at  the  Ivorydale 
shops  of  the  Cincinnati,  Hamilton  &  Dayton,  each  of  which 
ha'l  two  broken  frame  rails,  the  breaks  being  located  one 
above  the  other  in  the  top  and  bottom  rails  of  the  main  frame 
ju-t  in  front  of  the  forward  pedestal  jaw.  As  no  other  re- 
p;iirs  were  required  on  the  engines  and  they  were  needed  in 
service  the  possil^ility  of  Thermit  weldins;  both  breaks  at  one 
time  suggested  itself  as  a  means  of  reducing  the  time  that 
thev  would  be  held  in  the  shop.  As  there  would  be  difficulty 
in  securing  the  right  amount  of  expansion  on  the  second  weld 
if  the  job  were  completed  in  two  welds,  which  would  not  be 
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fracture  this  box  was  filled  and  tamped  with  the  u.sual  mix- 
ture of  one  part  fire  clay  and  two  parts  sand,  the  top  of  the 
riser  being  covered  with  a  Vj-in.  plate,  through  the  center  of 
which  a  hole  was  drilled.     This  was  closed  by  a  "s-in.  rod. 

the  end  of  which  was  reduced  in  diameter  to  fit  the  hole  in 

the  plate.  The  top  Ikjx  was  made  2  in.  smaller  all  around  than 
the  lower  box,  the  two  Ijeing  held  together  with  the  tie  rods, 
as  shown.  A  wax  connection  was  made  from  the  main  pour- 
ing gage  to  the  top  mold  and  the  upper  box  was  filled  and 
tamped  in  the  usual  manner,  the  vent  in  the  plate  over  the 
lower  riser  being  closed  with  the  ~8-in.  rod.  The  risers  in 
each  case  were  formed  of  2-in.  pipe. 

\\'ith  the  mold  complete  the  frames  were  preheated  with 
two  torches,  one  being  used  in  each  of  the  heating  gates.  The 
",S-in.  rod  was  removed  to  facilitate  the  proper  heating  of 
the  lower  frame  rail  and  to  vent  the  lower  mold  while  pour- 
ing. The  success  of  this  arrangement  is  attested  b}  the  fact 
that  the  lower  rail  reached  the  desired  temperature  first. 

The  welds  required  175  lb.  of  Thermit  mixture  and  were 
both  successful,  the  engine  being  held  out  of  service  but  little 
longer  than  what  would  have  l>een  required  for  one  weld. 
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Location  of  the   Fractures  in  the  Main   Frame   Ralls 

experienced  were  both  fractures  to  be  welded  at  the  same 
time,  it  was  decided  to  use  one  crucible  and  make  both  welds 
in  the  same  mold.  For  this  work  but  one  pair  of  wheels  was 
dropped  and  the  crosshead  was  disconnected  but  not  removed, 
the  guides  being  left  in  position. 

The  fractures  were  first  drilled  out  to  a  width  of  one  inch 
and  the  metal  of  the  front  rails  also  removed,  as  shown  in  the 
sketch  of  the  frame,  to  allow  a  free  flow  of  the  welding  metal 
and  to  assist  in  reinforcing  the  main  frame  at  the  welds.    A 
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Arrangement  of  the  Mold  for  Double  Thermit  Weld 


bar  of  iron  2  in.  by  4  in.  in  section  was  placed  acro.ss  the  en- 
gine again.st  the  back  cylinder  heads  and  the  pedestal  binder 
put  in  place.  By  means  of  a  jack,  j)laced  between  the  front  end 
of  the  binder  and  the  bar,  an  equal  expansion  of  .S/16  in.  was 
secured  on  both  rails.  A  box  was  then  built  up  around  the 
bottom  rail,  just  as  it  would  have  been  if  but  the  one  weld 
were  to  have  been  made.  The  wood  pouring  gate,  however, 
was  long  enough  to  extend  up  to  a  point  above  the  riser  on 
the  top  weld.    With  the  wax  mold  in  place  about  the  lower 


BY  A.  R.  HODGES 
General  Foreman  Boilermaker,  St.  Louis  A  San  Franciaco;  Memphis.  Tenn. 

Before  an  engine  is  placed  in  service  after  l>eing  turned  out 
of  the  back  shop,  the  roundhouse  inspectors  should  give  it  a 
thorough  examination.  The  front  end  appliances,  ash  pans 
and  grates,  fire  box  and  tubes  should  receive  sj^ecial  atten- 
tion. Of  course  this  has  already  Ijeen  done  by  the  back  shop 
inspectors,  but  the  roundhouse  inspector  should  check  up  all 
the  work  performed  in  the  back  shop  from  the  maintenance 
point  of  view.  For  it  is  the  roundhouse  force  which  from 
now  on  will  have  to  do  with  the  upkeep  of  the  lx)iler,  and 
upon  whom  will  rest  the  responsibility  for  properly  main- 
taining the  locomotive  in  serviceable  condition.  No  me- 
chanical man  engaged  in  construction  and  repair  work  in  the 
back  shop  can  hope  to  make  the  success  he  should,  except 
that  he  keep  himself  in  touch  with  the  roundhouse  conditions 
and  the  performance  of  the  locomotive  while  in  service. 

An  essential  element  in  the  proper  maintenance  of  the 
locomotive  boiler,  is  to  maintain  an  even  temperature  as  near 
as  possible  at  all  times.  It  is  detrimental  to  the  upkeep  of 
the  locomotive  boiler  to  oj>en  the  fire  door  when  it  is  j)er- 
mitted  to  "pop,"  as  this  reduces  the  temi>erature  of  the  fire 
box  and  contraction  sets  in.  This  is  liable  to  result  in  leakv 
tul)es.  For  the  same  reason  an  engine  should  not  be  j)er- 
mitted  to  drift  without  keeping  a  white  fire  in  the  fire  lx)x 
while  doing  so.  An  injector  should  not  be  in  operation  when 
the  engine  is  popping  unless  there  is  a  hot  fire  in  the  fire  box 
at  the  same  time.  Fnginemen  should  endeavor  to  leave  their 
engines  at  the  cinder  pit  with  a  full  boiler  of  water  and  a 
good  fire  in  order  that  the  hostlers  will  not  l)e  compelled  to  fill 
the  boiler  just  previous  to  blowing  off  the  steam.  The  water 
should  never  be  raised  after  the  fire  has  Ijeen  dumjied  and  the 
engine  is  placed  in  the  roundhouse.  All  these  precautions 
should  be  exercised  to  avoid  al)rupt  changes  in  temperature, 
which  are  the  cause  of  more  leaky  tulles  than  almost  any  other 
factor.  Moreover,  any  condition  necessitating  frequent  work- 
ing of  the  tubes  in  the  roundhouse,  greatly  reduces  their  life 
and  leads  to  an  earl\-  shopping  of  the  engine. 

The  prevention  of  engine  failures  due  to  leaky  tul)es  does 
not  rest  entirely  with  the  roundhouse  lx)ilermakers,  regard- 
less of  the  fact  that  they  are  compelled  to  assume  the  re- 
sponsibility. A  proper  appreciation  of  the  effects  of  the 
inequalities  of  temperature  in  the  locomotive  Ixjiler  on  the 
part  of  enginemen  and  hostlers  would  bring  alx)ut  consider- 
able improvement. 

In  working  over  leaky  tul)es  in  the  roundhouse,  too  often 


?58 


RAILWAY     MECHANICAL    ENGINEER 


Vol.   90,    No.   5 


not  enough  time  is  taken  to  perform  the  work  properly.  The 
"hot  man"  is  urged  to  get  the  engine  ready  as  soon  as  pos- 
sible. Accordingly,  therefore,  he  enters  the  box  with  his 
hammer  and  Ijeading  tool,  and  hurriedly  and  in  a  super- 
ficial manner  works  the  leaky  tubes.  In  some  instances 
where  it  is  difficult  to  hold  the  beading  tool  and  hit  it  with 
his  hammer  he  discards  the  tool  altogether  and  simply  uses 
the  peen  of  his  hammer.  No  doubt  he  stops  the  leaks  and 
the  engine  leaves  the  terminal  with  the  l>oiler  apparently  in 
good  condition.  But  the  moment  the  engine  begins  to  work 
hard,  or  the  temperature  is  suddenly  reduced  the  flues  will 
begin  to  leak  again,  and  long  before  the  terminal  is  reached 
it  may  be  necessary  to  reduce  the  tonnage,  or  a  complete 
failure  may  result.  If  investigation  is  made  to  locate  the 
responsibility,  the  roundhouse  boilermaker  will  try  to  justify 
himself  by  truthfully  saying:  'She  was  dry  when  she  left 
the  roundhouse." 

Tubes  should  never  be  beaded  to  make  them  tight.  Bead- 
ing should  be  resorted  to  only  occasionall)  and  then  for  the 
sole  purpose  of  laying  the  bead  back  to  the  sheet  where  it 
belongs.  Excessive  l)eading  flattens  the  bead,  cuts  up  and 
destroys  the  sheet  and  reduces  the  tube  in  thickness  until  the 
bead  falls  off  and  the  tube  loses  its  holding  force  in  the  sheet. 
Because  of  the  improper  use  of  the  beading  tool  three  or  four 
different  standard  sizes  are  furnished.  Size  No.  I  is  used  in 
the  first  setting  of  the  tul->es  in  the  back  shop.  The  "hot  work" 
man  is  furnished  with  a  No.  2  beading  tool,  which  is  a  little 
larger  than  a  No.  I.  As  the  flues  are  rebeaded  again  and 
again,  the  beads  flatten  out  until  finally  a  No.  .>  or  4  tool 
is  required. 

If  the  boiler  repairs  have  Ijeen  j)roperly  made  when  an 
engine  comes  from  the  back  shop,  the  tubes  will  have  l)een 
swaged  to  a  size  requiring  two  or  three  good  blows  with  a 
backing  hammer  to  drive  them  through  the  holes  in  the  back 
flue  sheet,  leaving  o/16  in.  of  the  ends  projecting  be- 
yond the  sheet  to  form  the  beads.  This  is  sufficient  to  fill  a 
No.  2  beading  tool,  which  is  the  most  generally  accepted 
Standard.  The  No.  1  tool  is  sometimes  used  in  applying  new 
tubes  because  it  requires  but  a  scant  3/16  in.  of  material  to 
properly  fill  it  and  allows  a  greater  range  of  tools  to  take  care 
of  the  flattening  of  the  bead  while  the  engine  is  in  service. 
However,  the  No.  2  bead  is  more  substantial  in  every  respect 
and  should  be  used  at  the  outset.  It  should  be  maintained 
by  refraining  from  continuous  use  of  the  beading  tool  as  a 
means  of  caulking  leaky  tubes  and  other  sizes  of  tools  should 
be  unnecessary. 

Rollers  are  but  little  better  than  beading  tools  in  the  work- 
ing of  leaky  tubes,  as  they  expand  the  tube  only  on  the  fire 


side  of  the  sheet.  Their  repeated  application  also  rapid)/ 
reduces  the  thickness  of  the  tubes  and  thus  shortening  thdr 
life,  increases  the  diameter  of  the  tube  holes,  cracks  the 
bridges  and  buckles  the  sheet.  Although  the  complete  pro- 
hibition of  their  use  in  the  roundhouse  is  often  recommended. 
I  believe  they  may  be  used  with  good  results  if  proper  care  i> 
exercised  in  determining  when  to  use  them.  Their  complete 
elimination  from  the  roundhouse  and  their  continuous  use  in 
reworking  tubes  are  extremes  neither  of  which  are  desirable 

In  setting  tubes  with  a  j)rosser  expander  the  writer  be- 
lieves that  the  type  B  tool  should  be  used.  The  shoulder  on 
a  type  A  expander  is  rather  sharp,  and  has  a  tendency  to 
siiear  the  tube  on  the  inner  edge  of  the  hole,  while  the  type 
C  does  not  have  sufficient  shoulder  to  form  a  substantial 
joint.  The  type  A  tool  should  be  used  not  only  in  the  appli- 
cation of  the  tul)es  but  in  their  maintenance  for  the  same 
reasons  that  a  Xo.  2  beading  tool  should  be  used  both  in 
application  and  maintenance  work.  In  applying  the  tubes, 
after  they  have  been  prossered  they  should  be  given  a  light 
rolling.  In  maintenance,  however,  the  rollers  should  be  used 
only  occasionally.  Their  application  after  each  prossering  is 
neither  necessary  nor  desirable  to  secure  the  best  tube  service. 

There  are  many  differences  of  opinion  as  to  the  best  t>pe 
of  copper  ferrule.  Many  boilermakers  believe  it  should  be 
heavy  while  others  believe  it  should  be  light,  and  the  same 
statement  applies  to  its  length.  In  some  instances  the  best 
type  will  be  determined  by  water  conditions.  The  writer  has 
obtained  successful  results  from  all  types  and  believes  that 
the  selection  depends  largely  on  local  conditions. 

The  proper  handling  of  the  locomotive  when  washing  out 
the  boiler  is  another  important  factor  in  the  maintenance  of 
the  boiler.  Where  improved  hot  water  washing  and  filling 
systems  are  installed,  this  presents  no  difficulty,  but  where 
hot  water  is  not  available  considerable  care  must  be  ex- 
ercised to  avoid  too  rapid  reduction  in  the  temperature  of  the 
sheets.  The  foreman  boilermaker  should  have  entire  super- 
vision of  all  boiler  washers  and  their  work. 


PORTABLE  TIRE  HEATER 

BY  E.  A.  MURRAY 
Mtslcr  Mechanic,  Chesapeake  &  Ohio,  Clifton  For<e,  Va. 

The  tire  heater  illustrated  differs  from  the  ordinary  tire 
heater  employed  in  railway  shops,  in  that  it  is  arranged  so 
that  two  burners  can  be  used  at  once,  so  that  its  capacity  is 
increased  50  per  cent.  We  have  found  that  kerosene  is  best 
suited  for  use  in  this  machine.     As  seen  on  the  drawing,  it 


Double   Ring   Tire   Heating   Apparatus   In    Use   at  the  Clifton    Forge  Shops  of  the  Chesapeake  &  Ohio 
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consists  of  a  tank  25  in.  by  28>4  in.  mounted  on  a  four- 
wheel  truck,  and  the  necessar>'  pipe  connections.  The  oil 
and  air  regulating  valves  are  at  the  side  of  the  tank,  and  the 
i4  in.  pipes  leading  from  them  are  connected  to  the  ^2  in. 
heater  pipes  by  flexible  connections. 


WASTE  STORAGE  CAN 

BY  C.  W.  SCHANE 

rhe  sketch  shows  a  type  of  waste  storage  can  for  clean 
and  soiled  waste  that  is  discarded,  but  can  be  of  further 
use  about  shops  for  building  fires  or  cleaning  dirty  machine 
parts.  This  receptacle  is  fireproof,  and  is  so  constructed 
that  it  cannot  be  left  open.     It  is  intended  for  use  in  engine 
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rooms,  paint  shops,  etc.,  and  will  prove  valuable  wherever 
gasolene  is  used.  It  is  opened  by  a  series  of  levers  and  rods 
by  foot  power.  It  can  be  built  of  scrap  material  such  as 
locomotive  jackets  or  old  car  roofing. 


WHAT  CAN  BE  DONE  FOR  THE  APPREN- 
TICE?* 

BY  JOHN  C.  MURDOCK 

Boston  and  Albany,  Allston,   Ma«|i. 

Patience  is  a  great  virtue  for  those  who  have  to  do  with  the 
training  of  the  ordinary  boy.  According  to  the  teaching  of 
economics,  the  subject  must  be  fit,  or  else  the  time  used  is 
wasted.  Let  the  proper  subject  come  under  a  poor  system  of 
training  and  education,  and  an  improper  subject  under  a  good 
system  of  training  and  education,  and  I  think  the  one  under 
the  good  system  will  surpass  the  better  adapted  boy  under 
less  favorable  conditions. 

The  greatest  drawback  to  the  apprentice,  as  a  rule,  is  the 
tendency  of  having  output  as  the  main  effort  in  most  Amer- 
ican shops.  Eagerness  to  have  this  output  as  high  as  possible 
tends  to  keep  men  on  one  job  all  the  time,  and  the  apprentice, 
being  one  of  the  men,  becomes  in  many  cases  a  specialist,  not 
a  general  mechanic. 

Any  man  having  experience  as  a  tutor  will  admit  that  the 
more  interest  he  takes  in  teaching,  the  more  interest  the 
scholar  takes  in  being  taught. 

•Entered  in  the  competition  on  "How  Can  T  Help  the  Apprentice?"  whick 

closed  Sertrmber   1,   1915. 


An  apprentice  should  be  taught  the  importance  of  tech- 
nical knowledge  from  the  moment  he  starts  to  learn  a  trade. 
This  sharpens  his  mind  and  makes  him  think,  and  also  has 
the  effect  of  increasing  his  confidence  when  he  finds  that  the 
theories  for  many  things  are  so  simple.  Many  mechanical 
blunders  are  made  and  carried  through  to  a  finish  from  lack 
of  theoretical  knowledge. 

A  suggestion  to  make  in  behalf  of  the  apprentice  would 
be  to  have  a  sum  of  money  awarded  as  a  prize  for  the  highest 
percentage  received.  Also  special  training  should  be  given 
students  free  of  charge  with  opportunity  to  have  time  allowed 
for  it  when  they  show  exceptional  ability.  This  would  be 
an  incentive  to  strive  toward  higher  positions. 

The  responsibility  for  the  kind  of  mechanic  turned  out 
should  rest  upon  the  man  in  charge,  in  the  same  manner  as 
he  takes  the  responsibility  for  the  machine  output.  Both  are 
manufactured  from  raw  material.  If  he  is  responsible  for 
one,  why  not  the  other?  Therefore,  he  should  move  the  ap- 
prentice about  to  develop  him  and  not  place  too  much  stress 
on  material  output. 


HOSE  STRIPPING  MACHINE 

BY  R    E.  BROWN 
Machine  Shop  Foreman,  Atlantic  Coast  Line,  Waycross,  Ga. 

In  order  to  reduce  the  cost  of  stripping  and  remounting 
air  brake  and  signal  hose,  a  stripping  machine  has  l)een 
developed  at  this  point  from  which  excellent  results  have 
been  obtained.  The  machine  is  very  simple,  both  in  con- 
struction and  operation  and  is  made  from  material  usually 
found  around  a  railroad  shop,  no  special  patterns  having 
been  required.  It  is  used  in  cutting,  splicing,  mounting  and 
stripping  both  air  brake  and  signal  hose,  but  one  change 
being  required  for  the  performance  of  these  operations. 

The  construction  of  the  machine  is  clearly  shown  in  the 
drawing.  At  one  end  of  the  table  is  a  cutter  A,  operated 
bj'  a  vertical  air  cvUnder  which  mav  be  of  anv  size  desired. 
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End  Views  of  the  Hose  Stripping  Machine 

At  the  center  are  placed  the  clamps  B,  in  which  the  hose 
is  secured  while  having  the  coupling  and  nipple  removed  or 
applied.  These  clamps  are  operated  by  an  8-in.  by  7-in. 
driver  brake  cylinder,  the  thrust  of  the  push-rod  being 
transmitted  to  the  clamp-operating  lever  by  means  of  the 
tension  rods  and  yokes  shown.  The  horizontal  cylinders 
C  and  D,  which  are  8-in.  bv  12-in.  brake  cvlinders,  are 
used  to  remove  and  apply  the  coupling  and  nipple  from  the 
ends  of  the  hose.  The  operation  of  each  cylinder  is  con- 
trolled by  a  Westinghouse  valve,  the  type  of  which  is  indi- 
cated on  the  drawing. 

The  first  operation  in  stripping  old  hose  is  to  cut  the 
clamp  bolt  on  the  cutter  A.  The  hose  is  then  passed  to 
another  man  who  clamps  it  at  B  and  pulls  out  the  coupling 
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and  nipple  by  means  of  the  olinders  C  and  I).  The  hose 
clamp-i  are  then  struck  in  the  opening  with  a  cross  peen 
hammer  to  spread  them  so  that  they  may  be  easily  removed 
from  the  hose.  While  the  hose  is  being  stripped,  all 
couplings,  nipples  and  clamps,  as  well  as  the  hose  itself, 
are  inspected,  and  are  placed  in  bo.xes  for  future  use.  In 
mounting  hose  the  clamps  are  first  placed  in  position  and 
the  hose  clamped  in  the  machine.  The  coupling  is  then 
placed  in  the  holder  E  and  pressed  into  the  end  of  the  hose 
by  the  cylinder  C.  The  ni[)ple  is  [jlaced  in  a  holder  on  the 
piston  rod  of  cylinder  D,  l)y  means  of  which  it  is  pressed 
into  tlie  hose.  The  holder  E  is  used  in  Ijoth  .stripping  and 
mounting  work,  but  separate  holders  are  required  for  use 
with  cylinder  I)  in  the  two  operations. 

After  being  mounted,  the  hose  are  piled  on  the  end  of  the 
clamj)ing  machine,  which  is  directly  behind  the  mounting 
machine,  where  they  are  later  clamped  and  the  l)olts  applied, 
after  which  they  are  tested  under  air  pressure.  The  clamp- 
ing machine  is  a  simple  device  in  which  the  clamps  are 
gripped  and  closed  by  means  of  an  8-in.  by  8-in.  air 
cylinder. 

Two  men  do  all  the  stripping  and  mounting  of  hose  by 
means  of  this  machine,  including  the  handling  of  the  hose 
to  the  machine  and  disj)osing  of  the  parts  after  the  hose  has 
been  stripped.  They  also  do  any  repairing  which  is  re- 
quired by  the  clamps  and  couplings  and  count  and  rack  the 
mounted  hose.  Under  these  conditions  the  following  per- 
formance has  been  made:  One  man  with  a  helper  has 
mounte«l  and  tested  2.^0  hose  in  a  nine-hour  working  dav. 


BOILER  WASHER'S  HOSE  CART 

BY  E.  A.  MURRAY 
Master  Mechanic,  Chesapeake  &  Ohio,  Clifton  Forge,  Va. 

It  is  not  unusual  to  see  the  l>oiler  washer  dragging  tie 
washout  hose  througli  the  roundhouse,  and  after  he  has  suc- 
ceeded in  getting  the  ho.-^e  to  the  point  where  it  is  to  l)e  usei!, 
it  is  necessary  to  return  for  the  tools.     By  the  use  of  one  <  f 


Washout   Hose  Car 

these  hose  carts  this  troul>le  is  eliminated,  as  it  can  easily  be 
moved  from  place  to  place,  and  provides  suitable  means  of 
transporting  the  washout  hose  and  the  other  lioiler  washing 
tools. 

It  might  be  added  that  a  pot  of  graphite  mixed  with  valve 
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Machjne  for  Stripping  and  Mounting  Air  Brake  and  Signal  Hose 


In  stripping,  one  man  and  a  lielper  will  average  700  hose  oil  is  always  in  evidence  with  the  outfit,  this  l^eing  used  on 

per  dav  of  nine  hours.      One  man  with  a  helj)er  can  splice  the  threads  of  washout  plugs  to  make  their  removal  easy. 

200  hose  in  a  day  of  eight  hours.     One  man  with  a  helper  Ihere  is  very  generall}-  not  enough  attention  given  to  the 

will  mount,  on  an  average,  .^00  signal  hose  in  eight  hours.  importance  of  boiler  washing. 


Fked-Watkr  Tkmper-ATURE  with  Open  Heaters.— In  Fuel  Briquet  Industry  in  1915.— Over  a  million  dol- 

open  feed- water  heater  the  water  to  Ije  heated  is  under  at-      lars*  worth  of  briquets  were  made  from  wa.ste  coal  in  1915, 
spheric  pressure  and  its  temperature  cannot  l)e  raised  above      the     e.xact     production     being     221,5.57     tons,     valued     at 

$1,035,716. 


an 

mospheric  pressure 

212  deg.  r. — Paivtr 


New   Device 


FUEL  OIL  DRIVEN  AIR  COMPRESSOR 

lo  produce  air  com{)ressors  with  lower  operating  costs 
and  of  lower  first  cost  than  am-  previously  known  has  been 
the  idea  of  the  engineers  of  ihe  Chicago  Pneumatic  Tool 
Company,  Chicago,  in  the  development  of  their  Class  N-SO 
fuel  oil  driven  compressors. 

These  compressors  are  guaranteed  to  run  on  any  mineral 
oil  of  26  deg.  Beaume  scale  or  lighter,  containing  not  over 
one  per  cent  sulphur.  There  are  a  number  of  oils  well  below 
this  scale  on  which  they  will  operate  satisfactorily,  but  this 
depends  upon  the  characteristics  of  the  particular  oil.  A 
number  of  these  fuels  are  obtainai)le  for  three  cents  per 
jiallon,  and  the  compressors  are  warranted  to  compress  air 
to  100  lb.  per  sq.  in.  at  a  cost  not  exceeding  56  cents  per 
day  of  nine  hours  for  each  100  cubic  feet  per  minute  of 
free  air  delivered  to  the  receiver.  There  are  many  of  these 
machines  in  service  with  daily  records  of  fuel  consumption 
that  bring  their  costs  of  operation  well  under  the  amount 
stated. 

These  compressors  are  of  the  horizontal,  straight  line, 
single  stage  type  with  compressing  cylinder  bolted  to  the 
main  frames  and  closely  connected  in  tandem  to  the  power 
ends.  The  propulsive  cylinders  are  of  the  valveless,  two- 
cycle,  low  com])ression  design.      Ignition  is  produced  by  a 


them  particularly  attractive  to  mines  and  contractors,  but 
thty  are  equally  desirable  for  railroad  and  industrial  shops, 
for  pumping  oil  and  water  by  various  systems,  and  for  use 
wherever  cheap  compressed   air  can   l)e  utilized. 


Air  Compressor   Using   Oil   as    Fuel 

I)atented,  positive-acting  hot-plate  system,  that  eliminates  all 
electric  apparatus  such  as  magnetos,  timers,  mixers,  and 
spark  plugs.  As  in  the  Diesel  engine,  combustion  takes 
place  at  the  end  of  the  compression  stroke.  Air  only  is 
tompres^ed  in  the  cylinder,  and  combustion  is  so  complete 
l>y  the  time  the  exhaust  port  is  opened  that  the  fuel  loss  is 
nedigible.  The  result  is  attained  through  the  medium  of 
a  .small  oil  pump  which  injects  the  fuel  against  the  hot 
plate  on  the  piston  as  it  approaches  the  end  of  the  compres- 
s-ion stroke.  Increased  economy  is  obtained  by  the  use  of 
water  with  the  fuel  oil.  The  quantity  of  both  oil  and  water 
admitted  to  the  combustion  chamber  is  controlled  by  a  fly- 
ball  governor.  The  outstanding  features  of  the  compressing 
cylinders  are  the  patented  "Simplate'"  *  flat  disc  air  inlet  and 
di.vcharge  valves.     They  are  guaranteed  for  three  years. 

N-SO  compressors  are  made  in  both  single  and  duplex 
types.  Single  compressors  come  in  six  standard  strokes;  8, 
10,  12,  14,  IS  and  21  in.  The  smaller  sizes  may  be  tank 
mounted  and  the  larger  types  set  on  skids  so  that  their  use 
is  not  confined  to  stationary  requirements.  The  adaptabil- 
ity of  these  machines  to   severe   service  conditions   renders 

*.Sef  RailiViiy  Age  Gazette  Mechanical  Edition  for  October,  1915,  page  54.t. 


DRIVING  BOX  BRASS 

The  illustrations  show  a  departure  in  sectional  locomotive 
driving  journal  l^earings  or  brasses.  The  Langton  brass, 
of  which  there  are  now  270  in  service,  has  l:)een  designed  with 
a  view  to  simplifying  the  operation  of  applying  and  remov- 
ing such  brasses.  This  operation,  heretofore,  has  involved 
the  shopping  of  the  locomotive,  dropping  the  wheels  and 
otherwise  dismantling,  with  an  attendant  expense,  including 
the  loss  of  the  earning  capacity  of  the  locomotive,  often 
amounting  to  $125  or  more.  With  the  use  of  the  Langton 
brass  it  is  possible  to  crown  a  pair  of  journals  in  less  than 
two  hours,  at  a  cost  of  less  than  $.>.00,  without  the  use  of  a 


Langton    Driving    Box    Brass 

drop  pit  or  any  other  facilities  than  a  journal  jack,  making 
it  ])OSsib]e  to  do  the  work  during  the  lay-over  period,  conse- 
quently the  locomotive  need  not  miss  its  regular  run.  Brasses 
can  be  closed  on  the  journal  in  less  than  M)  min. 

Xo  change  of  existing  patterns  of  Ixixes  or  l)rasses  is 
required.  The  solid  brass  is  simply  split  lengthwise  and 
provided  with  a  tapered  groove  or  key-wa\'  at  the  top  to 
receive  a  tapered  key  or  wedge  which  forms  the  adju.sting 
means.  A  small  holding  plate  fastened  to  the  inside  face 
of  the  box  by  means  of  two  studs  completes  the  arrange- 
ment. It  can  be  manufactured  at  any  shop  having  a  lathe, 
planer  or  shaper.  and  drilling  machine,  and  can  l>e  applied 
at  any  roundhouse. 

In  applying  a  solid  brass  the  driving  lx)x,  weighing  sev- 
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eral  hundred  pounds,  has  to  be  handled  and  trucked  a  num- 
ber of  times,  while  with  the  Langton  brass  the  heaviest  part 
moved  is  the  brass  itself.     This  brass  has  been  in  service 
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Details  of  the  Construction  of  the  Langton   Brass 

nearly  two  years  on  all  classes  of  power  and  has  demon- 
strated its  entire  practicability.  It  has  been  developed  by 
J.  W.  Small  and  G.  H.  Langton,  Portsmouth,  Va. 


PYROMETER  FOR    MEASURING   TEMPER- 
ATURE  OF  STEEL 

The  Gibb  Instrument  Company,  Highland  Bldg.,  Pitts- 
burgh, Pa.,  has  placed  on  the  market  a  departure  from  the 


Pyrometer  and   Its   Method  of  Use 


ordinary'  thermo-electric  pyrometer,  known  as  the  "I-Rite." 
Its  principal  claim  for  distinction  is  that  while  the  thermo- 
electric pyrometer  indirectly  measures  the  temperature  of  the 
material  under  heat  by  measuring  furnace  temperatures,  the 
new   instrument   directly  measures   the  temperature  of  the 


piece.  The  instrument  is  of  pocket  size,  simple,  accurate 
and  inexpensive. 

It  is  claimed  that  this  pyrometer  will  exactly  duplicate  the 
color  of  heated  bodies  and  at  the  same  time  indicate  the 
temperature  on  an  accurately  calibrated  scale.  It  is  possible 
for  the  user  to  read  the  temperature  of  the  piece  under  treat- 
ment within  one  to  two  per  cent,  regardless  of  the  furnaie 
temperature.  It  is  not  necessary  to  take  into  account  the 
length  of  time  the  body  has  been  subjected  to  the  specified 
temperature  in  order  that  it  may  assume  this  temperature. 
The  [)yrometer  immediately  shows  either  that  the  piece  is  or 
is  not  up  to  temperature  and,  in  the  latter  event,  how  many 
degrees  it  must  be  raised. 

The  operation  is  simple  and  the  instrument  can  safely  be 
placed  in  the  hands  of  an  unskilled  workman.  The  construc- 
tion is  claimed  to  be  such  that  it  cannot  get  out  of  order. 
While  it  is  designed  for  the  more  precise  temperature  meas- 
urements of  high  grade  .steels  under  treatment,  inasmuch  as 
it  is  made  in  two  ranges,  1.000-1.800  deg.  F.  and  1,800-2,300 
deg.  F..  it  can  also  be  used  for  taking  the  temperature  of 
heated  bodies  either  within  or  without  a  furnace. 


PORTABLE    DRILLING    AND  TAPPING 

MACHINE 

The  portable,  electrically  operated  drilling  and  tapping 
machine  shown  in  the  illustration,  is  handled  by  the  Wiener 
Machinery  Company,  50  Church  St.,  New  York.  These 
machines  are  intended  chiefly  for  use  in  locomotive  repair 


Portable   Drilling   and   Tapping    Machine 

shops.  They  can  be  moved  directly  to  the  place  where  they 
are  to  be  used  and  can  be  put  into  operation  without  any 
installation  work.  The  fastening  of  the  drill  to  the  object 
to  be  drilled  is  avoided,  and  in  the  drilling  of  small  and 
medium-sized  holes  the  weight  of  the  machine  is  enough  to 
counteract  the  drilling  pressure.  For  larger  holes  and  in 
case  the  drillhead  is  on'  top  of  the  column,  the  machine  is 
supported  by  the  turnable  arms  mounted  on  the  bedplate. 
For  fixing  the  machine  to  the  floor,  four  heavy  plate  screws 
are  provided. 
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The  drilling  spindle  is  driven  by  a  three  horsepower  elec- 
tric motor  which  is  located  near  the  drilling  head.  A  dou- 
ble acting  worm  gear  and  a  compound  gear  are  provided  so 
that  four  cutting  speeds  can  be  obtained.  The  drilling- 
he;. d  is  turnable  around  the  horizontal  axis  and  can  be 
swiveled  360  deg.  around  the  column  and  also  can  be 
moved  up  and  down;  besides  this  the  column  with  its  foot- 
plate can  be  moved  horizontally  along  the  carriage  bedplate. 
The  spindle  therefore  can  be  adjusted  in  every  direction. 
Tlie  machine  drills  holes  up  to  lJ-4  in.  into  the  solid  and 
tap.-^  up  to  1^4  in.  By  the  use  of  a  boring  bar,  holes  up  to 
4  in.  in  diameter  can  be  drilled.  The  up-and-down  move- 
ment of  the  drilling  gear  on  the  column  is  accomplished  by 
motor  power. 


INTERCEPTING    VALVE     FOR    MALLET 
LOCOMOTIVES 

In  the  accompanying  drawings  are  shown  the  details  and 
method  of  operation  of  an  intercepting  valve  which  has  re- 
cently been  developed  by  the  Economy  Devices  Corporation. 
New  York,  for  use  on  Mallet  compound  locomotives.  It  is 
known  as  the  Simplex  intercepting  valve  and  is  shown  as 
applied  to  cylinders  which  are  cast  integral  with  half  saddles. 
It  is  enclosed  in  a  separate  lagged  and  jacketed  casing  in 
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outer  face  of  the  piston  by  plac'ng  the  operating  valve  in  the 
cab  in  the  position  marked  "Simple,"'  thus  forcing  the  operat- 
ing parts  into  the  position  shown  in  Fig  2.  The  inner  end 
of  the  cylinder  serves  as  a  dash  pot  and  prevents  shock  in  the 
movement  of  the  valve. 

At  the  left  end  of  the  valve  stem  is  a  differential  piston 
valve  E  which  controls  the  admission  of  live  steam  to  the  low 
pressure  cylinders.  This  valve  has  a  movement  of  one-half 
inch  on  the  stem,  the  latter  having  a  traverse  of  three  inches. 
It  works  in  a  jjushing  through  which  are  jxirts  communicat- 
ing with  the  live  steam  and  receiver  chambers,  ixjrt  C  admit- 
ting live  steam  to  the  annular  space  Ijetween  the  two  pistons 
and  port  H  admitting  live  steam  to  the  low  pressure  cylinders 
under  control  of  the  reducing  valve. 

Referring  to  Fig.  2,  showing  the  intercepting  valve  in 
simple  position,  it  will  be  seen  that  until  pressure  is  l)uilt  up 
in  the  receiver  pipe  the  reducing  valve  will  occupy  the  posi- 
tion shown,  owing  to  the  greater  area  of  piston  £'  as  com- 
pared with  piston  £-.  .\s  soon  as  the  predetermined  pres- 
sure has  been  built  up  in  the  receiver  pipe,  however,  it  reacts 
on  the  outer  end  of  the  piston  £\  causing  the  valve  to  move 
to  the  left  on  the  stem  and  closing  port  H.  The  width  of 
the  opening  through  this  port  will  thus  be  automatically 
regulated  to  meet  the  requirements  of  the  low  pressure  cylin- 
ders at  a  constant  receiver  pipe  pressure. 

When  the  pressure  is  released  from  cylinder  D  the  ten- 
dency of  the  reducing  valve  to  move  to  the  right  is  utilized 
to  move  the  main  valve  from  its  simple  to  its  compound 
position.  At  the  outset  this  movement  is  aided  by  the  action 
of  the  receiver  pipe  pressure  against  the  piston  A.  When 
the  valve  moves  from  simple  to  compound  position  the  in- 
terminate  piston  E^  moves  over  the  port  H  and  closes  it  as 
shown  in  Fig.  1. 

The  control  of  the  power  exerted  by  the  high  pressure  cyl- 
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Sections  Showing  tlie  Construction  and   Operation   of  the   Simpiex 

intercepting  Vaive 

front  of  the  cylinders,  with  separate  connections  to  each. 
This  arrangement  permits  the  use  of  the  same  pattern  for 
both  right  and  left  cylinders,  the  openings  in  the  rear  walls 
being  closed  by  special  caps  as  shown  in  one  of  the  illustra- 
tions. It  may  readily  be  adapted  for  use  with  cylinders 
which  are  attached  to  a  separate  saddle  casting,  in  this  case 
it  being  possible  to  provide  the  necessary-  passages  and  cham- 
bers for  the  operation  of  the  valve  inside  the  saddle  itself. 

By  referring  to  the  drawing  showing  the  operating  posi- 
tions of  the  valve  it  will  be  seen  that  the  casing  is  divided 
into  four  chambers  communicating  respectively  from  left  to 
right  with  the"  live  steam  chamber  of  the  high  pressure  steam 
chest,  the  receiver  pipe,  the  exhaust  passages  of  the  high 
pressure  cylinders  and  a  separate  exhaust  pipe  leading  to  a 
removable  annular  nozzle  surrounding  the  main  exhaust 
nozzle.  The  exhaust  steam  from  the  high  pressure  cylinders 
is  controlled  by  the  main  valve  A  which  causes  it  to  flow  into 
the  receiver  chamber  and  thence  to  the  low  pressure  cylinders 
when  the  engine  is  working  compound  and  through  the  sep- 
arate exhaust  chamber  to  the  atmosphere  when  working  sim- 
ple. The  intercepting  valve  stem  on  which  this  valve  is 
secured  is  extended  to  the  right,  the  end  carrying  a  piston  C 
operating  in  the  cylinder  D.    Live  steam  is  admitted  to  the 


Sectional    Plan    of  Cylinders   with   the    Intercepting    Valve    in    Place 

inder  when  working  simple  is  effected  by  changing  the  size 
of  the  annular  exhaust  nozzle.  The  small  end  of  the  re- 
ducing valve  is  vented  to  the  atmosphere  through  the  pipe  M 
which  leads  into  the  high-pressure  exhaust  pipe.  The 
smaller  the  exhaust  nozzle  the  greater  the  back  pressure  act- 
ing on  the  high  pressure  piston;  this  in  turn,  acting  through 
the  pipe  J/  against  the  small  reducing  valve  piston,  increases 
the  receiver  pipe  pressure  and  adds  power  to  the  low  pres- 
sure cylinder.  Should  the  high  pressure  engines  slip  when 
working  simple,  the  resulting  increase  in  back  pressure  will 
produce  the  same  effect,  temporarily  increasing  the  pressure 
admitted  to  the  low  pressure  cylinders  and  thereby  tending 
to  maintain  a  uniform  total  drawbar  pull. 

Care  has  been  taken  in  designing  this  valve  to  facilitate 


KAII.UAV     MKCHANICAL     KXGINKKK 


\'.>i..   90,    No. 


vral  liun<ircd  jxmnd?.  has  to  he  handled  and  triK  kcd  a  nuni- 
\}cr  (}{  tiim-^.  while  with  thr  Lan^ton  hrass  tiie  hcavii'Sl  part 
m<ivrd    i-i  the   brass   itself.      Tiiis   l)rass   has   I>c-cq   in   >crvire 
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•..    •,  Details  of  the  Construction   of   the   Langton    Brass 

nearly  two  ytar>  on  all  clas.ses  of  power  and  ha*  demon- 
strated its  eritire  practicaMlity.  It  ha>  heen  developed  by 
I.  \\  .  Small  and  G.  H.  I.aniiton.  Portsmouth,  \a.  .- 


pie(»'.       I  he    in>trument    i-   of   juxket    <ize,    simple,    accura  .' 
and  inexponsivo. 

It  i>  t  laimed  that  this  pyrometer  will  exactly  duplicate  t.  • 
color   of    heated    hodies   and    at    the    same   time    indicate   t;  .• 
ti-niperature  on  an  accurately  lalihrated  scale.     It  is  possil.  ■ 
for  the  u>er  to  read  the  temjieraturi-  of  the  piece  under  tre.i 
rnent   wiiliiii  one  to  two  per  cent,   re^ardle.-s  of  the   furna 
temperature.      It   i>  not  necessary   to  take  into  account  ti  • 
lenizth  of  time  the  Ixxly  ha-  hec-n  suhjected   to  the  specifn  \ 
leniperature   in   order  that    it   may   a>sume  this   tem|)eratu! 
riie  iiyrometer  immediately  -how-  either  that  the  j)iece  is  > 
is  not  up  to  lemjieralure  and.  in  the  latter  event,  how  man 

■  dc'une-   it   mu-t   l.e   rai-ed.  ■     ';>',    v-  '■       '.:  j- ■ '^  ''''■:' \. 

riie  operation  i-  -imple  and  tlu'  in-trumeiit  can  safely  1  ■ 
plated  in  the  hand-  of  an  un-killed  workman.      The  constru' 
tion    i-  claimed  to  he  -ut  h   that   it   camiot   i^et  out  of  orde- 

,;\\hilc-  it  i>  de-iLzned  for  the  niort-  pn*  i-e  tiinperature  mea- 
urement-  of  hiuh  urade  -teel-  unch-r  trealnu-nt.  ina-much  a 
it  i-  made-  in  two  raniie<.  1  .(KK»-1  .rtOd  dci:.  l .  and  1  ..SOO-2.o(i'. 
deir.    I  ..    it   tan    al-o  l»e  usetl    for  takini:  the  tem[)erature  ».; 
heated  IhmIu-  either  within  or  withcjut  a  furnace.  '      -''-'  '  ' 
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llu-    portable,   electrically   operated    drillinij   and    tapping 
machine  shown  in  the  illustration,  is  handled  hy  tin-  Wiener- 
Mac  hincry    Company.    50    ("hunh    St..    New    \'ork.       These 
macliiiu--   are   intendc^d   chielly    for   use   in   locomotive   repair 
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rile  Gil)b   Instrument    (  onipany.    Hiuhland    lildu..    Pitts- 
I'urtih.   Pa.,  ha-  plated  on  the  market  a  departure  from  the 


Pyrometei    ,iiiu    Its    rvletnou   of   Use 


Portable    Drilling    anti    Tapping    Machine 

-hojx.  The}  can  i>e  moved  directl}  to  the  place  where  they 
are  to  he  used  and  <an  i»e  i»ut  into  operation  without  any 
installation  work.  I'he  fa-tciiiiiii  of  the  tlrill  to  the  ol»jcct 
to  l»e  drilled  is  avoided,  and  in  the  drilling  of  small  and 
mediinu--i/ed  holes  the  weitrht  of  the  machine  i.s  enough  to 
ordinary  ihennct-elc-ctric  |)yrometer.  known  as  the  'l-Rite.'"  counteract  the  drilling  pressure.  For  larger  holes  and  in 
Its  i)rinti|)al  claim  for  distinction  is  that  while  the  thenno-  ca>e  the  drillhead  i<  on' top  of  the  column,  the  machine  is 
electrit  |>yrometer  indirectly  mea-ures  the  temperature  of  the  -upported  h\  the  turnahle  arms  mounted  on  the  bedplate, 
material  under  heat  by  mca.-uring  furnace  temjteratures.  the  l'<)r  I'l.xing  the  machine  to  the  t1oor,  four  heavy  plate  screws 
new    in-imnieiit    directly    mca-ure-    the   temperature   of   the     are  provided.  - 


Wh 
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A   (Irillinij;  ^piiidU-  is  driwn  1)V  a  tliriv  li(ir.~tj>()\vor  elec- 
;.       nitliir  whirli   is  loratt'd   luar  tlu>  drilliiiL;  liead.      A  dou- 
.  tint;  •viirni  mar  and  a  compound  ut-ar  are  provided  so 
four   culling   speeds   can   he   obtained.       The   drilling- 
is    turnaMe    around    the    horizontal    axis    and    can    he 
led    .>fi()    (leu.    around    the    (oluinn    and    also    can    be 
(1  U|'  and  down;   besides  this  the  colunni  with   its  foot- 
■  an  be  moved  hori/oiitally  alonsj  the  earriaj^e  i»edplate. 
i        -pindle   iheref(<re   can    be   adju>ted    in   every   direction. 
i       machine  drills  lioles  uj)  to  1  '  j   in.   into  the  solid  and 
up  to.l'  1   in.     Jiy  the  use  of  a  borinc;  bar.  holes  uj)  to 
-     :    in  diameter  can  be  drilled.      The  up-and-down  move- 
;.      '  of  the  drilling  gear  on  the-  colinnn  is  accomplished  b\ 
TCijitor  power. '    .   ,  ;..':■;■,•'  ".;■;■     .  • 


!M  i:r(:i  piiNC}   \  aia  i:    for  ntaltj:! 
locoMonx  i:s 

In  the  accompanving  drawings  are  ^hown  the  details  and 

i!icm1  of  operation  of  an   interc  t'|iting  valve  which  has  re- 

iiily  iieen  develo])ed  by  the  IVonomy  Devices  Corporation. 

-N't-u:  ^  <irk.  for  u>e  on  Mallet  compound  locomotives.     It  is 

kii()\vn  a>  the  Simplex   intercepting  valve  and  is  shown  as 

.;;ililied  to  cylinders  wliich  are  cast  inteural  with  half  saddles. 

f'  is  enclosed  in  a  separate  lagginl  and  jacketed  casing  in 


g  n'lxtr"^ 


:^'--.:--«^^^;^^ 


rc 
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Sections    Shqwing    the    Construction    and    Operation    of    the    Simplex 

Intercepting  Valve 

runt    of   the    cylinders,    with    separate    connections    to    each. 
•I'liis  arrangement  pennits  tiie  use  of  the  same  pattern   for 
•olli  riu'lit  and  left  cylinders,  the  openings  in  the  rear  walls- 
•eini:  closed  l)y  special  caps  as  shown  in  one  of  the  illustra-y 
'ons.      It  may  readily   be  adapted    for  use   with   (\linder.-i 
iiK  h  are  attailied  to  a  separate  sachlle  casting,   in  thi>  ca.sO- 
t  Ijeing  ]»o>sible  to  jirovide  the  neces>ary  pa>sage^  and  chain 
"Ts  for  the  o])eration  of  the  valve  in>ide  the  >addle  itself. 

Hy  referring  to  the  drawing  showing  tjie  operating  posi- 
tions of  tile  valve  it  will  be  .scrn  that  the  casing  is  divided 
iito  four  I  liamber>  communicating  respectively   from  left  to 
riuht  with  the  live  steam  chamber  of  the  high  pressure  steam 
hc'st.    the    receiver   pipe,    the   exhaust   passages    of   the   higli 
!'re^>ure  cylinders  and  a  >ei>arate  exhaust  |)ipe  leading  to  a 
removable    annular    no/./le    surrounding    the    main    exhaust 
no/.zle.      The  exhaust  steam  from  the  high  pressure  cylinders 
IS  controlled  by  the  main  valve  A  which  causes  it  to  flow  into 
'he  receiver  chamber  and  tiience  t»}  the  low  pressure  cylinder- 
•  hen  the  engine  is  workinii  compound  and  through  the  sej)- 
irate  exhaust  chaml)er  to  the  atmosphere  when  working  sim- 
i^le.      Tlie   intercepting   \alve   >tem   on   which   this   valve   is 
secured  is  extende(l  to  the  rit^ht.  the  end  carryint:  a  piston  C 
operatinti  in  the  cylinder  D.     Live  steam  is  admitted  to  the 


outer  face  of  the  |»i.-«ton  by  plat  im  tin  c»i»eratini:  valve  in  the 
cab  in  the  po>ition  marked  ■■Siin|)le.""  thus  fore  ing  the  operat- 
ing jiarts  into  the  position  .-hown  in  I'ig  1.  llie  inner  end 
of  the  cylinder  .serx'es  as  a  dash  pot  and  prevents  shock  in  the 
movement  of  the  valve.  :    ^    .  .  .  ■ 

At  tlie  left  end  of  the  valve  ^tem  is  a  diffcrentiat  piston 
valve  /•-  whieh  controls  the  admi.->ion  of  live  .-team  to  the  low 
pressure  cylinders.  'l"hi>  valve  has  a  movement  of  one-half 
inch  on  the  -tein.  the  hitter  havinii  a  travcT>e  of  three  inches. 
It  work-  in  a  l>u-hing  through  uhi<h  are  port-  communicat- 
ing with  the  live  -team  .ind  reniver  chamlK-T-.  port  (»'  .idmit- 
liim  live  -team  to  the  annular  >])ace  betwtvn  tlie  two  |»i-tons 
and  port  //  adinittini:  live  steam  to  the  low  pre— ure  eylinders 
under  tontroi  of  the  reducing  valve. 

Referring  lo  Fig.  2,  showing  the  intcneptini:  valvi-  in 
simj^le  position,  it  will  be  seen  that  until  pre--ure  i-  l>uill  up 
in  thi-  reeiivir  iiijie  tlie  rcihHini:  valve  will  <K4~upy  the  |K)si- 
tion  -hown.  owing  to  the  greater  area  of  pi-ton  /•,  as  com- 
j)ared  with  |>i-ion  /■"-.  .\-  -cxm  as  the  ])redetermined  pres- 
-ure  has  been  built  up  in  the  re«  eiver  pipe,  however,  it  reav'ts 
on  the  outer  end  <»f  the  piston  /■. '.  c  au-ini:  the  valve  to  move 
to  the  left  on  the  stem  and  do-ing  port  //  Die  width  of 
the  opening  through  this  port  will  thu-  l»e  automatically 
regulate(l  to  meet  the  re<|uirenunt-  of  the  low  pri---ure  i\  lin- 
den- at  a  con.stant  receiver  pijK.-  pressure. 

When  the  pressure  is  released  from  cylinder  D  the  ten- 
denc\-  of  the  redu(  ing  valve  to  move  to  the  right  i.-  utilized 
to  move  the  main  valve  from  its  simple  to  its  compound 
position.  .\t  the  cjutset  this  movement  is  aided  by  the  action 
of  the  receiver  pipe  [>ressure  against  the  i>iston  .1.  When 
the  valve  moves  from  simple  to  compound  position  the  in- 
terminate  piston  h.  moves  over  the  port  //  and  doses  it  as 
shown  in  Fig.  1 . 

The  control  of  the  power  exerted  by  the  high  pressure  cyl-  •.. 


Sectional    Plan    of  Cylinders   with   the    Intercepting    Valve    in    Place 

inder  ulien  working  -imple  i-  effected  by  changing  the  size 
of  the  annular  exhaust  no/zle.  Ihe  -mall  end  of  the  re- 
ducing valve  i-  vented  to  the  atmos|)here  through  the  pipe  M 
which  lead-  into  the  hiiih -pressure  exhaust  pipe.  Fhe 
smaller  the  exhaust  no/zle  the  greater  the  bat  k  j)ressure  act- 
ing on  the  high  pressure  piston:  this  in  tuni.  acting  through 
the  pijx'  M  against  the  small  reduc  ini;  valve  piston,  increases 
the  ret  eiver  iii]>e  pn^s^ure  and  add-  power  to  the  low  pres- 
-ure  cylinder.  ShouM  the-  high  pressure  engines  slip  when 
working  simjde.  the  resulting  increase  in  hack  pressure  will 
pnxluce  the  same  effect.  tem|»orarily  increasing  the  prc'ssure 
admitted  to  the  low  ytressure  cylinders  and  tluTcby  tending 
to  maintain  a  unifonn  total  drawbar  pull. 

Care  has  been  taken  in  desiixnintr  this  valve  to  facilitate 
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removinij  it  for  inspection  or  repairs.  The  entire  mechanism 
including  the  operating  cylinder  I)  may  he  removed  hy  tak- 
ing off  the  cylinder  head,  the  arrangement  Ijeing  such  that 
the  work  ma>'  be  done  from  the  ground  without  going  between 
the  locomotive  frames.  Tiiis  work  may  be  done  with  no 
other  tools  than  a  monkev  wrench. 


KO-SHOVEL  MECHANICAL  STOKER 

A  new  .scatter  tyjx'  stoker  for  stationary  boilers  has  l)een 
placed  on  the  market  by  the  Goetz  Company.  Chicago.  The 
.-toker  is  in.stalled  either  directly  in  the  upj)er  portion  of  the 
fire  door  opening  or  immediately  above  the  door  in  the  boiler 
front.  The  entering  chute  and  plunger  occupy  a  space  but 
5  in.  deep,  and  when  in.stalled  in  the  fire  door  opening  a 
new  door  is  provided.  The  installation  does  not  prevent,  or 
interfere  in  any  way  with  firing  by  hand,  or  cleaning  the 
fire  through  the  fire  door.  The  coal  is  fed  to  the  hopper  of 
the  stoker,  as  shown  in  the  photograph,  and  from  there  passes 
through  a  pair  of  agitator  crushers  to  a  rotary  coal  valve. 
This  valve  regulates  the  flow  of  the  crushed  coal  to  the  dis- 
charge cylinder,  where  it  is  ejected  onto  the  grate  l)y  means 
of  a  spring  actuated  plunger,  the  coal  i)assing  over  a  water- 


Ko-Shovel    Mechanical    Stoker    Applied    to    a    Battery    of    Boilers 

cookxl  detlector  suital)ly  arranged  to  properly  scatter  the  coal 
over  the  grate. 

The  rotary  valve  is  simply  a  disc  with  two  diametricallv 
opposite  jKickets  which  take  the  correct  amount  of  coal  from 
the  crusher  chaml>er  and  deliver  it  to  the  discharge  cylinder 
The  plunger  is  driven  by  two  compression  springs  and  is 
jmlled  out  to  the  charging  position  by  means  of  a  cam.  a.-; 
indicated  in  the  drawing.  'Ihe  gearing  is  so  arranged  that 
as  the  plunger  is  pulled  back  the  rotary  coal  valve  delivers 
its  charge  to  the  discharge  cylinder.  Hy  the  time  the  seconrl 
cam  roller  disengages  from  the  second  lug  on  the  plunger 
the  rotary  valve  is  closed  and  the  coal  is  in  the  cylinder  ready 
to  be  discharged.  A  compression  spring  is  {)rovided,  as  indi- 
cated, to  serve  as  a  buffer  for  the  plunger  at  the  end  of  the 
stn;ke. 

The  stoker  may  be  driven  by  either  a  steam  engine  or  an 
electric  motor  or  by  a  l>tlt  from  a  line  shaft.  \\  hen  a  steam 
engine  or  motor  is  used  the  speed  at  which  the  stoker  is  oper- 
ated may  be  regulated  l)y  an  automatic  regulator  controlled 
b}'  the  pressure  of  the  steam  in  the  l>oiler.  The  coal  hoppers 
are  designed  to  hold  one  hours  supply  of  coal  and  the  coal 


is  fed  to  the  grate  in  one-half  pound  charges.  This  stoker 
will  fire  successfully  any  grade  of  fuel  between  1  '  _>  in.  I  ar 
screening  and  No.  5  washed  or  unwashed  coal.  With  ihe 
.'Jtoker  better  combustion  of  the  fuel  is  obtained,  due  to  ihe 


AGITATOR 
CRUS"EPS 


PIS  T  01 


BUFFER    SPRINGS 
TOR  OF  FrRE    DOOR-fci 


Firing    or  ci_eaning  space 


Section    Through    the    Ko-Shovel    Mechanical    Stoker 

fact  that  the  charges  are  small  and  frequent  and  that  the 
fine  dust  particles  are  completely  burned  almost  before  they 
reach  the  grate.  Exclusive  sales  rights  for  this  machine  are 
held  by  George  A.  Kohout  &  Company,  Monadnock  building. 
(  hicago. 


MOLDING  METALLIC  PACKING  FOR  SAT- 
URATED  STEAM  LOCOMOTIVES 

It  ha«;  long  been  the  practice  to  machine  all  metallic  pack- 
ing to  fit  the  vibrating  cup,  but  errors  are  bound  to  creep 
in.  even  if  the  most  jjcrfect  gages  are  used  in  the  finishing. 
Hy  means  of  the  machine  here  shown,  metallic  packing  can 


Machine   for    Making    Metallic    Packing 
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be  .nolded  to  the  exact  finished  size  ready  to  be  cut  and  put 
in  ihe  vibrating  cup.  An  allowance  of  Is  in.  is  made  for 
nisi.on  or  valve  rod  fit.  This  machine  not  only  does  away 
wiiii  bad  fittinii  packing,  but  reduces  the  labor  cost  very 
materially,  and  in  cases  where  leaks  occur,  the  cause  can  be 
tnucd  back  to  imperfect  angles  of  the  cuj)  or  to  some  other 
defiit,  instead  of  blaming  the  packing. 

One  of  the  illustrations  shows  a  front  and  side  elevation 
as  well  as  a  top  vi<>w  of  plate  J.  which  is  counterl)ored  to 
rtM  ive  the  steel  molds  and  rigidly  held  in  position.     The 


Arrangemenf^  of  Motrlc/s  for 
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Details   of   Machine  for   Making    Metaliic   Packing 

pneumatic  cylinder  for  shearing  the  gates  is  bolted  to  B. 
The  machine  can  be  ODerated  either  bv  steam  or  air  but  on 
iccount  of  the  condensation  from  steam,  air  is  preferable. 

Two  cylinders  are  used  to  raise  and  lower  plates  C  and  D 
by  means  of  a  four  way  valve  which  will  allow  air  to  pass 
into  the  head  ends  of  both  cylinders  to  close  C  and  D 
igainst  A,  or  the  opposite  sides  of  the  pistons  to  open  plates 
C  and  D.  When  C  and  D  are  closed  against  A  and  the 
}>lugs  G  and  molds  A'  are  in  proper  place,  the  metal  can 
lie  poured  through  the  gates  in  the  plate  C     After  the  metal 


side  of  the  pistons,  thereby  causing  plates  C  and  I)  to  move 
away  from  .1  allowing  the  operator  to  remove  the  packing 
from  the  molds.  In  order  that  the  packing  may  l>e  free 
from  fins,  the  molds  ;ind  plungers  are  set  on  springs  I'. 
which  take  up  any  variation  in  alignment  between  .1,  B 
and  C. 

This  machine  has  l)een  in  continuous  service  for  six 
months  and  during  this  i)eriod  one  oi)erator  produced  a 
daily  average  of  .i5()  sets  of  packing.  The  dotted  lines 
through  .1  and  marked  "steam  inlet"  and  •"steam  outlet" 
are  passages  for  .<team  used  to  heat  the  dies  and  to  keep 
the  tem])erature  uniform. 

This  device  was  developed  l)y  F.  J.  Dailey  on  the  Erie 
Railroad  and  a  patent  has  lx?en  applied  for. 


PNEUMATIC  PUNCH  AND  RIVETER 

The  pneumatic  punch  and  riveter  shown  in  the  accom- 
panying photograph  may  be  used  either  as  a  portable  or  a 
stationar)'  machine  and  is  a  tool  which  is  suitable  for  an\ 
shop  doing  light  punching  or  riveting.  It  has  a  punching 
capacity  of  vl^  in.  to  '  j  in  holes  in  '4  in,  plate  at  90  lb. 


Pneumatic  Machine  for  Light  Punching  and  Riveting 


air  pressure  and  will  satisfactorily  drive  '4   in.  rivets  cold. 
A  specially  designed  cushion  in  the  top  head  prevents  shock 
after  the  punch  has  passed  through  the  plate.    The  frame,  the 
sets,  plate  C  shears  the  gates  and  air  is  admitted  to  the  rod     main  lever  and  the  plunger  are  steel  castings,  the  cylinder 


.'f.4 


K. Ml. WAN      Mil  1 1  AMI. \I.     1  .\(  il  \  l-l-.k 


•••■A'l'i..    '^H.    x. 


rtiimvim:  it  tDr  iM>|>fiii(in  or  rt|).iir>.  I'ln-  tiuirt-  nu'ilumi>in 
iiu  ludiiiii  tin-  opcniiiuu  (xliiidi-r  />  iii;iy  Ik  nniovrtl  liv  t;ik- 
inil  <»ft  the  (vlindrr  lu';i(l.  the  ;irr;mi,'ini<iu  luiiii:  ~ui  li  that 
tin-  uork  may  In-  cltuu'  trdin  tlii'  irntuiui  uitlidUt  lioIiil:  I'ttwirii 
tin-  liH oiiiotive  t'raiiu>.  Ilii-  work  may  l.r  dnm-  uitli  no 
irtlur  t(i(il>  than  a  mniikcx    wrtinh. 

K()-SII()\  i:i.  MICH  ANICAI.  sroKIK 


-  A  IHW  .-laltir  t)|»<-  -lokrr  idr  -talimiarx  ImiUr'-  ha-  IkiM 
,.•  Iilaii'd  on  t!u'  marktt  Ia  thr  (iort/  (omiiany.  ('hitai^n.  Thr 
-.    -lokiT  is  in.-t.ilUd  litlur  diri*tly  in  th»'  u|iiiiT  portion  of  thr 

-  :  fm-  <l«Mir  oiK'nin-;  or  iinnudiati'ly  alrtivr  {hv  door  in  the  hoilir 

iroiit.  I  hr  mtcrinu  «huti  and  plunizcr  «H(iipy  a  >|>a»('  Imt 
5  in.  cKi[i.  and  when  in-talKd  in  tht  firt  door  optiiintj;  ;» 
iiiu  door  i-  providfd.  I  In-  in>taIhition  ihu-  not  pri\cin.  or 
iiUiTkri'  in  any  ua\  with  firiniz  Ia  hand,  itr  i  K-aniii.u  the 
nri-  ihrouiiii  thi  t"irr  door.  I  ht-  (oal  i-  Ud  t<»  thr  hopprr  oi' 
tht-  -toki  r.  a-  .-hown  in  tin  photograph,  and  trom  tlun-  pa>sf^ 
throUiili  a  |)air  (if  agitator  »  rii»lurs  to  a  rotary  toal  valw. 
I  hi^  valvf  rvtrulato.-  tht-  ilow  of  the  ( riishi-d  (dal  to  tin-  di-- 
khariif  «\lindrr.  \\h«r»  it  i-  t-jiTtrd  onto  tiif  urati'  l»\  nuan- 
of  a  >|irini;  a(liiati.<l  pliinL!rr.  thi-  toal  pa--im:  over  a  uattr- 


i>   t\•^\  to  the  urali'  in  onr-half  pound  <h;irin-.      Till-  sto  •.-r 
will   hrr  Mi«r«.'>-« fully  an\    uradc-  of  fuil  littweiii   1    _■   in.       r 
-ircrninL,'  and    No.    .^    wa-hcd   or  unwa-hcd  loal.      With 
-tokir  iKtitr  (omliu-tion  of  thi-   fuel   i-  ol.tainc(l.  due  to 


Ko-Shovel    Mech.inicnl    Stoker    Applied    to    a    B.ittery    of    Boilers 

'  ooli-d  d(  ill!  lor  -uilaldv    arrancetl  to  |iroperl\    -tatter  the  .oal 
o\ir  the  yrate. 

I  he  rotarx  \al\e  i-  -iinpl\  a  di-t  i\iili  two  diaint  iri<  ,il' % 
oji|K)-iu-  pot  kil*  whitli  take  thi  i  orre<  t  amount  of  eoal  fn.m 
tlie  I.  ru-Iur  (  hainlier  and  delivt  r  it  to  the  di-(  har<_'e  <  \  iinder 
rile  plunu'er  i-  driven  Ia  two  •  empre--!on  -prinir-  and  i- 
pidled  out  to  the  eharuiiiL'  |'o-ition  hy  mean-  of  a  tarn,  a- 
intlieated  in  the  drawinti.  I  he  iiiarini:  i-  -<i  arraniied  that 
a-  the  plum.;*  r  i-  piilhd  l.at  k  tin  rotary  eoal  vahf  <lelivir- 
it-  «  lUir^e  to  the  di-eharue  e\  lilidi  r.  I»\  the  time  the  -e<  on  I 
I  am  niller  di-i  nuane-  from  the  -noiid  Iuli  on  the  plunder 
the  rotary  valve  i-  » lo-itl  and  the  loal  i-  in  the  (yiimUr  r<ad> 
to  lie  di.-t  harmd.  .\  e(impre--iiiii  -priiiL'  i-  pid\idt-d.  a-  indi- 
i  ated,  to  -i-rve-y.>  a  huffer  for  die  pluii'ji  r  at  the  end  of  tin- 
-tn  ke 

rile  -toker  ma\  he  driven  hy  either  a  -team  enLiini'  <ir  an 
elettrit  motor  or  by  a  IkIi  from  a  line  -haft,  \\  lu  n  a  -team 
eiiirin*  or  motor  i-  u-ed  the  -peeil  at  uhiih  tlu-  -toki  r  i-  oper- 
ated max  Ik-  reLTulatid  Ia  an  autoniati(  reirulator  eontmlled 
lt\  the  |ire-.-un  of  the  -team  in  tlu  hoiler.  The  eoal  hopper- 
are  (lo-iirni'd  to  hold  one  hour-  -u|ipl\   of  eoal  and  the  eoal 
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Section    Through    the    Ko-Shovel    Mechanical    Stoker 

l\u  t    that    the  « harize-   are   -m.dl    and    fre<|Uiitt    and    that    ;i 
fine  du-l   partitle-  are  lomphtelv    hunted  almo-t   Kefore  th- 
naih  the  izrate.     I'..\elu-ive  >ale-  riLd\l>  for  thi-  niaehine  a 
hehl  Ia  (iiorL't   .\.  Koh(;ut  &  (  om|>an\.  .\lonadno<  k  huildiiiL 
(  hit  .luo. 


\i()i.i)i.\(;  Mi:i Ai.i.ic  p\(:KiN(i  for  s.\r- 
i  K  \ri{i)  sri'AM  i.ocoMoiix  HS    ;:' 

It  ha-  lorn;  iK-eii  the  pr.iitiie  to  ma«  hiiie  all  metalli<  pa<  k 
ill::  lo  lit  the  viliratiii!,'  «  up.  l-ui  error-  art  IiouikI  to  creef 
111.  I  veil  if  the  mo-t  perfiit  iia.^e-  are  u.-ed  in  the  tniisliiuL' 
l;\    mean-  of  the  mat  hine  here  -hown.  nietallie  jiatkinL.'  «''; 
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the  temperature  uniform.  |  •  \.    ,, 
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Details    of    Machine   for    Making    Metallic    Packing 

'lu-umatit"    *ylinder    f(»r    -luarinu    the    Liate-    i-    l»olted    to    />. 

'  he  niachiiu-  lan  he  operated  either  l>\   -team  or  air  hut  on 

' '  ount  of  the  eoiid'n>ation   from  -team,  air  is  |)referai>le. 
1  wo  eylinder-  are  u-ed  to  rai-e  and  lower  plates  (  "  and  I) 
mean-  of  a    four  w  ly  valve  whieh  will  allow   air  to  pa>s 

ilo   the    luad    end-    of    l.oth    tyliiuler-    to   i  lo-e    (     and    I) 

^ain-t  .1.  or  the  opposite  >ide-  of  the  piston-  to  o])en  |)lates 

and   I).      \\  lun   ("  and   /'   are  clo-ed   against   .1    and   the 

Uii^s  (;   and   mold-   A'   are   in   pro]ier   jihue.  the  metal  ean 


HNFIMATIC  in  NCI  I  AM)  Rl\  irihR 

The    piuumatie    puiu  h    and    rivet«.r    -liown    in    the   ae<om 
pain  im;   photoL;ra[>h   may   he  u>ed  either  a>  a   p<»rtal»h'  or  a 
-tationarv    maeliine  aiul   i-  a  tool   whi«li   is  -uitaide  for  an;- 
-hop  doinji   liiihl   jtuiuhiim  or  rivetim.;.      It   ha-  a   ituiuhiiiiT 
(  apaeitv  of  S    lo  in.  to   '  .  in  holi'<  in   ■  ;   in.  plate  at  '><>  Ih. 


Pneumatic  Machine  for  Light  Punching  and  Riveting 


lir  ]>ressure  and  Will   satisfa»torily  drivi-      j    in.   rivet-  cold 
\  s|K'(iall\  desiuiied  lu-hioii  in  the  l«)|i  lu-ad  |»rivent-  -lunk 
'    |»oun'd  through  the  «iates  in  tlu-  |»late  (  '.     After  the  metal      after  the  puiuli  has  pa->ed  thnumh  the  plate.     The  frame,  the 
et>.  plate  ('  -hear-  the  <iate-  and  air  is  admitted  to  the  hkI      main   lever  and   tlu-   |»lunt:er  are   -teel  ta>tin,t;s.   tlu-  eviindor 
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parts  bein.n  chiefly  of  cast  iron.  The  machine  weighs  225  lb. 
and  consumes  1.26  cu.  ft.  of  free  air  per  stroke.  It  is  manu- 
factured by  the  Hanna  Engineering  Works,  and  distributed 
through  the  Vulcan   Engineering  Sales   Company,   Chicago. 


TURBO-BLOWER 

rhe  Inger>oll-Rand  Company,  New  York,  has  added  to 
its  turbo-compressors  and  blowers  a  low  pressure  machine 
for  volumes  of  from  o,000  to  35,000  cu.  ft.  per  minute  at 
from  1  to  2^'2  lb.  pressure.  These  are  particularly  adapted 
to  such  service  as  foundr)-  cupola  blowing,  atomizing  oil  for 


Low    Pressure    Type    Turbo- Blower    with     Upper    Casing     Removed. 
Showing  Double  Flow  Enclosed  Impeller 

oil  burners,  supplying  blast  to  heating  and  annealing  fur- 
naces of  various  kinds,  blowing  air  for  water  gas  generators, 
pneumatic  conveying  and  ventilating.  They  are  of  the  single 
stage,  double  flow  type  and  are  furnished  either  electric 
motor,  steam  turbine  or  water  wheel  driven.    Electric  drive  is 


volume  from  zero  to  maximum  demand  and  proportional  ly 
varying  the  electrical  horsepower  input. 

These  blowers  embody  the  four  bearing  construction  f.  a- 
tured  in  all  turbo  machines  of  this  make.  The  casing  is  hori- 
zontally split  for  ease  in  installation  and  subsequent  insprc- 
tion.  The  assembled  casing  is  doweled  and  bolted  to  a  heavy 
sub-base  which  ordinarily  serves  for  both  blower  and  drivi  \g 
element.  The  I-R  machine  occupies  small  floor  space  and  :ts 
lack  of  vibration  in  operation  obviates  the  necessity  for 
foundation  bolting.  The  impeller  is  of  the  enclosed  douMe 
flow  type,  which  is  claimed  to  secure  the  highest  efficiencv. 
The  wheel  is  machined  from  a  solid,  special  steel  forging. 
The  vanes  and  covers  are  of  pressed  steel  securely  riveted. 
All  rivet  heads  are  driven  flush  and  the  entire  assembly  is 
polished.  Every  care  is  taken  to  reduce  skin  friction.  All 
impellers  are  over-speeded  in  a  testing  machine  to  insure  cor- 
rect balance,  strength  and  eliminate  vibration.  Impellers  are 
keyed  to  a  heat  treated,  forged  steel  shaft.  Labyrinth  pack- 
ing is  employed  to  prevent  leakage  between  impeller  and 
casing.  The  bearings  are  ring  oiled  and  both  bearings  and 
their  housings  are  horizontally  split.  The  use  of  flexible 
couj)lings  between  the  blower  and  the  driving  unit  is  stand- 
ard practice  on  all  I-R  turbo-l)lowers.  The  machines  are  all 
of  the  closed  intake  type.  The  intake  opening  is  at  the 
bottom  and  the  discharge  at  the  top.  There  are  no  rubbing 
surfaces  in  the  I-R  turi)o-blower,  precluding  the  necessity  for 
adjustment  to  take  up  wear  and  minimizing  the  cost  of  main- 
tenance. Ihe  only  lubrication  necessary  is  that  of  the  bear 
ings,  all  other  parts  working  without  friction. 


PROTECTING  BLUE  PRINT  PAPER 

rhe  Security  tul)e,  shown  in  the  illustration,  has  been 
brought  out  l)y  Kolesch  &:  Co.,  138  Fulton  St.,  Xew  York, 
for  storing  and  protecting  blueprint  paper,  tracing  linen  and 
drawing  paper.  The  tul)e  is  made  in  three  lengths,  30,  36 
and  42  in.,  of  heavy  tin  japanned  ijlack.  It  tends  to  elimi- 
nate waste  and  loss  of  time  and  avoids  the  inconvenience  of 
opening  and  closing  the  tube  every  time  paper  or  cloth  is 
required.  The  paper  is  placed  in  the  tube  by  pushing  back 
the  slide  cover  and  closing  it,  the  paper  remaining  protected 


Container  for  Blue  Print  Paper  and  Tracing   Linen 

without  again  opening  the  tube  until  the  entire  roll  has  been 

used. 

\Mien  a  sheet  of  specified  length  is  to  be  used,  a  spring 

measuring  tape,  which  is  attached  to  the  tube,  is  drawn  to 

the  required  length,  the  paper  or  cloth  drawn  out  and  cut 
generally  employed  for  the  classes  of  service  mentioned  and  hy  means  of  a  straight  cutting  edge  provided  for  the  purpose, 
in  the  case  of  the  I-R  turbo-blower,  the  high  operative  speed  The  tube  is  provided  with  brackets  so  that  it  can  be  fas- 
pemiits  direct  coupling  to  the  motor.  This  motor-driven  tened  to  the  wall,  or  it  may  be  fastened  to  a  drafting  table, 
blower   maintains   constant    pressure    while   delivering   any     as  desired. 


ingersoll- Rand    Low    Pressure   Type   Turbo- Blower 


May.  1916 


RAILWAY    MECHANICAL     ENGINEER 


267 


(Ftrmerly  the  RAILWAY  AGE  GAZETTE,  MECHANICAL  EDITION 
ufith   which  the   AMERICAN    ENGINEER  was  incorporated) 

Published  on  the  First  Thussoay  of  Eveky  Month  by  thb 
SIMMONS-BOARDMAN   PUBLISHING  COMPANY 


Ebwakd  a.  Simmons.  President  L.  B.  Shekman,   Vice-President 

Henky  Lee,   Vice-President  and  Treasurer  M.  H.  WiuM,  Secretary 

WooLWOETH   Building,   New  York,   N.  Y. 


Chicago:    Transportation   Bldg.  Cleveland:     Citizens'   Bldg. 

London:    Queen  Anne's  Chambers,   Westminster. 


Roy  V.  Weight,  Editor 

A.   C.   Loudon,   Managing  Editor 

R.  E.  Thayer,  Associate  Editor  C.  B.  Pece,  Associate  Editor 


Entered  at  the  Post  Office  at  New  York,  N.  Y.,  as  mail  matter  of  the 
st'ciind  cla<s. 

Subscriptions,  including  the  eight  daily  editions  of  the  Railway  Age 
Gazette  published  in  June  in  connection  with  the  annual  conrentions  of 
t^e  Master  Car  Builders'  and  American  Railway  Master  Mechanics'  Asso- 
ciations, payable  in  advance  and  postage  free:  United  States,  Canada 
and  Mexico,  $2.00  a  year;  Foreign  Countries  (excepting  daily  editions), 
$3.00  a  year;   Single  Copy,  20  cents. 

WE  GUARANTEE,  that  of  this  issue  8,800  copies  were  printed;  that  of 
these  8,800  copies,  7,512  were  mailed  to  regular  paid  subscribers,  100  were 
provided  for  counter  and  news  companies'  sales,  411  were  mailed  to  ad- 
vertisers, exchanges  and  correspondents,  and  777  were  provided  for  new 
subscriptions,  samples,  copies  lost  in  the  mail  and  office  use;  that  the  total 
copies  printed  this  year  to  date  were  40,500,  an  average  of  8,100  copies  a 
month. 

The  RAILWAY  MECHANICAL  ENGINEER,  and  all  other  Sinunons- 
Boardman    publications   are    members   of  the   Audit   Bureau   of   Circulationt. 


Volume  90 


May,  1916 


NUA£BER   5 


CONTENTS 

EDITORIALS: 

Saving  Weight  to  Provide  Boiler  Capacity 219 

Tlie   Car  Terminal   Competition 219 

Cleaning  Passenger  Cars 219 

The  Fireman  and  Boiler  Capacity 219 

Specializing    Enginehouse    Work 220 

KnglandV  Idea  of  the  Steel  Passenger  Car 220 

Altering     Locomotive     Front     Ends 220 

Railway     Mechanical     Conventions 220 

The    Responsibility    of    Car    Inspectors 221 

Getting    the    Most    Out    of    Locomotives 221 

New     Bocks     221 

COMMUXICATIOXS: 

\  Word  for  the  Efficiency   Engineer 222 

The  Mechanical   Department  Clerk 222 

GENERAL: 

Locomotives  of  the  Santa  Fe  Type 223 

Prevention   of   Corrosion   in   Pipe 227 

Test  of  the  Young  X'alve  and  Valve  Gear 229 

Express   Locomotives   in    France 231 

Grease  Lubrication  of  Locomotive  Driving  lioxes 234 

Examples    of    Recent    l^ocomotives 235 

CAR   DEPARTMENT: 

Portable  Scaffold  for  Car  Repair  Tracks. 237 

Numbering   Repair   Parts   cf  Cars. . ,"/;.L;...,;, 237 

Passenger    Terminal    Inspection 239 

The    Sanitation    of   Railway   Cars 241 

Northern    Pacific    Express    Cars 243 

The   Cause   of   Slid   Flat   Wheels ..,. 247 

Systematic  Repairs  to  Freight   Er;uipment .-?.';>•> 248 

SHOP    PR.\CTICR: 

Interesting   Boiler    Shop    Devices 249 

Efficiency    in    Scheming 250 

Spokes    in    the    Roundhouse    Wheel. 251 

Cleaning    Lighting     Fixtures 253 

Forge    Shop    Practice 253 

Piston    Valve    Packing    Ring' 254 

What  the   Boys  Think   of  Apprenticeship 255 

A   Double   Thermit   Weld _..... -257 


The    Maintenance    of   the    Locomotive    Boiler 257 

Portable    Tire    Heater 258 

Waste  Storage  Can 259 

What   Can   Be    Done    for   the    .Apjirentice 259 

Hose     Stripping    Machine 259 

Boiler    Washer's    Hose    Cart 260 

NEW   DEVICES: 

Fuel    Oil    Driven    Air    Compre-sor i 261 

Driving    Box    Brass 261 

Pyrometer  for   Measuring  Temi)erature  of  Steel 262 

Portable   Drilling  and   Tapping    Machine 262 

Intercepting   Valve    for    Mallet    Locomotives 263 

Ko-Shovel   Mechanical    Stoker 264 

Molding  Metallic    Packing   for   Saturated   Steam   Locomotives 264 

Pneumatic   Punch   and   Riveter. ..,;.,,. 265 

Turbo-Blower 266 

Protecting   Blue   Print    Pajier 266 

NEWS   DEPARTMENT:  .-■■.-'■■ 

Notes 267 

Meetings    and    Conventiors 268 

Personals    269 

Supply    Trades    Notes ^ 270 

Catalogues     *.V.*,... ..^»--. 272 


News  Department 


CORRECTION 

In  the  article  on  the  "Diameter  of  Driving  A.\le  Journals'* 
by  L.  R.  Pomeroy,  in  the  April  number,  a  typographical  er- 
ror appears  in  the  footnote  in  the  second  column  on  page  171. 
The  character  surrounding  the  expression  for  the  diameter 
of  axle  d  should  indicate  the  cube  root  and  not  the  square 
root. 


ORDERS  FOR  CARS  AND  LOCOMOTIVES  IN  APRIL 

The  orders  for  cars  and  locomotives  in  April  were  con- 
siderably below  the  average  which  had  been  set  during  the 
last  quarter  of  1915  and  the  first  quarter  of  the  present 
year.  It  is  becoming  evident  that  the  high  prices  for  steel 
and  othtr  materials  going  into  the  construction  of  railway 
equipment  are  acting  as  a  damper  on  the  equipment  market. 
The  orders  reported  during  the  month  were  as  follows: 

Locomotives        Freight  Cars      Passenger  Cars 

Domtstic    178  7,228  101 

Foreign    12  1 .000 

190  8,228  101 

Among  the  important  locomotive  orders  were  the  following: 

Road  No.        Type  Builder . 

Chicago  Great  Western 3  Pacific  Baldwin 

7  Santa  Fe  Baldwin 

Norfolk  &  Western.*'......     20  Mallet  .\merican 

Philadelphia   &    Reading 20  Mikado  Baldwin 

6  Mallet  Baldwin 

St.  Louis  &  San  Francisco..      10  Pacific  Baldwin 

St.    Louis    Southwestern ....      20  Baldwin 

Southern    30  Santa  Fe  Baldwin 

15  Mountain  Baldwin 

Pekin   Hankow    (China)....      10  Consolidation  American 

Of  the  7,228  freight  cars  ordered  for  domestic  service, 
o,857  were  on  orders  placed  by  the  Southern  Railway  as 
follows:  1,750  box  cars,  American  Car  &:  Foundry'  Com- 
pany: 1,500  box  cars.  Mount  Vernon  Car  Manufacturing 
Company;  and  1,007  box,  500  automobile  and  100  caboose 
cars,  Lenoir  Car  Works.  The  Wabash  placed  an  order  for 
1,000  box  car  bodies  with  the  American  Car  &  Foundry 
Company. 

The  Southern  Railway  ordered  nearly  all  the  101  passen- 
ger cars  reported  during  the  month,  that  company  having 
given  the  Pullman  Company  an  order  for  92  cars,  including 
45  coaches,  \?>  passenger  and  baggage  cars.  19  baggage  and 
express  cars,  10  mail  and  baggage  cars  and  5  club  cars. 


THE    JUNE     CONVENTIONS 

Oscar  F.  Ostby,  president  of  the  Railway  Supply  Manu- 
facturers' Association,  has  named  the  following  as  memlx^rs 
of  the  nominating  committee:     George  M.   Basford,  Loco- 
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j>art>  l.t  iiiu  (.liifily  ol"  ta>t  iron.  I  lu-  mailiiiu'  \vvii:li>  JJI5  ll». 
■.■'•■"  iimi  i()n>unH>  1.2(»  cu.  ft.  of  far  air  pi-r  >tr<)kf.  It  is  inaiui- 
■  '-•  ■  facturitl  l.y  tlie  Hatinu  Knuinet-rins:  Work-,  and  (li>iriliut<.'tl 
-,  ;•     tlirouuli   the   \ultai)    !".n'.:iiitirinL:   Salt-   ('nmiiain,    ( "liitajio. 


TKt'  'lumr-oll-kaml  ('oiii|)any.  N\\v  \'ork.  ha-  addid  to 
it-  turliu-»«»n)[>ri'.->(ir-  and  Itlowt-r-  a  low  |>ri's-ur<.'  niathinc 
for  volumo  of  from  .>,0(K>  to  .>5,(KM)  cu.  ft.  |>er  niinuti'  at 
from  1   to  2' J  11).  pnssurc.     "Ilir-o  arc  parti*  ularh   adapt»'d 


to  -iK'li  -crvit  f  a-  foundry  mpola  Mow  iii'j..alojni/iMi:  oil   for 


Low    Pressure    Type    Turbo- Blower    with     Upper    Cnsing     Removed. 

Showing    Double   Flow    Enclosed    Impeller 
•\  -  ■ 

oil  liiirm-rs.  -upplxin.!.:  Iila-t  to  lu-atinu  ami  amualini:  fur- 
na«  «.•-  of  various  kinds.  Mowint;  air  for  uatir  t;a--  ucnt'rators, 
pmimiatii  (onvtyini.!  and  ventilating.  riu\  arc  of  tlu  -iniilc 
stam*.  d«)ul>lc  t1o\v  type  and  are  furnislu-d  litlur  ekrtrir 
nioiiir.  -tram  turl'ini-  or  water  wheel  <lriven.     ]'.lr<  trii   drive  i- 


volume  from  /xut  to  maximum  diniand  and  proportional  :'v 
Naryinii  the  eleetrital  hor>epowiT  input. 

These  Mowers  inihody  the   four  lieariui:  eonstruction   ; 
turi'd  in  all  turlto  ma*  hiiu-  of  thi-  inakr.     Ihe  *  a-ini:  is  h( 
/.ontall)   .-|)lit  for  i-a-e  in  in>taIlation  and  -ul>.-e<|Uem  insj     - 
tion.     The  assemMed  casinii  is  doweled  and  holted  to  a  lu     \ 
sul»-l»a.se  which  ordinarily  serve>  for  Itoth  idower  and  dri\     j- 
ilement.     I  he  I-R  maihine  oieufties  -mall  t1oor  -])a(e  and     - 
hu  k    of    viltration    in    o|iiration    ohviates    the    neee.--it\ 
foundation  l»oltinii.      I  In-  impeller  is  of  the  en*  losi'd  dou    .• 
ilow   type,  whieh  i-  ilaimed  to  -I'ture  the  hiuhest  eft'ieieii 
1  he  w  heil    i-  machined   from  a   solid,   sj)eeial   sttel    forjiii  : 
rile  vanes  and  eovers  are  of  |)ressed  steel   securelx    rivet'  '. 
.Ml   rivit  head-  are  driven   t1u-li  and  the  entir*-  a^semMx 
poli-hrd.      r.vtry  care  is  taken   to  reduee  skin   friction.     ...i 
impi'ller-  ari'  ovcr--pcvded  in  a  tc-iting  madiine  to  insure  ct-r-r 
rett  halame.  -trenizth  and  eliminate  vihration.    ImpiUers  a-e 
ke\td  to  a   luat  treated,   foru'e*!   -t«el  -haft.     T.al»\rinth  pat  : 
iim    f-    nnpIo\ed    to    prevent    Kakaue    l»etwc*en    impeller   a;.! 
<a-iim.      file  Itearini;,-  are  rini,'  oiled  and  hoth  bcarinjzs  ai;d 
their   housini:-   ari'   horizontally    split.       The   use   of    tle.xil\ 
Kiupliim-  hetuiiu  tlu-  lilowtr  and  tlu-  clrivin^  unit  i>  stand;. 
ani  pracliif  on  all  1-K  turltodilowers.     The  machines  an-  all, 
of   tlu-  clo-*(l    mtakt-   t\|ie.       llie   intake  openinu   is   at   the 
I'oiiom  and  ilu   di.-chari,'e  at  tlu'  top.      There  are  no  ruhhii':, 
-urfacr-  in  tlu-  I-R  turiio-Mowtr.  pncludiii":  tlu-  ni.-<,e>sity  P 
adju-tment  to  take  up  wiar  atul  minimi/in.L:  the  «(i-t  of  niai: 
leiiaim-.      The  only  luhrication  neces>ar\    is  that  of  the  Ih;i 
ini.'-.  all  otlur  |>art-  workiiiL'  without  friction.       .   ..'•    :  '■'.'■■■:■ 

PROTKCTINCJ  HM  F  PRINT  PAIM^K   • 

Till-    S*(urit\    tuln.    -h<»wn    in    the    illu>tration.    ha>    l-een 
lirouszht   out   l'\    Kole.-ch  &  ("*>..   l.nS   Fulton   St..   New    York. 
for  -toriiiii  and  protci  tiiii,'  Mueprint  paper,  tracing.'  linen  aii'i 
ilrawiii",'  |iapcr.       The  tuhe  is  made  in  thne  lengths.  .^<i.  .^'' 
and  4J  in.,  of  luavy  tin  japanned  Ma*  k.      It  tends  to  eliin; 
natc  waste  and  lo--  of  time  and  avoids  the  inconvenient    ■ 
oprniim  and  clo.sinir  the  tul»e  evi-ry  time  j)aper  or  cloth   i- 
ri<|uin-(l.     'Tlu-  paper  is  plact-d   in  the  tulie  t»y  pu-hini:  \>:u  • 
the  >lidi   (<»ver  an«l  closinn  it,  the  j>a|Kr  remaining'  protects 


I  npersoll- Rand    Low    Pressure    Type    Turbo- Blower 


Container   for    Blue   Print    Paper   and    Tracing    Linen 

without  auMin  upiiiiiiL'  tin    iuIk-  uiuil  the  entire  roll  has  l)Cen  • 
u-ed. 

When  a  -heit  of  -picifud  ImL'th  i-  to  In-  u-cd.  a  sprina 
nua-urint;  tape,  which  is  attached  to  the  tulie,  is  drawn  t(>; 
the  reijuired  length,  the  paper  (»r  cloth  drawn  out  and  cut 
l»y  mean-  of  a  straitrht  cutlin<j  edue  |irovided  for  the  puq^'^-. 

The  tul>c  i-  |>rovidc-d  with  hrat  ket>  so  that   it  can   Ite  ta;^- 


u'c-iurall}    inipioycd  for  tin    i  la— c-  of  -vr\ice  mentioned  and 

in  tlu-  case  of  tlu-  I-R  tur)>o  lilowi  r.  tlu-  luLrh  operative  spti-d 

permit-    (lirert    (dUplintl    tti    tlie    motor.       'This    motor-driven      telied  to  tlu-  wall,  or  it   may  l.i-  fa-teiud  to  a  draftinu'  tal'k' 

l.lowrr    maim. (in-    inn-laiii    pn---un-    while    delivi-rim:    any      a-  dc-ircd.  '  -    V,  .    •'    . 
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CORKKCTION 

In  tht_-  iirtit  If  <»n  tin-  ■Diiimitcr  t»f  Driviii.n  .\\k'  |i»urnal«"* 
l'\  I..  K.  I'omenn.  in  the  .\pril  nuniljer.  u  tyjm^raphital  er- 
ror apjK-ars  in  tlie  fiKitiKtte  in  th«*  second  column  on  |»ai;e  171. 
Ilie  iliaracier  >urroun(lin«;  ilie  e.vprcs.^ion  for  the  tlianieier 
of  axle  (/  ^lioulil  imlieate  the  cuIk-  r<K>t  and  not  the  .«|uare 
rtK)t.  -  -:"  :      . 


OKIJKKS  FOK  CARS  AND    LOC:(>.MO TIN  KS   IN    APKII. 

Thi-  ()rdcr>  for  (ar>  ;tn(l  lixoinotives  in  .\pril  were  t<»n- 
>ideraM\  helow  the  averajie  whieh  had  l>een  >ei  duriiiii  the 
ia.<t  <|uarter  of  \'>]>  and  liie  first  quarter  of  the  present 
year,  li  i^  lutoniini:  evident  that  the  hiiih  prices  for  ^teel 
aniJ  utlur  iiKiirri.il-  tioing  into  llie  con^trurtion  «if  milway 
equipnienl  are  actini;  as  a  damper  on  tlie  njuijmuni  market. 
The  orders  re|Kjrt<'d  <lurini:  ilie  month  were  a-  follow ~: 


I  '•■tn<  «ti*. 
|-'..r<-iyn    •. 


LocomiHtvc^        FitightCar*  :  .l*a«f>fiiKrr  Cars 
17.8  7.2_'8  101  .-.■ 

J 2  1. 000  ..'.    :    V 


■  7;'^  -•■■'•^■.;--.-''..-.' ■■■■'-  '190 -v-         v.J^  lOL^  :'  ■.< 

.\nionir  tin  im|>onant  l<K<)motive  ordt  r*  ucre  ilie  follow  ini: 


Road 
(  hic.iigo  (jreat  :A\  tvtern... 

'■■Norfolk   &   Wfstetn'.  .  . . . . 

Philadelphia   \   Keading.. 

St.  Louis  &  San  l-rauciMTo 
'.■''■'  St.    Louis    Soulhwe-'tern  .  . , 
.  ..     Southern     ................. 


No. 

I 
7 

20 

•20 

6 

10 

20 

M> 

15 


Type 
.  Pacific 
Sama  l'«- 
Mallet 
Mikado 
Mallet 
Pacific 

■'Santa  Ft- 
Mountain 
Consi>lidati. 


Huild.r    ■ 
ItaMw  III 
ir.fdwii 

\tnriiian 
Baldwir. 
It.ildwin 
B.iMwin  • 
Baldwin 
Baldwin 
BaMw  in 
Atiicricai: 


■  ■■-'       .   P(>kin    Hankow    «t'hit\:i1  .  _. 

Of  the  7.22.S  freiiilit  cars  ordered  for  <l»»me«'tic  service, 
.7>s57  were  on  ordir.»  placed  l»>  the  Staitliern  Railway  as 
follow.-:  1.7.>(^  1k)x  <4ir>.  .\meri<an  Car  iv;  Foundry  Com- 
pany: 1  ..>()<)  !k)\  i:ir>.  Mount  X'ernon  Car  Manufacturing 
("omi»an\:  and  1.D(»7  lio\.  5ti(i  .iutomol>ile  ;ind  I'lO  caiMHise 
ears.  Lenoir  C;ir  \\(irk>.      llu-  \\al>a-h  plaie<l  an  order  for 

"l,0l.)O   1«)\   <ar   IxMJies    with    the   .\meriean    Car   \;    I'oundrx 

:<"(inipany,  .;    ■    ,  ■    - 

The  Southern  Railway  orderi-cl  iuarl\  all  the  lol  p;i>Mn- 
ilcT  ( ;ir<  reported  duriim  the  month,  that  t<>m|>any  havint: 
iriviii  the  Pullman  Com|>any  an  onler  for  *J2  ears,  includini: 
■^.^  ^()a^lu■^.  1  •>  |)as>en!.:er  ;tnd  haiiiiaiie  car-.  1*»  haimaije  an<l 
r\j)re-s  <ar-.   l<i  mail  ;in«l  l»aiiiiai;e  cars  ;ind   .>  elui'  «ar>. 

THK    JCNK    CONVKNTIONS 

()>ear  1  .  (  Mby.  president  of  the  Railway  Supj»l\   Maiui- 

;fatturers"  .\»ociation.  has  namefl  the  f«)llowini:  as  memlK-rs 

•of    tlu-    nomitKitiii!^   <  (Unmittet- :       (l»>or'.:i'    M.    li;isford.    I.cho- 
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motive  Pulverized  Fuel  Company,  New  York;  Charles  C. 
Pierce,  General  Electric  Company,  Boston,  Mass.;  B.  E.  D. 
Stafford,  Flannery  Bolt  Company,  Pittshurjih;  Harry  Frost, 
Frost  Railway  Supply  Company,  Detroit;  L.  F.  Wihson, 
Bird-Archer  Company,  Chicago;  George  L.  Morton,  Galena 
Signal  Oil  Company,  .\tlanta,  Ga.,  and  Clarence  H.  How- 
ard, Commonwealth  Steel  Company,  St.  Louis. 

In  addition  to  the  officers,  nominations  will  have  to  be 
submitted  for  five  members  of  the  executive  committee. 
These  will  succeed  in  the  first  district:  C.  B.  Yardley,  Jr., 
Lubricating  Metals  Compan\,  New  York,  and  J.  C.  Carrie, 
Nathan  Manufacturing  Company.  Xew  York,  who  are  retir- 
ing members;  in  the  third  district,  C.  E.  Postlethwaite, 
Pressed  Steel  Car  Company ,  who  retires  on  account  of  hav- 
ing moved  from  Pittsburgh  to  Xew  York,  or  out  of  the  dis- 
trict; in  the  fourth  di.^^trict,  C.  F.  Elliott,  Acme  White  Lead 
&:  Color  Works,  Detroit,  whose  term  will  have  expired,  and 
in  the  fifth  di.-itrict,  Joseph  H.  Kuhns,  Rejmblic  Rubber 
Ccmpanv.  Chicago,  whose  term  al.so  e.xpires. 


MEETINGS  AND  CONVENTIONS 

Amerioin  Railroad  Master  Tinners',  Coppersmiths'  and 
Pipriittcrs'  Association. — The  fourth  annual  convention  of 
this  association  will  be  held  at  the  Hotel  Sherman,  Chicago, 
on  May  22-24.  The  following  subjects  will  be  considered: 
Sheet  Metal  Work  and  Machinery;  Acetylene  in  the  Tin 
Shop;  The  Use  and  Abuse  of  Pipe  Fittings;  Wrought  Iron 
and  Steel  Pipe;  Standard  Piping  and  Clamping;  Jackets: 
\entilation  and  Heating  of  Steel  Coaches;  Oil  Burning  En- 
gines and  Appliances;  Smoke  Prevention  Devices;  Shop 
Practice;  Concentration  and  Lost  Motion. 

American  Rail-way  Tool  Foreman  s  Association. — The 
conventicjn  of  the  American  Railway  Tool  Foreman's  Asso- 
ciation will  be  held  on  .August  24-26,  at  the  Hotel  Sherman, 
Chicago.  The  following  subjects  will  be  presented  by  the 
committees:  Heat  Treatment  of  Steel,  Henry  Otto,  chair- 
man; Special  Tocils  for  Steel  Car  Repairs — Devices  for 
Reclaiming  Material,  J.  W.  Pike,  chairman;  Special  Tools 
and  Devices  for  the  Forge  Shoj),  G.  W.  Smith,  chairman; 
Emery  Wheels  as  Apj)lied  to  Locomotive  Repairs,  A. 
Sterner,  chairman;  Jigs  and  Devices  for  Enginehou.'^es, 
F.  D.  We.>Jt,  chairman. 

Master  Boiler  Makers'  Associatio)!. — The  tenth  annual 
convention  of  the  Master  Boiler  Makers'  .As.'^ociation  will  l)e 
held  at  the  Hotel  Hollenden,  Cleveland,  Ohio,  on  May  2.1-26, 
1916.  The  following  is  a  list  of  the  subjects  to  be  presented 
and  the  committee  chairmen:  Cleaning  and  Maintaining 
Suj)erheater  Tul>es,  T.  F.  Powers;  Removing  and  Replacing 
Wide  Firel>oxes,  B.  F.  Sarver;  Basic  or  Acid  Steel  for  Fire- 
lx)xes,  James  C.  Clark;  Cleaning  Boilers  with  Tubes  Re 
moved,  George  Austin;  Cracking  of  Barrel  Sheets,  C.  R. 
Bennett;  Bulging  of  Front  Tube  Sheets,  J.  B.  Tate;  Advan- 
tage of  Cutting  Off  Stay  Ends  with  Oxy-acetylene,  Thomas 
Lewis;  Rules  for  Arriving  at  Maximum  Heating  Surface, 
C.  P.  Patrick;  Fusible  Plugs  in  Crown  Sheets,  A.  R.  Hodges; 
Standard  Thickness  of  Copper  Ferrules  for  Good  and  Bad 
Water  Districts,  W.  H.  Laughridge;  Do  Long  Tubes  Vibrate 


in  Service,  C.  L.  Hempel;  Oxy-acetylene  and  Its  Advantat 's 
in  Boiler  Repairs,  John  Harthill;  Electric  Welding  and  it* 
Advantages  in  Boiler  Repairs,  P.  F.  Gallagher;  Preventii  n 
of  Cracking  in  Side  Sheets,  T.  P.  Madden. 

International  Railway  Fuel  Association. — The  eighth  an- 
nual convention  of  the  International  Railway  Fuel  Assoc!  ■ - 
tion  will  be  held  on  May  15-18,  at  the  Hotel  Sherman,  Clu- 
cago.  The  following  is  a  list  of  the  papers  to  be  discussul 
and  their  authors:  Care  of  Locomotives  and  Boilers  wih 
Relation  to  Fuel  Economy,  A.  X.  Willsie;  Psychology  of  tie 
Fireman,  Ralph  Bradley;  Interpretation  of  Coal  Analy.-is 
with  Special  Reference  to  X'on-Combustibles,  E.  G.  Baile} ; 
Ihe  Transj)ortation  Department  and  Fuel  Economy,  W^  H. 
Avereil;  The  Functions  of  a  Railroad  Fuel  Insj>ector,  L. 
Mc.Vulifte;  Method  of  Illustrating  Value  of  Comjx)nents  of 
Coal,  A.  G.  Kinyon;  Fuel  Distribution  Record  System,  J.  G. 
Crawford.  There  are  also  the  following  committee  reports: 
Powdered  Coal;  Fuel  Stations;  Storage  of  Coal;  Fuel  Ac- 
counting; Firing  Practice;  Fuel  Tests;  Front  Ends,  Ash  Pans 
and  Grates.  It  is  not  yet  known  who  will  make  the  opening 
addres.ses.  At  the  banquet  which  will  be  given  on  May  17, 
George  A.  Post,  president  of  the  Railway  Business  Associa- 
tion, will  deliver  the  address  of  the  evening.  At  other  times 
during  the  convention  addresses  will  be  made  by  M.  P.  Blau- 
velt,  controller,  Illinois  Central  Railroad;  Samuel  O.  Dunn, 
editor.  Railway  Age  Gazette,  and  J.  W.  Higgins,  chairman, 
General  Managers'  Association,  Chicago. 


The   folloioins    H-'''    J?''''-*'    >'<iiiu\t    of   secretaries,    dates   uf    ne.vt    or    regular 
meetings  a;ii  f'iaies  of  ineetnig  of   mechanical  associations: 

Air  Brake  .\ssociation. — F.  M.  Xellis,  Room  3014,  165  Broadway,  New 
York  City.     Convention,  May  2-5,   1916,  Hotel  Ansley,  Atlanta,  Ga. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipbfittirs' 
.Association.— W.  E.  Jones,  C.  &  N.  W..  3814  Fulton  St.,  Chicago. 
Convention,   May   22-24,   Hotel   Sherman,   Chicago. 

.•\merican  Railway  Master  Mechanics'  Association.— J.  W.  Taylor,  Kar- 
pen  Building,  Chicago.  Convention,  June  19,  1916,  Atlantic 
City,   N.    J. 

American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois Central,   Chicago.     Convention,   August  24-26,   1916. 

-American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  I'ennsylvanin,  Philailclphia,  Pa.  Convention,  June  27-30,  Tray- 
more   Hotel,   .Atlantic  City,   N.   J. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth   St.,   New   York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.  &  X.  W.,  Room  411,  C.  &  N.  W.  Station,  Chicago.  Semi-annual 
meeting.   Hotel    Denis,  Atlantic  City,  N.  J.,  June  16. 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  Lawlor  Ave., 
(.'hic.Tgo.  Seconii  Monday  in  month,  except  June.  July  and  .August, 
Hotel    I. a    Salle,   Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association.— 
VV.  R.  McMunn,  New  York  Central,  Albany,  N.  Y.  Convention, 
October  3-5,   Indianapolis,   Ind. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  547  W.  Jack- 
son Blvd.,  Chicago.     Convention,  May  15-18,  Hotel  Sherman,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1126  W.  Broadway,  Winona,  Minn.  Convention,  August  29-31, 
1916,    Hotel    Sherman,    Chicago. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  Lima,  Oliio.  Convention,  .\ugust  15-17,  1916,  Hotel  Sherman, 
Chicago. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York.  Convention,  May  23-26,  1916,  Hollenden  Hotel,  Cleve- 
land,   Ohio. 

Master  Ca«  Builders'  Association.— J.  W.  Taylor,  Karpen  Building,  Chi- 
cago.    Convention,  June   14,   1916,  .Atlantic   City,  N.  J. 

Master  Car  and  Locomotive  Painters'  .Association  op  U.  S.  and  Canada.— 
-A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  12-14, 
1916,  "The  Breakers,"  Atlantic  City.  N.  J. 

Niagara  tRONTiER  Car  Men's  Association.— E.  Frankenberger,  623  Bris- 
h;ine  lUiilding,  RulTalo,  N.  Y.  Meetings,  third  Wednesday  in  month. 
•New    York   Telephone   BIdg.,   Buffalo,   N.   Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio.     Convention,   May   15-17,    1916,   Hotel   Statler,    Detroit,   Mich. 

Traveling  Engineers'  Association.— W.  O.  Thompson,  N.  Y.  C.  R.  R-, 
<  leveland,   Ohio.       Convention,    September   5-8,    1916,   Chicago. 


RAILROAD    CLUB    MEETINGS 


Club. 


Canadian     

Central 

Cincinnati     

New   England    . . . 

New   York    

Pittsburgh     

Richmond     

St.    Louis    

South'n    &    S'w'rn 
Western    


Next 

Meeting 

May  9 
May  11 
Mav    9 

Mav  9 
May  19 
May  26 
-Mav  8 
Mav   12 


Title    of    Paper 


.\nnu;il    Meeting;    Election   of  Officers... 

Modern    .Superheaters 

Locomotive   Feed   Water   Treatment 

Lighterage     

.\dvantage*  of  Railroad  'Test  Department 

-Automatic   Stop   and   Train   Control 

Tests  of    Bridge   Timbers   and   Ties 


Author 


Secretary 


••••••• i  James   Powell    .  . . . 

f  •    S.    Riegel Harry  D.  Vought. . 

L.    F.    Wilson H.    Boutet    


H.    L.    Joyce 

C.  D.  Young.... 
Stephen  Smith.  . , 
II.    F.    Weiss 


Wm.  Cade,  Tr 

Harry  D.  Vought. 
J.  B.  Anderson. . . 
F.  O.  Robinson .  .  . 
B.   W.   Frauenthal. 

A.    J.    Merrill 

Jos.    W.   Taylor... 


Address 


St.  Lambert,  Que. 

95  Liberty  St.,  New  York 

101   Carew  Bldg.,  Cincinnati,  O. 

683  Atlantic  Ave.,   Boston,   Mass. 

95  Liberty  St.,  New  York 

207    Penn    Station,    Pittsburgh,    Pa. 

C.   &  O.    Ry.,   Richmond,  Va. 

Union   Station,   St.    Louis,   Mo. 

Box   1205,   Atlanta,  Ga. 

1112  Karpen  Bldg.,  Chicago. 
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Personal 


GENERAL 

H.  D.  Cameron  has  been  appointed  mechanical  engineer 
of  ihe  Canadian  Northern,  with  office  at  Toronto,  Ont. 

M.  Jefferson,  assistant  master  mechanic  of  the  New  Jer- 
»e\  and  Lehigh  division  of  the  Lehigh  Valley  at  Easton, 
Pa.,  has  been  appointed  master  mechanic  of  the  Auburn 
division  at  Auburn,  N.  Y. 

A.  T.  KuEHNER  has  been  appointed  motive  power  inspec- 
tor of 'the  main  line  district  of  the  Baltimore  &  Ohio. 

Thomas  Lewis,  master  mechanic  of  the  Auburn  division 
of  the  Lehigh  Valley  at  Auburn,  N.  Y.,  has  been  appointed 
general  boiler  inspector  for  the  system,  with  headquarters 
at  Sayre,  Pa. 

H.  H.  Maxfield,  master  mechanic  of  the  Pittsburgh  divi- 
sion of  the  Pennsylvania  Railroad,  has  been  appointed  sup- 
erintendent of  motive  power  of  the  Western  Pennsylvania 
division. 

W.  J.  O'Neill,  master  mechanic  of  the  Chicago,  Rock 
Island  &:  Pacific,  at  Shawnee,  Okla.,  has  been  appointed  me- 
chanical superintendent  of  the  Second  district,  with  office  at 
El  Reno,  Okla.,  succeeding  R.  L.  Stewart,  deceased. 

E.  S.  Pearce  has  been  appointed  assistant  mechanical  en- 
gineer of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  at 
Beech  Grove,  Ind.  Mr.  Pearce  graduated  from  Purdue  Uni- 
versity as  a  mechanical  engineer,  and  then  entered  the  ma- 
chine department  of  Jos.  T.  Ryerson  &  Son,  Chicago.  He 
got  his  first  railway  experience  in  the  motive  power  and  main- 
tenance of  way  departments  of  the  Norfolk  &  Western  Rail- 
way at  Portsmouth,  Ohio.  For  the  last  two  years  he  has 
F)een  engaged  in  special  work  in  the  motive  power  depart- 
ment of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis, 
which  position  he  leaves  to  accept  his  new  appointment. 

F.  P.  Pfahler  has  been  appointed  motive  power  inspec- 
tor of  the  Baltimore  &:  Ohio  at  Baltimore,  Md. 

L.  K.  SiLLCOX  has  been  appointed  mechanical  engineer 
of  the  Illinois  Central  in  charge  of  car  work.  Mr.  Sillcox 
was  bom  April  30,  1886,  at  Germantown,  Pa.,  and  was  edu- 
cated at  Trinity  School,  New  York,  and  the  Mechanical  and 
Electrical  Institute  of  Brussels.  He  entered  the  High  Bridge 
shops  of  the  New  York  Central  as  an  apprentice  in  190.S, 
leaving  there  in  1906  to  go  to  the  McSherry  Manufacturing 
Company,  at  Middletown,  Ohio.  In  1909  he  resigned  from 
that  company  as  assistant  shop  superintendent.  He  was  then 
made  shop  engineer  of  the  Canadian  Car  &  Foundry  Com- 
pany at  Montreal,  leaving  in  1912  to  become  chief  draftsman 
of  the  Canadian  Northern,  which  position  he  resigned  to  go 
with  the  Illinois  Central. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

J.  Butler  has  been  apjxjinted  assistant  master  mechanic 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  at  Belle- 
fontaine,  Ohio. 

Fr.\nk  S.  Cooper  has  been  appointed  general  foreman  of 
the  locomotive  department  of  the  Baltimore  &  Ohio  at  New- 
ark, Ohio,  succeeding  J.  T.  Gethens,  promoted. 

Oscar  Culbreth  has  been  appointed  road  foreman  of  en- 
gines for  the  Cairo  division  of  the  Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  at  Mt.  Carmel,  111. 

G.  K.  Galloway  has  been  appointed  assistant  master  me- 
chanic of  the  Baltimore  &:  Ohio,  at  Glenwood,  Pa. 

J.  T.  Fl.win,  master  mechanic  of  the  Chicago,  Indiana  &: 


p.   L.   Drescher 


Southern  at  Gibson,  Ind.,  has  been  appointed  master  me- 
chanic of  the  New  York  Central  at  Elkhart,  Ind.,  succeeding 
M.  D.  Franey.     He  will  have  charge  of  the  fourth  district. 

P.  L.  Drescher  has  been  appointed  master  mechanic  of 
the  Evansville  &  Indianapolis  with  headquarters  at  Terra 
Haute,  Ind.     Mr.  Drescher  was  born  in  New  York  Citv  on 

,"  July  24,  1868.     He  re- 

ceived a  high  school 
education  and  entered 
railroad  service  in 
March,  1888,  as  a  ma- 
chinist with  the  Louis- 
ville, Evansville  &  St. 
Louis,  now  a  part  of 
the  Southern  Railwav. 
After  serving  10  years 
in  this  capacity  he  be- 
came machine  shop 
foreman  and  in  April, 
1901,  was  appointed 
general  foreman  at 
Princeton,  Ind.  In 
July,  1902,  he  was 
transferred  to  Louis- 
ville, Ky.,  as  general 
foreman,  serving  there 
until  May,  1904,  when 
he  left  railroad  serv- 
ice to  engage  in  business  at  Princeton,  Ind.  In  September, 
1906,  he  entered  the  service  of  the  St.  Louis,  Iron  Moun- 
tain &  Southern  as  division  foreman  at  McGehee,  Ark.  A 
year  later  he  left  this  road  to  become  roundhouse  foreman 
on  the  Chicago  &:  Eastern  Illinois  at  Villa  Grove,  111.,  in 
which  capacity  he  served  until  April,  1911,  when  he  was 
appointed  general  foreman  at  Villa  Grove.  He  left  the 
service  of  the  Chicago  &  Eastern  Illinois  in  May,  1914, 
subsetjuently  going  with  the  Big  Four  at  Mt.  Carmel,  III., 
where  he  remained  until  his  recent  appointment  as  master 
mechanic  of  the  Evansville  &  Indianapolis. 

P.  C.  MosHiSKY.  whose  ajjpointment  as  master  mechanic 
of  the  Rio  Grande  Southern  at  Ridgway,  Colo.,  was  an- 
nounced in  these  colunms  last  month,  was  bom  on  December 

27,  1883,  at  Marj's- 
ville,  Kan.,  and  was 
education  in  the  public 
schools  of  his  native 
state  and  in  the  Marys- 
ville  Normal  College, 
In  1901  he  entered 
the  service  of  the  Den- 
ver &  Rio  Grande  in 
the  stationer}'  depart- 
ment and  later  ser\'ed 
in  the  purchasing 
agent's  office.  In  1904 
he  started  ser\-ing  an 
aj)i)renticeship  as  a 
machinist  w  i  t  h  the 
same  company,  also 
taking  a  course  in  me- 
chanical drawing.  He 
was  later  employed  as 
a  machinist  on  the 
Colorado  &  Southern 
and  in  the  United 
the  Gunnison  Tunnel.  In 
the  Rio  Grande  Southern  at 
and  in  April,  1910,  was  ap- 
foreman  at  that  point.     In 


p.  C.   Mcshisky 

States    reclamation    service   on 
1909  he  entered  the  service  of 
Ridgway,  Colo.,  as  a  machinist 
pointed  enginehouse  and  shop 
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Septeml)er,  1911,  he  was  appointed  general  foreman  at  Du- 
rango,  Colo.,  and  in  March.  1916,  he  was  appointed  nia-^^ter 
mechanic  of  the   Rio  Grande   Southern   at   Ridgway,   Colo. 

J.  T.  Gethexs,  who  has  been  general  foreman,  locomotive 
department,  of  the  Baltimore  &  Ohio,  at  Newark,  Ohio,  has 
been  appointed  assistant  master  mechanic  at  Baltimore,  Md. 

CAR  DEPARTMENT 

H.  E.  Pierce  has  been  appointed  general  car  foreman  of 
the  Illinois  Central  at  Weldon  passenger  yard,  Chicago,  suc- 
ceeding yi.  H.  Long,  deceased. 

E.  Opie  has  been  appointed  car  foreman  of  the  Grand 
Trunk  Pacific  at  Endako,  B.  C,  succeeding  H.  Saunders, 
transferred. 

H.  S.AixDERS,  formerly  car  foreman  of  the  Grand  Trunk 
Pacific  at  Endako,  B.  C.,  has  been  appointed  car  foreman 
at  Biggar,  Sask.,  succeeding  H.  E.  Jell,  who  has  left  the 
company's  ser\ice. 

H.  J.  White,  heretofore  suj)ervisor  of  car  work  of  the 
Canadian  Northern  at  Toronto,  has  been  appointed  general 
car  foreman  of  the  National  Transcontinental  at  C(xhrane, 
Ont.,  with  territory  from  Quebec,  (^ue.,  to  Graham.  Ont. 

SHOP  AND  ENGINE  HOUSE 

H.  E.  Bennett  has  l)een  appointed  superintendent  of 
shops  of  the  Chicago.  Terre  Haute  &  Southeastern  at  Bed- 
ford, Ind. 

E.  G.  Cromwell  has  been  apj)ointed  general  foreman  of 
the  Baltimore  &  Ohio  at  Cumljerland,  Md. 

J.  HoN.AX  has  been  appointed  locomotive  foreman  of  the 
Grand   1  runk  F^acific,  at  Calgary,  Alta.,  succeeding  V.  Lozo. 

F.  J.  Lf'/o,  formerh  IcKomotive  foreman  of  the  Grand 
Trunk  Pacific  at  Calgary,  .Alta..  has  l>een  appointed  loco- 
motive foreman  at  Wainwright,  Alta.,  succeeding  W.  W. 
Veager.  transferred. 

H.  Walker,  heretofore  night  locomotive  foreman  of  the 
Canadian  Pacific  at  Schreiber.  Ont.,  has  been  appointed 
Imomotivc  foreman  at  White  River,  Ont.,  succeeding  F.  H. 
Hetherington,  who  has  enlisted  for  active  ser\'ice. 

PURCHASING  AND  STOREKEEPING 

T.  H.  Harsh  has  been  appointed  purchasing  agent  of  the 
Duluth.  South  Shore  &  Atlantic  and  the  Mineral  Range, 
with  office  at  Duluth,  Minn.,  succeeding  P.  W.  Brown,  who 
has  Tetired  from  .service. 

H.  A.  Spiers,  formerly  fuel  agent  of  the  Canadian  Pacific 
at  Vancouver,  B.  i\,  has  l)een  appointed  assistant  store- 
keeper there. 

OBITUARY 

James  F.  Walsh,  who  was  general  superintendent  of 
motive  power  of  the  Chesapeake  &  Ohio  from  May  1,  1910, 
to  July,  1912.  died  suddenly  of  apoplexy  at  the  Hotel 
Roanoke,  in  Roanoke,  Va.,  on  Aj^ril  l.>.  He  was  born  in 
March,  1857,  at  Cleveland,  Ohio,  and  began  railway  work 
in  1871  on  the  Cleveland,  Columbus,  Cincinnati  &  Indian- 
apolis, now  a  part  of  the  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis.  From  1871  to  1892  he  was  consecutively  apprentice, 
locomotive  fireman,  locomotive  engineman  and  shop  foreman. 
Mr.  Walsh  left  railway  work  in  1892  to  become  mechanical 
e.\j)ert  for  the  Galena  Oil  Com})an}-,  but  returned  to  railway 
service  10  years  later  as  superintendent  of  motive  power  on 
the  Chesapeake  &  Ohio.  In  May,  1910,  he  was  promoted 
to  general  superintendent  of  motive  i)ower  at  Richmond,  Va., 
and  on  July  1,  1912,  retired  from  the  active  duties  of  that 
office,  but  later  .^^erved  in  a  consulting  capacity  on  the  same 
road.  At  the  time  of  his  death  Mr.  Walsh  was  on  a  business 
trip  to  Roanoke  for  the  Galena  Oil  Company. 


Supply  Trade  Notes 

The  main  offices  of  the  S.  K.  F.  Ball  Bearing  Compa  y 
have  been  moved  from  New  York  to  Hartford,  Conn, 

The  Baldwin  Locomotive  Works  has  moved  its  New  Yo  k 
office  fn;ni  .>()  Church  street  to  the  Equitable  building,  10 
Broadway. 

The  Robinson  Connector  Company  has  removed  its  ofh.  • 
from  New  Haven,  Conn.,  to  the  works  at  Branford,  whi^li 
is  a  suburb  of  New  Haven. 

The  Hydraulic  Press  Manufacturing  Company,  Mount 
Gilead,  Ohio,  has  opened  a  branch  sales  office  at  416  Citi- 
zens' Building,  Cleveland,  Ohio,  in  charge  of  Charles  1'.. 
Newell. 

The  Pressed  Steel  Car  Company  and  the  Western  Sttvl 
Car  &  Foundry  Company  removed  their  Chicago  sales  offices 
from  the  Old  Colony  building  to  425  Peoples  Gas  buildimj 
on   .\pril    15. 

M.  D.  Franey,  master  mechanic  of  the  New  Y'ork  Central 
at  Elkhart.  Ind.,  has  resigned  to  become  superintendent  ot 
the  Erie  plant  of  the  American  Brake  Shoe  &  Foundry-  Com- 
pany, Mahwah,  N.  J. 

Carleton  D.  Spern*-,  up  to  December,  1915,  editor  of  tin- 
Railway  Electrical  Engineer,  and  since  then  with  the  B.  F. 
G(H)drich  Company.  Akron,  Ohio,  has  entered  the  railway 
sales  dej)artment  of  the  company. 

J.  E.  MXain,  district  sales  manager  of  the  Cambria  Steel 
Company  at  Pittsburgh,  has  also  been  ap{)ointed  manager  ol 
sales  in  that  district  for  the  Worth  Brothers  Company  ant! 
the  Midvalc  Steel  Company,  with  offices  at  1812  Oliver 
building. 

G.   I.   Evans,   formerly  mechanical   engineer,   .'^hop  super 
inttndent  at   Montreal,   and   later  di.>^trict   master  mechanic 
at  Toronto  for  the  Canadian  Pacific,  has  been  made  general 
manager  of  the   Imperial   Iron   &   Steeil  Works,   with  head- 
(|uarters  at  Collingwood,  Ont. 

1^.  S.  Cullen.  who  has  been  associated  with  the  Niles- 
Bcmcnt-Pond  Compan}"  as  representative  for  a  number  of 
years,  has  left  the  services  of  that  company,  and  has  estab- 
li>hed  the  E.  S.  Cullen  Machinery'  Company,  with  office  in 
the  Leader-News  building,  Cleveland,  Ohio,  to  deal  in  ma- 
chine tools  and  locomotive  cranes. 

W.  D.  Smyth,  district  sales  manager  of  the  Cambria  Steel 
Company  at  Cleveland,  Ohio,  has  also  been  appointed  man- 
ager of  sales  for  the  Cleveland  territory'  of  the  Midvale  Steel 
Company  and  the  Worth  Brothers  Company.  The  three 
separate  offices  now  maintained  by  these  com{)anies  will  be 
combined  June  1   in  new  offices  in  the  Swetland  building. 

Clifford  J.  P^llis,  who  has  for  many  years  been  sales  man- 
ager for  the  Cambria  Steel  Company  at  Chicago,  has  been 
appointed  sales  manager  for  the  Midvale  Steel  Company, 
in  charge  of  sales  in  that  territor)-  for  the  Midvale  Steel 
Company,  Cambria  Steel  Com[)any  and  Worth  Brothers 
Company  in  their  combined  relations. 

The  following  have  been  elected  directors  of  the  Midvalt 
Steel  &  Ordnance  Com|)any:  John  C.  Neale,  vice-president 
and  general  manager  of  sales  of  the  Cambria  Steel  Com- 
pany; E.  E.  Slick,  vice-president  and  general  manager  ol 
the  Cambria  Steel  Company,  and  William  B.  Dickson,  sec- 
retan-  and  treasurer  of  the  Midvale  Steel  &  Ordnance 
Compan}-. 

Thomas  Dunbar,  manager  of  the  mechanical  department 
of  the  Pullman  Company,  Chicago,  111.,  has  resigned.  C.  ^^• 
Pflager,  assistant  to  the  manager  of  the  mechanical  depart- 
ment, has  been  apix>inted  supervisor  of  the  repair  shops. 
Those  officers  of  the  construction  department,  who  formerly 
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tei     ted  to  Mr.  Dunbar,  will  now  report  directly  to  Le  Roy 
Kr;  ner,  vice-president. 

Richard  Brinsley  Sheridan,  general  manager  of  the  Brown 
He  -ting  Machiner\'  Company,  Cleveland,  Ohio,  has  resigned 
to  i  come  one  of  the  executives  of  the  American  International 
Corporation,  which  recently  purchased  the  Allied  Machinery 
Company  of  America.  He  has  been  succeeded  by  A.  C. 
Br'wn,  assistant  manager  and  vice-president  of  the  Brown 
Hoisting  Machiner}'  Company. 

I  he  Vulcan  Brake  Shoe  &  Equipment  Company  was  in- 
corj)orated  in  Delaware,  April  3,  1916,  with  an  initial  capital 
of  51,000,000.  The  company  will  engage  in  the  manufac- 
ture of  brake  shoes  and  grey  iron  castings.  It  will  have 
oftues  in  the  Equitable  building,  120  Broadway,  New  York, 
an<l  works  at  Baltimore.  Md.  Its  officers  are:  W.  H. 
McDonough,  president;  Edward  Barrett  Smith  and  R.  M. 
Brewer,  vice-presidents;  F.  W.  Grant,  secretary  and  treas- 
urer. Robert  X.  Hill  is  engineer  of  tests,  and  H.  K.  Schoen- 
heiter,  superintendent  of  the  works. 

\V.  H.  McDonough  has  been  elected  president  of 
the  Vulcan  Brake  Shoe  &  Equipment  Company.  Mr. 
McDonough  was  bom  in  New  York  City,  and  was  educated 

at  the  College  of  the 
City  of  New  York.  He 
is  a  lawyer  by  profes- 
sion, but  has  been  in 
active  commercial  work 
for  some  years.  Until 
recently  he  was  asso- 
ciated with  the  Ameri- 
can Brake  Shoe  & 
Foundry  Company,  and 
was  an  officer  in  sev- 
eral corporations  con- 
trolled by  interests  con- 
nected with  that  com- 
pany. 

Edward     Barrett 
Smith,    who    has    been 
elected    vice  -  president 
of    the    Vulcan    Brake 
w.  H.  McDonough  Shoe     &     Equipment 

Company,  was  bom  in 
Xew  York  City,  and  until  his  resignation  on  March  31  had 
been  with  the  American  Brake  Shoe  &  Foundr>'  Company 
and  its  predecessors,  the  Ramapo  Foundry  Company  and 
the  Ramapo  Iron  Works,  for  twenty  years.     When  he  left 

to  become  associated 
with  the  Vulcan  Brake 
Shoe  &  Equipment 
Company  he  was  in  the 
sales  department,  spe- 
cializing in  the  sale  of 
brake  shoes  to  electric 
railways  and  for  the 
export  trade. 

R.  M.  B  rower,  who 
has  been  elected  vice- 
president  of  the  Vulcan 
Brake  Shoe  &  Equip- 
ment Company,  was 
bom  in  Riverton,  N.  J., 
and  was  associated  with 
the  American  Brake 
Shoe  &  Foundry  Com- 
pany for  eight  years. 
For  a  numl)er  of  years 
he  was  in  the  motive 
'ower  department  of  the  Central  of  New  Jersey.  During 
>is  first  two  years  with  the  American  Brake  Shoe  &  Foundry 


R.    M.    Brower 
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Company  he  was  engaged  in  special  work  in  the  engmeenng 
and  testing  departments,  and  at  the  time  of  his  resignation 

on  March  3 1  was  con- 
nected with  the  sales 
department,  specializ- 
ing in  the  sale  of  brake 
shoes  to  steam  rail- 
roads. 

F.  W.  Grant,  who 
has  l^een  elected  secre- 
tar>'  and  treasurer  of 
the  \'ulcan  Brake  Shoe 
&  Equipment  Com- 
pany, was  bom  at  East 
Windsor  Hill,  Conn. 
He  was  with  the  Amer- 
ican Brake  Shoe  & 
Foundr)'  Company  for 
nine  years.  Prior 
thereto  he  was  con- 
nected with  the  Pope 
Manufacturing  Com- 
pany for  eight  years. 
He  entered  the  ser\'ices  of  the  American  Brake  Shoe  & 
Foundr\'  Company  in  March,  1907,  and  served  successively 
as  chief  clerk  of'  the  Mahwah  (N.  J.)  plant,  chief  clerk 
at  the  Chicago  Heights  (111.)  plant,  assistant  comptroller  in 

charge  of  the  cost  de- 
partment, and  assistant 
to  the  vice-president  in 
charge  of  sales  and  ac- 
counting. 

Robert  N.  Hill,  who 
has  been  elected  engi- 
neer of  tests  of  the 
Vulcan  Brake  Shoe  & 
Equipment  Company, 
was  bom  in  Ontario, 
Can.  He  graduated 
from  Cooper  Union,. 
Xew  York  City,  with 
ihe  degree  of  electrical 
engineer,  afterwards 
taking  a  post-graduate 
course  in  mechanical 
engineering.  He  was 
F.  w.  Grant       ;'  for    several    years     in 

the  engineering  de- 
partment of  the  Interborough  Rapid  Transit  of  New  York 
City,  and  was  five  years  in  the  testing  and  engineering 
department  of  the  American  Brake  Shoe  &  Foundr}- 
Company. 

H.  K.  Schoenheiter,  who  becomes  superintendent  of  the 
works  of  the  Vulcan  Brake  Shoe  &  Equipment  Company, 
was  bom  in  St.  Paul,  Minn.  He  learned  the  trade  of 
foundr\Tnan  and  machinist  with  Henr}'  H.  Ormes  &  Sons, 
of  Minneapolis,  with  which  company  he  was  connected  for 
15  years,  seven  years  of  which  time  he  was  superintendent 
of  the  works.  The  business  of  this  firm  was  later  pur- 
chased by  the  American  Brake  Shoe  &  Foundr)'  Company, 
and  became  known  as  the  Twin  City  plant.  He  remained 
there  in  charge  as  superintendent  for  two  years,  and  five 
years  ago  was  transferred  to  the  company's  largest  plant  at 
Mahwah,  N.  J.,  where  he  remained  until  he  severed  his  con- 
nection with  the  organization. 

The  Acme  Supply  Company  announces  the  appointment 
of  Franklin  M.  Nicholl  as  sales  representative,  with  head- 
quarters at  the  general  sales  office,  Steger  building,  Chicago, 
111.  Mr.  Nicholl  has  been  for  the  last  seven  years  eastern 
and  Canadian  sales  representative  of  the  Dayton  Manufac- 
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turing  Company.  Previous  to  that  he  was  for  t'lve  years 
sales  representative  of  the  O.  M.  Edwards  Company,  anil 
for  a  short  period  was  also  salesman  for  the  Curtis  Truck 
Cimipany. 

At  the  annual  meeting  of  tlie  American  Tool  Works  Com- 
pany, held  at  Cincinnati,  March  30,  the  following  officers 
were  elected:  J.  B.  Doan.  president,  succeeding  the  late 
Franklin  Alter;  Robert  S.  Alter,  vice-president  and  foreign 
manager:  Henr\'  Luers.  secretary  and  treasurer.  The  di- 
rectors are  as  follows:  J.  B.  Doan,  Robert  S.  Alter,  L.  E. 
Voorheis,  Clifford  Wright  and  Walter  Hofer. 

Leigh  Beekman  Morris,  for  the  past  four  years  New- 
York  district  sales  manager  for  the  Cambria  Steel  Company, 
was  on  April  1  made  manager  of  sales  in  the  New  York 
territory'  for  the  Caml)ria  Steel  Company,  the  Midvale  Steel 
Comjiany  and  Worth  Brothers  Companx-.  It  is  expected  that 
the  oftkes  of  the  three  companies  will  be  consolidated  in 
New  York  City,  possiljly  in  the  City  Investing  building,  165 
Broadway,  where  the  Caml)ria  offices  are  now  located.  Mr. 
Morris  has  h)een  connected  with  the  sales  organization  of 
Cambria  Steel  Company  for  about  23  years. 

B.  A.  Clements,  western  railroad  representative  of  Worth 
lirotliers  Company  at  Chicago,  has  left  that  position,  and 
has  l>ecn  elected  vice-president  of  the  Rome  Merchant  Iron 
Mills.  Mr.  (dements 
was  l)om  at  Indianap- 
olis. Octoljer  .>.  1S77. 
and  after  graduation 
from  the  public  sch<x)ls 
of  Centralia,  111.,  en- 
teretl  the  service  of  the 
Illinois  Central  as  mes- 
senger boy.  From  18'>1 
he  ser^•ed  successful!} 
as  clerk  and  stenog- 
rapher to  the  road- 
master  and  superin- 
tendent of  the  Chicago 
and  St.  Louis  divisions 
until  July,  18Q8,  when 
he  l>ecame  secretar)-  to 
the  general  passenger 
agent  of  the  Michigan 
Central  at  Chicago.  In 
18'^*>     he    returned     to 

the  Illinois  Central  as  secretary  to  the  general  superintend- 
ent of  tran.sportation.  and  from  1902  to  1904  was  chief 
clerk  to  the  general  manager.  From  1906  to  1909  he  was 
chief  clerk  to  the  vice-president  in  charge  of  o|)eration,  when 
he  was  appointed  general  agent,  o|)erating  department,  re- 
porting to  the  president.  In  1910  Mr.  Clements  left  the 
Illinois  Central  to  i'.ccej)t  the  position  of  western  railroad 
representative  of  Worth  Bros.  Company,  with  headcjuarters 
at  Chicago.  As  vice-president  of  the  Rome  Merchant  Iron 
Mills,  he  will  have  headquancrs  at  .>()  Church  street.  New 
York. 

The  Universal  Arch  Company  has  been  incorporated  for 
the  manufacture  and  sale  of  locomotive  arch  fire  brick  and 
other  railway  equipment.  The  company  has  established  its 
general  offices  in  the  McC'ormick  Building,  Chicago,  directly 
in  charge  of  William  Smith,  president,  formerly  master 
mechanic  of  the  New  York  Central,  J.  B.  Kilpatrick,  vice- 
president,  formerly  district  mechanical  superintendent  of  the 
Chicago,  Rock  Island  &  Pacific,  and  John  H.  Cavender, 
vice-president  and  treasurer.  The  company  has  placed  con- 
tracts with  leading  fire  brick  manufacturers.  The  types  of 
locomotive  arch  fire  brick  which  the  new  company  has 
I)laced  upon  the  market  have  been  pas.'^ed  upon  and  accepted 
bv  the  Western  Railroad  Association 
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Catalogues 

Pulverized  Fuel. — The  United  Combustion  Comp;nv, 
30  Church  street,  New  York,  in  its  first  bulletin  issued  in- 
der  date  of  March  1  describes  the  company's  pulverized 
fuel  feeder  for  stationary  service. 

Machine  Tools. — Bulletin  No.  140  recently  issued  In 
the  Lodge  &  Shipley  Machine  Tool  Company,  Cincinnati, 
Ohio,  is  a  manual  for  the  operator's  guidance  in  using  Lolge 
&  Shipley  engine  lathes  and  attachments.  It  gives  brief 
descriptions  of  the  different  parts  of  the  lathe,  instructions 
for  operating,  suggestions  for  handling  work,  grinding  tools, 
etc. 

Pumps. — The  A.  S.  Cameron  Steam  Pump  Works,  New- 
York,  has  recently  issued  bulletins  Nos.  154  and  110.  Cata- 
logue 154  is  devoted  to  Cameron  centrifugal  pumps.  Sec- 
tional views  are  used  to  illustrate  both  the  single  and  double 
suction  open  impeller  types,  and  the  booklet  gives  tables  of 
capacities,  speeds  and  horse  powers.  Catalogue  110  covers  the 
Cameron  line  of  duplex  pumps,  including  both  piston  and 
plunger  types,  with  single  and  compound  steam  cylinders  for 
general  service,  boiler  feeding,  tank  service,  water  works, 
hydraulic  elevators,  automatic  pumps  and  receivers,  brewery, 
quarry  and  mining  work.  The  catalogue  is  well  illustrated 
and  also  contains  tables  of  sizes  and  capacities. 

Corrosion'  Resistance  or  Copper  Steel. — The  Ameri- 
can Sheet  &  Tin  Plate  Company,  Pittsburgh,  Pa.,  has  issued 
a  22-page  booklet  entitled,  "Research  on  the  Corrosion  Re- 
sistance of  Copper  Steel,"  by  D.  M.  Buck,  metallurgical 
engineer,  American  Sheet  &  Tin  Plate  Company,  Pittsburgh, 
and  J.  O.  Handy,  director  of  laboratories  of  the  Pittsburgh 
Testing  Laboratory,  Pittsburgh,  describing  the  results  se- 
cured from  elaborate  tests  on  full  size  sheets  of  copper-.'^teel 
alloy.  These  tests  show  that  steel  or  iron  containing  copper 
shows  greatly  increased  corrosion  resistance  when  exposed 
to  atmospheric  conditions,  the  most  effective  amount  of  cop- 
[)er  for  this  purpose  being  approximately  0.25  per  cent. 
This  book  is  valuable  to  any  one  interested  in  this  subject. 

Alloys. — The  Titanium  Alloy  Manufacturing  Company, 
Niagara  Falls,  N.  Y.,  has  recently  issued,  through  its  bron/e 
department,  a  booklet  bearing  the  title:  Titanium  .\lunii- 
num  and  other  standard  bronze  castings.  This  booklet  dc- 
.scril)es  over  30  alloys  made  by  the  company  for  various  uses. 
In  the  ca.se  of  each  alloy  there  are  given  the  approximate 
composition,  the  service  for  which  the  bronze  is  best  adapte<l- 
and  the  physical  properties,  as  well  as  etchings  showing 
each  alloy  magnified  20  and  200  diameters.  A  number  of 
pages  in  the  book  explain  how  the  various  tests  were  made 
and  contain  tables  showing:  The  electro-chemical  series  of 
the  elements;  the  resistance  and  relative  conductivity  ot 
various  metals  and  alloys;  physical  constants  of  the  mori- 
lommon  metallic  elements,  etc. 

Fire  E.xtinguishers. — The  railroad  numl>er  of  the  Fin- 
fly    issued    by   the   Pyrene    Manufacturing    Company,    Ne\ 
York,  under  date  of  February,    1916,  shows   in  a  striking 
way  the  necessity  for  fire  extinguishers  in  railway  cars,  sta 
tions,  warehouses  and  similar  places.     The  articles  are  illus 
trated  with  pictures  showing  fires  in  and  the  resulting  de 
struction  of  railway  property,  the  point  being  made  that  ii 
nearly   every   case   the    fire   could    easily    have    been   extin 
guished  before  it  had  become  too  big  had  fire  extinguisher 
l)een  available.     It  is  noted,  moreover,  that  in  each  of  thes' 
ca'^es  the  value  of  the  property  destroyed  was  many  timc- 
the  co.st  of  a  complete   installation  of  e.xtinguishers.     Th» 
advantages  of  Pyrene  extinguishers  are  given  in  detail  and 
mention  is  made  of  the  installations  in  railway  service  and 
of  instances  in  which  the  Pyrene  apparatus  was  put  to  good 
u.se  bv  being  at  hand  when  the  fire  started. 
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What  is  Heat 

Treated 

Stee! ? 


On  page  111  of  the  March  issue  of 
the  Railway  Mechanical  Engineer 
we  announced  that  a  prize  of 
$.)5  would  be  awarded  for  the  best 
article,  and  a  prize  of  $25  for  the  next  best  article  submitted 
on  heat  treated  steel.  The  competition  closed  on  May  1, 
and  the  first  prize  has  been  awarded  to  Lawford  H.  Fry. 
.Mr.  Fr\-  is  with  the  Standard  Steel  Works  Company  and  is 
well  qualified  to  speak  on  this  subject.  His  article  will  ap- 
pear in  the  July  number,  and  will  answer  many  of  the 
:]ucstions  arising  in  the  minds  of  railroad  men  relative  to  the 
heat  featinii  pnx'ess  and  to  the  handling  of  heat  treated  ma- 
terial in  the  rejiair  shoj).  The  second  j)rize  has  l>een  awarded 
to  George  Hutton  and  will  apj^ear  in  an  early  issue.  Several 
other  articles  were  received  which  will  be  pul)lished  in  whole 
or  in  j)art  from  time  to  time  and  which  contain  a  number  of 
valuable  suggestions  for  the  blacksmith  foreman  who  may  be 
called  upon  to  handle  a  heat  treating  [)lant. 


justification  for  the  expenditure  for  such  improvements.  Con- 
sider, for  example,  two  roads,  one  witli  a  locomotive  cost  of 
8  cents  per  locomotive-mile  and  the  other  one  a  cost  of  15 
cents.  There  must  l>e  some  good  reason  why  the  road  with 
the  lower  cost  can  obtain  such  a  figure,  it  l>eing  assumed, 
of  course,  that  the  jx)wer  is  kept  in  good  condition  by  an 
expenditure  at  this  rate.  It  should  l>e  apparent  without  any 
extended  argument  that  the  difference  l>etween  S  cents  and 
15  cents  per  locomotive-mile  when  apj)lied  to  the  consider- 
able total  to  which  locomotive  mileage  climbs  during  a  year 
of  ordinary  business,  will  constitute  a  percentage  of  the  ojjer- 
ating  expenses  which,  if  it  appears  in  the  form  of  a  reduction, 
will  ])rove  ample  justification  for  the  money  which  has  been 
exj)ended  in  shop  and  terminal  improvements. 


Convention  Papers 

and 

Discussion 


The  Cleaninfi 

of 
Locomotives 


We  have  never  been  able  to  see  the 
logic  in  the  argument  that  it  is  eco- 
nomical to  let  locomotives  go  without 
cleaning.  In  the  first  place,  clean 
l(Komotives  as  well  as  clean  cars  help  materially  in  advertis- 
ing the  road  in  the  right  way;  then  there  is  the  standpoint 
of  safetv.  There  is  no  question  that  a  locomotive  can  be 
much  more  thoroughly  inspected  if  it  is  cleaned  than  if  it 
is  not,  and  the  damage  done  by  the  l)reaking  of  a  single 
part  can  very  easih-  cause  trouble  that  will  cost  in  repairs 
enough  to  clean  a  good  man\'  locomotives  a  good  many 
times.  Onl\-  recently-  we  had  called  to  our  attention  a  crack 
in  a  .strap  which,  if  the  engine  had  been  allowed  to  go 
without  cleaning,  as  is  the  case  on  many  roads,  could  not 
Jiave  failed  to  have  resulted  in  a  bad  accident.  In  this 
case  the  engine  was  cleaned  and  it  was  due  to  this  fact 
;done  that  the  inspector  was  aide  to  find  the  crack  which, 
at  the  point  where  it  was  visible,  was  extremel\  small.  It 
is  sur])rising  that  the  oil-and-water  method  of  cleaning 
uhicli  has  l>een  so  successful  on  the  Lackawanna  has  not 
luid  a  more  extended  application  on  other  roads.  The 
I  process  of  cleaning  by  this  method  is  extremelx'  simple,  the 
cost  is  .small  and  the  appearance  of  the  engines  on  that  road 
is  a  plain  indication  of  the  results  which  it  gives. 


It  seems  as  if  some  inijirovement  could 
l>e  made  as  regards  the  amount  of  time 
taken  up  at  conventions  liy  the  reading 
of  i)apers.  If  the  jiapers  were  sent 
out  a  sufficient  length  of  time  l^fore  the  time  of  meeting  there 
is  no  reason  why  even-  member  should  not  familiarize  him- 
self with  their  contents  so  that  all  that  should  l)e  necessary 
at  the  convention  by  the  author  or  the  committee  chairmen 
is  a  few  remarks  emphasizing  the  more  important  parts  of 
the  j)aper.  This  would  lengthen  the  time  for  discussion, 
and  if  the  papers  were  properly  gone  into  jjeforehand  in- 
stead of  being  glanced  through  as  the  chairmen  read  them, 
the  members  would  Ix"  much  more  likely  to  find  in  tliem  points 
which  they  would  feel  comj^etent  to  discuss.  A  good  many 
of  our  mechanical  conventions  are  given  over  to  a  large  ex- 
tent, and  we  feel  to  too  great  an  extent,  to  the  reading  of 
paj)ers  which  have  been  already  printed,  and,  unless  there 
has  lx?en  some  unusual  delay,  have  lieen  in  the  hands  of  the 
members  for  some  time  before  the)-  arrive  at  the  convention. 
Under  such  circumstances  it  is  the  fault  of  the  memlxTS  them- 
selves if  the}-  are  not  familiar  with  the  contents  of  the  pajx^rs 
and  it  does  not  seem  right  that  the  amount  of  time  tliat  is 
now  commonl}-  given  to  the  reading  of  pa|)ers  should  be  taken 
from  the  time  of  the  convention  when  it  could  be  used  to 
much  l)etter  advantage  either  in  a  di.scussion  by  the  mem- 
bers or  in  some  other  wa\-. 


Locomotive 

Repair  Facilities 

and  Costs 


It  was  recently  .stated  l)y  a  mechanical 
department  officer  of  a  large  road  that 
while  his  road  spent  relatively  a  very 
large  amount  on  locomotive  rejiairs, 
the  power  was  still  not  in  as  good  condition  as  on  some  roads 
where  the  exjxnditure  per  hxomotive-mile  was  lower.  This 
officer  did  not  understand  why  this  should  l)e  so  but  he  ad- 
mitted that  the  shoji  and  enginehouse  facilities  of  his  road 
were  not  as  gocxl  as  they  cught  to  be.  The  saving  that  can 
l>e  effected  in  the  cost  of  locomotive  repairs  by  adequate 
and   up-to-date  shop   and  enginehouse  ec|uipment    is   ample 


Dealing  With 

Ciovernment 

Inspectors 


Some  railwa}  mechanical  men  are  se- 
vere in  their  criticism  of  the  methods 
pursued  by  the  boiler  and  machiner>- 
inspectors  of  the  Interstate  Commerce 
Commission.  Doubtless,  some  of  this  critici.sni  is  justified 
but  at  the  same  time  we  believe  that  scMiie  of  the  railwa\ 
officers  are  too  prone  to  look  for  faults  in  the  insjxvtors. 
Whatever  the  attitude  taken  by  the  individual  memlx'rs  of 
the  inspection  staff,  it  is  well  known  that  those  in  charge  of 
the  inspection  work  have  no  wish  other  than  to  deal  fairlv 
with  tlie  railways  in  every  wa\,  meeting  them  half  wav  or 
more  than  half  way  wherever  it  is  j)ossil>le.  It  is  easv  to 
understand  how  a  foreman  or  master  mechanic  can  have  his 
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work  considerably  upset  and  his  temper  severely  strained 
by  the  action  of  an  inspector,  but  on  the  other  hand  we  have 
known  cases  where  the  inspectors  were  antagonized  from  the 
lirst  and  would  have  been  justified  in  taking  even  more  severe 
measures  than  they  ultimatel\-  did  take.  We  do  not  believe 
that  any  inspector  unless  he  be  of  an  unfair  mind,  wishes 
to  hold  a  locomotive  out  of  service  if  it  can  be  avoided  in 
any  way  possible  witheut  violating  the  law;  nor  do  we  be- 
lieve that  the  chief  inspector  desires  to  retain  on  his  staff 
any  man  who  is  not  disposed  to  give  the  railways  a  fair  show. 
But  a  good  deal  of  the  unfairness  of  mind  and  attitude  is 
on  the  side  of  the  railway  men.  It  requires  a  little  diplo- 
macy and  a  good  deal  of  common  courtesy  on  both  sides  but 
whether  or  not  the  railway  men  originally  disliked  the  idea 
of  having  the  inspectors  around  they  may  as  well  make  up 
tlieir  minds  ncjw  that  inspection  has  come  to  stay  and  that 
it  will  be  much  easier  to  make  matters  run  along  smoothly 
if  the  ins|)ectors  are  on  their  side,  at  least  to  the  extent  of 
knowing  that  the\  will  do  the  right  thing,  than  it  would  be  to 
have  them  against  them. 


Weldinji  Tubes  in 

the  Back  Tube 

Sheet 


When  the  practice  of  welding  tubes  in 
the  back  tube  sheet  was  introduced 
about  five  years  ago  it  promised  mucli 
in  simplifying  boiler  maintenance  in 
the  roundhouse.  Under  some  conditions  the  practice  has 
been  very  successful  not  onl\-  in  increasing  the  life  of  the  tubes 
but  in  reducing  the  cost  of  maintenance.  The  discussion 
of  the  report  on  electric  welding  at  the  convention  of  the 
Master  Boiler  Makers'  Association  brought  out  very  clearly, 
however,  that  while  electric  welding  of  tubes  has  been  suc- 
cessful in  good  water  districts,  it  has  been  very  much  less 
successful  in  bad  water  districts.  In  all  cases  where  bad 
water  is  used  the  tubes  eventually  leak  in  spite  of  the  welds, 
and  when  leaking  begins  to  take  place,  working  the  leaky 
tubes  soon  loosens  the  welds  on  those  adjacent  until  condi- 
tions are  no  better  than  they  would  have  been  if  the  welds 
had  not  been  made. 

It  is  probably  possible  to  make  welds  in  the  back  tube 
sheet  that  will  hold  the  tubes  even  under  the  most  severe 
conditions  but  this  would  result  in  undue  damage  to  the 
sheet  when  removing  the  tuljes.  The  practice  followed  by 
one  of  the  southern  roads  is  worthy  of  attention  in  this  con- 
nection. The  tubes  of  engines  running  in  bad  water  dis- 
tricts are  not  welded  when  applied,  but  are  .set  in  the  usual 
manner.  After  the  engine  has  been  in  service  and  when 
trouble  from  leaking  begins  they  are  welded  in.  Thev 
will  then  run  for  sometime  longer  before  requiring  constant 
attention.  The  result  is  a  considerable  saving  in  the  amount 
of  roundhouse  work  required  to  keep  the  engines  in  service, 
although  the  life  of  the  tubes  themselves  is  not  increased. 


Air  Brake  Those  attending  the  convention  of  the 

Association  Air  Brake  Association,  held  in  Atlan- 

Convention  ta,  Ga.,  last  month,  must  have  come 

away  with  two  thoughts  uppermost  in  their  minds.  The  first 
relates  to  tlie  problem  of  a  proper  foundation  brake  gear  to  be 
used  on  the  improved  heav\'  passenger  equipment  in  service 
today;  and  the  second,  the  necessity  of  giving  much  more 
attention  to  the  proper  maintenance  of  the  air  brake  equip- 
ment, especially  on  freight  cars,  than  has  been  the  custom 
in  the  past.  From  the  papers  and  discussion  it  was  shown 
that  considerable  difficulty  is  being  experienced  in  handling 
long  passenger  trains  without  injury  to  the  equipment,  let 
alone  without  inconvenience  to  the  passengers.  One  prom- 
inent air  brake  inspector  was  heard  to  remark  that  break- 
in-twos  in  some  of  the  best  passenger  trains  on  his  road  were 
becoming  altogether  too  common.  This  trouble  is  caused 
by  unequal  brake  cylinder  piston  travel  on  the  different  cars 
in  the  train  due  to  inefficient  foundation  gear.      To  obviate 


such  conditions  it  was  believed  that  the  clasp  type  of  br.ke 
was  a  necessity. 

The  need  of  l)etter  air  brake  maintenance  was  made  pi  lin 
by  the  investigations  mentioned  in  Mr.  Purcell's  pap>er  on 
"Maintenance  of  Freight  Brakes."  Train  line  leakage  lot 
only  means  poor  air  brake  performance,  but  in  many  cases 
limits  the  length  of  trains.  Brake  cylinder  leakage  is  anotlier 
source  of  a  great  deal  of  annoyance  and  considerable  troubie; 
it  causes  unequal  braking  of  the  cars  resulting  in  break-in- 
twos.  Both  the  repairs  to  the  air  equipment  and  the  train 
line  leakage  can  be  controlled  by  proper  supervision  and 
education  of  the  air  brake  mechanics.  This  has  been  proved 
b\-  several  roads  which  control  their  train  line  leakage  to 
below  five  pounds  per  minute. 

The  paper  on  "Air  Brake  Apprentices"  was  of  special 
interest  and  will  be  found  of  considerable  value,  for  it  is 
here  that  the  railroads  are  deficient.  The  work  of  the  air 
brake  repairman  affects  all  the  departments  of  the  railroad. 
It  is  the  results  of  his  work  that  carry  the  trains  over  the 
lines  with  despatch  and  without  damage.  He  should  be 
carefully  educated  and  instructed  in  his  work.  Air  brake 
work  is  not  for  any  Tom,  Dick  and  Harry  that  happens 
along;  it  is  a  real  man's  job  and  requires  experience  and 
care. 


c,      ,  .  The  recent  convention  of  the  Railway 

^torcKCCDcrs  * 

.         .    .  Storekeepers'  Association  at  Detroit  was 

^  ,.  well  attended  and  the  members  in  pre- 

Convention  ^-         ^i     •  i  i    .      i 

jentmg  their  remarks  seemed  to  know 

what  they  had  to  say  and  went  about  saying  it  without  any 
undue  delay.  Undoubtedly  the  proceedings  were  materially 
assisted  by  President  Stuart,  who  insisted  on  everything  being 
done  on  time.  There  is  room  for  improvement  at  all  the  con- 
ventions in  the  matter  of  adhering  to  the  schedule  and  all 
could  well  take  a  leaf  from  the  book  of  the  Storekeepers'  As- 
sociation in  this  regard. 

In  his  presidential  address  Mr.  Stuart  laid  special  stress 
on  several  important  points,  among  which  may  be  mentioned 
that  of  storekeepers  familiarizing  themselves  more  with  the 
conditions  and  requirements  affecting  material  in  the  various 
departments.  There  is  a  great  deal  of  time  lost  and  material 
delayed  because  of  differe.xes  of  opinion  between  the  store 
department  and  whatever  other  department  may  be  concerned. 
If  the  storekeeper  will  get  in  touch  with  what  is  going  on 
in  the  various  departments  and  learn  so  far  as  it  possible 
how  material  is  used  and  how  much  of  it  is  used  at  various 
times,  he  will  make  himself  a  much  better  storekeeper  and 
a  much  better  man  for  his  railway.  Undoubtedly,  as  Mr. 
Stuart  suggests,  this  adds  to  the  breadth  and  responsibilities 
of  the  storekeeper's  position,  but  it  also  tends  to  make  of 
him  a  better  all  round  railroad  man,  and  what  the  railroads 
of  this  countr}'  need  are  railroad  men  and  not  merely  depart- 
ment men. 

Several  papers  were  presented  at  this  meeting  on  the  han- 
dling of  company  material  and  the  subject  was  considered  of 
such  importance  that  it  was  decided  to  have  a  committee  to 
prepare  a  report  for  presentation  at  the  next  convention.  The 
most  important  point  brought  out  in  all  of  these  papers  was 
in  connection  with  the  prompt  release  of  cars  which  are 
loaded  with  company  material  in  order  to  get  them  back 
into  revenue  service  as  quickly  as  possible.  This  is  some- 
thing that  all  storekeepers  and  in  fact  all  railway  officers 
should  keep  constantly  in  mind.  Cars  constitute  a  large  part 
of  the  means  of  bringing  in  the  company's  earnings  and 
ever>'  one  that  is  kept  in  non-revenue  service  when  it  might 
be  in  revenue  service  is  reducing  the  company's  possible  earn- 
ings. There  is  too  much  tendency  on  the  part  of  the  stores 
and  mechanical  department  officers,  at  small  points  in  par- 
ticular, to  consider  a  car  more  or  less  as  of  no  great  impor- 
tance and  consequently  material  is  frequently  left  in  the  cars 
when  it  should  Ije  unloaded  and  the  car  released.      Another 
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poii  I  that  is  worthy  of  attention  in  connection  with  the 
con  crvation  of  cars  is  the  consolidation  in  one  car  of  as  many 
shii  ments  as  possible  for  outside  points.  It  is  a. very  com- 
moi  occurrence  to  find  a  number  of  cars  moving  in  the  same 
direction,  and  all  with  only  partial  loads  in  them.  It  is  quite 
pos-ible  in  many  cases  to  make  one  car  do  the  work  of  two 
or  tliree. 


Railway  Fuel 
Association 
Convention 

handling  of  fuel 
jects  considered 


IS 

at 


The  importance  of  the  International 
Railway  Fuel  Association  to  the  rail- 
roads of  this  country  and  to  railway 
men  who  are  directly  interested  in  the 
increasing  year  by  year.  Of  the  sub- 
the  eighth  annual  convention,  held  in 
Chicago  last  month,  that  of  powdered  coal  will  be  found  of 
greatest  interest  to  the  mechanical  department  officers.  The 
paper,  which  outlined  the  progress  in  the  use  of  this  grade 
of  coal,  was  supplemented  by  a  most  interesting  discussion. 
A  large  number  of  the  members  of  the  association  who  have 
ridden  the  Chicago  &  North  Western  locomotive,  which  was 
equipped  during  the  past  year  with  powdered  coal  burning 
apparatus,  could  not  .speak  too  highly  of  the  performance 
of  this  engine  in  service.  In  addition  to  this  the  remarks 
of  C.  W.  Corning,  of  the  North  Western,  who  has  been  with 
the  locomotive  constantly  since  the  powdered  fuel  apparatus 
was  applied,  gave  considerable  additional  information  as  to 
the  merits  of  powdered  coal  in  locomotive  service. 

Taking  the  discussion  of  the  fuel  problem  as  a  whole,  a 
tliought  of  pre-eminent  importance  and  one  which  appeared 
in  almost  every  subject  discussed,  was  that  of  the  necessity 
of  proper  co-operation  by  the  transportation  and  general  oper- 
ating officers  in  order  to  make  a  successful  effort  to  save 
fuel.  There  is  hardly  a  man  in  a  railroad's  employ  who 
cannot  contribute  his  mite  toward  fuel  economy.  While 
the  engine  crew  are  the  ones  who  finally  consume  the  fuel, 
it  is  necessary  that  they  be  assisted  by  having  properly  main- 
tained equipment  to  operate,  by  being  delayed  on  the  road 
as  little  as  possible,  and  by  having  the  road  conditions  suit- 
able for  a  good  fuel  performance.  They  should  be  prop- 
erly trained  and  given  every  opportunity  to  know  how  they 
may  best  get  the  most  out  of  a  ton  of  coal.  The  importance 
of  carefully  selecting  the  proper  grade  of  men  for  firemen  was 
specially  emphasized. 

In  the  purchase  and  inspection  of  coal  there  is  much  that 
can  be  done  to  provide  fuel  that  will  prove  the  most  eco- 
nomical to  use.  Chemical  analysis  and  the  price  alone  are 
not  sufficient  to  determine  what  coal  should  be  used.  Care- 
ful service  tests,  supplemented  by  these  two  factors,  should 
be  the  criterion  on  which  to  base  the  purchase  of  coal.  The 
fuel  bill  for  American  railroads  takes  seven  cents  out  of 
ever\^  dollar  earned  by  the  railroad  companies.  It  is,  there- 
fore, an  important  factor,  and  is  deserving  of  far  greater  at- 
tention than  is  at  present  given  to  it  by  some  roads.  The 
results  obtained  on  the  Chicago  Great  Western,  as  men- 
tioned by  S.  M.  Felton,  president  of  that  road,  in  his  ad- 
dress before  the  association,  show  what  can  be  done  by  giv- 
ing this  problem  proper  attention. 


in  the  Rail'Ji'ay  Mechanical  Engineer  for  March,  1916,  many 
of  the  higher  officers  who  are  resix)nsible  for  the  entire  cost 
of  operation  seem  to  have  come  to  the  conclusion  that  it  does 
not  pay  to  paint  them  except  when  they  receive  new  sheets 
or  the  letters  and  numbers  need  to  be  brightened  up  so  that 
their  ownership  and  identity  can  be  distinguished.  It  would 
almost  seem  that  any  road  would  have  sufficient  pride  in  the 
appearance  of  its  equipment  to  avoid  the  unsightly  splashes 
that  are  daubed  on  many  steel  hopper  and  gondola  cars  in 
order  to  make  a  background  in  the  general  field  of  rust  on 
which  the  letters  can  be  placed. 

It  is  not  out  of  place  to  quote  again  frcmi  the  report  of 
the  committee  of  the  Master  Car  Builders'  Association 
on  this  subject,  presented  at  the  1908  convention,  and  to 
railway  officers  to  give  this  matter  of  painting  more 


Painting   ot 

Steel 
Freight  Cars 


urge 

energetic  attention:  "We  cannot  be  too  emphatic  as  to  the 
necessity  of  taking  the  proper  care  of  the  exterior,  and  regret 
that  we  are  not  able  to  give  the  interior  the  same  care.  The 
painting  of  the  inside  of  steel  cars  has  been  thought  by  some 
to  be  beneficial,  but  your  committee  can  see  no  lasting  re- 
sults in  this,  and  do  not  recommend  it,  but  are  of  the  opinion 
that  coating  the  interior  of  the  cars  about  once  every  six 
months  with  black  oil  would  act  as  a  preservative."  As  to 
the  economy  of  painting  steel  cars  Mr.  Bamum  says  defi- 
nitely in  his  conclusions  that  it  will  pay  to  keep  steel  cars 
well  painted  on  account  of  preserving  their  strength,  improv- 
ing their  appearance  and  extending  their  life,  and  a  glance 
at  some  of  the  illustrations  in  his  article  should  convince  the 
most  skeptical  of  the  advisability  of  the  proper  protection 
of  such  cars. 

Again  in  a  comprehensive  paper  on  the  life  of  a  steel  freight 
car,  read  before  the  Pittsburgh  Railway  Club,  and  abstracted 
in  the  Railway  Mechanical  Engineer  for  Januar}%  1916,  S. 
Lynn,  master  car  builder  of  the  Pittsburgh  &  Lake  Erie,  one 
of  the  pioneer  roads  in  the  use  of  the  steel  car,  says  that  if  a 
steel  car  is  given  reasonable  treatment  and  repairs  are  made 
when  they  are  needed  and  if  the  car  is  repainted  when  the 
steel  becomes  exposed  to  the  weather,  the  renewing  of  some 
of  the  parts  will  not  l^ecome  necessary  for  a  longer  period 
than  is  now  the  case.  With  what  Mr.  Bamum  brings  out  in 
his  article  this  testimony  from  such  a  road  as  the  Pittsburgh 
&  Lake  Erie  should  provide  ample  evidence  that  proper  paint- 
ing of  steel  cars  is  not  only  desirable,  but  is  e.ssential,  if  the 
maximum  life  and  earning  capacitv'  is  to  be  obtained  from 
these  cars. 


The  condition  of  many  of  the  steel 
freight  cars  in  general  service  is  so 
bad,  due  to  the  lack  of  paint,  that  we 


NEW  BOOKS 

Principles  of  Locomotive  Operation  and  Train  Control.— By  Arthur  J. 
Wood,  M.E.,  assistant  professor  in  charge  of  railroad  mechanical  en- 
gineering, Pennsylvania  State  College.  Bound  in  cloth.  264  pages,  6 
in.  by  9  in.  Illustrated.  Published  by  the  McGraw-Hill  Book  Com- 
pany,  Inc.,  239  West  39th  street.   New   York. 

The  absence  of  a  text  book  presenting  the  recent  develop- 
ments in  locomotive  performance  and  including  a  study  of 
air  brakes  led  the  author  to  prepare  this  work,  which  is  in- 
tended as  an  elementary  treatise  for  use  in  technical  schools. 
At  the  same  time  the  engineer  may  review  in  it  the  theories 
on  which  are  based  certain  problems  in  design  and  construc- 
tion. The  author  has  endeavored  to  present  the  principles, 
beyond  which  lies  the  field  for  extended  study.  The  book 
takes  up  tractive  effort,  the  acceleration  of  trains  and  train 
resistance  and  there  is  a  chapter  devoted  to  new  graphical 
methods  applied  to  locomotive  performance  as  well  as  one 


feel  that  it  would  be  well  to  call  the 
ittention  of  mechanical  department  men  to  some  of  the  state-     on  dynamometer  car  tests  and  tonnage  rating.    Another  chap- 
nents  that  have  been  made  by  experienced  car  men  as  the      ter  is  devoted  to  air  brakes  while  considerable  space  is  also 


result  of  careful  experiments  with  cars  painted  in  various 
ways.  There  has  been  a  great  deal  of  discussion  as  to 
whether  or  not  it  pays  to  keep  steel  coal  and  ore  cars  well 
painted  but,  as  pointed  out  by  M.  K.  Bamum,  super- 
intendent of  motive  power  of  the  Baltimore  &  Ohio,  in  his 
iirticle  on  the  life  and  maintenance  of  steel  cars,  published 


devoted  to  combustion  and  fuel  economy;  the  formation  and 
action  of  steam;  theory  and  practice  as  regards  superheated 
steam;  locomotive  ratios;  testing,  and  counterbalancing. 
Chapters  are  also  given  to  the  electrification  of  steam  rail- 
ways, and  materials  of  constmction,  while  an  apj>endix  con- 
tains a  number  of  valuable  tables. 
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COMMUNICATIONS 

LEAKAGE  OF  HORIZONTAL  SHEATHING 

Hamilton,  Canada. 

To  THE  Editor  : 

Regarding  the  leakage  of  outside  steel  frame,  horizontally 

sheathed  box  cars,  referred  to  in  an  editorial  in  the  Rtiil- 
way  Mechanical  Eugiuccr  for  March,  1^>16,  if  the 
question  of  water  passing  through  the  tongue  and 
groove  joint,  apparently  by  some  sort  of  capillary 
action,  is  a  vital  one  in  this  design,  would  not  a 
joint  similar  to  that  shown  in  the  sketch  minimize, 
if  not  entirely  overcome  this  action? 

A.  E.  Heffelfixger, 

Chief   Draft-man,    Natinnal    Steel    Car   Company,    Limited. 


of  Car  j^/'^^ 


TOBESURA  WENO  ON  LOCOMOTIVE  INSPECTION 

(  With  apologies  to  Wallace  Irwin) 

ClIlCAOO,      111. 

Dear  editor: 

I  have  now  l)ecome  I'.  S.  Federal  I.  V.  i\  detector.  My 
job  are  to  catch  slick  mms.  and  dope  eater  fomien  who  defy 
Safety  First  and  members  of  Honorable  brotherhood. 

I  have  assume  great  pleasure  in  presenting  form  5  al- 
though some  time  it  appear  to  create  extreme  disgust  to  mms. 
who  aftirm  it  are  disagreeable  and  im{)udent  interference  with 

states  rights  and  con- 
.stitutional  ])erogative 
of  KR.  corjjoration. 

On  large  railroad  1 
have  just  ex|)erience 
peculiar  situation.  I 
detect  switchlocomotive 
with  wheel  rul)bing  on 
stayl)olt  side  sheet.  I 
immediately  call  out 
format!  a  n  d  demand 
full  explanation,  as- 
suming it  are  entirely 
necessary  to  douse  fire 
to  prevent  disagreeable 
explosion.  Foreman 
summon  boiler  man 
who  reply  that  huge 
mistake  been  made  on 
this  engine.  I  in(juire 
to  know  and  he  relate 
that  she  just  complete  new  coal  l)ox  in  rear  sho|)  and  on  ac- 
count I)onehead  bull  by  active  foreman  M  inch  slieet  installed 
by  error.  So  soon  as  one  sixty-fourth  worn  off  by  encroach- 
ing driver  wheel,  engine  are  to  go  to  shoj)  for  new  sheet  of 
proper  .section.  I  agree  and  call  attention  to  sand  pij)e  not 
hitting  middle  of  track.  Foreman  say  it  are  correct  so  I  dis- 
pute and  tiash  scale  and  caliper.  It  follow  as  I  say  and  sand 
distribute  on  track  one  tliirty-second  inches  from  center.  I 
order  repair  made  soon  and  when  foreman  disavow  inten- 
tion to  defraud,  I  rescind  P'orm  5. 

Vours  truly, 

ToHEsck.A  Wexo. 


'I      Dispute 


and      Flash 
Caliper" 


Scale     and 


Statement  to  pass  without  correction,  lest  our  members  be 
misled.  With  one  e.xception,  this  association  has  held  tiiat 
the  arches,  so  far  as  known  to  us,  offered  by  the  Universal 
company  infringe  prior  patents  and  can  only  be  used,  ii  at 
all,  under  bond. 

George  S.  Payson, 

General  Counsel,   Western   Railroad  Associatir-  . 


APPRENTICESHIP  IN  THE  DRAWING  ROOM 

Omaha,   Xt  . 

To  THE  Editor: 

It  seems  to  be  the  practice  on  our  road  to  let  a  boy  start 
as  a  sort  of  a  messenger  for  the  drawing  room  and  filing  clerk 
as  well,  and  then  work  into  the  drafting  room.  In  this  way 
he  gets  to  see  the  different  phases  of  the  drafting  business 
and  may  learn  to  read  blue  prints  and  incidentally  to  do 
some  drafting  before  he  takes  up  the  work  seriously. 

(Occasionally  some  little  job  will  come  up  which  does  not 
refjuire  much  experience,  and  it  is  given  to  the  young  hand 
to  do.  Gradually  he  is  intrusted  with  more  complicated 
work,  and  as  soon  as  there  is  an  o[)ening  on  the  table  he  is 
generall}-  able  to  do  fair  work. 

The  greatest  aid  which  I  received  while  working  up  to  niv 
present  |)osition  was  the  interest  which  was  shown  by  the 
other  draftsmen,  who,  when  they  could,  explained  drawings 
and  the  methotls  used  Ijy  the  draftsmen. 

.\nother  thing  which  always  helped  was  that  whenever  any 
package  or  message  was  to  go  to  the  shops  rusk,  we  boys 
were  the  ones  to  take  it.  In  this  way,  by  keeping  our  eves 
open,  we  could  see  how  things  were  done  and  what  could  be 
done  with  iron,  steel,  etc.  The  thought  that  if  we  did  keep 
our  eyes  open  and  learn  things  we  would  have  a  chance  to 
become  draftsmen  was  a  spur  and  inspiration. 

Will  C.  Moonev,  Jr., 

OraftMiian.    Union    Pacitic. 


THE    MECHANICAL    DEPARTMENT  CLERK 

RaII.RiiADV  ll.I.K.      I'.      .S.      .\. 


A    CORRECTION 

Chicago,    HI. 

To  THE  EniToK: 

My  attention  has  l)een  called  to  a  paragraph  under  the 
heading.  "Supply  Trade  Xotes,"  on  page  272  of  the  Railway 
Mechanical  Enginrtr  for  May,   1916. 

It  is  there  stated  that  the  types  of  arch  which  the  Uni- 
versal Arch  Uom[)any  (formerly  the  National  Arch  (\)m- 
pany)  has  placed  upon  the  market  "have  been  passed  upon 
and  accepted"  by  this  association.  In  view  of  the  wide  cir- 
culation  of  your   paper,    1    cannot   allow   this   unauthorized 


lo  THE  Fditok: 

I  heartily  agree  with  the  writer  of  the  leher  "The  Me- 
chanical De])artment  Clerk,"  in  your  .April  number,  having 
iK-en  a  mechanical  department  clerk  for  17  years  and  still 
being  on  the  "blinti  alley  job." 

We  are  re(|uested  not  to  join  any  labor  organization  and 
j)ersonally,  I  feel  that  the  recjuest  should  be  recognized  by 
any  clerk  in  this  department,  due  to  the  fact  that  we  come 
in  contact  with  and  have  the  handling  of  considerable  im- 
portant correspondence  and  details. 

The  highest  point  which  a  strictly  mechanical  de})artment 
clerk  can  ever  reach  would  l)e  that  of  chief  clerk  to  the  su- 
perintendent of  motive  j)ower.      This  would  not  happen  to 
one  in  a  thousand  of  us.      I  have  clerks  of  my  ac(juaintame 
who  have  never  been  advanced  in  position  or  salary,  other 
than   general    increases   which   were  given   In-  the  compan> 
of  their  own  initiative.      This  is  not  so  much  the  fault  o\ 
the    clerks    as    of    opportunities    which    present    themselves 
Even  the  stores  department  would  l)e  a  better  place  for  ; 
\()ung  man  to  enter  as  clerk.      I   know  of  storekeepers  and 
superintendents  of  .stores  who  have  advanced  from  clerkships 
Speaking  of  trans[)ortation  department,  I  know  of  ca.'ses  when 
men  .started   in  as  clerks  and   advanced   to  the  position  of 
trainma.ster   and   division   su|)erintendent 

I  feel,  along  with  \.  V.  ("lerk,  that  the  clerks  in  the  nu 
chanical  dej)artment  are  not  given  proper  consideration.  W' 
have  full  office  details  to  look  after  and  keep  straight  and 
this  is  no  easy  matter  with  the  Interstate  Commerce  Commis 
sion  and  the  various  state  commission  rulings  of  the  pre.^en! 
day.  .Added  to  this,  the  factory  inspection  laws  and  re- 
(juirements  which  affect  some  of  our  states,  and  the  lif<^' 
of  a  clerk  in  the  mechanical  department  of  any  railroad 
is  anvthing  but  a  I)ed  of  roses.  0.\e  of  Thfm. 


Banquet   of  the  International  Railway  Fuel  Association 

THE  eighth  annual  convention  of  the  International  Rail- 
way Fuel  Ass(xiat:on  was  held  in  the  Hotel  Sherman, 
Chicago,  May  15  to  1«S,  I).  C.  Buell,  Union  Pacific, 
presiding.     The  convention  was  opened  with  prayer  by  Rev. 
Jo.<!eph  A.  Milhurn. 

PRESIDENTS    ADDRESS 

Mr.  Huell  said  in  part:  A  survey  of  activities  along  fuel 
lines  during  the  past  year  disclo.scs  several  noticeable  achieve- 
ments, among  which  are  the  development  of  fuel  economy 
devices,  the  excellent  results  ol)tained  by  a  numl)er  of  roads 
in  the  economical  use  of  fuel  and  the  completion  and  j)ul)li- 
cation  of  the  Rei)ort  of  the  Chicago  Association  of  Com- 
merce Committee  on  Smoke  Abatement  and  Electrification 
of  Railway  Terminals  in  which  it  was  shown  that  the  steam 
locomotive  was  a  minor  offender  among  the  list  of  smoke 
producers.  Among  the  important  things  yet  to  be  accom- 
plished in  order  to  further  improve  the  fuel  service  of  our 
railroads  may  l)e  mentioned: 

First:  The  perfection  and  adoption  of  devices  or  schemes 
wherein-  an  accurate  check  can  l)e  made  on  the  amount  of 
coal  delivered  to  a  locomotive  and  used  during  a  trip. 

Second:  'I he  working  out  of  a  practical  plan  for  simple, 
accurate  dail\'  rej)orts  showing  the  economy  or  lack  of  econ- 
omy with  which  fuel  is  being  used,  so  that  jirompt  action  can 
l»e  taken  by  tho.se  responsible  for  its  use. 

Third:  The  development  and  ado])tion  of  C  O^  recorders 
for  use  on  locomotives. 

Fourth:  A  reduction  in  the  amount  of  fuel  consumed  by 
l(x:omotives  while  at  terminals.  Tlie  ])ossil)ility  of  running 
l<x:omotives  over  more  than  one  division  may  be  worthy  of 
'areful  reconsideration. 

Fifth:  A  more  careful  review  of  the  use  of  fuel  for  other 
ihan  locomotive  purposes.  Approximately  one-twelfth  of  a 
'ailroad's  fuel  bill  is  for  coal  used  in  this  way. 

Sixth :  The  education  of  new  firemen  before  they  are  placed 
n  regular  service. 

In  connection  with  the  latter  item  it  is  suggested  that  a 
chool  for  new  firemen  be  established  at  some  central  point 
•n  each  system,  where  ai)])licants  can  l)e  instructed  concern- 
ng  the  principles  underlying  j)ractical  locomotive  firing. 

There  are  two  fundamental  j)rinciples  in  connection  with 

he  present  method  of  fuel  handling  that  I  desire  to  call  par- 

icular  attention  to  today.     The  first  is  the  necessity  for  a 

"nore  complete  and  thorough  understanding  of  the  importance 

'f  fuel  matters  by  operating  officials.     The  responsibility  for 


fuel  economy  has  too  long  Ijeen  considered  purely  a  mechan- 
ical dej)arti'nent  matter. 

Ib.e  second  is  the  necessity  for  a  more  careful  considera- 
tion being  given  to  the  dollar-and-cents  value  of  things.  It 
is  my  firm  belief  that  railroad  men  must  educate  themselves 
as  to  the  cost  of  material.  su})plies  and  operation  more  fully 
than  in  the  j)ast  in  order  that  tliey  may  more  proi)erly  analyze 
conditions  and  thus  be  better  fitted  to  apply  their  liest  efforts 
to  those  matters  wherein  the  largest  and  most  practical  savings 
can  be  effected. 

ADDRESS   BY  MR.  EELTON 

S.  M.  Felton,  jiresident.  Chicago  Great  Western,  talked  on 
the  "Railroad  Fuel  Problem,  Past  and  Present."  He  de- 
scril)od  the  system  followed  by  the  Pennsylvania  Railroad  on 
its  Western  lines  during  the  Seventies.  At  tiiat  time  that 
read  charged  each  engine  crew  with  the  coal  j)laced  on  the 
tender  and  a  jjcrformance  sheet  was  made  up  eacli  month. 
In  referring  to  the  present  i)ractice  he  described  the  sy.stem 
followed  on  the  Chicago  Great  Western,  saying,  in  j)art: 

In  l^HW  the  line  was  ecjuipped  with  the  old-fashioned 
chutes,  coal  being  unloaded  by  hand  from  gondolas  and  l)OX 
cars  at  a  cost  of  about  10c.  per  ton.  In  order  to  carr\-  out 
the  program  decided  upon,  the  old  stations,  which  were  jirett}- 
wtll  along  in  \ears.  were  torn  down  and  replaced  by  modem 
mechanical  stations  of  the  conveyor  or  balanced  bucket  type. 
Instead  of  having  a  number  of  small  pockets  the  stations 
were  designed  with  one  large  bin.  which  was  mounted  on  or 
suspended  from  speciallx-  designed  .scales,  the  scale  l>eam 
l)eing  placed  on  the  track  level  where  the  insi)ector  in  charge 
of  the  coaling  station  could  weigh  the  coal  convenientlv.  Kv 
means  of  a  registering  device,  dujjlicate  tickets  are  printed 
sliow)ng  the  actual  amount  of  coal  taken  at  any  time  from 
the  bin;  'one  ticket  is  handed  to  the  engineer  and  the  other 
retained  l)y  the  man  in  charge  of  the  coaling  station.  The 
cuini>an\  provides  self-clearing  cars  designed  to  handle  the 
coal  in  the  most  economical  manner,  and  keeps  these  cars  in 
com|>any  coal  trade.  This  makes  it  possible  to  handle  coal 
at  tiiese  stations  at  a  cost  ranging  from  2  to  .>  cents  j)er  ton, 
depending  ui>on  the  tonnage  handled:  the  cost  includes  main- 
tenance. 

When  the  contracts  were  made  the  actual  analyses  of  the 
coal  and  tlie  Htus  were  embodied  therein,  and.  in  order  to 
see  that  they  were  observed,  samples  of  the  coal  as  received 
were  taken  every  two  weeks  and  analyzed;  in  addition,  a  coal 
ins])ector  was  ])laced  at  the  mine. 

It  was  determined  that  it  would   be  more  economical   to 
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KAIIWAN      MliH.WKAI.     iNiMMIk 


\  I'l.     •'•.      \n 


Communications 

I.KAkAdK  OK   Hokl/OM  Al.  SlU-AIMINt; 

1 1  \M  iLi>'N'.    *  ;iii:iiJa. 

'fu  tui    Ki>rii>K  : 

kryarilini:  tl)r   lrak;ii£r  of  out>i(lf   -ttil    tVaiiu-.   liori/niitalh 

>li(all)t<l  l>o\  (ar-.  rtt'i-rn'd  to  in  an  editorial  in  tin-  A';//- 
\iiy  M 1 1  liiiiiiiiil  J:i!i;iiiiir  for  Manli.  l''l(i.  if  tlu- 
')iif^lioii  of  water  passini:  tlirouu'li  the  tonfiue  and 
L.'nM)ve  joint.  a(>|tarrntly  liv  -"Oine  ^ort  of  (a|iillary 
aeiion.  i-  a  vital  our  in  tlii>  de>ii;n.  would  ii(»t  a 
joint  similar  to  that  shown  in  the  >kcUh  niininii/.e. 
if  not  entinly  oven  onie  this  aitioti? 

A.     I".     Hi  KH  1.1  IM.J  K. 

'     ■■    t     '.  '      t^    ni.ui.     .N;it!'iiKil    >ti<-l    4  jir    <  ■■iii|iatiy.    l.iiiiitiO. 


rfCar. 

1  \ 


/ 


'J/J 


statement    to    |ia»    without    torrettion.    le>t    our    ineniher-  ;„ 

niislfd.      \\  ith   one  exdption,    thi>   a»(Kiation   ha.-   hdd  .^t 

the  anhi-.  -o  far  a>  known  to  us,  offered  li\    the  rniv(  ;>] 

ronipany  infringe  prior  |>alent-  and  e.m  onh    he  UM'd.   i  u 
all.  undir  hond. 

(jiokt.i    S.    rwsox. 

'ifiiir.*!   (,(«ui»<el,    W  »■•.!. rn    K.iili  ...nl    A'-«-nciaii 

APPRHNTICHSMIP  IN  TUI-    DRANMNc;   KOO.M 

<  'M\II.\.    ,\t 


TOBISIRA    WIND  O.N    I.OCO.MO  UN  i:   INSIMCIION 

,;■  "c-ii'u  *..<■*   Ill 
f>(.ir    editor; 

I  lia\e  now  li<i(ini<  1  .  .*^.  lider.il  I.  (  .  '  .  dett  i  inr.  .M;. 
ioh  ;ire  lo  «altli  -lit  k  mm-,  and  do|K-  eater  lOrmi  n  who  dei\ 
Safet\    I  ir-i   and   iniinlur-  ol    linnoraltle  lirothirhood. 

I  h'lve  a-.-ume  Lin  al  [iha-un-  in  pri-entinu  torm  .^  .d 
ihouiih  -omi  tini«-  it  ii|']uar  t<i  (  real*-  extreme  di-u'u-t  to  mm  ■ 
who  aflirin  it  are  di-.mreevd»le  and  inipudj-nt  interfereiiie  with 

-late-    riuilit-    .iiid    ( on 


I'l   1  111    l'.i>i  I'lK  : 

It  -eem-  to  he  the  praitiee  on  our  road  t(»  let  a  1k)V  -  •: 
as  a  -ort  of  a  messeii'^er  for  the  drawint;  room  and  t'llini.;  t  i  -I, 
as  well,  and  then  work  into  the  drafting  room.  In  this  \\,;x 
he  lift-  to  -ee  the  different  j»ha>e-  of  the  drafting  husiin  ^. 
and  may  learn  to  read  blue  print-  and  iiuidentally  to  ;< 
-ome  draftiiii:  Itefore  he  take-  up  the  work  -eriou-ly. 

<)<ea-ionall\    -ofiie  little  jolt  will  lOUk'  Up  whidi  does  ;   rt 
require   mm  li    experieiK c   and    it    i-   ijiven    to  ihi'   NOUIllJ   lliiMfj 
lo    do.       (iradually    he    i-    iniru-ted    with    more    eomplit ,. 
work,  and  a-  -ooii  a-  there  i-  an  opeiiiiiL;  on  the  taMe  li.     - 
L'tnerally  al>K    t<i  <!<»  fair  work. 

I  he  L're.ile-t  aid  \\lii<li   I   ri'(ci\<(|  while  workinu  up  to  m\ 
pre-ent    po-ition    wa-    the    intere-t    whit  h    wa-    -hown    l.\ 
other  ilralt-meii.   who.   when   they  (ould.  exjilained  <lr;Lwn<_'» 
•  ind    the   nuihod-   u-ed    l»y  the  draft-men. 

.Vncitlur  thinu  whi(h  alw.i\-  iielped  wa-  that  w  henever  ynv 
-litutional  peroizative  pa.  k.iLTi-  or  me--.iu'e  wa-  to  lJo  to  the  -hop-  rush.  \\\'  }>ns- 
oi    Kk.   lorporation.  s\r\-v  the  oiu-  t(»  take  it.      In  thi-  way.  I.y   kee|.iim  our  f.- 

•hi    larne    railroad     I       (;peii.   wc  lould   -le  how    thinu-  were  dom-  and   wh.it  (  fiuld     . 
have    JQ.-t    e\p.rien<e      ,1,,,^.  ^vith  in-n.  -teel.  eie.      The  thought  that  if  we  <lit|  k<  i , 
pei  uliar      -nuation.       I       ,,ur  eye-  open   .in<l    Karn   thiim-   we  would   have  a  <  haib  ■ 
deteet    -w  ili  lilix  oinotive       l)eionie  dr.ift-men  wa-  a  -pur  and  in-piratioii. 


wMh   wlieel   rul'Unii:  on 

Sta\liolt     -ii|e     -heet.         1 

immediately  tall  <iut 
fornian  a  n  d  demand 
fill!  explanation.  a- 
-uiniiiL;  it  are  einirelv 
lle«V.— ar\  lo  dou-e  I'lre 
To    pre\eiil    di-am"eealile 


W  U.I.  (  .  Moo.M.^,  jk.;: 

..■,"■':  .      I  tr.ifi»)ii.iir.    r.iu»Mv  IIu-t'/'.". 

IMI     \ll  (11  \M(:\1     1)1  l'\IM  \ir\T   CIJKRK  .;  . 

I  ' .    II II     l".i>i  ii  >!>:  :  -  •  •'   ■■. 

I    heartily    aL'ree    with    the    writer   of   the    K  tt'-r    "  Ih.     W 
ihaiiiial    I  >ep.irtnuni   ( "lerk."   in   \our  .\pril   luiml'er.  lia\. 


~S>j^^ 


-nmmoi)  l.o'ler  man 
who  repl\  ill, It  luiLTi 
mi-take     l.eeli     made    oil 


"I       Dispute      antf      Flash      Scale      and 

C.Tliper"  .       ,  11  1    . 

to    know    and    he    relale 

thai   -he  iu-t  i  omplete  new   (oal   l'o\   in   re.ir  -hop  and  on  .k 

lount  Koiiehead  Kull  lt\   aetivt    loniuan    ■;   iiu  h  -lieit  in-talh-d 

l>\  error.      So  -oon  a-  otie  -i\ty  fourth  worn  off  l>y  eiu  roaeh 

ill!i    dri\er    whid.    engine    .\.rr    to    ^o    to    -hop    for    IleU     -heet    ot 

jiroper  -eitioii.       I  a;iree  and  <  .ill  atteiilion  to  -.md   pipe  not 


e\|tlo-iin.  Iiiri'inaii      heeii   a    methaiiit.il   depariineiii   i  lerk    ftir   1  7   year-  and  .-'. 

LeiiiLT  on   die  ■"Mind   .dle\    ioli."'  ,'       ••  "     '    •  '  •'    •■-.'•■■ 

\\  (    .ii'e   rei|Ue-ted    Hot    lo    join   an\     l.dior   oru'aiii/alioii    . 
p«r-oMall\.     I     feel    lli.it    the    rei|Ue-t    -liould    lie    reeoi^ni/e*! 

Ihi-  eiiiiine.       I    in<|uiri       an\    <  Krk    in   thi-  department.  <lue  to  the   fait   tUat    we  eot- 

111   loiitatt    with    ami   lia\c   the   handlint;  of  i  on-i<leral>le  ilu 
portaiit  eorre-poiiileiK  I-  and  details.,    -..,  ';  •■.",.        ..;r'\.  ■:'.;• 

rile  hiiihe-l    |M>int   whieh   a   -trittly  meehanl<  al  departnii 
'lerk  tail  e\er  reai  h  wouhl   he  that  of  thief  (  h  rk  to  the  - 
perintendeiii    of    motive   jiowcr.        Ihi-    would    not    happiii 
eiie  in  a  thou-aiid  of  u-.       1   lia\e  elerk-  of  m\    .i<  <|uaintai]' 
who   lia\e    iie\er   lieeii    .idvaiKed    in    po-ilKMi   or   -alarv.  otii' 


hittiiiii  mi«Mle  of  tra«k.     loreinan  -a\    it  are  i  oriei  t  -o   I  di- 

pute  and  l1a-h   -«  .lie  and  <  alip«T.     It   follow   ,i-    I   -a\    .in<l  -and        than    genera!     im  na-e-    whiill     were    uiveli     li\     the    eonip. 

di-triliut<    on   ir.iek  title  tliirt\-eeon<l   im  Ik-   from  .enter.      I 

ordi  r   repair  made   -oor.    and    wli.n    lor.ni.in    di-.iv(»w    intin 


lion  to  «l«friud.    I    r^  -.ind    j.irm  .■^. 

N  our-  trul\. 


\    CoRRICnoN 


I  "111  ^t   K  \     \\  I   No. 


(•  iiu.\<.<i.   HL 


.'    Nil      iM'll'il: 


if  their  own    initiatixc.        Ihi-   i-   not    -o  nun  h    the   fault 
the     I  lerk-     a-     of     oppori  llli  II  ie-     wlii.ll      pre-eli!      llu'm-el\'>- 
l''.\lll    the    -leTe-    department     w.iul.l    l><-    a     lietter    phu  e    for 
vouiil:    man    to  enter   .i-   .lerk.       I    know    .if   -toreke.  |>er-   .ti. 
.-U|ierinlelidelit-  of  -tore-  who  have  adv.in.  eil   from  i  lerk-hif  • 
Speakiiiu'  of  ir.iii-portatioii  depariiiient.  1  know  of  .  .i-.  -  wh 
nn-n    -l.irit.l    in    a-    rlerk-    and    a.lvan.e.l    i.»    the    po-itioii    *' 
trainma-ter    .md    ilivi-i.iii    -uperinteii.leiit 

I   f.el.  .ilom:  with   .\.   ( '.   (lerk.  iliat   the  .lerk-   in  tlu    ii.' 


.M\    .r.telltitin    ha-    heeli    .alh.l    to    a    p.ir.iL^r.ipli    un.ler    the       .liani.al   d.partni.nl   are  n.it   i,'i\.n   |  .roj  kt  .on-ideralioii.     W'-' 
lua.iinu.  ■■>U|i|>l\     Trade  .Note-.'"  on   paLTe  11 1  of  tin-  l\iiU\,i\        have    full    cft'uf   detail-    to    look    after    an«l    keej .    -tr-iicht    arj";  ;. 


Miihniii  il   htr^iihir   for    .May.    T'lo. 

It    i-   there   -tat(d   that   the  t>|'e-   .>f   .mil    wlii.ll    the    I'm 
\er-al    .\r.  h    roinpany    (formerly    tlu     .National    .\r.  h    (Dm 


thi-  i-  no  ea-y  matter  with  the  Inti-r-tate  (  omnier.e  ("((mini^'. 

ion  and  the  varicii-  -t.ite  .ommi-.-i<'n   ruliiii:-  of  tin-  pre-»i-~' 
da\.        .\dded    to   llli-.    tile    fa.  lor\     in.-pe»tion    law-    and    ri    • 


fninvj    ha-  |>hi.  e.l    upon   tlu-  market   ■'li.i\e  heeii   pa--ed   upon       <|uiremeiit-    whiih    .iffeit    -oiiu-    .if    our    -tate-.    .md    the    li''-' 
and  a.iepttd"  Ia    thi-  a.--ot  iati<iii.      in   view  of  the  wide  .  ir        .if    .i    .  K-rk    in    the    nie.  liani.al    dt-partnu-iit    of    ain     railro;i*e 
« ulatlon    .if    \.iur    paper.    1    .animt    .ill.iw    thi-    imauthori/t-.l       i-  aiiuhiiii:  i'Ui    t  i'ld  of  ro-e-.  (  )m    .it     liJI.M.  '. 


^  Fuel  AssodATi({j|N^< 

Powdered^||u^||>ocoi 
^onom: 


T 


■■'.■■']■      '  ■''    I'll ' ' ..  ■}       1:  .\--      /  N"^'', .  ''<;,'■'■  ;i 

'•.''     .    .—■     *• 

III-".  ciL'Iilli  aiiinj.il  c()ii\i  nt'<tn  r.\  ilu    Inin  ii;ili<MUil   Rail- 
way IikI  .\>-(tt  iat!(.ii  \\a-  licld  in  llu'  Hdld  Slitrniaii. 
(iiiratio.   May    !5   to   Is.    I  >.   ( '.    lUull.    rnicm    I'aiilu. 
-idinn.       f-lu'  ruiivciitidii  \\a-  <.|Kiu-.i  with  |ira\ir  l>y  KfV. 

!■  -^.pli  A. MiMaiiii.         ,...■■    :  ■  -^:  ,••:;-^  -; 

:•,     V   IM<I-SII)|-MS    ADDKI  SS 

Mr    litii'll  -aid  in  part:      ;\  -iirxry  m  a<liviui--  almm  fuel 

-  ilurinu  tile  |);t-l  \sar  -li-i  In-c-  -rvrial  not'craltlt'  at  liii-vi*- 

;     111-,     iiiiiniu'    wliitli    ari'    tin     (1(\  i  l(i|  piiuiil    ol     tiul    iioiKum 

M'\i«i'.-.  tin-  i:N(i!K-nt   rr«-iill-  dl'laiiud   ii\    a   iiuiviIkt  ot    rita<l-- 

"  tilt'  (•(•oiKiniical  u-c  <!t"  t"u(  I  and  the  <  (ini|iUt;«)ii  aiul  |>ultli- 

liini   (it    the   !\r|n!rt   (il'  tin    (  liitaun   .\-s<Miati<»ii   ol"   ("»im- 

•TifiHxv  <  "oininittii-    im    SiikiUc    .Miaununt    and    !".K(  trifu  atinii 

Railway  'I"t'rminal-  in  wliiili  it  wa-  >liii\vn  that  llio  >i(ain 

"iniitivv   \va-   a    niMiur   ulTrndL-r   aninniz   tlu'   li-t    dt"   -nmkc 

,   uduicrs;  •  Anionir   tli<     ini|inri;>.nt   tliiiii,'-   \{\    Ui   !>»•   atumi- 

:i-lii<l    in   (ipK''-  to   turilur    iinproxr  tlif    liul    ->  r\  irC' wlVbUt" -. 

■iIroa«l>  may  ln>  nitnt!(  P' ilr  •       ■    , 

lir-t:     I  In    jt«  rh*  t  ion  and  adootioii  of  (Kn  it  c-  or  ~« lunu> 

luril'y   an   at  <  urate  <  lu-i  k   tan    In    niadt    on   liu-   amount    of 

M>;tl  dtlivt  ri'd  to  a   lo' ointit ivf  aiitl  u-fd  duriniz  a  trip. 

Si<ont|:     llu-   uorkiiv,'  cut   of  a    prailiial    plan    tttr  -im|>lt. 
I  uraU-  ijailv    rf|>tprl-  -lio\\iim  tin    t-ttmonn    tsr  lat  k  of  rttin 
'  jiiy  wiiii  whit  h  futl  i-  litiim  u-t-d.  -o  that  p'timpt  a<  titm  tan 
''!■  takt-n  l»\   tlit)-f  rt->pon-i!ilf  for  it-  u-f. 

riiini:     llu-  ilt-\-tlo|inK  lit   ami  atltiptitai  of  ("  ()     rt-ttirdt-r- 
u-t-  on  ItM  onioti\t->.     '■':',■'.  "    '   :■-;-'-;        _•.' 
Iiiurili:   .\   ritliittion   in  llu-  anitumt  of  fuil  tonsunit-d  1>\ 
'  iiniotivf-  wliilt-  at   ttiiinnal-.       llu-  po--il)iIit\    of  runnimr 
Momotivc-  o\t-r  mon    than  tjiu-  divi-ion  nua   Jx-  uorihv    til 
:rcful   rtt  oii-idt-ralitin.     -'■',-■;■  -'.••-;•.•'•'  •      •»■    ■.      .  .■■?■■  ■  '   ; 
I  ifth;   A   mon-  <  artful    rt  \  ii-w    of  tin-  u-t-  of   futl    for  otlur 
ai:   lotomotivf   purpoM -.      .\p|)ro\imatt-l\    tnu-twtlfili    of  a 
lilroad'i  futl  li'U  i-  for  <(ial  u-i-il  in  tlii-  way. 
Sixth:  The  ('(hi<atii;n  oi"  nvw  fiR-mcii  Uforc  Uk'v  uri-.pUui-d 
n  rii^ular  -t-r\it\.  J   -'''■'        ■';.■.;■  'v.;-   ''  ..    ,   ■'      •.;    r  ■ 

In    (onnttlion    with    llu-    k-.tttr    itt-m    it    i-    -uuL;f-u<l    thai    a 
.liooj   for  tuw  I'lrtnit-n  In-  i-talili.-ht-tl  at  -timi-  t\-mral  |toint 
■n  fat  h  -y>irm.  uluri-  applitant-  tan   Ik-  in>lruttt-tl  ttiiutrn-. 
'".1!  tlu-  priruiplt-  umlt-rhinir  prat  tit  al   Itu-omtitivt-   i"irin<4. 

Hurt-  art    two  fuml.iminial   print  iplf-   iii  tomuttion   with 

.lie  (>r«.--t.-nl  nu'tlu.d  of  futi  haiulliim  that    I  dt--iri-  to  tall  par- 

'•ular  a.ttt-nlioii   to   ttida\.       Tht-   llr-t    i-   tlu-   m-ii->-it\    ft»r  a 

loR-  (dinplftf  ami  ihtiroui;li  undtr-taiidim:  of  tlu-  im|it»rtamf 

•f 'tiU'I  inatltr-  li\   optralimz  ofluial-.       Ilu-  rf>pon-iliilit\    l"or 


fml  <-i(au.m\    ha-  too  lorn:  lit-i-ii  <  tm-iilt  rttl  pvirilv    a  muhan- 
ital  drpai1i;v-iii  m.HUr. 

Il.c-  -oind  i-  Uu  nt-t  1-- ly  for  a  ijiort  larcful  <  oti^idtru- 
titiii  iK-intr  «:^Iv*'iv  to  thi.-  (U.'llar^aml-tvnts  wiluv  oi"  tIr.intL*: '  ;Ii 
i-  !iiy  1*11111  lK~l:jof  tlial  lailroad  iiu-ij  nui-t  tiluiali-  rlu-m-ilvf* 
a-  to  tlu-  Ki-t  of  niati-rial.  -upplii-  am]  opi-ration  niori-  tulh 
than  in  ilu  p;i>t  in  onKr  iliar  thry  may  mon-  propt-rly  aiuil\/f 
i<)iii|;tion>'  and  t!iu-«  lK-;orfitr  I'ltti-d  t<»  apfil\  tluir  U.-""!  ♦•li'ort^ 
ti)t!io-t  m.itit  r-  wlunin  tin-  larijrMand  imM  praitival  sivinii^ 
tan  I'v  ^•tU:tl^•^l^=  •;■ 

ADDKI  SS    in    \ll<.   I  I  LION 

"S,  M.  I  t  hi  11.  pr»!*idt  111.  <  hivaiit)  Ciriat  \\  t-trrii,  JulkcNi  on  • 
tJV.v"'-kailroail    I  Uil    I'n.l.lini/  I'a>t;.un<l    l*rf>t-nt:*"     1th    <h- 
M  ril.il  llu    >y-ii-m  followcil  hy  iht-  fi-im-'^}  Ivania  KaJIroad  <nj 
it.-   V>.'x-^l«.-ni    liii'->   tlurin':   ilu;   St  \«-iiii«-.-.      At   that    liim-   thai 
It  acj  <lv.i»^^U«'«i  i-arh  <nirin-.    «  rt.w  \vj!li  tlu-  n;ul  j>l;uxil  on  ihi- 
rti'mh.  r  aiul   a   prrf«>rman<  i    >lKi:-t  vvii?;  n>a<K*^  Uj»  ciuii' irtoiiih 
In  n-frrrim,'  to  tlu-  pf(-<-nt  )>rarti<-<'  lii*  cU-.(  riU-tllho  -y-U-ni 
fttlltiwid  tin  tlu-  ( "hit  an*)  <irtat  W  f-ti-rn,  -a\im:.  in  pari: 

In  !'•<'''  'I"'  li"*'  "■'''  i<;iti(>pi'<l  \vitli  Hit  old-hi-hii>»ui1 
ihutf*.  mil  Uuiii.unlnathd  l>}  hand  from  •.'niuitjla-  and  \Hi\ 
»;ar>  at  a  i'lM.  <.>i^  ui»<»ut  I'N  p»r  ton.  In  onit-r  to  *arr\ mut 
flu-  proirraiii  d'-tidi'ti  iiptoi.  tin-  old  -tatitiii-.  whi<h  wi-rt-  pr«-n\ 
Will  aliMiL'  in  yrar-.  wi-i\  ttirn  tiown  ami  rv  plat  t-d  lt\  iiUMUrii 
im-«hanital  >r;ition>  tif  tlu-  tonwxor  or  Ualaiuitl  i»ut"ki't  t\]H'. 
In-it  111  of  liaA'iiit!  a  miinhir  of  -mall  poikti-  tlu  -tation- 
\vi  rt-  dt-i^md  with  oiii  larm-  liiii.  uhith  \\a-  niouiiti-d  on  or 
-u.-pt  ndi-d  fr<»m  -pi-«iall\  tU->ii:nt-d  -t  ah-^.  tlu-  -lali  Uvmi 
lii-ini:  platrti  on  tlu-  irat  k  K-\t1  wlu-ri-  tlu-  in"«pt-tior  in  ihariif 
ot  tin- <  tialini:  -lation  lould  wt  ii,'!i  tlu-«oal  <  onxtnitiitK  .  Ii\ 
nil  an-  ol  .i  p-tii-ti  riim  tlt-\iti,  liuplitatr  tit  krt-  an-  pn'niril 
-howiiii:   till-   attuat    amount    of  tual    tak<ii    at    an\    liiiii-    from 

llu-  Itin:  oiu-  lit  kit  i-  haiuK-d  to  tlu-  rmjinn-r  :md  th«-  c»tlur 
rt'iaiiud  l»y  du  man  i"  thariii  of  ilu-  tnalini:  '•lalittii.  1  !k- 
tt.nipaiiN  provitU?i  st:U"-^-U;irim:  tar-  d«-^ii:m-il  to  hantllt-  tlM- 
nial  in  tlu-  mo-i  t-t  <»n«'mit  al  mamu-r.  ami  k<t-p-  tlu-r  «ar-  'ti 
itsmpaiiy  toal  Hailt-.  Ihi-  makt-  it  p«).--il)li-  it»  hai.ulK  tt.al 
at  liii-f  -tatitin-  al  a  i  o-t  rainiiii!.:  fmm  2  t«»  S  «X'iu-  p«r  t»»n. 
di-pt-ndim:  upon  tlu-  loiuiaL;!-  hamlK-il ;  tlu-  t  n-t  im  lmU->  inaiii- 
tLiiaiUf. 

W'lun  tlu-  itmira.  I-  win  mad«  tlu-  atiual  aiialv-t-  of  the 
tt.al  and  t!u'  \Ua  -  wt  rt  ••mltodittl  ilunin.  and.  in  ttrdi-r  to 
-It  that  iht-y  Ut  rt-  ol)-ir\ttl.  -amjilr*  «tf  llu  <oai  a-  rt-itivrtl 
Win-  taki-n  »-viry  twtt  wrt-k-  and  anal\/.t-d:  in  .iddition.  a  4-««tl 
in-iKttor   wa-  platrd  at  tlu    mint-. 

It    Wa-    ;li  it-rn-'iiU'il    that    it    uoidtl    l.i    nion-   i .  oiu  mi<  al   Vt 


■I:.--    -■ 
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use  coal  from  one  mine  for  each  division,  rather  than  have 
different  mines  supply  the  same  division.  After  the  contract 
is  made,  the  superintendent  has  entire  charge  of  its  execution; 
the  inspector  at  the  mine  reports  directly  to  him;  he  has 
charge  of  the  coaling  stations,  is  resjxinsible  for  the  weigh- 
ing, and  is  furnished  with  the  analyses  of  the  coal.  The 
best  possible  supervision  and  most  economical  results  are 
obtained,  because  of  this  concentration  of  authority. 

The  actual  weight  of  coal  in  the  tender  of  a  locomotive  is 
reported  to  the  chief  despatcher  before  the  train  starts,  coal 
taken  at  intermediate  coaling  stations  on  the  run  is  reported 
by  wire,  and  upon  arrival  at  terminal  the  coal  on  the 
tender  is  leveled  off  by  a  man  assigned  to  that  duty;  the 
amount  determined  by  means  of  measuring  strips  on  the  in- 
side of  the  tender  is  likewise  reported  to  the  chief  despatcher. 
who  is  then  able  to  figure  the  exact  amount  of  coal 
consumed  on  the  run.  The  chief  dispatcher  gets  the  train- 
load  when  the  train  leaves  terminal  and  the  conductor 
reports  to  him  any  changes  en  route,  so  he  is  able  to 
determine  the  gross  ton  miles  handled  by  the  engine  dur- 
ing the  trip.  As  a  result  of  care- 
ful investigation,  allowances  are 
determined  for  the  different  en- 
gines and  different  classes  of 
service,  and  if  the  engine  has  con- 
sumed more  than  the  assigned 
amount  of  fuel  the  engineer  is 
immediately  interviewed  in  order 
to  determine  the  cause  of  the 
trouble;  it  may  be  the  fault  of  the 
engine  crew,  it  may  be  the  fault 
of  the  locomotive,  but  whatever 
the  cause  it  is  at  once  investigated 
and  a  remedy  applied,  so  that  a 
check  is  made  daily  instead  of 
waiting,  as  used  to  be  the  custom, 
until  the  end  of  the  month.  The 
knowledge  the  engine  crews  have 
that  the  coal  is  actually  weighed  is 
worth  manv  times  what  it  costs  to  5 
do  the  weighing. 

On  the  eastern  division,  in  pas- 
senger service,  in  1915,  compared 
with  1911,  when  the  system  was 
first  put  in  force,  the  train  mile- 
age increased  1.5  per  cent,  being 
very  nearly  the  same;  the  tons  of 
coal  consumed  decreased  28  per 
cent,  the  cost  decreased  S25,851,  or  28  per  cent,  and  the 
pounds  of  coal  consumed  per  passenger  car  mile  decreased 
31.7  per  cent. 

In  freight  service  between  1911  and  1915,  the  trainload 
increased  from  505  to  790  tons,  or  56  per  cent;  the  gross  ton 
miles  increased  but  1  per  cent,  the  tons  of  coal  consumed 
decreased  27  per  cent,  the  cost  decreased  $94,671,  or  27  pe^ 
cent;  the  tons  of  coal  consumed  per  100  gross  tons  moved 
one  mile  decreased  28  per  cent,  the  price  per  ton  having  re- 
mained practically  the  same. 

It  was  customary  in  days  gone  by  to  provide  switching 
power  in  many  cases  from  wornout  road  engines.  But  more 
recently  a  series  of  tests  has  demonstrated  that  the  ordinary 
road  engine  does  not  make  a  desirable  switcher  and  is  any- 
thing but  economical  in  fuel  consumption,  so  engines  spe- 
cially designed  for  switching  service,  superheated  and  with 
brick  arches  and  all  the  latest  devices  for  the  prevention  of 
smoke  have  been  adopted. 

The  use  of  powdered  coal,  which  you  are  now  so  carefully 
studying,  will  undoubtedly  give  the  most  satisfactory  results 
that  can  be  looked  for  outside  of  the  use  of  oil,  and  I  look 
forward  to  the  work  you  are  doing  in  that  direction  with 


D.  C.   Buell 
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the  greatest  possible  interest.  Vou  certainly  should,  and  no 
doubt  will,  be  encouraged  in  this  work  to  the  greatest  possi  ile 
extent  by  your  executive  officers. 

In  conclusion,  the  lesson  to  be  drawn  from  this  talk  is: 

First — Check-weigh  and  analyze  coal  at  frequent  inter- 
vals, as  received  from  the  mines. 

Second — Weigh  all  coal  to  individual  locomotives;  ktep 
records  of  the  coal  consumed,  not  only  by  locomotives,  but  by 
engine  crews  as  well. 

Third — Check  the  individual  performance  of  locomotives 
and  crews  against  the  actual  gross  tons  handled  per  freight 
train  mile;  per  car  mile  in  the  case  of  passenger  trains,  and 
per  hour  worked  by  yard  engines. 

Fourth — The  responsibility  for  the  coal  from  the  time  it 
is  mined  to  its  final  consumption  should  be  fixed  upon  ilie 
division  superintendent,  so  there  may  be  no  conflict  of  a.i- 
thority. 

Fifth — In  the  purchase  of  new  locomotives,  specify  su- 
[)erheaters  and  brick  arches  of  approved  form;  also  equip  old 
engines  where  age  and  capacity  justify  the  expenditure. 

EFFICIENCY  OF  RAILROAD 
OPERATION 

BY  SAMUEL  O.   DUNN 
Editor  of  the  Railway  Atfe  Gazette 

It  is  the  irony  of  fate  that  the 
managements  of  the  railways  of 
the  United  States  should  have 
been  subjected  to  criticism  for 
alleged  inefficiency  at  the  very 
time  when  they  have  been  givina 
the  most  splendid  demonstration 
of  efficiency  in  the  history  of 
transportation.  It  is  not  exag- 
gerating, but  speaking  the  words 
of  truth  and  soberness,  to  sav  tii;>t 
the  courage  and  efficiency  dis- 
played by  their  managements,  in 
meeting  and  triumphing  over  the 
unfavorable  conditions  with  which 
they  have  had  to  deal  during  the 
last  ten  years,  have  never  been  ex- 
ceeded in  industrial  history. 

Manv   abuses  have  existed  and 
many    offenses    have    been    com- 
mitted   on    our   railways;    but   we 
should    begin    to    recognize    and 
enrpiuisize  the  fact  that  the  shortcomings  of  their  manag«- 
ments  have  been   far  more  than  compensated   for  by  their 
constructive    achievements.      Consider    briefly    the    circum- 
stances in  which  their  officers  have  had  to  do  their  work  dur- 
ing the  last  ten  years.     In  August,  1906,  the  Hepburn  att 
went  into  effect,  giving  the  Interstate  Commerce  Commis- 
sion  increased   authority   over  rate-making   and   accounting 
and  over  some  features  of  operation.     Maximum  freight  rat'- 
laws,  2-cent  fare  laws,  acts  prescribing  the  number  of  hour- 
the  employees  might  be  kept  at  work,  the  number  of  then 
there  should  be  in  train  crews,  etc.,  were  poured  forth  in  al 
parts  of  the  country.     There  was  a  perfect  cloudburst  or 
regulatory  laws  and  orders.     There  was  one  great  and  sue 
cessful   movement   after  another  by   railway   employees  foi 
increases  in  their  wages.     There  were  demands  for  new  an< 
improved  facilities — for  steel  cars,  the  elimination  of  grad> 
crossings,  the  installation  of  block  signals,  and  so  on — whicl" 
caused  heavy  additions  to  the  investment  demanding  that  ;' 
return  be  paid  on  it. 

Let  us  see  what  was  the  effect  of  certain  of  the  mor» 
important  changes  which  occurred  during  this  period  on 
earnings  and  expenses.     The  average  freight  rate  per  ton 
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per  nile  was  reduced  from  7.48  mills  in  1Q()6  to  7.33  mills 
in  l-iH,  and  the  average  passenger  rate  from  2.003  cents  to 
1.0,2.     That  co>t  tlie  railways  S50. 800.000  a  year;   and   it 

no  ides  nothing  for  the  reduction  of  e.\])ress  and  mail  rates. 

■]  lie  taxes  the  roads  had  to  pay  were  increased  from  3.2 

;tr  cent  to  4.6  per  cent  of  their  total  earnings.     This  in- 

ri.  -e  in  the  rate  of  taxation  made  the  total  ta.xes  paid  in  the 
VC-;  1914.  S42/ 50.000  greater  than  they  would  have  hcea 
■f  t  ;is  increase  in  the  rate  of  taxation  had  not  occurred.  The 
iv. ;age  compensation  of  a  railway  employee  in  1914  was 
s2]>  greater  than  in  19()6,  which  make<  a  total  of  S369,600.- 
iMMi  niore  than  it  would  have  been  on  the  Ijasis  of  the  average 
■.v.iLics  paid  in  1906.  These  reductions  in  rates  and  increases 
;n  laxes  and  wages  between  1906  and  1914  made  a  total 
in<  rcase  in  the  annual  burden;  direct  and  indirect,  that  the 
managements  had  to  carry  of  $462,902,000.  In  1906  it  took 
t,Q  rents  out  of  every  dollar  earned  to  jiay  operating  expenses 
and  taxes.  In  1914  it  took  77  cents  out  of  ever}-  dollar 
earned  to  pay  operating  expenses  and  ta.xes.  If  none  of 
tlie>e  changes  in  rates,  taxes  and  wages  had  occurred,  and  the 
r(ta(is  had  been  managed  and  operated  otherwise  just  as  they 
wire,  their  net  operating  income  in  1914  would  have  been 
.S1.U>8.900,000  instead  of  only  $706,000,000,  and  it  would 
have  required  only  61  cents  out  of  each  dollar  earned  to  pay 
txjienses  and  taxes,  as  compared  with  69  cents,  the  outlay  per 
dollar  of  earnings  for  of)erating  expenses  and  taxes  in  1906, 
and  77  cents,  the  attual  oulla\   for  these  purposes  in  1914. 

riiesc  data  are  a  striking  vindication  of  the  efficiency  of 
tilt  management  of  our  railways.  They  show  clearly  that 
tli(  roads  wi-re  constantly  being  op<'rated  more  and  more 
noiiumically,  but  that  much  faster  than  the\  could  save 
iiKiiiey  it  was  being  taken  from  them.  They  also  show  that 
it  was  the  rate-regulating  authorities,  the  tax  gatherers  and 
till-  employees  who  were  taking  it.  Let  us  hope  that  the  time 
will  come  when  thosi'  who  serve  the  railways,  and  through 
tiieni  the  i)ublic,  so  well  as  do  the  International  Railway  Fuel 
.\s>ociat'on  and  its  meml)ers,  will  have  their  work  better 
iij'preciated  l>y  the  ]jublic,  and  will  not  .-^ee  the  results  of  it 
a»ii-tantly  swejU  awa\'  chieily  to  benefit  classes  of  persons 
amnected  with  the  railways  who  constantly  strive  to  prevent 
iiu  leases  in  the  efficiency  of  operation  or  other  classes  of  per- 
sons who  are  not  connected  with  the  roads  at  all. 

Various  other  steam  railways,  among  which  may  be  men- 
tioned the  Atchison.  Topeka  &  Santa  Fe,  Grand  Trunk, 
Southern  Pacific,  Kansas  City  Southern,  Chicago  Junction, 


the  Delaware  &  Hudson  has  just  i>ut  into  freight  ser\-ice  a 
new  powdered  fuel  burning  Cwisolidation  locomotive,  prob- 
ably the  largest  of  this  type  in  the  world.  The  Delaware  & 
Hudson  is  also  installing  a  comj)lete  fuel  drying,  pulverizing, 
storage  and  disbursing  plant,  and  is  cHjuipping  the  stationary 
boilers  at  Olyphant,  Pa.,  for  burning  the  waste  tailiniis  from 
anthracite  culm  banks.  J  he  Missouri,  Kansas  6>:  Texas  is 
installinix  a  complete  ]iulverized  fuel  j)reparing  plant  at  Par- 
sons, Kas.,  and  a])i)l\  ing  equipment  or  l>urning  pulveri/ed 
coal  and  lignite  in  its  stationary-  boilers  and  locomotives. 

Ihe  usual  methods  for  burning  pulverized  fuel  necessitate 
the  u.-e  of  steam,  air  or  mechanical  contrivances  for  jtrojeci- 
ing  the  fuel,  or  a  mixture  of  fuel  and  air,  into  tiie  furnace. 
When  applied  to  steam  generators  this  process  has  resulted 
in  failure  due  to  the  severe  effect  of  concentrated  heat  on  tho 
firebrick  and  fireljo.x.  The  more  recent  process,  as  applied 
to  the  Chicago  &  North  Western  and  other  steam  locomo- 
tives, provides  for  a  combustible  mi.xture  of  fuel  and  air 
being  automatically  induced  or  drawn  into  the  fireljox  by 
means  of  the  front  end  draft,  and  its  })erfect  combustion  in 
suspension  without  any  concentration  of  heat,  due  to  the  fai  I 
that  the  combustion  tlameway  and  the  products  of  combustion 
are  at  all  times  being  drawn  toward  an  opening  and  thereby 
avoid  any  impinging  action.  Furthennore,  this  process  is 
divided  into  three  stages,  i.  c,  conveying  and  comingling 
of  fuel  and  air,  gasifying  of  combustible  mixture,  and  JXT- 
fecting  of  the  comlmstion  in  the  final  hi.yh  temperature  heat 
zone,  all  of  which  insures  completion  of  the  combustion 
l^rocess. 

From  observations  taken  with  fuels  of  diffirent  kind-  'nd 
degrees  of  moisture  and  finenos.  in  every  caM.'  the  -"nKjkebo.x 
gas  analyses  will  average  between  13  and  14  per  cent  of  CO., 
when  coal  is  fired  at  the  relatively  low  rate  of  alniut  3.000 
1!'S.  per  hour,  and  is  in«Tt-a>ed  to  1  .S  and  16  jrt  i  ent  of  CO^ 
as  the  rate  of  combusti(;n  increases,  so  that  there  i>  no  falling 
off  in  the  efficiency,  as  obtains  when  coarse  coal  is  fired  on 
grates.  .\t  the  same  time  the  smokeUhx  temperatures  are 
maintained  between  425  deg.  and  500  deg.  F.  Summing  u{) 
the  results  that  are  l<eing  obtained  from  the  use  of  jtowdered 
coal  in  locomotive  service,  they  may  be  stated  as: 

First — Smokele--s,  «;parkless  and  cinderless  operation. 

Second — Maintenance  of  maximum  boiler  i)ressure  within 
a  uniform  average  variation  of  three  pounds  without  popping. 

'Fh.ird — .\n  increa.^e  of  from  7 '  _.  to  15  per  cent  in  l>oiler 
efficiency  a$  compared  with  burning  lump  coal  on  grates. 
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and  Central  Railway  of  Hrazil,  are  now  considering  the  •I'^e 
of  pulverized  fuc)  for  locomotive  service,  the  last  named  road 
li-'iving  already  decided  to  adopt  it  after  an  exhaustive  three 
nil  uths'  investigation  made  in  the  I'nited  States. 

During  the  past  year  various  fuels  have  been  successfully 
Urncd  in  pulverized  form  in  railway  locomotive  and  sta- 
fi' "ary  boilers  j)erforming  regular  service,  and  a  list  (;f  some 
'>'  these  follows.  The  analyses  are  of  the  fuels  when  in  pul- 
Vt  i/.ed  form,  ready  for  use. 

POWDERED  FUEL 

Since  the  last  meeting  of  this  association  the  Chicago  & 
^  rth  Western  has  e(|uipped  an  Atlantic  t\pe  Uxomotive  for 
■4  rning  powdered  fuel  which  is  now  operating  in  regular 
P'  -senger  train  service  i>etween  Chicago  and  Milwaukee  and 


Fourth — Saving  of  from  15  to  M)  j)er  cent  in  fuel  of 
etjuiv.'ilent  heat  value  fired. 

Fifth — I'nlarged  exhaust  nozzle  area,  resulting  in  greater 
drawi»ar  ])ull  and  sm(jother  working  of  locomotive. 

Sixth — F'limination  of  a>hpit  delays,  facilities  and  expense 
and  reduction  in  time  required  for.  and  ease  in  nrin.s  up 

Seventh — Maintenance  of  a  relatively  high  degree  of  su- 
})erheated  steam. 

Kighth — ^No  accumulation  of  cinders,  soot  or  ashes  i" 
superheater  or  boiler  flues,  smokelxix,  or  on  superheater  ele- 
ments. 

Ninth — No  punishment  or  overheating  of  firebox,  new  or 
old  sheets,  .>eams,  rivets,  patch  I  Kilts,  stay  or  flue  Ijeads. 

Tenth— -Flimination  of  arduous  manual  labor  for  build- 
ing, cleaning  and  dumping  fires. 
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Eleventli — Avoids  expense  and  annoyance  of  providing 
various  sizes  and  kinds  of  fuels. 

Twelfth — Eliminates  the  necessity  of  front  end  and  ash 
pan  inspection  and  for  special  fuels,  firing  tools  and  appli- 
ances for  building  fires  and  for  stoking  and  cleaning  fires 

Thirteenth — Fxjual  j)rovision  with  engineer  for  fireman  to 
observe  signals  and  track,  thus  reducing  lial)ility  of  accident. 

The  committee  is  of  the  o])inion  that  the  effectiveness  and 
utility  of  the  use  of  fuel  in  {mlverized  form  has  l^^en  demon- 
strated from  the  past  jear's  development,  and  that  the  prog- 
ress in  the  use  of  this  method  of  stoking  and  burning  bitumi- 
nous and  anthracite  coals  antl  lignites  for  generating  poA-ei. 
heat  and  light  on  railways  will  be  (juite  marked  from  now 
on.  The  constantly  increasing  cost  of  railway  fuel  at  the 
mine;  the  scarcity  of  fuel  oil;  the  domestic  and  export  de- 
mand for  the  larger  sizes  of  coal;  the  prohil)itive  cost  of  bri- 
([uetting  the  smaller  sizes  of  coal  and  of  lignite  for  railway 
use;  tiie  payment  of  labor  on  the  run-of-mine  basis  for  min- 
ing bituminous  coals;  and  the  necessity  of  eliminating  smoke, 
sparks  and  cinders,  will  all  tend  toward  the  inauguration  of 
this  practical  means  an«l  methtxl  for  increasing  the  efficicncv 
of  steam  boiler  operation  which  today  affords  the  g'eatcsl 
opportunit}  for  improving  locomotive  and  power  plant  cost^ 
and  performance,  and  for  changing  public  sentiment  by 
smoke  abatement. 

The   report   was  signed   by:     \V.   L.    Robinson,  chairman 


It  was  stated  that  the  cost  of  drying  and  pulverizing  he 
coal  Would  vary  according  to  location  and  the  amount  of 
coal  pulverized.  One  set  of  figures,  given  by  H.  G.  Ba  n- 
liurst,  of  the  Fuller  Engineering  Company,  for  the  Leli  ,'h 
Valley  district  showed  a  variation  of  $1.00  per  ton  for  a  n  ill 
of  10-ton  capacity  to  29  cents  for  a  mill  of  250-ton  capar;;\, 
these  costs  including  the  interest  and  depreciation  of  the  ■  n- 
tire  plant. 

Of  the  various  coals  mentioned  in  the  report  as  being  u-al 
it  was  stated  that  the  Kentucky  bituminous  and  the  North 
Dakota  lignite  gave  very  good  results.  Trouble  was  experi- 
enced with  the  Illinois  i>ituminous  due  to  the  high  percent- 
age of  moisture.  Tests  with  the  powdered  lignite  wrre 
especially  successful,  and  this  has  a  direct  bearing  on  liie 
roads  in  the  Northwest.  It  was  stated  that  one  ton  of 
powdered  lignite  at  $1.60  would  give  as  good  results  as  the 
same  (|uantit\-  of  the  eastern  coals  at  $4  per  ton  hand  fired. 
A  mixture  of  anthracite  and  bituminous  coal  is  being  ex- 
perimented witii  on  the  Delaware  &  Hudson  pulverized  coal 
locomotive.  At  the  present  time  a  mixture  of  40  per  cent 
anthracite  and  60  per  cent  bituminous  coal  is  being  used 
successfully  and  it  is  believed  possil>le  b\'  further  experi- 
mentation to  bring  this  to  80  per  cent  anthracite  and  20  per 
cent  bituminous.  In  stationary  plants  100  per  cent  anthra- 
cite powdered  coal  can  be  used.  It  was  also  mentioned  tliat 
due  to  the  methods  of  mine  operation  at  the  present  time  the 
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(B.  &  O.) :  H.  T.  Bentley  (C.  &  N.  \V.);  \V.  J.  Bohan  (N. 
r.);  M.  (  .  .M.  Hatch  (D.  L.  &  W.);  H.  B.  Brown  (I.  ('.); 
D.  k.  MucHain  ( N.  Y.  C);  A.  G.  Kinvon,  (Pow.  Coal  Eng. 
&  Equip.  Co.);  H.  C.  Oviatt  (N.  V.,  N.  H.  &  H.),  and  L. 
R.  Pyle  (M.,  St.  P.  &  S.  S.  M.). 

DISCUSSION 

The  theory  of  the  burning  of  powdered  coal  was  likened 
to  that  for  the  burning  of  fuel  oil,  that  is  to  say,  the  coal 
being  ground  to  such  a  fine  state  enters  the  firebox  of  the 
locomotive  in  the  same  condition  as  the  atomized  fuel  oil. 
If  it  is  properly  mixed  with  air,  it  will  be  immediately  and 
comi)letely  consumed.  The  coal,  however,  should  be  prop- 
erly prepared.  It  is  necessary  to  have  thoroughly  adequate 
machinery  for  drying  and  pulverizing  it  to  the  proper  de- 
gree of  fineness.  The  coal  should  not  contain  more  than 
one  per  cent  moisture  and  should  be  of  such  fineness  that 
95  per  cent  will  pass  through  a  100  mesh  screen  and  85 
per  cent  will  pass  through  a  200  mesh  screen.  While  this 
degree  of  perfection  was  not  obtained  with  the  coal  used  on 
the  Chicago  &:  North  Western  locomotive  there  was  a  marked 
decrease  in  coal  consumpticjn  shown  in  comparative  tests. 
\\'ith(»ut  the  proper  dryness  and  proper  amount  of  air  it  was 
found  that  slag  and  honevcombing  would  occur. 


slack  is  obtained  in  larger  quantities  than  ever  before;  this 
can  be  very  advantageously  used  on  powdered  fuel  instal- 
lations. 

Tests  made  on  the  Chicago  &  North  \\'estern  showed 
that  more  than  30  per  cent  saving  in  the  weight  of  coal  con- 
sumed was  obtained  in  the  powdered  coal  superheater  Atlan- 
tic type  locomotive  over  a  similar  saturated  steam  loconi'i- 
tive  hand  fired  and  a  saving  of  15.92  per  cent  was  shoun 
over  a  similar  superheated  steam  locomotive  hand  fired.  The 
steaming  capacity  of  the  powdered  coal  locomotive  was  fir 
greater,  it  being  found  necessary  to  replace  the  3-in.  satV^v 
valves  with  4-in.  safety  valves  to  properly  relieve  the  boik 
There  was  no  difficulty  in  maintaining  the  full  boiler  pres- 
sure on  the  powdered  coal  engine  and  care  must  be  take:i, 
as  in  fuel  oil  locomotives,  to  avoid  excessive  popping.  ^  > 
difficulty  was  experienced  in  operating  this  engine  in  coll 
weather.  With  the  application  of  the  powdered  fuel  e(iuii  - 
ment  the  size  of  the  exhaust  nozzle  was  changed  from  5  v-'- 
l)y  4^1>  in.  to  a  round  nozzle  5J^2  in.  in  diameter. 

It  was  stated  that  no  boiler  repairs  have  been  made  th  * 
were  attributable  to  the  pulverized  fuel  installation.     In  ii 
nine  months  the  engine  has  been  operating  the  tubes  have 
been  blown  twice  and  the  superheater  unit  ends  remain  clear. 
It  has  not  been  necessarv  to  clean  the  smokebox  during  that 
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tirie.  The  arch  tubes  have  been  increased  to  3J2  in.  in 
di  meter  to  provide  for  the  e.xtreme  heat  of  the  firebox. 
It  was  found  that  the  fire  brick  used  in  connection  with 
th  powdered  coal  equipment  does  not  Ijurn  out  nearly  as 
ra  'idly  as  was  first  expected,  due  to  the  fact  that  there  was 
n(  pronounced  impinging  action  of  the  flame  on  the  brick 
\V(  rk. 

The  advantages  mentioned  for  the  use  of  the  powdered 
fuL'l  were  the  utilization  of  the  cheaper  grades  of  fuel,  es- 
pecially that  now  being  absolutely  wasted,  a  larger  field  for 
the  use  of  lignite,  less  absolute  fuel  consumption,  better 
utilization  of  the  fuel,  elimination  of  smoke,  cinders  and 
sparks,  greater  boiler  capacity  and  greater  safety  in  train 
operation  due  to  the  fireman  being  free  to  give  closer  observ- 
ance to  signals.  This  latter  item  was  believed  to  be  of  great 
importance. 

LOCOMOTIVE   MAINTENANCE   AND   FUEL  ECONOMY 

By  A.  N.  WILLSIE 
Chairman,  Fuel  Economy  Committee,  Chicago,  Burlington  &  (Juincy 

Every  delay,  every  piece  of  careless  or  indifferent  work  to 
a  locomotive  on  the  part  of  road  or  shop  or  roundhouse  men, 
every  neglect  of  attention  on  parts  of  machinery  wear,  or 
boiler  and  flues  allowed  to  become  foul,  all  revert  back  to 
the  coal  pile.  The  boiler  capacity  and  heating  capacity 
should  be  great  enough  to  more  than  fill  the  cylinder  volume, 
as  the  engine  cannot  be  100  per  cent  efficient  all  the  time 
on  account  of  the  varying  condition  of  the  fuel;  the  condi- 
tion of  the  water;  of  the  boiler  and  flues;  inexperienced  fire- 
men, and  men  newly  promoted  to  the  position  of  engineer. 
Boiler  repairs  must  not  be  neglected,  as  the  boiler  is  the 
vital  part  of  the  engine.  The  heaviest  drain  of  all  tlie  ac- 
cessories on  the  boiler  are  the  air  compressors. 

Many  times  from  10  to  15  per  cent  of  the  entire  coal  con- 
sumed on  a  trip  is  used  to  generate  steam  which  is  used 
by  the  compressors.  Air  compressors  should  be  equipped 
with  the  proper  kind  of  strainers  to  protect  the  air  intake. 
Arrangements  should  be  made  so  that  it  is  possible  to  lubri- 
cate the  air  end  properly.  There  should  be  no  traps  in  the 
steam  line  between  the  supply  valve  and  governor,  or  be- 
tween the  lubricator  and  the  steam  line  leading  to  the  com- 
pressors— yet  how  often  this  occurs  I  Another  important 
factor  is  to  see  that  the  proper  sizes  of  pipes  and  valves  and 
governors  are  used  for  the  different  sizes  of  compressors. 

The  air  compressor  exhaust  should  l)e  located  so  that  the 
steam  will  not  go  directly  up  the  stack,  as  when  standing 
this  creates  a  terrific  draft  on  the  fire,  with  same  effect  as  a 
strong  blower,  resulting  iii  a  great  waste  of  coal.  I  believe 
ever}-  engine  should  be  equipped  with  a  two-way  valve,  con- 
trolled from  the  cab,  so  that  the  pump  exhaust  can  be  turned 
into  the  tank,  when  so  desired.  Heating  the  water  in  tanks 
results  in  a  saving  of  coal  to  the  amount  of  one  per  cent 
for  each  eleven  degrees  of  increased  temperature. 

It  will  surely  pay  well  to  cover  the  steam  line  to  the  air 
compressors'  steam  pipes  with  a  good  in«sulation;  but  better 
yet,  put  as  much  of  the  pipe  as  possible  under  the  boiler 
lagging.  .According  to  Steam  Power  Plant  ?>ngineering. 
by  G.  F.  Gebhart,  Professor  of  Mechanical  Engineering  of 
Annour  Institute: 

"For  most  practical  purposes  the  loss  of  heat  from  l^are 
team  pipes  or  drums  may  be  taken  at  .^  B.t.u.  per  square 
foot  heating  surface  per  hour  per  degree  difference  in  tem- 
perature of  steam  inside  and  air  outside.'' 

From  tests  made  b\'  Dean  Goss  several  years  ago  on  a 
?mall  engine  with  61  per  cent  of  the  boiler  covered,  the  loss 
due  to  radiation  while  standing  was  18  lb.  of  coal  per  hour, 
temperature  of  the  air  being  80  degs.  The  loss  at  28. .S 
m.j).h.  was  .>7  lb.  of  coal  per  hour.  On  the  same  boiler 
witli  no  covering  the  loss,  standing,  was  48  lb.  of  coal  per 
hour.  At  28. .>  m.p.h.  the  loss  was  100  lb.  of  coal  per  hour. 
This  gives  an  idea  of  the  importance  of  keeping  the  boilers 


well   lagged,   and   also  of  getting  them  out  with  the  least 
terminal  delay.  .  ;.  ^   •■■: 

There  seems  to  be  a  variance  of  opinion  as  to  the  losses 
due  to  the  accumulation  of  scale  in  boilers.  Some  of  the 
best  authorities  give  the  losses  alx)ut  as  shown  in  the  fol- 
lowing table:  /...'' 

Loss  OF  Heating  Power  Die  to  Scale 
(.\pproximate) 

Thickness    of   scale 1/64   1/33   1/16      H   3/16     %      H      Vi      H      H 

Per     cent     loss     of     heating 

I>ower     ...ir.;-;.-.    2.-    •  4     .; »         18     27        38     48     60     74     "0 

These  figures  are  not  considered  absolutely  accurate,  as 
these  losses  are  not  found  to  occur  in  all  boilers,  Ijecau.^e  the 
whole  of  the  boiler  surface  does  not  usually  l>ecome  covered; 
still  the  loss  is  always  serious,  apart  from  the  stresses  set 
up  in  the  l>oiler  plates.  . .      , 

I  have  been  unable  to  obtain  any  reliable  data  as  to  the 
percentage  of  loss  due  to  soot  in  flues  on  locomotives,  but 
my  opinion  is  that  the  amount  of  soot  that  will  adhere  to 
the  inside  of  a  flue  will  cause  as  much  loss  of  heating  power 
as  1/64-in.  scale  on  the  water  side  of  flue,  or  2  p)er  cent, 
and  any  ash  accumulating  in  the  bottom  of  flues  cau.ses  .«;till 
a  greater  loss,  according  to  the  area  covered.  Prof.  Ordway, 
in  the  Transactions  of  the  American  Society  of  Mechanical 
Engineers  (Vol.  6,  jxige  168),  shows  that  there  are  only 
two  materials  that  rank  higher  than  soot  as  non-conductors 
of  heat.  The  first  is  loose  wool;  the  second  is  live  goose 
feathers.     Asbestos  is  thirteenth  on  the  list. 

A  boiler  should  be  washed  regularly,  using  hot  water  with 
a  pressure  of  about  100  lb.  Begin  early  and  keep  at  it,  and 
do  not  allow  accumulations  of  sludge.  Nothing  is  gained 
by  trying  to  get  too  many  miles  out  of  an  engine  between 
washings,  as  the  boiler  getting  foul  results  in  water  Ijeing 
carried  over  into  cylinders,  ruining  lubrication  and  pack- 
ing; and  the  mud  and  scale  in  boilers  reduce  the  absorption 
of  heat. 

Engines  .should  be  drafted  and  grated  for  the  coal  that 
is  to  be  used,  and  the  same  grade  of  coal  should  be  supplied 
as  far  as  practicable.  In  this  way  the  crews  become  familiar 
with  tlie  best  way  to  handle  the  coal,  and  the  engines  will 
burn  it  more  economically.  The  center  of  the  nozzle  must 
not  only  be  plumb  with  the  center  of  the  stack,  but  it  must 
be  level,  otherwise  the  exhaust  steam  will  not  properly  fill 
the  stack.  In  order  that  the  nozzle  and  front  end  may  per- 
form their  functions  the  flues  must  be  kept  clean  and  dry, 
and  no  leaks  allowed  in  steam  pipes,  dr\'  pipe  connection 
or  nozzle  stand  seat.  When  an  engine  l)egins  to  lag  on 
steam,  reducing  or  bridging  the  nozzle  should  I>e  the  last 
resort;   the  trouble  is  usually  at  some  other  place. 

Flues  should  be  cleaned  every  trip,  especially  on  super- 
heater engines.  If  the  suju^heater  flues  are  not  free  but  little 
superheated  steam  will  reach  the  cylinders. 

Water  los.'^es  should  not  be  neglected.  A  total  leak  of  but 
one  pint  per  minute  is  180  gallons  per  twenty-four  hours. 
One  hundred  and  eighty  gallons  per  day  is  65.700  gallons 
per  year;  this  at  5  cents  per  1,000  gallons  represents  a  loss 
of  $,1,285  per  engine  per  year.  Pne  pint  per  minute  is  a 
very  .small  leak,  taking  into  consideration  the  leaks  around 
tank,  tank  hose  and  injector  overflows,  etc.  Water  is  wasted 
by  careles.sness  in  filling  tanks;  they  often  overflow  to  the 
amount  of  100  gallons  or  more. 

All  steam  leaks  must  be  avoided,  such  as  those  in  valves 
in  cab,  injector  throttles,  blower  valve,  boiler  checks,  surface 
l)low-oft"  valves,  valve  to  headlights  and  heater  valves.  On 
engines  in  freight  service  equipped  with  train  heating  ap- 
paratus the  steam  valve  in  cal)  is  usually  cracked  a  trifle  to 
allow  some  circulation,  to  avoid  the  line  freezing  up;  this 
soon  cuts  the  seat;  then  it  is  impossible  to  close  the  valve 
tight.  On  engines  in  this  class  of  serN'ice  I  would  suggest 
that  a  small  by-}x\ss  valve  l)e  used,  so  that  circulation  mav 
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l>e  possil)le  with  no  injury  ut  tlu'  main  and  rediKini:  valve?. 
The  expense  of  .erindinu  in  the  small  valve  will  amount  to 
nothinL'  compared  with  the  other  va1vc<. 

All  steam  joints  in  front  end  should  he  tested  tviry  thirty 
days.  Leaks  in  front  ends  of  superheater  enuines  can  he 
so  had  that  no  superheated  steam  reaches  the  cylinders,  yet 
the  engine  ma\  work  aloni:.  doini;  nearly  as  well  as  a  sat- 
urated engine.  If  sui  h  leak<  <M(urred  with  a  saturated 
engine  there  W(;uld  l»e  a  complete  iiiuine  failure,  .^immerinij 
flues  soon  honeycomb  the  slieets.  reduie  the  heatini:  surface 
and  waste  coal.  H()ne\comh  must  he  removed  fr(»m  all  parts 
of  the  firehox.  It  i>  often  allowed  to  remain  on  crown 
staybolt  heads. 

Grates  must  he  kej)t  in  tjood  condition,  so  that  they  will 
work  freely,  and  there  should  he  no  unnecessar>-  ojuninys. 
such  as  broken  hnuers.  If  the  urates  work  hard  the  fireman 
puts  the  jol)  of  .shakinu  off  as  lony  as  he  can.  resulting  in 
hea\y  fires  and  waste  of  fuel.  Grates  should  be  shaken  only 
when  necessary,  and  not  too  hard.  They  should  be  shaken 
only  when  the  entjine  is  standing  or  driftini;  in  order  to 
avoid  tearing  holes  in  the  fire. 

Arch  tubes  should  be  used.  This  not  only  jiives  more 
heating  surface,  but  makes  it  possible  to  get  many  more  miles 
out  of  the  arch  brick.  Arches  supported  on  >tuds  do  not  last 
nearly  as  long,  and  when  one  brick  goes  down,  at  lea>t  one 
more  (the  oi)|)osite)  g(K's  with  it;  then  the  tri]i  is  continued 
with  an  arch  of  improjx^r  dimensions,  resulting  in  loss  of 
fuel.  The  saving  in  coal  by  use  of  an  ardi  is  not  all  dui'  to 
the  arch  itself,  as  l)y  the  u>e  of  an  anh  the  t"i reman  is  com- 
pelled to  (U)  a  better  job  of  tiring  than  he  might  j^ossibly  do 
were  there  no  arch  in  the  t'lrebox.  'Ihe  maintaining  of  a 
good  arch  of  the  proper  height  reduces  a  great  deal  of  the 
front  end  los.-^es,  which  are  greater  than  generall}'  con- 
sidered: these  front  end  >|)arks  contain  25  to  40  per  cent 
carbon. 

The  decks  of  the  engines  must  be  kept  tight;  no  opening 
should  be  allowefl  around  the  pin  hole  or  >haker  levers  and 
other  jdaces.  A  loss  of  200  11».  per  trip  through  .-uch  o])en- 
ings  is  very  conservative  with  the  avirage  fireman.  The 
same  applied  to  the  decks  of  tanks;  and  the  shovel  plate 
should  be  •imooth.  with  no  seams  or  rivets.  Tanks  should 
be  built  so  that  coal  will  be  ke|)t  witliin  ea>y  reach  of  the 
fireman.  There  should  be  guards  to  prevent  coal  working 
out  of  gangways.  I'sually  the  coal  space  is  longer  than  it 
is  wide:  if  .-^o,  the  tail  board  should  be  higher,  or  shaped 
to  conform  to  the  crown  of  the  |)ile  of  coal  on  tender.  The 
manhole  on  tender  should  l)e  as  long  as  allowable,  so  that 
the  water  crane  spout  will  fit.  This  saves  delay,  also  saves 
water  and  time  filling  the  tank. 

The  stacks  should  be  covered  while  in  the  house,  to  save 
heat  and  save  the  tlues,  and  the  boiler  will  hold  steam  much 
longer.  If  an  engine  is  ke]»t  in  good  condition  it  is  not 
onlv  possible  for  it  to  do  better  work,  but  it  encourages  the 
engineer  and  t"ireman  to  do  better  work.  When  they  arc  able 
to  handle  the  tra;n<  fa>ter  the  tonchittors  and  1  rakiiiien  nat- 
urallv  get  into  the  game.  aNo  the  despatcher,  with  the  result 
that  the  crews  are  on  the  road  le-^s  time,  saving  tme  and 
overtime,  all  of  wh'cli  <aves  co.il.  if  the  engine  is  not  worked 
beyond  the  economical  j)oint. 

DISC  r>>i<>.v 

Considerable  stress  wa<  laid  up;in  the  necessity  for  main- 
taining the  loc(im<;tive  and  the  aT  1  rake  ec|uipment  of  the 
car<  in  proper  condition.  .Vpplyini:  the  tigure  of  S.(»()015. 
given  bv  Mr.  WilNie  in  hi-^  paper  as  the  c^ost  for  fuel  for  air 
leaks  ])er  car  mile,  to  the  tdtal  revenue  car  mileage  in  the 
ve-ir  I<M4,  it  was  found  that  over  S.^.OOO.OOO,  or  about  1..S 
per  cent  of  the  total  fuel  liill.  was  s|)ent  in  this  way.  It  was 
also  pointed  out  that  by  keeping  the  air  leakage  down  it  was 
possible  to  materiallv  increase  the  length  of  trains,  especially 
on  the  mountain  grade*. 


Wliile  the  efl'ert  of  soot  in  tubes  in  loccmiotives  was  loi 
definitely  cjbtained.  it  was  stated  that  in  stationary  pract    i 
it  wa<  found  that  the  >^(!ot  would  lollect  cinders,  fotining  u,v 
pcjckets  which  insulate  the  heating  surface  of  the  tubes  fn  .n 
the  hot  gases.     In  this  connection  it  was  stated  that  for  eve  \ 
20  deg.  decrease  in  stack  temperature  there  will  be  .i  savii  ^ 
of  one  per  cent  in  fuel.     The  use  of  the  pyrometer  on  s  i- 
perheater  Icx'omotives  was  strongly  recommended  as  a  devi  < 
tliat  would  .>^cM)n  pay  for  itself  due  to  the  fact  that  the  ccr  - 
dition  of  a  locomotive  can  be  more  accurately  determine  1 
Without  the  pyrometer  it   is  difficult  to  determine  whetli  v 
the   i)roi)er   >^u|UTheat   is   being   obtained.     The   packing    ;i 
the  engine  >hould  be  carefully  maintained  and  the  valv^  > 
kept  scjuare.     The  projXT  maintenance  of  the  arch  and  clean 
tubes  have  shown  that  savings  of  10  to  15  per  cent  can  lie 
obtained. 

FRONT  ENDS,  GRATES  AND  ASH  PANS 

Front  End. — The  taper  stack  seems  to  be  the  most  gen- 
erally accepted  design.  Many  previous  experiments  havi 
shown  that  this  form  is  somewhat  more  efficient  and  al-o 
more  "flexible"  than  the  .straight  type. 

The  e.xhaust  jet  acts  to  move  the  gases  by  frictional  con- 
tact, and  by  enfolding  and  entraining  them.  The  whole 
surface  of  the  jet,  from  the  time  it  leaves  the  no/./le  until  n 
finally  fills  the  stack,  exerts  this  action  on  the  gases,  aini 
hence  it  would  seem  Icogical  to  make  the  travel  of  the  jet  in 
the  front  end  as  long  as  possible.  In  other  words,  the  high- 
est stack  with  the  lowest  exhaust  i)ase  should  l»c  the  be^t 
combination.  If  a  "basket"  around  the  nozzle  is  not  u-ed 
(and  there  seems  to  have  been  scjme  fault  found  with  thi- 
design)  the  lowest  limit  of  exhaust  l)ase  will  i>e  that  which 
allows  sufficient  gas  area  under  the  table  |)late.  and  no  metre. 

The  adjustai)le  ])etticoat  or  draft  pipe  seein^  to  be  d!>ap 
j»earing,  and  this  is  believed  to  lie  consistent.  In  place  oi 
the  ])etticoat  i)ij)e  the  extended  or  drop  >tack  is  emplovcd. 
with  a  generous  flare  at  the  bottom,  and  run  a>  high  above 
the  nozzle  as  can  l)e  done  and  still  clean  tlie  table  i)late. 
With  this  j)lan  we  do  not  believe  that  "over-draft"  is  neces- 
sary or  desirable. 

We  wish  to  go  on  record  as  decrying  the  use  of  bridges  or 
splits  in  exhaust  nozzles.  It  is  of  course  a  fact  that,  if  the 
over-all  design  is  not  right,  a  split  may  helj)  tc)  make  an 
engine  steam,  but  its  use  is  at  best  merely  introducing  an 
evil  to  partly  counteract  another,  which  may,  however,  bt 
basic.  Any  bridge  or  split  increases  cylinder  back  pressure 
and  hence  is  undesirable. 

In  general  it  may  he  said  that:  Taper  stacks  are  de- 
sirable; the  lowest  possible  exhaust  base  should  be  used; 
the  adjustable  petticoat  |)ij)e  should  be  discarded;  maxinuiin 
netting  area  should  \)C  emj)loyed;  bridges  or  sjdits  should  It 
avoided;  "over-draft"  should  be  eliminated,  and  the  onl\ 
adjustment  (if  any)  to  be  made  should  be  in  the  diai)hragni 
apron. 

iJrdlcs. —  The  gfate   is  the  mechanical    sujtporter  of  coir^ 
l)Ustion,  just  as  oxygen  is  the  chemical  •^ujtporler,  but  notii 
ing  like  a  proportionate  amount  of  study  has  been  given  i  > 
it.      .Material  and  design  have  generally  l)een  on  a  more  c.r 
less  haphazard  basis,  the  iron  u>ed  being  whatever  liapjiene  I 
to  come  cait  oi  the  cupcda,  and  the  design  following  gener;  1 
|)ract'ce.   which   mav  or  may   not  have   hacl   originallv  son 
good  and  c<;nsistent  basis.      There  is  no  hmit.  frcim  a  coir- 
bu>t'on   standpoint,  to  the  air  opening  which  could   be  pei- 
nrllecl  to  advantage.      We  should  endeavor  to  cjbtain  as  Ian  ' 
an   amount   of   air   opening,  evenly  di.stributed   through   tin' 
grate  l)ars,  as  can  be  done  without  mechanical  loss  of  fu.i- 
One  road  is  experimenting  with  a  grate  of  the  non-interlcxk- 
ing,  cross-rcxking,  finger  type,  in  which  an  air  oj)en:ng  <'f 
slightly  better  than   50  per  cent   is  obtained.     Besides   im 
jiroving  combustion  by  reducing  the  restrictions  imposed  on 
the  flow  of  air  to  the  fire  and  distributint!  it  more  evenh 
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th:  jughout  the  fuel  bed,  we  may  expect  a  reduction  in  clink-  maximum  boiler  outputs  and  thus  reduce  spark  losses  (which 
ering.  are  proportionate  to  fuel  rate)  and  CO  losses.  The  com- 
rhe  matter  of  interlocking  versus  non-interlocking  fingers  bustion  chamber  will  shorten  the  tul)es,  will  increase  the  heat 
is  me  which  is  open  to  discussion.  The  interlocking  type  absorbed  by  the  firel)Ox,  will  lower  the  gas  temperature  en- 
introduces  features  which  may  tend  to  cause  unnecessary  tering  the  tubes  (and  hence  the  front  end  tem[)erature,  which 
burning  of  grates,  as  the  fingers  are  lung,  and  it  is  a  fre-  is  a  measure  of  efficiency)  and  will  conduce  to  l)etter  mixing 
quent  occurrence  for  clinkers  to  catch  between  fingers  of  and  burning  of  the  elements  of  combustion.  An  excess  of 
adjacent  sections  when  they  are  rocked,  either  forcing  them  air,  obtained  without  restriction,  is  a  prime  necessity  for 
out  of  place  or  cocking  them.  This  type  gives,  of  course,  perfect  combustion,  and  it  is  not  l>elieved  that,  within  reason, 
a  more  pronounced  "chopping"  action  on  the  fire  than  the  it  exerts  a  deleterious  effect  on  firebox  temperature  and  evap- 
non-interlocking,  but  with  most  coals  if  a  consistent  thick-  oration. 

ncss  of   fire   is  carried  and  excessive  hooking    (tending  to  The  velocity  of  the  ga.ses  through  the  tul)es  has  an  im- 

cause  clinker)  is  not  indulged  in,  the  non-interlocking  type  portant  bearing  on  the  capacity  of  evaporation  of  the  tube 

offers  advantages  which  are  worthy  of  consideration.  heating  surface.     Other  conditions  l>eing  equal,  the  evapora- 

Grate  fingers  in  tran.sverse  cross-section  should  be  ajjproxi-  tion   increases   almost  directly  as  the  velocity  of  the  gases 

mutely  .sections  of  a  frustrum  of  a  cone,  with  the  base  up.  increases,  while  the  efficiency  decreases  but  very  little  after 

This  shape  gives  better  air  inlet  conditions  than  if  fingers  the  point  of  critical  velocity  has  been  reached. 

are  rectangular  in  section,  and  also  allows  the  grates  to  clear  At  ordinary  or  low  speeds  the  gases  seem  to  flow  in  stream 

themselves  to  much  better  advantage,  as  the  space  between  lines,  and  that  portion  of  the  gas  nearest  the  metal  becomes 

the  fingers,  through  which  ash  and  refuse  must  pass,  is  of  cool  and  tends  to  act  as  a  .sort  of  insulation  against  the  hot 

constantly  increasing  area  below  the  grate  surface.  gases  flowing  through  the  center.     When  the  critical  velocit)' 

Tlic  material  used   in  making  grate  bars  .-should  Ije  cast  is  reached  this  stream  flow  is  l)roken  up  by  violent  eddying, 

iron   of   maximum   strength    commensurate   with    toughness,  which  tends  to  mix  the  hot  and  cool  particles  and  increase 

small  shrinkage  and  high  melting  point.     As  a   rule  it  is  the  rate  of  heat  transfer. 

difficult  to  control  with  any  degree  of  exactness  the  mixture  The  report  was  signed  by:     M.  C.  M.  Hatch,  Chairman. 

from  which  grates  are  cast,  as  special  heats  are  seldom  run  (D.  L.  &  W.);  Ralph  Bradley,  (B.  &  M.);  E.  B.  De  Vilbiss, 

for  this  purpo.se,  the  ordinary-  practice  being  to  use  the  gen-  (Penn.  Lines);   W.  F.  M.  Goss,  (I'niv.  of  111.);    H.  B.  Mc- 

eral  casting  mixture.     Some  study  has,  however,  been  given  Farland,  (A.,  T.  &  S.  P.),  and  J.  P.  Neff,  (Am.  Arch.  Co.). 
this  matter,  and  the  committee  would  tentatively  recommend 

the  following  analysis:  discussion 

SiiiKii  1. JO  per  cent  to  1.40  per  cent  L.   K.   Pvle,  of  the  Minncajiolis,   St.   Paul   &   Sault   Ste. 

MalS^f  ::;;;:::::::::::::   .-s  ..rdnVZ  do  ^er  ceni  ^'^n'^  ^^^ii^-d  attemion  to  the  fact  that  some  of  the  states 

^"'i^''"""    'face  to    .10  per  cent  are  requiring  a  legal  standard  for  the  size  of  oj^enings  and 

Experiments  with  a  mixture  approximating  the  above  have  size  of  wire  for  the  front  end  netting,  in  order  to  reduce  the 

been  made  with  good  results,  although  they  have  not  l)een  lial)ility   of  live  sparks   pacing   from   the  locomotive.     He 

carried  far  enough  as  yet  to  give  any  comparative  figures.  .stated   that   the   o!>l<)nL'   nie^li    gave   better   re-^^ults   than    the 

Ash   P<i}is. —  The  committee  recommends  the  largest  pos-  .scjuare  mesh  in  that  the  cindrrs  are  broken  up  to  a  greater 

sible  amount  of  air  opening  in  the  ash  pan,  with  a  minimum  extent  before  leaving  the  front  en;l,  and  that  a  greater  open- 

of  one  square  foot  of  o{)ening  for  each  7  sq.  ft.  of  grate  area,  ing  was  obtained   wiili   the  attendant  less  resistance  to  the 

or  a   })ercentage   of   about    14,   this   holding   for   bituminous  diaft       Recent  test<  liMvr  slu;wn   a  deerea>e  of  six  ]>er  cent 

coal.     For  anthracite.   50  per  cent  of  the  above  ratio  may  in  the  amount  of  steam  u-»d  to  do  the  same  amount  of  work 

he  u.^ed.     Two  locomotives,  recently  tested  at  .\ltoona.  Pa.,  after  the  nozzle  tip  had  been  increased  fs  »"•  in  diameter, 

having  identical  boilers,  but  with,  in  one  case,  an  ash  pan  which  was  due  in  the  redu(t!<  n  in  l)atk  pressure  in  the  cyl- 

lir  inlet  area  of  12.2  per  cent  of  grate,  and  in  tlie  other  of  iiuler.      It  \\a<  a1<o  >tat(d  thai  the  relation  of  the  height  of 

11. 1  per  cent,  a  difference  of  10  ]ier  cent,  showed  efticiencies  the  tal)le  j)late  to  tlie  toi)  (jf  the  tip  wa-  of  imp;>nance.     '1  he 

throughout  the  entire  range  of  fuel  rates  4..'^  per  cent  greater  Santa  Fe  find>;  that  by  placing  the  table  two  inches  below  the 

for  the  first  than  for  the  second.  ti[)  the  best  results  are  obtained.      The  (jue.-ion  of  grate  and 

.\sh  pan  volume  should  be  a>  large  as  consistent  with  the  ashinn  (ip^ning  was  di<cus>ed  to  stuiie  extent,  and  particular 

•li'sigu  of  the  locomotive,  and  not  less  than   1.25  cu.  ft.   I'or  suv-s  wu.-  laid  upon  the  neG^ssity  of  having  the-t-  oprniiiirs 

•each  square  f(X)t  of  grate  area.     In  many  ca.ses,  on   large  as  large  as  pt)ssible. 
power,  this  will  mean  multi-ho|)per  jians.  but  these  are  to 

l>e  desired  rather  than  to  sacrifice  necessary  sj)ace   for  sim-  FL'EI.  ST.4TIONS 

Dlicity  of  design      A  small  pan  will,  under  some  (ondition.v  ^^  j,,^  i^^,^  meetiny.of  the  a>s,K  iati<Mi.  it  was  suy-oted  that 

>enously  affect  the  steaming  qualities  of  the  boiler.     A  point  .^p^e  reliable  automatic  means  and  devices  m^-ht"  i.r  clu-aplv 

n  favor  ot  multi-hopper  pans  is  that  m  such  a  design  it  is  installed,  operated  and  maintained:  mn  onlv  on  new  plants 

possible  to  make  all  slope  sheet  angles  greater  than  the  angle  j.^.j,,^,  in.-talled.  but  also  to  plants  that  are  in  operation;  an<l 

.f  repose  ct  ash.      This  again  tends  to  keep  air  intake^  tree  .^i,„  ^i^.^^  ..^rtain  devues  miyht  be  develoiK-d  to  i>n.vide  auto- 

md  to  reduce  I)urned  grates,  and   also  dees  away  with  the  ,,,,,^i^  ,,,,^  reliable  record  of  the  actual  amount  of  coal  issued 

'omevvhat   common   practice   ot    flu.'^hing   the    Hat   pan    .sheet>  |„.  ,.,,.i,  j^j.^^j  j,,  ,..^,-i,   i,^„„,„tive  and  engim-man.      .\t   that 

.y  a  stream  of  water,  whuh   i>  bound  to  have  a  bad  effect  ^ime.   reference  was  made  to  a  certain  device  for  weighing 

'U  hot  cast  iron  grates         .      ^      ^                ^.  and  measuring  coal,  and  since  then  the  committee  has  en- 

Cmieral.—Tho  heat  loss  in  the  furnace  offers  a  great  tield  deav(<red  to  urge  all  manufacturers  to  complete  their  ^tudie< 

lor  investigation      We  Ic^e  heat  here,   first,  by  sparks  and  .^^^  ,,,.^,,^    ,i„;i  ,,.,.  .^^^  submitting  the  re>ults  of  the  vear's 

inders:  second,  by  the  e.>icapc.  unconsumed.  of  certain  CHj  work                               >            ' 
■series  h}dro-carbons;  third,  by  ("(>;  fourth,  by  combustibles 

through  the  crates:  and  fifth,  by  radiation  at  the  grate.  i»KSU..v  .\ 

The  m:  St  efficient  furnace  design  can  1)e  reached  by  the  This  measuring  device  consi.sts  of  a  square  Ijox  holding  a 

u.se  of  lariie  graie  areas.  b\   large  combustion  chambers,  and  full  ton  of  coal.     At  the  back  of  the  \to\  is  lotated  a  cur\-ed 

hy  allowing  the  admission  of  plenty  of  air  (there  should  not  undercut  gate  to  cut  off*  the  flow  of  coal  between  ihe  coal 

l>e  le.ss  than  50  percent  excess)  through  grates  and  ash  pans.  pocket  and  the  measuring  device.     The  front  of  the  l)OX  is 

The  large  grate  area  will  reduc-  the  rate  of  combustion  at  closed  by  means  of  a  gate  hinged  at  the  top;  l)Oth  ojK'nings 
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in  the  box,  front  and  rear,  are  of  ample  size  to  allow  the 
coal  either  to  escape  quickly  or  to  flow  into  the  box  (juickly, 
whether  small  or  large  coal  is  used.  The  two  jjates  operate 
alternately — that  is,  when  the  back  gate  is  open,  allowing 
coal  to  flow  from  the  pocket  into  the  box,  the  front  gate  is 
closed,  and  vice  versa.  Both  gates  are  positive  in  operation, 
and  the  device  may  be  operated  either  by  hand  power,  by 
electric  motor,  air,  steam  or  other  power.  An  apron  is  hinged 
to  the  bottom  of  tlie  l)ox  at  the  front  in  such  a  manner  that 
it  may  be  swayed  from  side  to  side.  This  distril>utcs  tlie 
coal  evenl\"  over  the  tender   without  moving  the  locomotive. 

The  workable  cycle  of  operation  of  the  measuring  device 
has  been  found  to  l)e  four  measures  or  tons  per  minute  when 
operating  by  power.  If  operated  l)y  hand  the  number  of 
measures  per  minute  would  be  reduced. 

The  measuring  device  is  provided  with  a  revolution  or 
cycle  counter,  registering  one  ton  for  each  cycle  of  operation. 
Each  fireman  on  the  arrival  of  his  locomotive  at  the  coaling 
station  records  the  number  of  tons  shown  on  the  counter. 
He  then  takes  as  many  tons  as  he  requires  and  records  on 
his  ticket  the  final  number  of  tons  as  shown  by  the  counter. 
The  difference  between  the  two  records  indicates  the  amount 
he  has  received.  By  this  metiiod  each  fireman's  record  is  a 
check  on  the  one  preceding  and  the  one  following  his  loco- 
motive. 

This  measuring  device  has  been  designed  with  the  object 
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Device   for   Coaling    Stations 

in  view  of  its  being  attached  to  existing  .structures  without 
any  appreciable  alteration  to  them.  It  has  also  been  de- 
signed to  conform  to  standard  track  clearance  lines. 

DESI<;X  \\ 

The  measure  is  constructed  in  such  a  manner  that  it  can 
be  attached  to  the  present  stations  without  loss  of  elevation 
or  .-itandard  clearance,  as  there  is  no  change  in  the  main 
slopes  of  the  storage  l)in  floor.  The  only  change  necessary 
is  the  side  slopes  and  an  additional  small  baffle  over  the 
ncasure,  which  can  be  changed  at  a  nominal  cost. 


The  measure  is  of  half-cylinder  design,  pivoted  in  tl  c 
center,  with  a  gate  at  one  end  and  a  cut-off  at  the  othe-. 
The  bottom  is  provided  with  an  additional  plate  extending 
from  the  cut-off  to  the  center  or  pivot,  and  is  located  so  th;  t 
it  continues  the  slope  of  the  bin  floor  when  in  a  tilling  pos 
tion,  also  providing  a  very  steep  slope  when  the  measure  i> 
in  a  discharging  position,  causing  a  quick  delivery  of  th. 
coal.  The  main  bottom  of  the  measure  extends  beyond  tli  • 
cut-oft"  plate,  and  forms  a  pocket  to  catch  the  fine  coal  th;-: 
might  pass  by  the  cut-off.  All  coal  caught  in  the  pocket  i^ 
passed  to  the  mea.sure  when  discharged  through  the  opening 
under  the  cut-off.     The  measure  is  held  in  position  by    i 


Coal   Measuring    Device 

pivot  shaft  which  is  attached  to  the  bottom  and  passes 
through  tlie  two  steel  side  castings,  these  castings  being  .-se- 
curely attached  to  the  l)uilding  at  the  pivot  and  upper  end. 
The  lower  end  of  the  side  ca.stings  is  provided  with  a  cross- 
connection,  and  attached  to  same  is  a  hinge  or  pivot  to  sup- 
port the  delivery  spout. 

The  measure  is  operated  through  the  link  connections  by 
rotating  the  sheave  wheels,  the  links  forming  a  toggle  as  the 
pivots  pass  over  dead  center,  holding  the  measure  in  a  locked 
position  until  tlie  wheel  is  rotated  by  the  operator.  The 
measure  is  counterweighted  sufficiently  to  cause  it  to  return 
to  the  filling  or  horizontal  position.  The  coal  flowing  into 
the  measure  cau.-^es  the  center  of  gravity  to  change  to  the 
front  or  discharging  position,  and  it  will  immediately  tip  and 
discharge  the  load  when  unlocked,  by  rotating  the  wheel 
out  of  the  toggle  i)osition.  In  the  discharging  of  the  coal  oi 
returning  to  a  loading  j)osition,  the  link  connection  to  the 
rotating  wheel  eliminates  all  slam  or  shwk  to  the  measure, 
as  the  movement  is  gradually  reduced  as  the  links  j)ass  over 
dead  center.  When  the  coal  is  discharged  the  measure  auto- 
matically returns  to  the  filling  position  and  is  again  locked 
by  the  toggle  links.  The  operation  of  the  measure  is  |)ro- 
duced  by  a  .slight  pull  on  the  rope  or  chain  to  rotate  the  wheel 
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causing  the  link  pivot  to  pass  dead  center,  the  weight  of  the 
coai  causing  the  measure  to  tip. 

i'he  capacity  of  the  measure  is  one  ton,  and  the  move- 
ments are  about  eight  to  the  minute.  Attached  to  the  meas- 
ure is  a  recording  device  which  records  each  issue  to  the 
engine,  also  a  total  record  of  the  amount  of  coal  passing 
through  the  chute.  The  measure  is  simple  and  strong  in 
construction  and  cannot  get  out  of  order,  and  can  be  oper- 
atrd  by  hand  from  the  tender  or  a  platform,  or  power  can 
l.e  attached  when  desired. 

The  report  was  signed  bv:  H.  J.  Slifer,  chairman  (Cons. 
Eng.);  E.  E.  Barrett  (Roberts  &  Schaefer  Co.);  H.  B. 
Broun  (111.  Cent.);  W.  E.  Dunham  (C.  &  N.  W.);  J.  C. 
Flanagan  (Fairbanks-Morse  &  Co.);  G.  W.  Freeland  (Will- 
iams, White  &  Co.);  W.  T.  Krausch  (C,  B.  &  Q.);  R.  A. 
Ogle  (Ogle  Const.  Co.);  J.  L.  Rippey  (C,  M.  &  St.  P.), 
and  A.  Warner  (Link  Belt  Co.). 

DISCUSSION 

Tlie  moral  effect  of  weighing  the  coal  on  the  tender 
of  a  locomotive  was  believed  to  have  a  very  beneficial 
effect  on  the  engine  crew.  Tests  have  shown  that  where  the 
enginemen  know  that  they  are  being  checked  upon  the 
amount  they  use,  a  10  per  cent  saving  will  result.  It  also 
serves  to  keep  a  more  careful  check  on  the  condition  of  the 
locomotives.  There  was  some  disagreement  regarding  the 
nu'asuring  of  the  coal  by  volume  as  against  obtaining  the 
true  weight  of  coal  used.  It  was  pointed  out,  however,  that 
the  volumetric  devices  could  be  adjusted  for  the  different 
grades  of  coal  used,  so  that  the  error  would  be  slight.  Tests 
on  the  type  A  machine  shown  in  the  paper,  which  was  in- 
stalled April  7  on  the  Nashville,  Chattanooga  &  St.  Louis, 
and  had  distributed  4,623  tons,  showed  that  there  was  less 
than  one  per  cent  error  per  ton. 

It  was  believed  as  necessary  to  weigh  the  coal  into  the 
coal  chute  as  it  was  to  weigh  it  out,  as  by  this  means  a  more 
definite  check  can  be  obtained  on  the  coal  used.  In  making 
adjustments  for  the  overage  or  shortage,  it  was  believed  far 
better  to  adjust  through  a  profit  and  loss  account  rather  than 
to  apply  a  correction  to  each  individual  engine,  as  it  was 
much  fairer  to  the  engine  crew. 

A  device  for  measuring  the  coal  on  the  tender  was  men- 
tioned by  M.  C.  M.  Hatch,  of  the  Delaware,  Lackawanna  & 
Western,  which  was  in  the  process  of  experimentation.  He 
believed  that  this  system  would  be  of  material  advantage  in 
that  the  men  could  constantly  be  informed  as  to  the  amount 
of  coal  they  are  using  throughout  the  run.  This  device  is 
such  that  the  coal  container  in  the  tender  is  supported  on 
diaphragms  which  are  supported  by  a  fluid.  The  pressure 
of  this  fluid  is  registered  on  gages  which  show  the  weight 
of  the  fuel  container. 

INTERPRETATION  OF  COAL  ANALYSIS 
BY  E.  G.  BAILEY 

The  purpose  and  value  of  coal  analysis  should  be  better 
understood.  The  man  who  is  responsible  for  the  buying  or 
Imrning  of  the  coal  accepts  the  figures  from  the  chemist  for 
the  purpose  of  compari«5on,  and  proceeds  to  draw  certain 
conclusions  as  to  the  relative  value  of  the  coals  under  con- 
sideration according  to  his  own  ideas  of  what  the  chemist's 
figures  really  mean.  Very  often  these  conclusions  are  not 
borne  out  by  the  practical  road  tests  or  the  actual  use  of  the 
coal  in  regular  service. 

It  is  regretted  that  too  often  the  results  of  the  chemical 
analysis  arc  wrong,  not  by  insignificant  fractions  of  one  per 
cent,  but  by  several  per  cent  or  several  hundred  B.  t.  u. 
Ver>-  frequently  the  trouble  is  in  the  sampling,  the  original 
sample  not  being  large  enough  to  be  truly  representative,  or 
else  not  having  been  properly  reduced  and  pulverized.  The 
methods  of  sampling  and  analysis  recently  proposed  by  com- 


mittees of  the  American  Society  for  Testing  Materials*  and 
the  American  Chemical  Society,  should  be  carefully  con- 
sidered. 

The  cost  of  fuel  alone  is  not  the  sole  criterion  on  which  to 
judge  the  value  of  the  fuel,  for  the  character  of  the  fuel  has 
a  great  deal  to  do  with  the  cost  of  repairs  to  grate  bars,  fur- 
nace linings  and  arches,  and  is  of  very  great  importance  in 
the  case  of  locomotive  practice. 

While  the  heating  value  of  a  fuel  may  be  the  item  of  pri- 
mary importance,  yet  the  effect  of  the  non-conil)Ustibles  upon 
the  action  of  the  coal  in  the  firebox  has  such  a  modifying 
influence  that  very  frequently  the  coal  with  the  higher  heat- 
ing value  gives  the  pocjrer  results. 

The  usual  analysis  of  coal  gives  the  percentage  of  mois- 
ture, volatile,  fixed  carbon,  a.sh  and  sulphur,  in  addition  to 
the  heating  value.  The  moisture  is  of  course  a  non-com- 
bustible. The  principal  importance  of  moisture  is  that  it 
acts  as  so  much  inert  matter,  which  is  paid  for  at  the  same 
price  a?  coal.  This  applies  only  to  the  moisture  which  is  in 
the  coal  at  the  time  of  its  being  weighed. 

According  to  the  best  authorities  all  of  the  oxygen  which 
occurs  in  coal  and  which  is  not  shown  in  the  analysis  as 
moisture  is  included  in  the  volatile.  By  dividing  the  volatile 
matter  of  a  typical  We^^t  Virginia  gas  coal  into  its  different 
elements,  hydrogen,  oxygen,  carlx)n,  nitrogen  and  sulphur, 
it  is  found  that  in  the  volatile  there  is  a  total  of  5.38  per 
cent  of  the  total  coal,  or  about  13  per  cent,  of  the  volatile, 
that  is  water,  besides  some  nitrogen  and  sulphur  as  non- 
combustibles.  Making  a  similar  division  of  the  proximate 
analysis  of  a  typical  Illinois  coal,  we  find  that  9  per  cent  of 
the  total  coal  occurs  in  the  volatile  in  the  form  of  water,  or 
25  per  cent  of  the  volatile  itself  is  non-combustible.  In  the 
case  of  lignite  and  peat,  the  percentage  of  volatile  which  is 
non-combustible  proportionately  increases.  So  that  in  this 
we  see  that  volatile  itself  is  not  an  indication  of  rich  locomo- 
tive fuel. 

The  question  of  clinkers  is  one  of  the  very  vital  problems 
in  locomotive  practice.  The  whole  question  of  clinkers  can 
be  summed  up  in  the  fusing  temperature  of  the  ash  and  the 
temperature  to  which  this  ash  is  subjected.  Clinker  accumu- 
lates gradually,  and  is  more  or  less  open  and  does  not 
obstruct  the  air  beyond  the  critical  limit.  But  slicing  or 
working  the  fire,  causing  the  ash,  which  has  already  been 
liberated  from  the  coal  in  the  lower  and  cooler  part  of  the 
fuel  bed,  to  be  again  thrown  up  into  the  hotter  zone,  will 
melt  it  into  a  very  fluid  mass  and  obstruct  the  air  flow  to  a" 
serious  extent. 

Many  people  have  considered  that  the  percentage  of  sul- 
phur was  a  true  indication  of  the  clinkering  property  of  a 
coal.  Sulphur  is  an  indirect  cause,  however,  for  it  is  really 
the  iron  which  has  the  effect  upon  the  fusing  temperature, 
and  the  percentage  of  iron  usually  increa.^ies  or  decreases 
with  the  sulphur.  There  are  so  many  exceptions  to  the  rela- 
tion between  sulphur,  or  even  iron,  and  the  clinkering  prop- 
erty of  coal,  however,  that  a  dependence  ufion  either  is  apt 
to  lead  to  erroneous  conclusions. 

The  percentage  of  ash  and  its  clinkering  property  is  the 
critical  factor  to  be  considered  in  comparing  the  commer- 
cial value  of  different  fuels  of  the  ."^ame  character.  When 
it  comes  to  comparing  coals  of  different  character  practical 
tests  are  the  only  reliable  means  of  arriving  at  comparative 
results.  -.  .   = 

DISCUSSION 

It  was  generally  agreed  that  ordinarily  the  sampling  of 
coal  was  very  poorly  done  which  gave  erroneous  results.  A 
mechanical  sampling  device  being  tested  at  the  L'niversitv 
of  Illinois  was  believed  to  satisfactorily  solve  this  difficulty. 
Some  advanced  the  idea  that  the  oxygen  conifxiunds  were  of 

•Proceedings    American    Society    for    Testing    Materials.       Volume    XV 
I'art    1.      Also    \  ear    Hook    1915. 
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advantage  in  that  they  assisted  in  the  combustion  of  the  coaL 
The  trouble  from  clinkering  will  be  materially  reduced  if 
sufficient  air  is  allowed  to  pass  through  the  grates  and  thor- 
oughly o.xidize  the  iron  content  in  the  coal.  One  coal 
operator  believed  that  the  best  results  would  be  obtained 
from  analyzing  the  coal  at  the  face  of  the  mine,  determining 
the  percentage  of  foreign  matter  in  the  vein  and  using  this 
as  a  check  on  the  fuel  delivered,  inspections  being  made 
occasionally  of  carloads  of  coal  to  determine  the  percentage 
of  foreign  matter. 

FUNCTIONS  OF  A  RAILROAD  FUEL  INSPECTOR 

BY  EUGENE  McAULlFFE 

General  Coal  Aiient,  St.  Louis  &  San  Francisco 

The  function  of  the  fuel  inspector  will  vary  with  the  con- 
ditions surrounding  the  source  of  the  railroads'  fuel  supply. 
For  convenience  I  will  attempt  to  divide  the  more  important 
duties  of  the  inspector  under  certain  subheadings: 

What  Constitutes  Inspection. — Assuming  that  the  inspector 
has  been  provided  with  copies  of  contracts,  the  enforcement 
of  grade  s|)ecitication  .still  remains  in  so  far  as  results  are 
concerned,  a  relative  matter;  in  other  words,  the  ideal  can 
only  be  attempted,  and  the  degree  of  success  attained  is  best 
determined  by  comparison.  The  greatest  controllable  losses 
in  quality  of  fuel  lie  in  the  direition  of  e.xcess  moisture  and 
ash  content,  and  where  sul[)hur  and  its  concomitant  refrac- 
tory ash  making  con.stituents  occur  in  large  cjuantities,  a 
general  attempt  at  excess  ash  control  will  usually  in  turn 
keep  all  such  down. 

It  is  entirely  jx)ssible  to  equip  every  fuel  inspector  with 
simple  apparatus  and  a  formula  easily  understood,  whicli 
will  make  the  determination  of  ash  and  moisture  content 
within  reasonable  limitations  easily  obtainal)le.  United 
States  Geological  Survey  bulletin  No.  621 -A,  "Field  Appa- 
ratus for  Determining  Ash  in  Coal,"  by  C.  E.  Lesher,  De- 
partment of  the  Interior,  l'.  S.  Geological  Survey,  describes 
in  simple  language  the  apparatus  and  practice  necessary  to 
conduct  thi'^  test. 

Car  Sup  ply. -When  cars  are  placed  and  the  men  are  in 
tht  pit  and  on  tlie  tip[)lc  the  prcKJuction  of  a  coal  mine  may 
commence:  at  the  moment  the  car  .>up]>l\  i>  exhaustetl  the 
mine  stops  producing.  Xo  man  can  do  more  to  raise  tlie 
stanriard  of  this  branch  of  mine  .service  than  can  the  com- 
|)etent  fuel  inspector,  wiio  works  closelx  with  the  yard- 
ma.-ter.  di->patcher  or  su|)erinttndent  who  lumdles  this  work. 
Tile  time  lo.st  bv  holding  cars  at  mines,  including  delays 
incident  to  cars  left  over,  emf)ty  ftr  partial!}  unloaded,  un- 
billed loads,  etc.,  is  astonishingl\-  large:  an  average  delay  of 
five  or  six  da\s  in  moving  all  car>  in  and  out  of  many  mining 
di>tricts  is  not  uncommon.  No  railroad  can  own  an  average 
ca|)acit\  coal  car  at  an  expense-  of  less  than  60  cents  per  day. 
counting  interest,  depreciation,  taxes  and  repairs;  too  man\ 
men  confound  the  agreed  per  diem  rental  with  the  coi^t  of 
owning  a  coal  car:  they  are  dissimilar  quantities,  and  when 
<  ,»rs  are  in  i.arp  demand  S2  to  S.>  per  day  is  not  an  excessive 
v;>lue  to  iiut'on  one. 

I'rop'-r  Ciirload  Weighing. —  1  lie  luel  in>i>ect(>r  can  a>.-i>! 
niatcrial'y  :n  improving  the  standard  of  track  siale  weight-. 
[»arti"ularly  wh(  n  weights  are  made  on  scales  located  near 
the  tipple.  Perhaps  the  greatest  .service  that  he  can  confer 
on  the  traffic  and  opeiatin<:  department  is  that  of  assi.^ting 
in  the  enforcement  of  the  work  of  loading  loa!  and  coke  car> 
to  tht'ir  full  carrying  capacity. 

lusptction  of  Anthracitr  Coal. — A  sufficiently  competent 
in>|)ection  of  a  limited  tonnage  of  anthracite  can  l>e  made  l>y: 

(a)  Observing  the  per  ( ent  of  coal  under  size,  including 
pea  and  buckwheat  sizes. 

(b)  Note  the  percentage  of  nnk  or  >late.  readily  remov- 
able, that  is  mixed  with  the  (oal. 

Jusprrdoii   of  Fuel   O//.  -Foil   oil   should   l»c   purchased 


under  specifications,  and  the  inspector  should  be  provid  d 
with  a  standard  Fahrenheit  thermometer,  a  Baume  or  speci  k 
gravity  gage  and  a  .standard  centrifuge  testing  machine.  T  le 
thermometer  is  used  to  determine  the  temperature  of  the  oil 
in  storage  tank  or  tank  car,  and  when  it  varies  from  60  dt:;. 
F.  due  allowance  in  gallonage  should  be  made  from  a  ba>i5 
of  60  deg,  F.  The  centrifuge  testing  machine,  easily  man- 
aged, is  used  to  determine  the  percentage  of  water  and  sedi- 
ment contained  in  the  oil.  l.'nless  care  in  unloading  is  e.ver- 
cised  many  cars  will  go  back  to  the  loading  rack  with  a 
material  amount  of  oil  left  in  them;  this  due  to  unloadin<.j 
cars  standing  on  grades,  carelessness  in  cold  weather,  etc. 

General. — .\  fuel  inspector  who  is  competent  will  organize 
his  work  and  indirectly  create  a  staff  of  helpers  at  each  mine 
or  storage  pile.     The  fuel  inspeitor  should  be  able: 

(a)  To  e.stablish  a  proper  standard  of  quality. 

(b)  To  measure  results  (|uickly  and  accurately. 

(c)  To  make  the  mine  employees  his  willing  helpers. 

(d)  To  impress  all  with  the  fact  that  it  is  not  his  desire 
or  intention  to  spend  one  day  on  one  certain  coal  tipple,  the 
next  on  another,  and  so  on  to  the  end  of  the  month,  getting 
a  1(»  |)er  rent  re-ult.  liut  on  the  other  hand,  to  establish  and 
secure  automaticallv  a  standard  of  efticiencv  instead. 

THE    HU.VIAN     FIRE.VIAN 

BY    RALPH    BRADLEY 

Inspector  of  Fuel  Ser\'ice,  Boston  Si.  Maine 

There  are  two  big  problems  in  the  efficient  operation  of 
the  motive  power  department  of  a  railroad — the  "mechani- 
cal"" and  the  "human"  prol>lem.  In  the  mechanical  problem 
we  find  that  the  machine  (let  us  say  a  hxomotive  or  an  auto- 
matic stoker)  has  no  initiative;  it  will  not  run  itself,  but 
power  must  be  generated  and  furnished  from  .some  separate 
source.  With  the  man  (let  us  .s;iy  a  fireman  or  an  engineer), 
however,  it  is  a  different  problem.  Initiative  or  power  is  a 
part  of  him  and  cannot  i)e  supi)lied  from  the  outside.  It  is 
a  mans  will  and  mind  and  nervous  sy.^tem  which  provide  the 
power  to  make  him  do  the  work,  and  the  adecjuacy  of  thi- 
impelling  force  and  it>  tran^^mission  to  the  physi(jue  is  just 
a>  necessary  to  the  man  as  the  |)o\\er  is  to  the  machine.  Ju-^t 
as  careful  specifications,  examinations  and  tests  should  Ik" 
made  covering  mental  and  nervous  processes  of  employees  in 
engine  service,  as  are  maile  covering  the  generation  of  me- 
chanical j)ower.  and  the  so(,ner  such  step>  are  taken  the 
sooner  will  a  great  lii/lit  be  shed  on  the  m\>terv  of  the 
"human  equation." 

We  near  it  .-^aid  that  men  are  nt»t  the  "same  clas-^'  toda}  a? 
the\  u.'^ed  to  be.  There  are  just  as  man\"  good  men  as  befor  ■ 
if  you  want  to  get  them.  If  we  do  not  get  them,  it  is  because 
we  do  not  attract  them,  which  is  not  their  fault.  Itut  the  fault 
of  the  job  or  the  fault  of  the  emplo\er. 

W'h\  sli(>uld  not  the  new  firemen  be  examined  as  to  their- 
mental  and  nervous  (|ualificali<jns !'  It  is  the  mental  trait- 
antl  di>position  which  are  the  essential  one>.  I'lie  minil  and 
nervous  sy.stem  lie  bey(jnd  and  control  the  action  of  every- 
thing which  the  surgeon  examines. 

1  leoretic  training,  though  not  indir«peii.-able,  should  l)e 
given  greater  pioinineiue  than  heretofore,  if  lOf)  jjer  cent 
effi<  iency  is  to  be  a[)j)roximated.  Assuming  that  the  candi- 
date for  fireman  i>  chosen  or  at  least  held  as  a  student,  he 
should  lie  trained  in  theory.  The  fact  that  he  is  not  a  high 
school  or  a  university  graduate,  and  probaM)  has  small 
appreciation  for  theory,  is  no  reason  why  he  should  be  spared 
tliL'  work  of  learning  important  theories.  The  normal  mar: 
has  the  curiosity  instin(  t,  which  we  have  all  inherited  fron. 
our  savage  ance-tor*.  If  you  do  not  tell  him  the  "wh\"  he 
i.s  very  apt  to  work  out  some  theory  of  his  own.  with  extraor- 
dinar\  results.  The  ordinary  run  (f  men  are  more  inclined 
to  ab.'-orb  through  oral  in^trui  titjn,  visualization  and  practical 
demcn.stration  than  be  liter;iiure.     For  thi-  reason  it  is  diffi- 
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cui'  to  conceive  a  more  practical  method  of  imparting  theories 
th;  a  by  use  of  the  lecture  and  demonstration  car. 

Whereas  theoretic  training  is  to  explain  why,  practical 
trailing  is  to  explain  how.  Practical  training  of  a  new  fire- 
ma  ii  is  indispensable,  and  specially  so  at  the  very  start.  It  is 
far  more  important  that  the  fireman  should  habitually  strive 
to  keep  his  fires  as  light  as  is  consistent  than  that  he  should 
grasp  the  scoop  in  this  way  or  that.  It  is  far  more  important 
he  should  habitually  study  the  condition  of  his  fire  and  strive 
to  place  each  scoopful  of  coal  on  that  part  of  the  fire  bed 
where  it  will  do  the  most  good  than  that  he  should  fire  ac- 
cording to  some  system.  The  best  practical  training  to  fit  a 
fireman  to  meet  the  variable  conditions  always  present  in 
lo  omotive  o})eration  is  on  the  deck  of  the  engine. 

The  first  five  trips  of  the  new  man  on  the  engine  are  his 
habit-forming  trips;  they  are  more  important  in  their  effect 
on  the  direaion  of  his  habitual  attitude  toward  his  work  and 
toward  the  welfare  of  the  company,  and  in  their  effect  on  his 
sense  of  duty  and  responsibility  and  on  his  character  than 
any  other  five  trips  of  his  life.  Not  every  road  can  aftord 
to  carry  enough  road  foremen  or  assistant  road  foremen  or 
fuel  suj)ervi<ors  (call  them  what  you  will)  to  accompany 
each  new  man  for  five  trips,  nor  is  it  necessary;  but  no  road 
should  undt-r  any  circumstances  permit  a  new  man  to  make 
his  ."Student  trips  with  any  but  the  very  Ijest  engine  crews. 

The  fireman  should  be  re(]uired  to  pass  a  series  of  pro- 
gressive examinations  dealing  with  questions  pertaining  to 
both  theor'v  and  i)ractice  in  l(Komotive  and  train  operation. 
At  the  same  time  he  should  be  required  to  pass  a  physical 
and  mental  examination  under  a  specialist,  jjarticular  atten- 
tion being  given  to  a  test  of  both  sight  and  hearing.  It  is  not 
until  such  u>ts  and  e.xaminations  have  been  made,  and  the 
result  combined  into  some  compact  and  readily  available 
form,  that  a  railroad  can  claim  to  liave  inspected  the  condi- 
tion of  its  firemen  with  an}-  degree  of  completeness. 

Unless  i-upervision  and  inspection  under  .^^ervice  conditions 
is  much  cl('.-er  tluin  it  lias  i)een  in  the  past,  countless  o})j)or- 
tunities  to  commend  e.'"ficienc}  and  criticize  inefficiency  will 
continue  ti  ;e  lost,  and  with  the  same  eft'ect.  I'he  individual 
tuel  perfi -niance  statenn-nt.  either  with  or  without  bonus, 
provided  .:  i-  thoroughly  reliable  and  give?  credit  for  all  the 
many  faitfrs  entirely  beyond  the  control  of  the  fireman,  is 
an  excellcr:  method  for  encouragement:  l>ut  unless  the  fire- 
man has  t  .:  utmo-ii  confidence  in  the  accuracy  and  fairness 
ot  the  figuT'->.  even  tliough  the  man  who  orders  their  com|)ila- 
tion  think.-  them  perfect,  the  >tatemeni  fail.^  to  encourage,  and 
may  even  iiMOurage.  It  i-  an  indisputable  fact  tliat  the 
least  laI)on<;-us  and  most  ec(inomical  wa}-  to  fire  a  locomotive 
's  accordiri:  m  correct  principlts. 

A  series  of  interesting  tests  was  conducted  by  two  large 
(•astern  railroads,  covering  this  feature  of  this  subject.  On 
'ach  road  a  careful  record  \\a-  kept  of  the  fuel  performance 
'>f  ten  firen-ien  on  a  number  of  trips  under  similar  conditions. 
'  >n  part  of  tiie  trips  the  firemen  were  unaware  that  thev  were 
uider  ob.strAation,  whereas  "on  the  balance  of  the  trips  the 
K'.st  condition-^  were  apj)areTn.  The  following  results,  ex- 
Dressed  in  jH-rcentage,  were  ol>tained. 

.\M'a8e  i.f  te-t   tiii>s,   R..;i<i   .\ 100 

.Avtr;:?!-  of  tc^r   trip--.   Ko;i.i   1!. ..;....>■.,.,-...  100 

Avtisige  ot  service  trip-.   Ku.-nl  A....,S .!...  I.?i 

A\crajie  of  service  tiip^,   Unad   1> I  .^.» 

For  one  reason  or  another,  the  variet\  of  duties  which  a 
rtrenian  iJsul  to  be  required  to  i)erform  have  been  reduced  in 
nunil>er.  so  that  tcKlay  the  fireman  lia^  as  his  particular  job 
but  one  Oi  jtct — to  maintain  full  pressure  and  to  make  the 
tuel  sujifh  ed  to  the  firebox  evaporate  into  steam  as  much 
water  a-^  ,  ;'->il)le.  .As  expressed  by  I'resideni  liuell.  "'Tiiere 
is  nothing  in(;re  di-^couraging  to  a  good  fireman  than  an  en- 
gine that  will  not  steam  proj)erl\ .  But  a  poor  steamer  .<;eems 
to  have  some  hypnotic  effect  on  a  poor  fireman  or  a  new  man 
lliat  hot  only  causes  him  to  forget  everything  he  has  ever 
i^nown  or  iieard  about  correct  ])rincij)les  of  fjring.  but  sug- 


gests that  he  is  no  longer  a  fireman,  but  merely  a  coal  heaver 
— and  he  acts  on  that  suggestion.'  If  the  co-operation  of  the 
fireman  is  desired,  co-operation  must  be  given. 

DISCUSSION 

In  the  matter  of  hiring  men  for  the  position  of  locomotivf 
firemen,  it  was  believed  that  too  much  care  could  not  l>e 
taken  in  selecting  the  right  kind  of  men.  The  hiring 
should  be  done  by  experienced  men,  such  as  road  fore- 
men, master  mechanics,  etc.,  and  a  record  should  be  kept  of 
applicants  most  suitable  for  the  work  so  that  they  may  i>e 
called  ui)on  on  short  notice.  The  new  men  should  be  re- 
quired to  work  in  the  roundhouse  a  sufficient  time  to  fa- 
miliarize themselves  with  the  work  required  to  l>e  done  on  a 
locomotive.  1  he  locomotives  should  be  maintained  in  proper 
condition,  for  a  poor  steaming  engine  will  discourage  the 
engine  crew  in  making  any  attempt  to  save  fuel.  Instruc- 
tion books  and  reading  matter,  if  properly  handled,  it  was 
believed  would  be  of  consideral)le  assistance  to  the  firemen. 
Only  by  treating  the  men  in  a  fair,  intelligent  way  is  it  po-- 
sible  to  obtain  the  proper  co-operation. 

OTHKR   HISIXESS 

Two  other  papers  which  interested  particularly  the  trans- 
portation department  were  presented;  one  by  \V.  H.  Averell 
on  "What  the  Transportation  Official  Can  Do  to  Promote 
Fuel  Economy"  and  the  other  by  J.  G.  Crawford  on  "Coal 
Distribution  Record  System." 

A  paper  was  also  pre.sented  by  A.  G.  Kinyon  of  the  Pow- 
deted  Coal  Engineering  &  Iv|uipment  Company  on  the 
"Influence  of  Intimate  Knowledge  of  Coal  on  Fuel  Economv 
F^fforts  of  F^nginemen  and  Others."  Mr.  Kinyon  j)erformed 
pract'cal  exj)eriments  showing  how  the  con.^tituents  of  coal 
may  be  burned  efficiently.  A  half  a  j)ound  of  coal  slightly 
dampened  was  heated  in  a  retort  and  it  was  shown  how  the 
moisture  was  driven  off  before  any  of  the  volatile  matter. 
The  gases  coming  off  from  the  coal  were  burned,  and  it  was 
shown  how  with  inefficient  air  supply  considerable  smoke 
was  produced.  This  gas  was  also  pa>^sed  through  a  serubl-»er 
removing  all  impurities  and  it  wa^  also  shown  how  this 
colorless  volatile  ga<  could  be  made  to  burn,  prcnlucing  smoke 
by  being  in  c(mtact  with  a  cold  surface.  It  was  i>elieved 
that  if  such  experiments  were  shown  to  the  men  actually 
handling  locomoti>es  it  would  give  them  a  clear  idea  of  the 
properties  of  the  fuel  tliey  have  to  (ieal  with. 

Progress  reports  were  submitted  In  the  comm  tliv  on  J  uel 
Tests,  Fuel  Accounts,  and  tjn  the  Storage  <;f  Coal.  Hie 
Committee  on  Fuel  Te-^ts  reported  that  about  S2,(MH)  has 
been  ol)tained  for  the  purpose  of  Cf)nducting  the  test<  at  the 
University  of  Illinois  testing  plant,  and  that  the  committee 
had  !>een  assured  of  the  co-operation  of  the  Universitv  of 
Illinois  and  the  United  States  Hureau  of  Mines.  George 
.\.  Post,  president  of  the  Railway  Business  .•\s.«HKiation. 
made  an  interesting  address  at  the  annual  ljan<juet. 

The  .secretary-trea.^urer  reported  a  total  memlxr.-^hip  of 
6.^6  and  a  cash  l»alanct^  of  $1,040.11  up  to  May  1.  lOlO. 
Duriim  the  convention  bS  new  members  were  enrolled.  The 
proportion  of  attendance  at  the  lonvention  to  the  total  mem- 
bership was  greater  than  ever  before  in  the  histor\  of  the 
association.  The  following  officers  were  elected  for  the  en- 
.<uing  year:  1'resident.  W.  H.  .\verell.  general  manager 
New  York  j»ropi  rties,  li.  &  O. ;  vice  presidents.  Iv  \V.  Pratt, 
assistant  superintendent  of  motive  [Kjwer  and  machinerv, 
C.  is:  X.  W.;  L.  R.  Pyle,  fuel  supervi.'ior,  M.,  St.  P.  &  S.  S. 
M..  and  \\ .  !..  Robinson,  supervi.^or  fuel  consumption, 
Ji.  h.  ().\  executive  committee,  for  two  vears.  A.  X.  Willsie, 
(  .  H.  &  O.:  T.  Duff  Smith,  G.  T.  P.';  R.  R.  Hiblx^n,  M. 
K.  &  r.;  Ralph  Bradley,  B.  &  M.;  C.  M.  Butler.  A.  (\  L.; 
for  one  year.  William  Schlafge.  Erie  Railroad,  and  W.  K. 
Kilgore.  C.  M.  &  .St.  P.  Chicago  received  the  largest  num- 
ber of  votes  for  the  next  place  of  meeting. 
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LOCOMOTIVE  IMPAGTOTESTS 

By  C.  B.  YOUNG 

Mechanical  Hnftineer,  ChicatSo.  Burlington  and  Ouincy  2 

The  Chicago.  Burlington  &  Quincv  jmrchased  seventeen 
2-10-2  type  locomotives  in  1Q14  and  1015.  and  15 
Pacific  tyf)e  IcKoniotives  in  1915.  which  were  huilt  with 
recij^rocating  parts  made  of  special  lieat  treated  steel  in 
order  to  reduce  the  amount  of  counterweight  ordinarily  re- 
quired to  balance  these  parts.  Last  Septeml)er  impact  tests 
were  conducted  on  a  three-track  63-ft.  plate  girder  .-ikew  span 
bridge  to  determine  the  effect  these  locomotives  had  on 
bridges  and  track  in  comparison  with  locomotives  of  aj)proxi- 
mately  the  .same  size  and  design  with  reciprocating  parts 
made  of  ordinary  steel.  In  making  the  tests  the  railroad 
company  was  assisted  by  W.  S.  Kinne  of  the  University  of 
Wisconsin,  who  has  had  considerable  experience  in  tests  of 
this  nature. 

DESCRIl'TIOX   OF   THE   LOCOMOTIVES 

Four  IfKomotives  were  used  in  the  tests,  two  of  the  2-10-2 
t)pe  and  two  of  the  Pacific  type.  The  locomotive  of  the 
2-10-2  ty|)e  provided  with  the  sjiecial  heat  treated  steel  recip- 
rocating j)arts  is  designated  as  M-2-A  and  the  other  having 
the  ordinary  steel,  as  M-2.  Similarly,  S-3  designates  the 
Pacific  type  locomotive  having  the  special  heated  treated  steel 
reciprocating  parts  and  S-2  the  locomotive  of  the  same  type 
using  the  ordinary  steel  for  these  parts.  Both  of  these  types 
have  been  descril)ed  in  the  Kail'iiuy  Age  Gazette,  the  2-10-2 
locomotives  in  the  issue  of  August  13,  1915,  page  275,  and 
the  Pacific  type  locomotives  in  the  issue  of  August  28.  1914, 
page  387.  Tlie  hxomotives  are  of  tlie  following  general  di- 
mensions : 

The  M-2-A  locomotives  have  .40  per  cent  carbon  steel 
(electric  process)  pistons  and  crossheads  (the  crossheads 
being  of  the  Laird  type  to  reduce  the  weight),  Nikrome  steel 
piston,  main  and  side  rods,  Nikrome  steel  main  crank  pin 
and  nickel  steel  crosshead  pins.  The  S-3  locomotives  are 
similarly  ecjuipped  with  the  exception  of  the  crosshead  pins 
which  in  this  case  are  of  Nikrome  steel.  The  piston  rods  on 
both  engines  have  a  2!  j-in.  hole  through  the  core  and  the 


TEST    METHODS 

In  order  to  determine  the  actual  conditions  existing  fir 
the  locomotives  under  comparison,  recording  extensomett  r^ 
were  used  to  measure  the  actual  stresses  in  the  girder  flane  s 
of  the  bridge,  and  the  actual  deflection  of  the  girder  was  de- 
termined by  means  of  a  recording  deflectometer.  A  compa-- 
ison  of  the  stresses  and  deflections  caused  bv  anv  two  locw- 
motives  gives  an  idea  of  their  relative  impact  effect.  In  ord'  r 
to  secure  data  from  which  a  comparison  can  be  made  as  to  the 
relative  impact  effect  of  any  two  locomotives,  it  is  necessary  ro 
realize  certain  conditions.  The  speed  at  which  the  two  loc<- 
motives  are  run  must  be  equal,  and  the  counterweights  oi, 
both  locomotives  must  be  in  such  a  position  that  their  maxi 
mum  downward  thrust  due  to  centrifugal  force  is  exerted  lit 


Driver 


Coun  ferba/ance 


Marker. 
Puffy 


•—-  Scanflinq. 


Rail 


Fig.    1 — Arrangement  for   Determining    Location   of   Counterbalance 
Relative  to  the  Center  of  the   Bridge  Span 

the  same  point  on  the  bridge.  The  method  followed  for  oIj- 
taining  the  data  was  to  determine  the  points  on  the  bridge  at 
wliich  the  counterweight  was  in  the  down  position  and  to 
determine  the  speed  at  which  the  locomotive  was  running. 
In  making  comparisons,  records  were  selected  from  the  test 
runs  where  the  locomotives  to  be  compared  were  running  at 
the  same  speed,  and  where  the  counterweiglits  came  down  at 
the  same  point  on  the  structure. 

The  determination  of  the  position  of  the  counter^^•eights 
was  accomplished  by  placing  a  marker  on  the  counterweight 


Class 

Reciprocating  |).-»rt> 

Total  weight    .^j  ...... 

Weight  on  driver« 

Size  of  cylinfler»i  (dianu-ti-r  aiirj 

Boiler  pressure   

Diameter  of  drivers 

Tractive   itTurt    


•  troke). 


2-10-2 


Pacific 


M  2A 

M-2 

S-3 

Light 

Ordinary 

Light 

367,850  lb. 

377,100  lb. 

266,400  lb. 

295,950  lb. 

300,700  lb. 

169.700  lb. 

30  in.  by  32  in. 

30  in.  by  32  in. 

n  in.  by  28 

175  lb. 

175  lb. 

180  lb. 

60  in. 

60  in. 

74  in. 

71.500  lb. 

71,500  lb. 

42,200  lb. 

S-2 
Ordinary 
226,100  lb. 
153.100  lb. 
in.  by  28  in. 

165  lb. 

69  in. 
35,600  lb. 


maincrank  pin  a  4-in.  hole.  On  the  M-2-A  locomotive  the 
weight  of  tlie  recij)r(K'ating  parts  is  379  lb.,  or  16  per  cent 
lighter  than  the  reciprocating  parts  on  the  M-2  locomotive. 
Similarly  the  weight  of  these  parts  is  73  lb.  (5.33  per  cent) 
lighter  on  the  S-3  lo<omotives  than  on  the  S-2  locomotive. 
While  the  difference  in  this  ca.se  ap|)ears  small  it  must  be 
noticed  from  ihe  table  below,  that  tlie  S-3  IcKomotives  are 
heavier  and  more  powerful  than  the  S-2  locomotives. 

The  M-2-.A  locomotives  were  built  with  the.se  light  re- 
ciprocating parts  for  the  purpo.^^e  of  decreasing  the  effect  on 
the  track  of  the  heavy  cfmnterweight  recjuired  by  the  M-2 
locomotives  and  to  eliminate  the  use  of  the  bob  weights 
which  were  a{)plied  to  the  driving  axles  of  the  M-2  locomo- 
tives as  a  necessary  addition  to  the  counterweight  in  the 
wlieels,  the  size  of  the  wheels  being  sudi  that  the  entire 
counterweight  could  not  be  contained  therein.  The  S-3  lo- 
comotives were  built  with  the  liglit  reciprocating  parts  for 
the  purpose  of  ol)taining  heavier  and  more  powerful  engines 
than  the  S-2  locomotives  without  increasing  the  impact  effect 
of  the  wheel  load  and  counterweight  on  the  track. 


of  the  main  driver.  Alongside  the  rail  was  placed  a 
scantling  with  a  strip  of  putty  on  its  upper  edge.  The 
scantling  was  so  placed  that  the  marker  on  the  counter- 
weight made  a  mark  in  the  putty  as  the  locomotive  passed 
over  the  Ijridge.  (See  Fig.  1 ).  The  .span  center  was  used  as 
a  reference  point,  and  the  position  of  the  counterweights  is 
given  in  feet  east  or  west  of  the  span  center.  This  informa- 
tion is  given  in  the  tables  under  the  columns  headed  "C.  B." 
Another  column  gives  the  speed  in  miles  per  hour  at  which 
each  run  was  made.  These  speeds  were  determined  by  a 
stop-watch  timing  over  a  1,000-ft.  base  line. 

The  detail  results  were  worked  up  from  the  records  of  the 
recording  exten.^ometers  and  the  deflectometer.  By  .scaling  the 
maximum  ordinate  from  each  record,  the  maximum  flange 
stress  or  deflection  caused  by  the  locomotive  is  obtained  for 
the  test  run  in  question.  These  are  given  under  "M''  in  the 
tables.  To  obtain  the  impact  effect  the  stress  or  deflection 
caused  by  the  locomotive  running  at  high  speed  is  to  be  com- 
pared with  values  caused  by  the  same  locomotive  running  at 
low  speed.     These  low  speed  records  were  taken  for  the  loco- 


Jl  nE, 
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niot  ve  crossing  the  bridge  at  a  speed  of  about  5  m.  p.  h.,  for 
it  h  5  been  found  that  at  this  speed  the  centrifugal  force  due 
to  t  ic  counterweights  is  practically  zero.  In  each  series  of 
test  runs  for  a  certain  locomotive,  the  first  and  last  runs  were 
mace  at  low  speed,  and  are  called  ''static"  runs.  The  aver- 
age values  for  these  static  runs  are  given  in  the  columns  of 
the  tables  headed  "S."  By  suljtracting  these  static  values 
from  the  maximum  values  the  excess  due  to  the  centrifugal 
force  of  the  counterweights  is  obtained.  In  the  tables  these 
values  are  given  in  the  columns  headed  "E."  Finally,  by 
dividing  the  excess  by  the  static  values,  the  "impact  per 
ceni"'  is  obtained,  the  values  of  which  are  given  in  the  col- 
umns headed  "per  cent  E." 

The  instruments  used  in  making  the  tests  were  two  record- 
ini;  extensometers  and  one  recording  deflectometer.  A  com- 
plete description  of  these  instruments  is  given  in  Bulletin 
No.  125  of  the  American  Railway  Engineering  Association. 
The  instruments  were  placed  at  the  center  of  the  top  flange 


tives.  i>ut  as  the  counterweight  |>ositions  were  not  similar  no 
comparison  can  l>e  made.  It  seems  probable,  however,  that 
the  conclusions  reached  from  Table  II  still  hold  true  for  high 
speeds.  At  65  m.  p.  h.  the  maximum  obser\'ed  impact  for 
the  S-2  locomotives  was  from  35  to  40  per  cent  and  for  the 
S-3  locomotives  from  .50  to  35  per  cent.  .\s  stated  above,  in 
designing  the  S-3  engines,  it  was  desired  to  produce  an  en- 
gine of  greater  tractive  effort  and  greater  weight  on  drivers 
than  the  S-2  engine,  without  producing  greater  stresses  on 
track  and  bridges.  These  tests  developed  that  the  S-3  en- 
gines having  16,600  lb.  greater  weight  on  drivers  and  0,600 
lb.  greater  tractive  effort,  actually  produce  less  stress  on  track 
and  bridges  than  the  lighter  S-2  engines  witli  which  they 
were  compared. 

General  Conclusions.  Where  the  locomotives  are  of  equal 
weight,  the  locomotive  with  heat  treated  steel  moving  parts 
is  not  as  hard  on  bridges  and  track  as  a  locomotive  with  ordi- 
nary steel  moving  parts.     The  use  of  heat  treated  steel  mov- 


T.\BLE    I — D.VTA    FOR    COMPARISONS    BETWEEN    ClaSS    M-2-A    AND   M-2    LOCOMOTIVES 


Extensometer  No.  11 


Speed, 

Class       m.  p.  h.  C.  B. 

A     J    M-2-A         41.1  6.1  W 

(      M-2  41.1  5.8  W 

B     i    M-2-A         44.9  7.0  W 

(      M-2  39.6  7.7  W 

f    5    M-2-A         38.3  3.8  E 

(      M-2  39.6  2.8  E 

I)    J    M-2-A         42.1  2.3  E 

(      M-2  41.1  2.0  E 

Values   for  extensometer  given   in 

T 


M 

7.730 
8,800 
8,100 
9,280 

8,330 
9,350 

8,270 
9,760 


E.xtensometer  No. 


12 


S 

7,020 
7,020 

7,0^0 
7,020 

7,020 
7,020 
7,020 
7,020 


E 

710 
1,780 

1,080 
2,260 

1.310 
2,330 

1,250 
2.740 


Per  cent 
E 

10.1 

25.3 

15.4 
32.1 

18.6 
33.1 
17.8 
39.0 


M 

4,640 
4,840 

4,720 
5,030 

5,030 

5,550 

5,420 
5,940 


S 

4,450 
4,520 

4.450 
4.520 

4.450 
4.520 
4,450 
4.520 


lb.    per   sq.   in.      Values   for    deflectometer  given  in  inches. 


E 

190 
320 

27C 
510 

580 
1.030 

970 
1,420 


Per  cent 
K 

4.3 

7.1 

6.1 
11.3 

13.0 
22.8 
21.8 
31.4 


M 

0  275 
0.305 

0.275 
0.315 

0.305 
0.315 
0.300 
0.345 


Deflectometer 
A 


0.260 
0.258 

0.260 
0.258 

0.260 
0.258 

0.260 
0.258 


E 

0,015 
0.047 

0.015 
0.057 

0.045 
0.057 

0.040 
0.087 


Ptr  cent 
E 

5.8 
18.2 

5.8 
22.0 

17.3 
22.0 

15.4 
33.6 


AHi-E  II — Data   for  Comparisons   Between 

Extensometer  No.  1 1 
A .  , 


Class  S-2  and  S-3  Locomotives. 
Extensometer  No.  12  ■ 


Speed, 

Class       m.  p.  h.  C.  B. 

A    J    S-2  68.2  3.8  W 

\     S-3  68.2  3.7  V^' 

U    (    S-2  66.9  1.5  W 

(     S-3  68..''  1.6  W 

C     (    S-2  66.9  7.0  E 

)    S-3  66.9  6.7  E 

U    5     S-2  66.9  9.2  W 

t    S-3  68.2  9.3  W 

Values  for  extensometer  given   in 


M 

6,600 
6,300 

6,600 
6,600 

5.830 
5,950 
6,600 
6,600 


S 

4,820 
5.120 

4,820 
5,120 
4,820 
5,120 
4,820 
5,120 


E 

1.840 
1.180 

1,840 

1,540 

1,010 

830 

1,840 
1,540 


Per  cent 
E 

38.2 
23.0 

38.2 
30.0 

,     21.0 
16.2 

38.2 
30.0 


M 

5.940 
5,030 

5,160 
4,900 

4.520 
4,900 

5,290 
5,420 


Deflectometer 

.". 


S 

3,805 
4.260 

3.805 
4.260 

3.805 
4,260 

3,805 
4,260 


2,135 
770 

1,355 
640 

715 
640 

1,485 
1,160 


VfT cent 
E 

56.0 
18.1 

3S.S 

15.1 

18.8 
15.1 

39.0 
27.3 


M 

0.255 
0.260 

0.245 
0.250 

0.275 
0.260 

0.260 
0.275 


0.195 
0.205 

0.195 
0.205 

0.195 
0.205 
0.195 
0.205 


0.060 
0.055 

0.050 
0.045 
0.080 
0.055 

0.065 
0.070 


Per  cent 
E 

30.7 
26.8 
25.6 
22.0 

41.0 
26.8 

33.3 
34.1 


lb.   per  sq.  in.     Values  for  deflectometer  given  in  inches. 


of  the  north  girder  supporting  the  center  track.  Extenso- 
meter No.  1 1  was  placed  on  the  north  edge  of  the  flange,  and 
Extensometer  No.  12  was  placed  on  the  south  edge  of  the 
flange.  The  deflectometer  was  placed  at  the  center  point  of 
the  top  flange  of  '.ae  girder. 

RESULTS   OF    TESTS 

Locomotives  M-2- A  and  M-2.  Four  test  runs  were  ob- 
tained from  each  locomotive  from  which  comparisons  can  be 
made.  The  data  from  these  runs  are  given  in  Table  I.  This 
tal;le  shows  that  the  max'mum  stresses,  deflection  and  impact 
are  less  for  the  M-2-A  locomotive  than  for  the  M-2  loco- 
motive notwithstanding  the  fact  that  the  static  values  are 
<  (jual.     This,  of  couise,  is  due  to  the  light  reciprocating  parts 

•f  the  M-2-A  engine.  The  maximum  impact  obtained  for 
■  he  M-2-.\  engine  during  the  tests  was  about  22  per  cent  and 

or  the  M-2  engine,  35  per  cent.     In  both  cases  the  speed  was 

il)out  40  m.  p.  h. 

Locomotives  6'-?  and  S-2.  Four  test  runs  were  obtained 
from  each  locomotive  from  which  comparisons  can  be  made. 

The  data  for  these  runs  are  shown  in  Talkie  II.  Engine  S-3 
'las  a  greater  static  value  than  engine  S-2,  but  notwithstand- 
ing this  the  maximum  stresses  and  deflections  shown  are 
{practically  equal  in  all  cases,  indicating  that,  regardless  of 
tbc-  difference  in  static  value  or  the  weight  on  drivers,  the  en- 
sjines  have  the  same  effect  on  the  track.*  This  is  due  to  the 
lighter  reciprocating  parts  on  the  S-3  engine.  Test  runs  at 
■speeds  exceeding  75  m.  p.  h.  were  made  with  both  locomo- 

*TIie    fact    sliimld    net    be    overlooked,    in    this    comparison,    that    the    two 
".ocnmotivcs   have   driving   wheels  of   different   diameter. — Ed. 


ing  parts  allows  the  addition  of  considerable  weight  on  the 
drivers  over  that  used  in  a  locomotive  with  ordinary-  steel 
moving  parts  without  increasing  the  total  effect  of  the  loco- 
motive on  bridges  and  track. 

OTHER    TESTS 

In  addition  to  the  above  report  on  impact  tests,  attention 
should  be  called  to  the  very  thorough  investigation  made  of 
this  subject  by  the  American  Railway  Engineering  .\ssocia- 
tion  which  was  published  in  its  Bulletin  No.  125  in  1911. 
This  report  includes  an  account  of  tests  made  with  two  Bur- 
lington Atlantic  type  locomotives,  one  of  which  was  a  bal- 
anced compound  having  a  weight  of  51,000  lb.  on  the  main 
driving  axle.  This  engine  was  tested  on  a  Pratt  truss,  pin 
connected  single  track  bridge  of  132  ft.  span  and  a  maximum 
percentage  deflection  of  15  per  cent  was  obtained  at  a  speed 
of  46  m.  p.  h.  at  the  center  of  the  span.  .\t  58  m.  p.  h.  the 
maximum  speed  at  which  this  engine  was  run.  the  percent- 
age deflection  was  14  per  cent.  For  comparison  a  test  was 
run  on  a  single  expansion  engine  of  the  same  tyi>e,  having 
a  weight  of  46,500  lb.  on  the  main  driving  axle,  over  the 
same  bridge.  This  engine  showed  a  maximum  percentage 
deflection  at  the  middle  of  the  span  of  26  per  cent  at  a  speed 
of  SI  m.  p.  h.,  which  was  but  2  m.  p.  h.  less  than  the  maxi- 
mum speed  made  by  that  engine  during  the  test.<.  It  will  Ijc 
understood  that  a  legitimate  comparison  cannot  l>e  made  l)e- 
tween  these  tests  and  those  relating  to  the  Pacific  tyj^e  engine 
described  above,  due  to  the  vast  difference  in  the  length  of  the 
spans  of  the  two  bridges,  and  to  the  difference  in  wei'ght  of  the 
locomotives. 


RaiLway  Storekeepers'  Convention 


ch  Include  Accounting, 
of  Cjompany    Material 


Reclamativn   Yard,  Seaboard  Air  I.i>ic,  Portsmouth,  Va. 

THK  thirttrntli  annual  convention  of  the  Railway  Store- 
kcopers"    A>s(Kiation    was    held    at   the    Hotel    Statler, 
Detroit.    Mich..    May    15.    16.    17.    President    J.    G. 
Stuart,    general   storekeeper  of  the    Burlington,    presiding. 

The  invocation  was  offered  by  Rev.  ('.  H.  Emerson,  after 
which  the  asstxiation  was  welcomed  to  the  city  hy  Hon. 
Oscar  H.  Marx,  mayor  of  Detroit. 

In  his  openinji  addres>  President  Stuart  emphasized  the 
continued  need  of  economy.  Material  should  he  used  to  the 
very  hest  advantage,  as  tlie  railroacis  are  now  confronted  with 
indu>trial  conditions  differing  from  any  previously  experi- 
enced. The  manufacturers  are  doing  their  l)est  to  meet  the 
demand  f'>r  material,  hut  the  demand  greatly  exceeds  the 
sup[)l> .  -o  that  special  efl"ort<  must  he  made  to  obtain  the  best 
I>ossihle  -erviee  from  material  now  <»n  hand  imd  t!i;it  wliich 
i:-  recei\-.-d. 

The  work  of  the  storekeejier  is  continually  broadening  and 
in  selcciing  a  man  for  promotion  he  shouhl  not  be  chosen 
simply  l.ie<\aise  he  hus  filled  a  certain  j)()sit!()n,  but  because 
he  ha.-i  filkd  h  in  such  a  way  as  to  impress  hi-  su|>erior>  with 
his  ability  to  handle  something  larger.  The  sU)rekec])er 
should  gt?t,  arouiKl  and  familiarize  himself  with  condition.-. 
and  nte.!'  in  the  various  departments,  and  studx'  the  (ondi 
tic-ns  under  whi<  h  l!:e  work  is  dt)ne.  so  that  he  will  reali/.r 
lull}  the  need  or  the  hu  k  of  need  of  material  that  is  ordered. 
Attendant- 1.-  at  the  cc^nventions  and  participation  in  the  dis- 
cU!-sion  cm  aid  greatl\-  in  helping  the  <itorekeeji.T  to  iiiv.- 
what  is  dennandjd  of  hni  --.service. 

The  sf.Tetary-ireasuivr  reported  a  casii  i)alance  of  .SI7I..S0. 
and  an  .    t've  nuniber>liip  ol"  7'>1. 

PIKCE    WORK 

There  va.'*  no  Committee  report  on  piece  work,  bui  -eveiil 
members  gave  the  result>  of  their  experience.  I).  <".  Curti- 
of  the  Burlington  .stated  that  care  .-liould  l)e  taken  to  get  the 
prices  right  in  starting.  There  should  Ik-  no  mystery  made 
ot  it  with  the  men;  under  ihest  condit'ons  a  piece  work  sys- 
teiTi  will  hold  laboa-rs  with  les>  .shift'ng  than  da\  work.  Do 
not  try  to  change  prices  unle>s  conditions  are  changed.  J.  H. 
Waterman  of  the  liurlingtcm  gave  it  as  hi.-  opinion  that  price- 
should  be  tnacie  so  careluliy  at  starling  tlial  tluTe  will  be  in. 
need  to  readjust  dcnvnward.  which  tret|uenil\  cause>  dis- 
.sat;sl'act"c:n  among  the  nun. 

It  ha-  been  found  on  llu  ko.k  Island  that  piece  work 
laborers  .-t.iy  longer  with  the  company  than  do  men  employe;! 
iit  a  (lav  rate.     This  road  pays  its  foremen  an  hourly  bonus 


for  work  done  during  the  time  a  gang  is  working  on  piece 
work. 

ACCOUNTING 

The  accounting  committee  made  the  following  recommen 
dations: 

That  detail  accounting  l>e  done  by  storekeepers  at  stcjre- 
lutuses  where  the  material  is  actually  disbursed,  and  original 
rc<|uisitions  be  retained  by  them,  except  at  outlying  point> 
under  jurisdiction  of  emj)loyees  of  other  departments,  or 
where  issues  are  .-o  small  that  it  is  unciuestionabl)'  desirabl' 
for  accounting  in  connection  therewith  to  be  done  at  tli. 
division  store  controlling  the  territory,  or  at  some  other 
central  store. 

I'hat  st()rekeei)er.-.  wiiere  accounting  is  clone,  make  distri 
I'Uiion  l>y  values  to  |)rimary  operating  account-.  ojierat'Pu 
division.-,  main  and  branch  lines,  states,  etc..  and  ren:ler 
neces.>ary  re|)ort.-  covering  this  and  other  account int'  fune 
tions  direct  tu  auditing  cleparinieiits  or  thereto  through  highe'' 
>tore  department  c on.-olidaticjn  offKe>,  at  the  o[)tion  o.  the 
carrier. 

I  hat  a.-  this  asscx  iation.  in  its  convention  at  St.  l.ou's  in 
PHO.  recommended  basing  the  comparison  of  efficioncv  o" 
operalion-  i.n  tlu  unit  of  .-lock  on  hand  and  disljurseniciit- 
for  aitu  il  u.-e  or  other  tinal  disposition,  reports  of  such 
operations  shall  be  segregated  according  to  the  material 
,  la-silic  afon  adopted  liy  this  assoi  iaticMi,  so  that  in  such 
nport-  the  materials  or  c  la.-<es  handled  by  the  .-tore  de[)art 
muu  of  each  rcnid  will  stand  out  clearly  and  can  thus  be 
con. pared  inttiligenlly  with  any  other  road  in  classified  form. 
F'hu-  any  groups  not  handled  by  one  road  would  be  omitted 
and  we  would  not  endeavor  to  compare  one  property  with 
another  as  regard-  materials  which  are  handled  by  thj  one 
road  whieli  an-  fonigt)  to  the  -tore  department  jurisdict  on 
of  another. 

That  b\-  rea.-on  of  tiie  present  re(|uiremeni.-  of  the-  Inter 
state  Commerce  Commission,  all  stcxks  of  frog  and  s.vitcli 
material  along  the  line  shall  be  carried  in  stcxk  and  charged 
out  on  semi-montldy  or  monthlv  re|Kjrt>  from  the  track  de- 
pariment  as  lo  actual  ap|ilicati;;ns.  such  material  to  Ih:-  in- 
cluded in  the  regular  inventories  and  anv  di.-crepancte-  not 
previously  discovered  adjusted  in  connection  therewith. 

That  >tcKk  record-  be  maintained  covering  .such  m:'.t-ria. 
aiiil  monlhlx  check-  made  to  see  that  all  applications  are 
reported. 

I  hat  material  pnivided   for  .\.   1\   K.  work  be  carried   ;n 
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jt(x:^  anti  charjjed  to  the  ^York  on  rejiorts  from  those  in 
oli;i  i^c  of  actual  use:  sudi  reports  to  consist  of  diaries  at  com- 
pK'  on  of  small  jol>s  (done  in  two  weeks  to  thirty  days)  and 
sen i  -monthly  or  m(*nthly  diaries  covering  material  used  on 
laP  v-  jobs.  ;•;.:; 

'  liat  chartjes  as  made  sliow  price.  ]ioint  of  origin,  and 
.;, '.  ;il  weight  of  each   item. 

"Iiat  an  inventory  of  contract  oils  and  greases  lie  taken 
til  lirst  of  each  contract  adjustment  jjcriod  at  all  points 
wlicre  such  are  issued  for  use  and  a  statement  jirepared 
jh(  wing  the  quantities  on  hand  frtjm  preceding  reports:  re- 


in large  cities  there  are  g.nerall\-  one  or  more  scrap  dealers 
who  will  take  glass,  delivered  in  small  lots,  netting  alxjut 
S1.(K)  to  S2.00  per  ton.  according  to  tiie  market  jirice. 

It  is  the  opinion  of  the  committee  that  close  su]»ervision 
should  Ijc  given  to  the  handling  of  glass,  and  that  it  ^hould 
l)e  disjiosed  of  under  rigid  specifications  in  order  that  a  loss 
will  not  result. 

Scra]i  paper,  such  as  accumulated  hy  railroad^v  is  worth 
from  S7.()()  to  $10. 00  per  ton  d'sjx).«ied  of  to  scrap  dealers, 
etc.,  in  cities  where  it  is  accumulated. 

iiy  the  i)ro|)er  supervision   in  handling  of  >crap  jiaper  a 


ceii>ts   during  the  period;    total  to   account  for:    is.->ue:i:    en      considerable  saving  can  i»e  made.     In  large  cities  a  contract 


route;  and  l)alance  on  hand  at  end  of  period,  the  latter  being 
represented  by  an  actual  check. 

riie  difference  between  the  amount  on  hand  by  inventory 
and  the  amount  on  hand  by  total  to  account  for  less  is.sues, 
to  l»e  adjusted  over  the  issues,  on  a  pro  rata  basis.  These 
reports  to  be  substantiated  l)y  oil  re(|ui>itions  covering  issues 
and  receij)ted  shipping  notices  covering  receipts.      The  report- 


can  be  made  with  some  dealer  to  furnish  sacks,  and  a  place 
set  aside  so  that  all  paper  from  offices  can  l»e  accumulated 
and  put  in  the  sacks  belonging  to  the  dealer.  The  dealer 
comes  at  intervals  for  the  paper  accumulated,  leaving  empty 
sacks  to  take  care  of  further  accumulation. 

There  is  on  the  market   a   baling  |)ress   for  scrap   paj)er 
which  could  be  located  at  some  large  outside  freight  house 


after  being  checked,  to  be  consolichiteci  for  the  entire  railroad      and  agents  could  save  all  paper,  then  forward  it  to  this  jMiint 
and  one  adjustment  made  on  the  consolidated  report.     Re-      in  local  shipments  by  sacks.   It  could  then  Ikj  |)ut  in  this  press 


port  of  the  oils  and  greases  issued 
to  l>e  made  by  classes  of  sersdce  to 
the  oil  company  at  the  end  of 
each  period.  The  oils  and 
greases  used  for  breaking  in 
locomotives,  and  for  the  inilial 
] racking  of  bo.ve>.  to  be  incluck'd 
in  i.'^sue-;. 

A  tentative  schedule  of  bases  for 
-.uTid  hand  jtri(e<  was  subnn'tted 
to  tile  convention  and  will  also  be 
.-ubmitted  to  tlie  Asscxiation  of 
.\ineri(  an  Rail  w  a  \  .\ccounting 
( )ni'.  ers. 

The  report  is  s'lmu^I  by  H.  V. 
Stevens,  H,  H.  I.auuhton.  1).  R. 
Klmore,  C.  A.  MiHer,  W  .  K.  Brady 
and  W.  L.  Hunker. 

Di.'^t  iission.  —  Several  niemlxr.* 
(h'd  n!it  agree  with  tlie  percentages 
g  ven  \)\  the  comnvttee.  The  re- 
port was  referred  back  to  the 
c(  nnnittee  with  instructions  t-i 
>ubstitute  for  the  list  .given,  a 
price  for  .'^econd-hand  '  material 
of  100  per  cent  of  the  new 
ccst,  less  the  cost  of  repairs,  ex- 
cept on  certain  specified  items. 
I  he  report  was  changed  to  conform 
^ructions. 


J.   G.   Stuart.    President, 
Railway  Storekeepers'  Association 

with     these    in- 


MAKKING  OF  COUPLERS  AND  PARTS 

I  he  comnvttee  on  tiie  Marking  of  C'ou])lers  and  Parts  j)re- 
sented  a  ])rogress  rejHjrt.  The  committee  has  been  in  com- 
munication with  the  manufacturers,  and  many  items  inc  luded 
in  the  I'^l.^  report  have  iieen  eliminated  due  to  obsolescence. 
The  members  fe<  1  that  all  maimfacturers  should  use  the 
numl)ers  recommended  !)>•  the  committee. 

SCRAP  AND  SCRAP  CLASSIFICATION 

A  numl)er  of  in(|uiries  were  made  as  to  tlie  disposition  of 
scrap  glass.  I  lie  result  of  the  committees  iiivestigatic:i 
develo|)ed  that  there  is  a  market  for  scraj)  glass  and  it  can 
be  disposed  of  in  accordance  with  Item  85.\ — R.  S.  A.  stand- 
ard scrap  classification,  'litis  glass  must  be  clean  in  every 
res|)ect;  if  any  colored  or  dirty  glass  is  mi.xed  with  the  clear 
glas>,  the  purchaser  will  not  accept  it. 

If  a  carload  lot  can  be  accumulated  from  time  to  time  it 
can  be  disjw.'^ed  of  at  any  glass  works.  .\11  of  this  glass  is 
sold  f.  o.  b.  works  and  will  net  from  S2.50  to  ^.>.50  per  ton. 


and  i)aled  from  time  to  time.  This 
j)ress  could  l>e  stationed  in  one  cor- 
ner of  the  freight  house.  It  is 
absolutely  fire  prcjof,  made  of 
metal  and  compresses  bale>  weigh- 
ing from  two  to  three  hundred 
jKiunds.  After  bales  are  pressed 
they  are  easily  disfxjsed  of. 

Where  railroad^  are  ojXTating 
supply  cars  it  would  not  be  nec«> 
.><ary  to  install  a  pre^s  at  tile  larger 
stations,  as  outl  ned  aI»ove,  Irtit 
agents  could  accumulate  pajKT  and 
Ijold  It  until  the  supply  car>  arrive. 
One  of  the-e  pres>es  c  cjuld  \n.'  in- 
stalled in  tile  su|)ply  car  which 
could  compress  the  paper  and  as 
fa'-t  a>  I  ;des  are  accumulated  they 
could  i)e  di>pose(i  of  to  the  market 
direct. 

The  report  i>  >iszned  \)\  \\ . 
DavidH.n.  F.  I).  Reed,  W.  A. 
Linn.  LeRov  CcjcjUv  .  (".  ('.  Dibble, 
A.  R.  Daleand  R.'  L.  Morris. 

.Discussion. — The  meml)ers  were 
urged  to  adopt  and  use  the  asso- 
ciation's .'icraj)  classification.  Some 
roads    are    selling     scrap    electric 

lamj)s,  but  the  economy  is  doubtful  owing  to  the  difficulty 

of  colkxtion. 

FILING  OF  CORRESPONDENCE 

BY  W.  C.    HUNT 

An  ideal  filing  system  where  every  letter  and  every  record 
can  always  be  found  is  often  advertised,  but  it  has  not  l>een 
our  good  fortune  to  come  in  contact  with  such  a  system  and 
for  an  office  where  there  is  a  large  volume  of  work,  we  do 
not  believe  such  a  system  has  l>een  invented  There  arc, 
of  course,  various  plans  in  use  and  they  all  have  CcxkI  jMjints, 
c()nsec|uentl\"  this  is  a  suijject  which  can  lie  cli-'  us>ei!  from 
various  angles.  ':•, :  '     '" 

The  jnore  simple  we  make  the  filing  methcxi,  the 
more  easily  it  is  under^-tood.  but  to  make  even  the  simple 
plan  work  we  must  sujiplement  it  with  competent  clerks  in 
the  filing  room  and  with  the  proper  facilities.  A  filing  sys- 
tem for  a  store  dejKirtment  must  have  a  wide  sco]^,  as  not 
only  correspondence  regarding  material  and  accounting  must 
be  handled,  but  a  great  many  other  subjects  come  within  the 
boundaries  of  this  department. 
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Most  of  our  correspondence  troubles,  it  seems  to  me,  are 
due  to  lack  of  super\-ision  and  a  realization  by  the  people 
who  handle  it  of  its  importance.  We  know  how  annoying  it 
is  to  call  for  a  file  of  correspondence  or  a  record  and  after 
search  has  been  made  to  be  told  "It  cannot  be  found";  or  on 
the  other  hand,  to  have  another  department  call  for  a  reply  to 
one  of  its  letters  and  have  to  tell  them  "Cannot  locate — Please 
send  copy.''  This  means  waste  of  valuable  time,  and  in  most 
cases  I  lielieve  it  will  be  found  that  the  system  is  not  so 
much  at  fault  as  is  a  lack  of  proper  suijervision. 

Because  we  experi- 
ence these  difficulties 
does  not  necessarily 
mean  that  we  ouu'ht  to 
try  a  new  plan  or  make 
a  very  radical  change 
in  our  old  one.  To  do 
this  simply  adds  con- 
fusion and  a  further 
difficultv  in  locatinc; 
papers  after  a  little 
time  has  elapsed.  Vou 
cannot  always  keep  the 
same  man  in  the  filins: 
nnmi  and  chanires  are 
always  occurrins;  in  the 
personnel  of  a  large 
office.  It  is  my  belief, 
therefore,  that  any 
j)lan  which  has  been 
given  some  thought  in 
its  original  construc- 
tion, with  relation  to  the  requirements  of  the  dejjartment,  will 
])rove  satisfactory-,  if  it  is  given  necessary  supervision.  We 
ought  to  analyze  these  troubles  to  see  why  they  occur,  teach 
the  stenograi)hers  and  others  who  handle  correspondence  the 
imjjortance  of  ])lacing  proper  tiling  references  thereon,  and 
to  iiandle  them  promptly. 

I  would  like  to  outline  the  method  we  have  been  using  in 
the  store  department  of  the  Atchison,  Topeka  &  Santa  Fe 
for  a  number  of  years.  We  have  had  our  troubles  but  we 
did  not  discard  the  whole  plan  on  account  of  the  minor  diffi- 
culties. We  analyzed  and  corrected  them  as  they  came  up. 
until  we  feel  that  the  system  now  covers  our  requirements 
and  we  e.xperience  little  trouble. 

The  method  we  are  using  is  one  which  covers  the  entire 
store  department  of  the  railway,  from  the  smallest  division 
store  to  the  largest  general  store,  and  the  details  pertain 
to  our  general  store  at  Topeka,  where  we  are  receiving  and 
sending  on  an  average  of  700  letters  and  telegrams  per  day, 
225  inv()ice>.  4<K)  requisitions  from  the  store  and  oj)erating 
departments,  to  say  nothing  of  all  tlie  mechanical  depart- 
ments" re(juisitions.  various  reports,  etc. 

Foremost,  in  any  system,  is  the  matter  of  supervision  and 
we  have  j)rovi(led  this  by  having  what  we  call  a  head  filing 
clerk,  who  has  three  assistants,  a  mailing  clerk,  and  under 
him  also  comes  the  office  boy  who  distributes  the  correspond- 
ence to  the  different  desks,  etc.,  after  it  has  [)assed  over  the 
chief  clerks  desk.  .\11  incoming  mail  goes  to  this  filing 
room,  where  it  is  opened,  stamped  and  all  correspondence 
pertaining  thereto  attached.  All  outgoing  mail  j)as.ses  to  this 
room  for  placing  in  envelopes  and  addre.ssing,  thus  con.ser\'- 
ing  the  use  of  envelo{)es. 

This  metliod  insures  always  having  someone  in  the  filing 
room  who  is  familiar  with  the  records  and  the  method  em- 
ployed, rhe  exi>en.se  of  maintaining  this  may  seem  large 
i>ut  it  is  small  compared  with  the  time  lost  under  the  old 
method  of  letting  high  priced  clerks  s[)end  a  great  deal  of 
their  time  looking  for  records. 

Under  our  actual  filing  method,  all  subjects  are  arranged 
alj)habetically  and  each  sul)ject  is  given  a  number.  These 
subjects  are  sent,  in  jirinted  l)cx)k  form,  to  all  stores  and  we 


have  endeavored  to  cover  each  class  of  material,  report  und 
statement  under  its  respective  subject.  We  have  found  t^iat 
we  can  cover  f)ractically  all  subjects  in  less  than  600  mm- 
bers  and  under  any  subject  where  the  amount  of  corresix)iid- 
ence  is  voluminous  we  make  a  further  separation,  arrang  ng 
such  separation  alphabetically. 

As  an  example  of  how  this  plan  is  arranged  under  -lu 
alphabetical  and  numerical  arrangement,  file  No.  1  is  Ab 
rasives,  No.  2  Acids,  No.  3  Air  Brake,  No.  14  Locomotive 
Parts,  No.  21  Mechanical  Lumber,  No.  22  Bridge  and  Build- 
ing Lumber,  and  so  on,  until  we  reach  No.  584,  Zinc.  These 
subjects  are  also  cross  indexed,  as  under  the  alphabetical  ar- 
rangement, the  same  class  of  material  may  properly  appear 
under  two  different  letters.  To  make  this  clear,  we  will  take 
file  No.  1,  Abrasives;  the  subject  covers  a  number  of  article^ 
and  under  it  ground  emery  will  appear  under  the  letter  "K, 
file  No.  1 ;  Pumice  Stone  under  the  letter  "P,"  file  No.  1,  and 
so  on,  until  each  cla.ss  of  material  is  covered.  In  addition  to 
the  printed  book  of  these  references  which  is  sent  to  each 
store,  a  copy  is  furnished  each  stenographer,  thus  insurinL' 
all  correspondence  being  carried  under  its  original  number 
and  sul)ject  to  its  completion. 

It  would  seem  under  the  method  outlined  that  some  of 
the  files  would  become  exceedingly  large,  but  as  I  have  l)e- 
fore  stated,  we  get  around  this  difficulty  by  arranging  the  file 
alphabetically  under  its  respective  numl>er  where  the  amount 
of  correspondence  warrants. 

We  have  further  divided  this  system  into  two  parts,  one 
which  we  call  the  ''Open  File"  and  the  other  the  "Closed 
File."  Under  the  first  heading,  we  keep  under  the  jurisdic- 
tion of  the  filing  clerk  all  correspondence  that  is  awaiting  a 
reply  or  is  not  comjilete.  In  this  way  a  systematic  check 
can  be  kept  on  correspondence  which  is  not  closed  and  also 
a  regular  follow-up  plan  maintained. 

Under  the  second  heading  we  keep  all  correspondence 
which  is  closed  and  is  of  no  further  use,  except  as  refer- 
ence. This  closed  cor- 
respondence is  also 
kept  under  its  pro])er 
date  order.  We  follow 
this  plan  further  when 
incoming  mail  has 
been  opened,  stamjx'd 
and  files  pertaining 
thereto  attached;  it  is 
])assed  over  the  desk 
of  the  chief  clerk  for 
check  and  distrilmtion. 
This  enables  the  chief 
clerk  to  keep  posted  on 
everything  that  is  going 
on,  as  the  files  are 
complete  when  they 
pass  over  his  de.sk.  M 
the  same  time  the 
filing  clerks  can  be 
held  .'itrictly  account- 
able for  all  the  records. 

Under  this  plan,  of  course,  no  clerk  is  allowed  to  keep  any 
files  or  closed  records  on  his  desk.  They  niu.st  all  be  sent 
to  the  file  room  to  be  placed  either  in  the  "Open"  or 
"Closed"    file. 

To  work  this  method  it  is  necessary  to  have  the  proper 
facilities  and  these  we  have  provided  at  our  general  stores 
by  having  a  separate  filing  room.  These  nKjms  are  arranged 
with  shelving,  cases,  etc.,  to  take  care  of  our  needs.  Neat- 
ness is  one  of  the  essential  points  in  any  filing  room  and 
to  instill  this  into  the  minds  of  the  people  who  handle  this 
work,  we  paint  all  shelving  cases,  etc.,  with  white  enamel 
and  provide  them  with  the  other  necessar\'  facilities,  such  as 
proper  filing  bo.xes  to  take  care  of  the  letters,  requisitions, 
invoices,  reports,  etc. 
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!n  this  room  we  keep  all  duplicating  machines  for  getting 
ou  circular  letters,  bulletins,  etc.;  also  have  a  binding  ma- 
ch  lie  for  binding  reports,  requisitions,  invoices  and  other 
re<  )rds.  One  thing  which  we  attempt  to  do  is  to  allow  noth- 
in'4  to  be  tied  into  bundles.  W^e  bind  everjthing  we  possibly 
ca.i  and  properly  .stencil  it.  At  the  end  of  each  year's  busi- 
ness we  bind  all  requisitions,  invoices,  etc.  You  cannot  lose 
a  requisition  or  an  invoice  in  this  manner  and  it  can  never 
not  out  of  its  proper  place. 

STANDARDIZATION  OF  TINWARE 

W.  F.  Jones,  New  York  Central,  chairman  of  the  com- 
mittee on  Standardization  of  Tinware,  presented  a  final 
report  stating  that  the  standards  of  the  association  and  those 
of  the  Master  Mechanics'  Association  were  now  identical 
and  that  they  would  be  found  in  the  1915  proceedings  of 
the  latter  association.  All  roads  were  urged  to  take  im- 
mediate steps  to  adopt  these  standards,  as  considerable  sav- 
ings can  be  realized  because  of  the  ability  of  the  manu- 
facturers to  manufacture  in  large  quantities  and  carry  the 
various  items  in  stock. 

RECLAMATION 

Reclamation  has  become  one  of  the  biggest  words  in  store 
department  work  and  the  possibilities  of  enormous  savings 
are  becoming  more  apparent  every  day. 

The  storekeeper  is  the  pioneer  in  this  work,  but  on  many 
roads  the  reclamation  work  has  been  started  by  him  and 
turned  over  to  the  mechanical  de])artment  for  the  reason  that 
facilities  were  needed  and  by  the  argument  that  it  would 
require  a  duplicate  organization  to  do  this  work  under 
the    store    department. 

Before  the  storekeeper  began  this  work,  it  was  attempted 
in  the  shops,  but  was  objected  to  for  the  following  reasons: 

First — The  shops  were  organized  to  turn  out  power  and 
could  not  break  into  their  regular  work. 

Second — The  cost  of  reclaiming  with  high  priced  mechan- 
ics would  show  no  saving. 

Third — Their  supervision  was  given  to  turning  out  locomo- 
tives and  cars,  and  this  work  must  have  first  consideration. 

Fourth — Reclamation  without  organization,  and  where 
considered  secondary,  without  proper  methods  regarding  costs 
and  overhead,  is  expensive. 

These  arguments  are  admitted  as  true  and  are  the  strongest 
recommendation  for  a  separate  reclamation  plant  where  the 
work  can  be  efficiently  handled,  supervised,  inspected,  and 
costs  given  proper  consideration.  If  the  work  is  handled  by 
the  storekeeper,  he  will  see  that  the  material  that  is  needed 
is  reclaimed  so  as  to  prevent  in  every  way  possible  the  pur- 
chase of  new  material. 

Supervision. — The  handling  of  scrap  on  practically  all 
roads  is  under  the  store  department.  Scrap  is  carried  in  the 
storekeepers  accounts  and  sales  are  made  through  him.  The 
I)roper  sorting  and  reclaiming,  therefore,  simply  means  the 
expanding  of  this  work. 

When  sorting  the  scrap  to  classification  for  the  purpose 
of  ol)taining  the  highest  price,  it  is  only  necessar}-  to  have 
men  who  are  acquainted  with  material  to  pick  out  the  serv- 
iceable parts.  The  store  department  has  men  who  are  ac 
(luainted  with  material  for  all  departments  and  are  therefore 
valuable  for  this  work. 

Inasmuch  as  the  store  organization  is  provided  with  the 
necessary  records,  as  regards  the  amount  of  material  on  hand 
and  the  amount  used,  it  can  be  seen  that  there  would  be  no 
money  wasted  in  picking  out  material  that  was  already  in 
stock,  surplus  or  more  than  needed,  and  instead  of  reclaim- 
ing useless  material,  will  quickly  turn  this  into  money. 

The  store  departments  are  already  trained  in  the  proper 
accounting  and  prices,  and  are  placed  in  the  position  where 
they  cannot  reclaim  material  unless  such  work  shows  a  profit. 


The  users  of  material  would  always  rather  have  new  than 
second-hand,  but  when  this  material  is  handled  by  the  store- 
keeper he  will  see  that  second-hand  material  is  used  first 
and  in  this  manner  provide  an  outlet  for  all  that  can  be 
reclaimed  and  used. 

The  final  measurement  of  a  store  department  is  its  pur- 
chases, and  it  is  interested  in  the  use  and  any  abuse  of  ma- 
terial. If  this  work  is  handled  under  the  store  department, 
a  large  percentage  of  the  work  and  the  handling  of  reclaimed 
material  can  be  done  by  the  regular  storehouse  force  and  by 
laborers  and  handymen.  It  is  necessary  when  this  work  is 
handled  by  the  mechanical  department  to  do  a  good  deal  of 
it  with  mechanics  and,  in  fact,  the  shop  crafts  would  demand 
this  work  if  done  in  the  shops.  Railroads,  therefore,  make 
a  serious  mistake  in  not  taking  advantage  of  using  cheap 
labor  in  this  work. 

Handling  and  Sorting  Scrap. — No  railroad  should  sell 
scrap  unassorted.  Someone  must  sort  and  classify  it  Ijefore 
it  is  used  and  large  quantities  of  serviceable  material  can  be 
reclaimed  from  almost  any  car  of  scrap  that  will  pay  for 
the  sorting. 

Many  scrap  docks  have  just  grown  and  the  costs  of  doing 
the  work  have  not  JK-en  carefully  considered  or  kept.  Where 
from  two  to  six  thousand  tons  of  scrap  is  handled  per  month, 
as  is  the  case  on  the  average  road,  the  saving  of  ten  cents 
per  ton  is  no  small  item.  Ever\-  road  should  keep  these  costs 
accurately  so  that  they  can  l)e  compared  with  other  roads 
which  have  facilities,  cranes,  etc.,  and  be  able  to  show  the 
savings  which  can  be  made  by  having  the  projjer  tools  and 
facilities  for  doing  the  work. 

The  following  statement  showing  costs  of  handling  scrap 
will  be  of  interest.  It  will  be  noticed  that  the  roads  that 
have  gantry  or  overhead  cranes  are  able  to  handle  scrap 
cheaper  than  those  equij)j)ed  with  locomotive  cranes.  The 
committee  felt  that  these  figures  would  Ije  of  interest  to  those 
roads  which  desire  better  facilities,  cranes,  etc.,  and  which 
desire  figures  that  will  show  what  can  be  done. 


Statement    Showikg    Cost   of    IlANDLtNc    Scrap 

Cost  per  ton.  Cost  per  ton,        Average  tons 
Road  old  method     new  method     handled  monthly        Cranes  with   Magnet 

A     $0.40  $0.20  2,880  1  Gantry 

A 42  .37  7,000  1    Locomotive  Crane 

B     50  .16^  6,000  2  Gantrv 

C     57  .44  6,000  2  Locomotive  Crams 

1) 52  .38  3,000  1    Locomotive  Crane 

E     50  .40  4,000  1    Locomotive  Crane 

F      80  .60  2,500  2   Locomotive  Cranes 

('.     L2S  .42  2,550  1    Locomotive  Crane 

ir     .58^5  2,000  2  Locomotive   Cranes 

I     .61  6.000  3   Locomotive  Cranes 

.1    .247-^  9.500  2  Locomotive  Cranes 

Road  ".\"  has  two  (ilants  and  one  equipped  with  (iantry  crane  reduced 
the  cost   20  cents   per   ton. 

Reclamation  Plant. — In  order  efficiently  to  handle  scrap, 
to  know  exactly  what  is  l)eing  spent  and  to  have  the  neces- 
sary supervision  and  force,  it  is  desirable  to  have  one  recla- 
mation plant  on  the  average  road,  if  the  geographical  location 
will  pennit.  Local  reclamation  many  times  is  carried  too  far, 
as  no  cost  account  is  kept  of  the  work  and  it  is  not  properly 
supervised  or  inspected. 

Centralized  plants  only  will  justify  machinery  and  organ- 
ization and  keep  a  force  constantly  employed.  Where 
material  can  1>e  reclaimed  at  point  of  origin  in  the  shops, 
cheaper  than  at  the  reclamation  ])lant.  it  should  l)e  done,  but 
there  is  great  danger  of  duplicating  work  at  {x>int  of  origin 
as  the  work  is  not  under  proper  super\'ision,  and  there  is  a 
tendency  to  work  high  price  men.  This  work  is  also  of  sec- 
ondan'  importance  to  the  shops  and  does  not  receive  the 
proper  attention  as  regards  costs,  etc. 

In  laying  out  the  reclamation  plant,  it  should  be  designed 
so  that  the  work  will  be  progressive — in  other  words,  so  that 
the  scrap  will  move  one  way  and  the  good  material  go  at  once 
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to  racks  conveniently  located  and  the  material  for  reclamation 
move  toward  the  projwr  machine  without  rehandlinij. 

Many  reclamation  plants  have  just  yrown  and  are  sul)iect 
to  critici-m  on  aciount  oi  the  t-xtra  rehandlinu'.  Future 
needs  should  he  considircd  so  that  as  the  ditl'erent  machines 
are  addcxl  the  whole  |)lant  will  work  as  a  unit. 

The  committee  j)rc'sent»  the  following  list  of  t(X)ls  which 
are  needed  on  practicallx  t-very  railroad  handlinu  even  a 
small  amount  of  .>«raj).  These  tools  are  in  use  at  all  points 
whieh  have  l)een  doing  this  work  and  will  save  the  greatest 
amount  of  money  for  the  investment: 

Co«t 

1— AJligator  'hears  for  prneral  run  of  'cr.-iji — tnotortlriven $1,500 

2 — \'isc.   forcf,  c-mcry   wheels,  ^mall  tools,  for  repairing  jacks,  <l^ill^, 

shovt  Is.  etc 1 00 

3 — Itr.nvs   ni;ii{iiftic   «ef>arHt<  r — mr-tiT-driven    300 

4 — Sni:ill   -hears   for  rtniii'U  and  h<)lt«— niotor-driven    450 

5 — Small   hammer,   shoji   made — air 1 00 

6  —  l!i)it    cutter     iniitnr-driven 780 

7  Nut    f.iM'cr     niiii'ir-driven    600 

8 — Spike  straiglilfiu-r.  sliofi  made-  -.lir 100 

9 — (  oil    sprinf;   nclaimini:   plant    350 

10  Kc-balil)ittinp    tdtirnal   bfaritijj    250 

1 1  nrakcheam    repairiiiK    plant    400 

12— (ieneral    utility   hammer — I'lotor-driv*  n    600 

13-  .Acetylene  cutt<  r  and   weMer 

14 — Washer    macjiine  —motor-driven     2.000 

1 5  "  Iron    reclaiming  uAU — -mutur-driven    9,400 

The  committee  has  investigated  these  prices  and  knows 
that  the  amount  ."^hown  will  provide  a  suitable  tool  for  the 
work. 

Several  hundred  dollars  per  month  tan  l>e  saved  l>y  pick- 
ing out  goixi  hearings  and  relining  them.  Many  journal 
Ix-arings  can  be  reclaimed  hy  the  use  of  a  (heap  patented 
boring  machine,  which  can  be  purchasetl  for  less  than  $200 
and  many  road>  are  making  good  savings  along  tlu>e  lines. 
While  it  i.''  l)ctter  to  have  a  l^roaching  machine  with  which 
to  U)re  these  out,  large  numbers  can  I)e  relined  with  cheap 
facilities. 

If  brakebcani  work  is  done  at  the  jdant,  it  is  not  neces- 
sary to  transport  Uams  to  and  from  the  shops,  or  have  anv 
extra  handling  of  the  -crap.  .\  gtKul  furnace  for  heating 
and  a  plate  for  straightening  is  about  all  that  is  re<|uired. 
The  work  is  such  that  g<MMl  hand\  men  can  do  a  fir>t-ilass 
job.  No  rentting  is  netes>ary  as  parts  for  each  beam 
interchange. 

Acetylene  cutters  and  welders  can  be  u>ed  for  many  |»ur- 
poses  and,  while  a  general  plant  is  the  l>est,  cheap  portable 
plants  can  make  liig  savings  in  cutting  up  large  trusses,  etc., 
ami  ill  welding  ami  building  uj)  many  articles.  Close  at- 
tention must  I)e  given  this  work,  as  it  is  expensive  and  many 
roads  are  curtailing  its  use. 

A  go(Ml  wa>her  machine  will  save  its  cost  in  a  few  months. 
Cutting  miscellaneous  scrap  and  tlues  is  severe  work  and  a 
g(HKl  strong  machine  should  be  secured,  which  can  also  make 
other  specialties. 

Iron  reclaiming  roll>  are  particularly  desirable  at  this  time 
on  at  ( ounl  of  the  high  |)rice  of  iron  and  poor  delivery.  .\n}- 
road  that  has  sufficient  accumulation  of  scrap  that  will  re- 
roll  should  not  l)e  without  one.  .\ny  shortage  of  iron  that  a 
reroll  will  handle  can  be  (|uickly  jdaced  in  stcnk.  It  is  par- 
ticularlv  de-irable  to  have  the>e  rolls  near  the  reclamation 
plant  to  save  all  extra  handlings  of  both  the  scrap  and  the 
output. 

I  he  fir-t  twelve  tools  can  be  placed  in  the  most  tem])orarv 
kind  of  building.  Ituilt  from  scraj)  lumber  and  sheet  and 
practically  every  t(K)l  will  save  its  cast  in  from  .>0  to  60  days. 

Iirakel)eam  repair  sho|ts  and  reclaiming  rolls  recjuire 
supervision  to  handle  liiem.  but  there  is  no  reason  when  the 
first  nine  tools  are  installed  along  with  such  work  as  repair- 
ing track  jacks,  drills,  rehanlling  shovels,  remounting  hose, 
rel>abbitting  bearings,  why  an  organization  will  not  be  ."suffi- 
ciently large  to  have  projier  supervision  and  inspection  to 
efficiently  handle  brakel>eam  work  and  rerolling. 

The  following  lists  are  given  as  a  guide  to  show  what  is 
I)eing  done  on  different  nxids,  and  what  can  1)6  done  with 
onlv  a  small  investment,  as  outlined  in  the  list  of  tools: 
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.\vpra>:r  am.  mt 
per  m<  >th 


Savings   made   by — 

I  —  Rfclamatii  n  and  .sorting  out   car  m.iicrinl 

.:■  -Kccl.Mii.'tii  n  .ii'd  sort'i  K  out  m<clian  cnl  <le|»nment flO.OOc  oi] 

.'      kulamriti'in  nrti  sorting  out  road»\ay   material -IS*  0<' 

J  -  l\'e(.-l.-.Ti!:ition    of    bolts    , SOI  0'^ 

5      Rfcl.-. -nation  of  intts 40f  iii; 

t)  —  Keclam.-ition   of  vhovels    .......'. 5(  (mi 

7-    Urdairalion    of  springs 2.700  Qi 

S      Uiclamation  of  track  spikes Included  in   Road  Matei  a'l 

v      Kt  cjamation  of  Ivir  iron .i 1,700  lo 

10  Kt  clam.-ition    of   paper    -,.,...»....... 

11  Kcclamntion    of   brakebcams    ...;■.  ........  .' 4.00(i.  lO 

1 J      Ktclamiiiin  of  hose   

1.^      Kcclaniatiim  of  washers   \O0.tO 

J  jO. 200.  in 

KoAD      V 

1  —  K'e'lamatioii  anrl  sorting  out  car  materia! V.$  6  0|.vii> 

2 — Keclamation   anil   sorting  out  meilianicnl   department   material.  J..^2S.f.6 

3      K'eclamatii  n  and  sorting  out  r.'adw.iy  material l..=;,-7.<»0 

4—  Keclamati'in    of   bolts    1.63.V4.' 

5 —  Keclamation  of  nuts   1.221  .!>') 

6- -Keclamation    of  springs    .177.4'; 

7-  Keclariatiiin  of  bar  iron    124.1-4 

8-  Kiclamatic  n   of   brakebeanis    3, 253. no 

9     Reclamation    of   washers    \7.tiA 

10 — Reclamation  of  wrot  iron    3.717i.iJ 

11  —  Keclamation    of   hose    fitting? 3,130.0: 

12  Reclamation   of   waste    252.7^ 


$24.758.0.^ 


The  committee  has  the  necessary  data  regarding  costs  of 
tools  and  savings  whicii  can  i)e  made,  in  case  any  storekeeper 
or  railroad  is  figuring  on  general  reclamation  work  where  a 
large  or  complete  plant  is  desired. 

These  would  i)e  divided  into  three  groups,  as  follows: 

I'or  1  arj-  Large  alligator  shears,  magnet  crane,  casting 
drop,  skips  or  buckets  for  handling  scrap. 

for  Bolt  .V/f(;/>,v-  Shears,  bolt  headers,  bolt  threaders,  ham 
mers,  nut  tappers,  washer  punch. 

For  Blacksmith  Shop — Large  |)()wer  hammer,  small  j)ower 
hammer,  forges,  bulldozers,  spring  tester,  puncii.  emery 
wheels,  power  saw,  rolling  mill,  furnaces,  fans  or  blowers. 

(>rnrril — Magnetic  .separators,  cinder  washers,  rc-i)abl)it- 
ting  bearings,  tin  shoj^,  liose  room  for  mounting  steam  and 
air  hose.  stripj)ing  machinery,  sewing  machine  for  rej)airing 
sacks  where  used. 

The  inspection  of  material  is  a  very  important  item  and 
unless  this  inspection  is  carefully  macle,  the  statement  from 
other  departments  that  the  work  is  inferior  will  have  its 
effect.  It  is,  therefore,  especially  desirable  and  necessar)' 
that  all  items  reclaimed  be  insi)erted  in  the  most  thorough 
manner. 

Many  tinicN  complaints  are  made  that  reclaimed  material 
is  not  satisfactory,  and  often  the  blame  is  jdaeed  where  it 
does  not  belong,  as  the  reclaimed  articles  may  be  picked  out 
of  some  car  or  repaired  at  Irxal  points.  It  would  appear  de- 
>irable  to  have  knuckles,  coupler  parts  and  similar  articles 
dipped  in  some  cheap  asphaltum  mixture  so  that  if  correct, 
the.se  difficulties  could  l>e  remedied;  even  though  material  is 
first  class,  it  will  be  mach'  use  of  much  tjuicker  if  it  looks 
like  new. 

Managements  of  railroads  have  been  fcxDled  .so  many  times 
by  figurevs  that  do  not  rejjresent  facts  that  it  is  necessary  that 
the  j)roper  accounting  be  instituted  that  will  bear  the  most 
rigid  scrutiny,  and  if  necessary  call  on  the  auditors  to  check 
the  work  .so  that  they  may  know  and  you  may  be  assured 
that  your  management  respects  the  figures  whicli  are  fur- 
nished as  being  accurate  in  every  detail  and  that  they  cover 
overhead  and  all  other  charges  and  are  real  >aving^. 

Cost  of  reclaiming,  which  includes  all  costs,  is  the  govern- 
ing fac  tor  and  must  inc  lude  all  costs  of  handling  actual  costs 
of  reclamation,  interest  on  investments,  and  the  item  must 
l)e  satisfactcjry  after  being  turned  out. 

It  has  lx.'en  found  to  l)e  a  gcx)d  thing  to  arrange  visits  of 
master  mechanics,  shop  foremen  and  heads  of  departments 
to  reclamation  plants  so  that  all  may  observe  the  loss  of 
having  material  find  its  way  to  the  scrap,  also  be  of  ser\'ice 
in  suggesting  new  ideas. 

Reports  showing  the  labor,  overhead,  total  cost  and  com- 
parison as  authorized  in  last  year's  report  should  be  made 
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^acli  montli  so  that  the  management  will  be  aware  of  the 
savi.  gs  being  made. 

Tie  report  is  signed  by  D.  D.  Cain,  chairman;  R.  K. 
Grai.um,  J.  C.  Kirk,  A.  L.  Tucker,  H.  G.  Cook  and  W.  J. 
Deilil. 

COMMITTEE  ON    LUMBER 

Inspection. — So  far  as  the  committee  is  able  to  learn,  it 
is  tlie  general  practice  to  inspect  lumber  at  destination,  there 
being  but  few  exceptions  to  this  rule,  among  which  are  the 
Union  Pacific,  which  inspects  oak  at  the  point  of  loading: 
llie  Gulf,  Colorado  &  Santa  Fe,  the  Pennsylvania  Railroad 
and  the  Illinois  Central. 

The  inspection  of  lumber  when  received  should  be  made 
strictly  in  accordance  with  the  grade  ordered;  such  grade 
having  been  adopted  In  the  manufacturers"  or  dealers'  asso- 
ciation, governing  grades  m  the  territory  where  the  stock  is 
purchased;  it  being  assumed  that  the  railway  in  making  the 
purchases  selects  the  grade  to  tit  its  specifications.  In  cases 
of  sjjecial  specifications  not  confonning  to  the  grades  govern- 
ing tile  territory  in  which  the  purchases  are  made,  the  inspec- 
ticn  should  be  in  accordance  with  the  railroad  company's 
.specifications  or  special  grade. 

Disposition  of  Rejected  Lumber. — The  question  of  dis- 
|)osit.on  of  rejected  material  was  discussed  \tr\  thoroughly 
at  lust  year's  meeting  and  it  is  the  committee's  understanding 
that  a  majority  of  the  members  were  favorable  to  declining 
all  compromises  with  shipjiers,  so  far  as  accepting  rejected 
material  at  a  di.scount.  It  is  found  that  on  such  roads  as 
have  adopted  this  plan,  a  marked  improvement  is  manifest  in 
tile  quality  and  grade  of  shipments  received;  there  being  a 
marked  decrease  in  the  numl)er  of  rejects,  as  compared  with 
tlie  past. 

Stacking  Lumber. — There  is  a  great  variation  in  practice 
as  Ijetween  the  different  railroads;  and  a  most  decided  dif- 
ference in  methods  as  between  the  railroad  and  commercial 
iuml)er  yards,  es{)ecially  with  respect  to  set  rules  as  regards 
uniformity  in  foundations,  stripping,  height  of  piles,  and 
their  general  apjK'arance  and  grouping  of  dimensions  in 
j)ruper  order.  Tiiere  are  few  railroads  having  ideal  lum- 
l>er  yards,  as  in  most  cases  the  luml)er  storage  must  he  ar- 
ranged to  fit  local  conditions,  such  as  ground  space  avail- 
ai)le,  track  layout,  convenience  of  delivery  to  shops,  switching 
facilities,  etc.  Tlie  most  important  factors  necessary  to  the 
ideal  lumljer  yard  are  ground  space  and  tracks.  It  would 
not  Ije  practicable  for  all  roads  to  adopt  the  same  practice, 
tiierefore,  the  committee  recommends  for  consideration  the 
practice  as  now  in  effect  on  the  Guif,  Coloiado  &  Santa  Fe, 
(juoted  frcMii  a  report  from  that  road  follows: 

"All  stacks  should  ije  from  two  to  three  feet  aljove  ground, 

to  allow  free  circulation  of  air,  and  should  i^e  pitched,  the 

front  end  higher  than  the  rear  end,  on  a  pitch  of  one  inch 

pi.T  lineal  foot;  thus  in  piles  of  16  ft.  lumber,  the  front  end 

\\ould  ije  16  in.  higher  than  the  rear  end.     Each  piece  should 

I  '  exactly  over  the  piece  underneath  it,  and  from   1   in.  to 

1  '  J   in.  apart  from  pieces  on  each  side,  for  say  4-in.  lum- 

I'cr,  and  increasing  this  space  up  to  3  or  4  in.   in  lunii>er 

Uj)  to  12  in.     Crown  pieces  .should  Ijc  the  same  as  the  bal- 

;i'ice  of  the  stack  in  lumljer  and  timl)er,  1  to  4  in.  thick.     In 

t  mljer  6  in.  thick  and  over,  this  plan  would  run  the  stack 

1  -o  high,  and  1  to  2  in.  strips  of  wa.ste  lunil)er  can  l)e  used. 

'  hese  cross  jiieces  should  l)e  put  on  every  layer  and  aix)ut 

ft.  apart  and  the  front  piece  sliould  project  Y^  to  '4  in. 

<  ver  the  ends  to  jirotect  tiie  stack  from  sun  and  rain.     Cut 

•rips  of  wa.ste  lumi^er  2  in.  I)y  2  in.  and  then  saw  these  2 

i'l.  square  across  from  comer  to  comer  and  eacli  piece  will 

'luike  two  pieces  that  will  i)e  satisfactory,  or  saw  pieces  1  in. 

y  2  in.  by  2  in.  by  2  in.     When  the  stack  is  complete,  take 

'He  piece  the  same  as  the  Ijalance  of  the  stack  and  lay  it 

u'.t  on  the  space  i>etween  each  tier.     Some  saw  mills  put  an 

lir  space  12  in.  wide  in  the  center  of  the  stack,  which  they 

'  all  a   flue;    others   do  not  do  this.       Probably   this   is   a 


matter    that    should    be    regulated    by    climatic    conditions. 

"Be  sure  that  the  center  t)earings  of  each  stack  are  not 
lower  than  the  end  bearing.  The  lines  should  be  straight 
to  avoid  sagging  and  the  consequent  accumulation  and 
retention    of    dampness. 

"Be  sure  that  the  cross  pieces  are  exactly  over  each  other, 
or  crooked  lumljer  will  result.  Do  not  use  decayed  or  rotten 
lumljer  for  cross  pieces  or  foundations,  as  doing  .so  will  con- 
taminate the  good  lumJKT.'' 

Economical  Ordering  of  Lumber. — It  is  recommended  that 
storckee])ers  take  up  with  the  heads  of  the  various  depart- 
ments having  the  making  of  requisitions  the  matter  of  .speci- 
fying the  exact  widths  or  lengths  in  which  lumljer  is  to  be 
applied.  If  this  practice  were  followed  out,  it  would  result 
in  a  very  material  saving,  as  a  great  amount  of  luml^r  could 
1)6  ordered  in  random  widths  and  lengths,  wiiich  can,  as  a 
rule,  Ije  purchased  at  a  lower  figure. 

Saving  by  Ke-Sorting  and  Substituting. — A  representative 
of  one  of  the  large  systems  reports  that  the  road  which  he 
represents  has  effected  a  considerable  saving  ijy  re-sorting 
from  lower  grade  lumber.  One  item  amounted  to  $4,200 
during  the  past  year,  in  sorting  V.  G.  and  clear  stock  from 
common  grades. 

Saving  Effected  by  Using  Lower  Grades. — On  two  of  the 
systems  represented  on  the  committee,  a  consideraijle  saving 
has  resulted  in  the  adoption  of  a  lower  grade  of  poplar.  This 
grade  has  i)een  found  to  Ije  equally  as  good  for  the  service 
as  the  higher  grade  stock.  It  was  formerly  the  practice  to  use 
first  and  second  clear  yellow  poplar.  These  systems  are  now 
using  sap  clears,  which  can  l>e  purchased  at  an  average  of 
$10  per  thousand  less  than  the  grade  formerly  in  use. 

Re-Sawing. — A  very  large  saving  has  Ijeen  effected  by  re- 
sawing,  the  principal  stock  used  in  re-sawing  l>eing  secorid- 
hand  bridge  lumi)er.  The  Burlington  kept  account  of  the 
operation  of  its  machine  and  the  saving  effected  has  approxi- 
mated $6,000  per  year  for  the  past  three  years.  There  is 
not  only  a  saving  in  the  sawing  of  the  second-hand  material, 
i)ut  also  in  the  re-sawing  of  new  luml)er  into  odd  dimensions, 
which  are  not  ordinarily  carried  in  stock.  The  re-sawing 
done  i>y  the  Burlington  has  Ijeen  principally  in  connection 
with  luml)er  used  in  construction  of  Imildings,  stock  yard 
trestles,  etc. 

Several  points  should  l)e  taken  into  consideration  before 
lo(  ating  a  re-sawing  plant.  Perhaps  the  most  important  is. 
the  amount  of  availaljle  material  that  may  In?  obtained  froni 
old  l)ridges,  Ijuildings,  etc.  Such  a  mill  should  also  be  lo- 
cated as  near  as  possiljle  to  the  Ijridge  and  Ijuilding  material! 
yard  in  order  that  the  working  force  may  l)e  worked  in  con- 
junction witii  tlie  force  that  liandles  the  material.  Storage- 
tracks  should  i>e  located  convenient  to  the  plant  for  unloading; 
the  material  and  piling  it  prior  to  shipment.  The  sawmill 
best  adapted  to  tiiis  pur|)ose  is  known  as  tlie  "jKiny"  typ*." 
and  can  l)e  purcliased  from  a  numl)er  of  manufacturers  for 
ai>out  $250.  The  saws  should  be  40  to  44  in.  in  diameter 
and  have  what  is  known  as  the  inserted  tooth.  A  30  h.p. 
engine  or  motor  will  furnish  the  necessary'  power  for  such  a 
mill  providing  the  larger  machines  are  not  operated  at  the 
same  time.  Tiie  sawdust  is  used  in  ice  houses  and  sent  out 
to  passenger  stations  for  sweeping  floors.  The  cost  of  hand  - 
ling  and  re-sawing  timljers  varies  from  $3  to  $5  per  thousand 
and  much  of  it  may  i^e  worth  from  three  to  five  times  that 
amount. 

Manufacture  of  Tie  Plugs. — Of  the  roads  represented  on 
the  commitltH?,  the  Burlington  is  the  only  one  manufacturing 
tie  plugs.  It  manufactures  these  at  all  of  its  principal  plants. 
The  machinery  originally  in  use  consisted  of  tal)le  gang; 
saws.  Material  is  made  into  slabs  of  the  required  thickness, 
double  the  length  of  the  plug.  These  slabs  are  gained  in  the- 
exact  center  at  right  angles  to  the  length,  then  put  througl> 
the  saw  and  ripped  in  from  four  to  six  strips,  producing  eight 
to  twelve  plugs,  according  to  the  widths  of  the  .slabs.  The 
plugs  were  separated  by  breaking  at  the  gain,  breaking  at 
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tlKit  point  shaping  the  point  of  the  plug.  This  process  was 
found  not  sufficiently  rapid  to  produce  the  number  of  plugs 
required  for  the  season \>i  work.  It  therefore  became  neces- 
sary to  devise  different  machinery,  and  the  mechanical  de- 
partment constructed  a  machine  by  converting  a  boring  and 
mortising  machine  for  this  purpose.  This  tool  cuts  and 
points  the  plug  in  one  operation,  and  has  a  capacity  of 
approximately  200  plugs  per  minute.  The  maximum  pro- 
duction has  thus  far  not  exceeded  1,600,000  plugs  per  month, 
on  account  of  lack  of  material.  There  are  three  of  these 
machines  in  use  at  this  time.  The  cost  of  the  original  ma- 
chine, including  .converting  and  installing,  was  $226. 

The  material  used  in  the  manufacture  of  the  plugs  is  mill 
waste,  sawed  into  squares  of  the  required  dimensions  and 
in  lengths  from  .S  ft.  up.  The  shorter  waste  is  manufactured 
by  the  old  style  process — that  is,  the  gang  saw. 

Reclaiming  Material  from  Torn  Down  Cars. — The  prop- 
osition of  reclaiming  lumber  from  torn  down  cars  has  not 
been  taken  up  to  any  great  extent,  with  the  exception  of  four 
of  the  roads  represented  on  the  committee.  The  Burlington 
has  gone  into  this  matter  to  a  greater  extent  than  any  of  the 
roads  represented,  ^^'hile  it  has  no  detailed  figures  to  show 
the  exact  .saving,  by  estimating  a  thousand  feet  to  each 
car,  multiplied  by  the  number  of  cars  torn  down  during  the 
past  year,  the  most  conservative  estimate  suggests  a  saving 
of  lietween  $20,000  and  $25,000.  It  must'  be  understood 
that,  of  the  lumber  reclaimed,  ever>-  foot  displaces  an  equal 
amount  of  new  material.  Very  much  of  the  roofing  goes  back 
in  repairs  for  the  same  purpose.  It  is  also  used  for  coal 
doors,  sheathing  under  metal  roofs,  lining  repairs,  etc.  The 
lining  is  also  used  for  sheathing  under  metal  roofs. 

The  reclaimed  siding  is  used  for  original  purjioses;  also 
for  making  of  end  doors,  and  repairs  to  side  doors.  All 
lining  and  rooting  which  is  not  fit  for  purposes  previously 
mentioned  is  used  in  the  manufacture  of  coal  doors.  Floor- 
ing is  used  for  repairs  in  kind;  also  for  decking  for  hand 
and  rubble  cars,  sidewalks,  platforms  and  coal  door  battens. 
The  sills  that  are  reasonably  sound  are  used  for  sill  splices. 

The  report  is  signed  bv  James  Garrett,  chairman;  J.  F. 
Ritter,  W.  H.  Clifton.  W.'S.*Morehead.  W.  H.  Thorn,  A.  L. 
Tucker,  E.  S.  Xewton,  C.  H.  Schneider,  F.  B.  Ashley  and 
A.  H.  Young. 

DISCUSSION 

Certain  questions  pertaining  to  changes  in  specifications 
were  recommended  to  tiie  incoming  committee  on  recom- 
mended practices.  The  committee  also  suggested  the  elimi- 
nation of  the  first  three  paragraphs  of  tlie  rejxjrt  on  lumber. 
This  suggestion  was  approved. 

OTHER  BUSINESS 

Reports  were  also  presented  on  Rail,  Ties,  Buildings  and 
Structures,  Stationer}-  and  the  Handling  of  Company  Mate- 
rial, and  a  paper  by  J.  \V.  Gerber  on  Dismantling  Cars  is 
published  in  the  Car  Dejjartment  section  of  this  issue. 

The  following  officers  were  elected :  President,  W.  A. 
Summerhays,  Illinois  Central;  first  vice-president,  H.  S. 
Burr,  Erie;  second  vice-president,  E.  J.  Roth,  Chicago,  In- 
dianapolis &  Louisville;  third  vice-president,  J.  N.  Shaw, 
Delaware,  Lackawanna  &  Western;  treasurer,  J.  P.  Murphy, 
New  York  Central. 


DETENTIONS  FROM  A  NEW  ANGLI 

BY    F.  E.  SELLMAN 

When  at  the  end  of  a  month,  the  various  divisions  nn  a 
railroad  compare  their  locomotive  failures,  the  usual  pra  tice 
is  to  give  the  number  of  failures,  number  of  minutes  deten- 
tion, locomotive  mileage,  number  of  detentions  per  ten  tl  ou- 
sand  locomotive-miles  and  number  of  minutes  detention  ne: 
ten  thousand  locomotive-miles.  This  is  unquestionabiv  a 
good  comparison,  but  does  it  go  into  the  subject  dd  ph 
enough  ?  From  the  motive  power  point  of  view  it  cover-  the 
ground  fully;  furthermore,  that  is  what  we  have  been  i  «ed 
to — and  no  further  questions  have  been  asked.  Let  us  on- 
sider  if  it  covers  the  ground  fully. 

Why  do  we  go  to  the  exjjense  of  investigatmg  the  locomo- 
tive failures  and  tabulating  the  results?  Of  course,  "to  pre- 
vent recurrences,''  is  the  simple  answer.  Then  why  do  we 
try  to  prevent  locomotive  failures?  The  traveling  public 
would  complain  and  soon  a  railroad  would  have  a  reputation 
for  delayed  trains  that  would  take  years  of  endeavor  to 
correct 

The  matter  then  assumes  this  aspect:  We  must  not  delay 
passengers.  The  number  of  passengers  on  a  delayed  train 
then  becomes  a  factor;  yet  it  does  not  appear  in  the  reports 
of  comparison.  A  through  express  train,  carrying  a  larye 
number  of  passengers,  300,  for  instance,  is  detained  20  min- 
utes. This  means  that  the  passengers  have  altogether  lost 
6,000  passenger  minutes.  On  the  other  hand,  a  l(x:al  on  a 
branch  line  carrying  .^0  passengers,  loses  20  minutes  wliicli 
would  mean  600  passenger  minutes.  For  the  railroad's 
reputation  and  good  name  it  matters  a  great  deal  whtther 
there  are  .SO  dissatisfied  passengers  or  300.  Yet  on  the 
monthly  reports  of  comparison  each  would  appear  as  one 
failure  of  20  minutes  duration,  while  the  fundamental  factor 
has  been  overlooked,  i.e.,  the  number  of  passengers-minutes 
detention  is  the  indicator  of  the  service  rendered. 

For  examj)le:  Two  divisions,  A  and  B,  havmg  the  same 
mileage  and  the  same  locomotive  mileage,  have  six  deten- 
tions aggregating  95  minutes.  These  divisions  would  com- 
pare exactly  alike  from  the  motive  power  departments 
standpoint;  yet  from  the  traffic  and  op>erating  department's 
point  of  view,  division  B  excels  in  service  division  A,  in  tliat 
it  detained  less  passengers  per  10,000  locomotive-miles. 

riivision  A     nivision  B 


Number  of  failures  6 

Minutes  detention    95 

I.ocomotivc  mileage    1 06,000 

Failures  per  10.000  locomotive-miles 0.172 

Minutes  per  10.000  locomotive-miles   8.95 

Passenger  minutes  per   10,000  locom<itive-mile* 1.235 


6 

95 

106.000 

0.172 

8.95 

9:3 


PowKR  Hack  S.^avs. — The  first  power  hack  saw  machine 
was  put  on  the  market  aljout  twenty-five  years  ago.  During 
the  past  few  years  the  range  and  capacity  of  these  machines 
have  been  greatly  extended.  They  are  furnished  with  quick 
return  stroke,  relief  action  for  hack  stroke,  means  for  using 
the  full  length  of  the  blade,  angle  chucks  and  other  improve- 
ments that  have  made  this  huml)le  machine  tool  of  high 
efficiency  and  low  operating  cost.  Blades  of  great  durability 
are  furnished  at  low  cost. — A.  S.  M.  E.  Journal. 


Spkf.ds  and  Feeds. — The  important  (|ue.stions  of  speed 
and  feed  in  connection  with  machining  operations  have,  dur- 
ing recent  years,  been  carefully  studied  l)y  many  superin- 
tendents and  foremen  who  formerly  relied  entirely  on  the 
judgment  of  the  workmen,  which  was  sometimes  good  aid 
sometimes  bad.  S{)eeds  and  feeds  are  fixed  in  the  planni;ig 
(ie])artment  and  are  based  on  the  power  of  the  machine  and 
character  of  the  metal. — A.  S.  M.  E.  Journal. 

Accident  Prevention. — The  prevention  of  industr  al 
accidents  has  received  wide  attention  in  industrial  establi-h- 
ments.  In  machine  shops  accident  prevention  is  a  re  a- 
tively  simple  matter,  but  there  are  a  few  points  of  dan  er 
which  have  become  generally  ai)preciated.  and  all  of  '  i^ 
better  types  of  machines  are  equipped  with  guards  to  cc  cr 
gearings,  setscrews,  flywheels  and  all  moving  parts  not  nec- 
essarily exposed.  There  are  also  certain  sources  of  dan  ?r 
which  exist  in  practically  all  manufacturing  plants  and  iie 
general  rules  to  prevent  accidents  from  slipping  ladders,  pi-^ 
of  castings,  elevators,  etc.,  are  being  applied. — A.  S.  M-  ^■ 
Journal. 
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TERMINAL  GLEANING  OF  PASSENGER 

CARS* 

BY  J.  E.  ROSS 
Master  Painter,  New  Orleans,  Mobile  &  Chicago,  Mobile,  Ale. 

Terminal  cleaning  of  passenger  cars  is  an  operation  of 
primary  importance  and  a  problem  involving  the  attaimnent 
of  maximum  results  in  a  limited  time  for  the  least  expense, 
time  being  as  important  a  consideration  perhaps  as  any  other 
factor.  Cleaning  of  any  kind  is  ineffectual  if  not  done  thor- 
oughly, and  a  delusion  in  the  matter  of  cost  if  the  work  is 
in  any  way  injurious  to  the  article  cleaned.  Thus  the  need 
is  emphasized  of  a  system  based  on  thoroughness  and  backed 
by  a  knowledge  of  what  is  best  for  the  articles  to  be  cleaned. 

The  term  'terminal  cleaning,"  while  conveying  the  impres- 
sion of  one  operation,  actually  covers  three;  one  of  these, 
really  more  important  to  patrons  than  mere  tidiness,  is  san- 
itation; the  other  operation  and  to  the  railroad  company 
itself  a  most  important  one,  is  the  preservation  of  the  medi- 
ums used  to  preserve  and  beautify  the  interiors  and  exteriors 
of  passenger  cars  Thus  we  have  three  operations,  cleaning, 
sanitation  and  preservation. 

Efficiency  in  this  important  work  is  governed  entirely  by 
three  factors,  interlocking  and  indispensible  one  to  the  other: 
First:  A  suitable  location  and  suitable  equipment;  Second, 
Organization;  Third,  a  director  who  understands  the  nature 
of  the  surfaces  to  be  cleaned  and  having  some  knowledge 
of  hygiene  and  sanitation. 

The  cleaning  yard  should  be  located  in  an  open  space  of 
suitable  area  connecting  with  or  adjoining  the  storage  yard 
for  passenger  cars  easily  accessible  and  having  a  hard  level 
ii(xtr,  preferably  of  screened  cinders,  with  sufficient  drainage 
to  take  care  of  storm  water  quickly.  All  tracks  should  be 
of  sufficient  capacity  to  accommodate  trains  of  ordinar}' 
length.  Each  track  should  be  served  with  water  and  com- 
pressed air  openings  sufficient  to  space  two  to  a  car,  these 
openings  to  be  located  between  the  tracks  and  in  receptacles 
below  the  freezing  lines  and  fitted  with  suitable  covers  when 
not  in  use.  Steam  pressure  connections  should  also  be  pro- 
vided, and  so  located  that  all  cars  in  the  cleaning  and  stor- 
age yard  can  be  heated  when  necessary  to  prevent  freezing 
or  when  being  made  ready  for  service. 

For  the  cleaning  of  seat  cushions,  carpets,  aisle  strips,  etc., 
a  rack  should  be  provided,  made  in  sections  so  as  to  be  easily 
moved  from  place  to  place  if  necessar}-.  In  localities  where 
severe  weather  conditions  obtain  for  long  periods,  a  suitable 
shed  should  be  provided  located  at  the  most  accessible  point 
in  order  to  perform  this  work  without  loss  of  time  or 
increased  cost.  Granted  these  facilities,  we  will  now  proceed 
with  the  various  oj)erations  and  methods  of  actual  cleaning. 

To  a  greater  or  lesser  extent  there  will  be  found  a  miscel- 
laneous assortment  of  discarded  newspapers,  candy  boxes, 
chewing  gum  wrappers,  fruit  pealings  and  what  not,  strewn 
about  the  car  interiors  and  whether  the  loose  dust  and  cinders 
are  removed  with  a  compressed  air  nozzle  or  by  the  vacuum 
method,  this  litter  must  be  removed  first.  This  is  done  by 
a  man  going  through  the  train  and  gathering  it  up  in  a  suit 
able  receptacle.     All  removable  equipment  should   now  be 
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taken  out,  sUch  as  cuspidors,  aisle  strips,  seat  cushion>  and 
water  c(X)lers  (if  these  are  removable),  all  equipment  Ijeing 
checked  as  removed  and  anything  missing  or  in  bad  order 
reported.  This  leaves  the  interior  practically  stripped  and 
ready  for  the  air  or  suction  cleaner.  The  writer  favors  the 
former  as  being  quicker  and  it  can  Ix-  made  as  effective  as 
the  suction  method  by  using  a  six-indi  nozzle  made  of  brass 
with  an  opening  not  over  1/16  in.,  as  this  furnishes  sufficient 
volume  without  waste  of  pressure.  A  nozzle  of  the  same 
design,  but  12  in.  wide,  is  used  for  carpets  and  aisle  strips. 
The  nozzle  is  passed  o>'er  and  around  steam  heat  pipes, 
behind  fender  guards  and  around  seat  frames,  the  oj^erator 
passing  it  over  the  plush  seat  backs  with  a  firm  pressure 
against  the  pile  of  the  plush,  around  and  behind  window  fix- 
tures, pulling  down  each  curtain  and  working  both  «ides  of 
the  aisle  and  toward  one  end  of  the  car.  All  windows  should 
be  open  during  this  operation  to  allow  the  dust  to  escaj^e.  In 
|>erforming  this  work  the  operator  should  be  protected  by  a 
respirator  made  from  a  piece  of  sponge  of  close  texture  damp- 
ened and  fastened  over  the  mouth  and  nostril>,  and  a  long 
dust  coat  buttoned  up  closely. 

The  window  glass  should  now  be  cleaned.  This  is  best 
donci  by  rubbing  the  glass  quickly  with  a  small  sponge  or 
piece  of  waste  dampened  and  dipped  in  powdered  Tripoli; 
when  nearly  dry  the  glass  is  polished  off  with  clean,  dry 
waste.  Parts  of  the  glass  not  accessible  to  the  hand  on 
account  of  sash  overlapping  can  be  reached  with  a  small  mop 
having  a  thin  flexible  handle  of  hardwood  and  a  cloth  wrap- 
ped around  the  end. 

This  leaves  the  general  car  interior  ready  for  wiping  down 
which  should  be  done  with  clean  cotton  waste  of  fine  te.xture 
and  long  fibre,  ^4  lb.  per  car  being  sufficient  for  all  wiping 
of  interior  and  exterior,  including  the  trucks.  This  waste 
should  be  impregnated  with  a  non-drying  oil,  neutral  and 
preferably  of  vegetable  origin,  Ijy  immersing  the  hands  in  the 
oil  and  wiping  them  with  the  waste,  repeating  as  often  as  nec- 
essary until  the  waste  is  sufficiently  impregnated  to  catch  all 
the  dust  without  leaving  the  surface  noticeably  greasy.  In 
blowing  out  and  wiping  down  it  is  not  always  necessary  to 
remove  seat  cushions  or  to  wipe  headlinings,  although  in  the 
case  of  the  latter  if  gas  or  oil  is  used  for  lighting  it  must  be 
done  frequently  to  prevent  accumulation  of  smoke  grease, 
both  objectionable  in  appearance  and  destructive  to  the  finish. 
It  will  be  found  that  varnished  or  enameled  surfaces  treated 
in  this  manner  arc  freo  from  all  dust  particles  and  will  pre- 
sent a  revived  and  fresh  appearance,  the  life  of  the  varnish 
being  prolonged  and  the  dual  service  of  cleaning  and  pre- 
serving l)eing  carried  out. 

The  floor  is  now  mopped  with  a  deodorizer-disinfectant 
solution,  hoppers  and  unnals  having  been  cleaned  and  dis- 
infected ii  the  meantime,  which  leaves  the  car  interior  clean 
and  sanitan-,  the  appearance  being  governed  largely  by  the 
general  condition  of  the  interior  finish. 

Water  coolers,  cuspidors,  hoppers  and  urinals  in  the 
nneantime  are  receiving  the  attention  necessar}-  to  secure 
cleanliness  and  sanitation.  After  removing  the  cuspidors 
from  the  car,  the  operator  takes  them  to  a  large  sink  with 
trapped  sewer  connection,  and  dumps  them  into  a  metal 
receptacle   having   a   perforated   bottom   so   as   to   allow   all 
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liquid  to  waste  off  and  hold  the  solids,  which  are  later  re- 
moved; they  are  then  mop})ed  out  with  a  strong  potash  or 
alkali  solution  containing  an  abrasive,  rinsed  with  a  hone 
and  after  lieing  replaced,  a  small  quantity  of  a  deodorizer- 
disinfectant  solution  is  j)oured  into  them.  The  same  opera- 
tor cleans  and  disinfects  the  hoppers  and  urinals,  using 
much  the  same  methods  and  materials  as  used  in  cleaning 
the  cu.<j)idors. 

All  passenger  cars  for  the  cleaning  of  which  the  writer 
is  responsible,  are  equij)i)ed  with  removable  water  coolers  of 
a  standard  and  interchangeable  design.  After  being  re- 
moved from  the  car  the\-  are  emj)tied  and  examined  and  if 
in  good  order  are  taken  to  a  steam  pi])e  having  an  open  pipe 
connection  in  a  horizontal  j)osition  and  titted  with  a  globe 
valve.  The  cooler  is  hung  on  the  pijH?,  which  is  long  enough 
to  supjMjrt  it,  and  a  strong  pressure  of  live  steam  is  turned 
in  and  maintained  about  half  a  minute.  This  thoroughly 
cleans  and  sterilizes  the  cooler  and  insures  sanitation.  The 
coolers  are  then  ready  to  be  replaced,  filled  and  iced,  tongs 
l>eing  used  to  handle  the  ice.  If. a  hose  is  used  for  filling. 
care  .schould  l)e  exeici.sed  not  to  allow  water  which  has  stood 
in  the  hose  for  any  length  of  time  to  enter  the  drinking 
water  containers,  esj)ecially  if  exposed  to  the  sun,  as  it  in- 
variably giveg  the  water  a  bad  taste.  Complaints  are  fre- 
(juently  made  of  bad  water  and  in  many  instances  they  are 
traceable  to  impro{)er  cleaning  of  the  containers  or  careless- 
ness in  filling.  If  the  drinking  water  containers  are  sta- 
tionary they  .should  be  emptied  and  flushed  out  thoroughly. 

The  aisle  strips  or  carpet  having  l)een  cleaned  in  the  mean- 
time should  now  be  replaced,  completing  the  interior  and 
bringing  our  attention  to  the  outside  of  the  car  body. 

The  same  waste  used  to  wipe  the  interior  is  again  treated 
with  oil  renovator  and  used  on  the  outside,  wiping  being 
superior  to  washing  as  a  regular  cleaning  method,  inasmuch 
as  while  removing  dust  and  in  a  measure  preserving  the 
varnish  it  also  tends  to  remove  dead  or  oxidized  varnish 
film  from  tlie  surface. 

There  are  two  ways  of  reaching  the  upper  jjarts  of  the  car, 
both  practical.  One  is  by  the  aid  of  the  old  style  coach 
ladder  fended  off  from  the  car  surface  with  a  Ixjx-like  fender 
at  the  top  having  the  contact  face  covered  with  a  i)added 
cushion.  The  other  is  by  the  use  of  a  portable  scaffold  or 
l)ench  ten  or  twelve  feet  long,  with  two  low  wheels  attached 
to  the  legs  at  one  end  and  two  handles  formed  bv  the  brace> 
j)rojecting  at  the  other  end.  It  is  constructed  of  the  pro{)er 
height  to  permit  an  ordinary  sized  man  to  reach  the  letter 
l)0ard  and  has  one  step  brace  below  the  platform  to  enable 
the  operator  to  attend  to  the  windows  and  window  stretch 
without  stooping.  The  advantage  of  this  bench  over  the 
ladder  is  obvious  as  the  operator  can  cover  a  long  .stretch, 
proj^erly  cleaning  the  windows  at  the  same  time  without 
getting  up  and  down  so  often.  It  al.so  .saves  time  and  effort 
in  moving  the  lad<ler.  The  bottom  .^^tretch  is  treated  the  same 
as  the  top  which  completes  the  car  body. 

If  the  train  arrives  in  the  cleaning  yard  during  a  rain 
storm  or  with  the  outside  of  the  car  bodies  wet,  the  u.se  of 
the  car  washer  brush  will  be  necessary.  This  should  be 
either  of  the  fountain  variety  or  in  connection  with  a  water 
supply  from  a  hose,  and  during  periods  of  low  temperature 
and  bad  weather  conditions,  outside  cleaning  may  have  to  be 
omitted  altogether.  Cars  ju.st  out  of  the  shop  should  be 
flushed  down  with  a  gentle  stream  of  water,  a  good  long 
bristle  washer  l)eing  u.sed  to  start  all  dust  that  will  not  move 
()therwi.>ie.  This  cleans  a  freshly  varni.shed  car  without 
marking  or  scratching  the  varnish,  and  assists  in  harden- 
ing it. 

The  trucks  are  often  neglected  and  seldom  receive  the 
attention  they  de.serve.  The  condition  of  the  miin  surface.-^ 
should  determine  the  cleaning  treatment.  If  the  surfaces 
are  rough  and  broken  and  otherwise  in  bad  condition  it  is 
ol)viously  a  wa.ste  of  time  to  try  to  wipe  them.     A  quick 


treatment  with  the  hose  assisted  by  an  old  car  washer  bru  h 
is  usually  sufficient  for  trucks  in  this  condition  and  as  go.  d 
as  any,  but  if  the  surfaces  are  bright  and  reasonably  smoc  h 
a  quick  treatment  with  the  air  nozzle,  followed  by  hand  wi  ,- 
ing,  gives  good  results  quickly.  Still  another  method  is  o 
spray  the  trucks  with  a  mixture  of  water  and  oil,  which  is 
done  by  spraying  from  a  reservoir  having  two  compartment-, 
one  filled  with  oil  and  the  other  with  water  and  having  t\  o 
nozzles  spraying  simultaneously.  The  mixing  takes  plaie 
at  the  nozzles.  This  should  be  followed  by  a  quick  appli- 
cation of  the  air  nozzle  which  dissipates  and  evaporates  tie 
water  and  leaves  a  fine  film  of  oil,  thus  cleaning  and  pn  - 
serving  the  enamel  besides  improving  the  ap[)earance  woii- 
derfully  at  little  expenditure  of  time  and  effort.  This  should 
complete  the  terminal  cleaning,  and  by  proper  organization 
can  be  done  at  a  very  low  cost  per  car. 

On  railroads  where  the  .shopping  periods  for  pa.ssengir 
cars  varies  from  18  months  to  2  years  and  longer,  this  treat- 
ment will  not  l)e  sufficient,  and  at  intervals  of  not  more  than 
six  months  the  cars  should  1^  taken  out  of  service  and  thor- 
oughly cleaned.  This  .should  include  washing  down  and 
renovating  of  interiors  and  the  cleaning  of  the  exteriors  with 
a  neutral  oil  emulsion  cleaner.  If  the  cleaner  is  followed 
by  the  application  and  rubbing  off  of  a  good  renovator,  sur- 
prising results  can  he  oJ>tained,  Ixit  this  is  optional  as  the 
car  should  look  well  without  this.  At  this  time  a  little  touch 
ing  up  here  and  there  on  irons,  pipes,  etc.,  more  than  com- 
pensates for  the  time  and  material  used  in  improved  appear- 
ance. Acids  and  alkali  solutions  and  emulsions  are  best 
avoided  in  terminal  cleaning,  as  they  are  at  best  dangerous, 
and  while  they  clean  they  also  destroy  to  a  greater  or  lesser 
extent,  depending  on  the  o})erator  and  how  they  are  used. 


HOW  TO  KEEP  GAR  INSPECTORS 

BY   A.   C.   SHINAVER 

Judging  from  the  different  articles  published  in  the  Rail- 
uuiy  Methankal  Ktt^ineer,  there  seem  to  be  ideas  on  how  to 
make  good  car  inspectors  but  no  clear  or  defined  idea  on  how 
to  kn'p  them.  My  opinion,  and  I  think  the  opinion  of  many 
others  that  have  worked  as  car  in.sj3ectors  or  around  freight 
or  })assenger  cars,  is  that  if  the  following  suggestions  were 
tried  there  would  be  less  trouble  in  securing  and  retaining  a 
sufficient  number  of  reliable  ins[)ectors: 

Let  the  head  of  the  car  department  look  into  the  actual 
conditions  under  which  their  inspectors  have  to  work  in  the 
different  yards.  I  have  found  in  my  experience  that  no  two 
yards  are  handled  alike. 

Have  a  sufficient  number  of  the  proper  kind  of  tools. 

Have  one  person  who  will  give  the  inspectors  all  instruc- 
tions, in.stead  of  half  a  dozen  or  more  telling  them  what  to 
do. 

Show  appreciation  when  gcxxl  work  is  done.  When  an 
inspector  makes  a  mi.stake  do  not  say,  'Why  didn't  you  do 
it  I  his  way?";  but  caution  him  to  le  more  careful  in  tht 
future. 

Have  a  school  for  in.spectors  and  give  them  instructions  in 
the  interchange,  safety  appliance  and  loading  rules.  Hav 
the  men  get  together  and  be  more  sociable. 

Shorten  the  working  hours  and  make  three  shifts  in  th<. 
24  hours  and  pay  better  wages.  It  would  be  impossible  to 
work  for  any  less  than  inspectors  are  getting  now  and  live 
It  is  well  known  that  the  inspectors  are  not  getting  paid  in 
proportion  to  what  men  get  in  the  other  departments,  con- 
sidering what  they  have  to  learn. 


C<H)Lix<;  Lubricants. — An  improvement  in  shop  practice 
worthy  of  mention  is  the  more  generous  use  of  cooling  me- 
diums on  cutting  tools,  and  the  provision  of  distribution  sys- 
tems for  both  the  tools  and  the  bearings  supplied  from  a  cen- 
tral reservoir. — A.  S.  M.  E.  Journal. 


TIte  Air  Brake  Association  at  Atlanta,  Ga. 


THE  twenty-third  annual  convention  of  the  Air  Brake 
Association  was  held  in  the  Ansley  Hotel,  Atlanta, 
Ga.,  May  2-5,  1916,  J.  T.  Slattery,  su{)erintendent 
of  the  Denver  &  Rio  Grande  presiding.  The  convention  was 
welcomed  to  the  city  l)y  J.  G.  Woodward,  the  mayor  of 
Atlanta. 

president's  address 

The  president  called  particular  attention  to  the  need  of 
Ijetter  air  brake  maintenance.  He  believed  that  railway  of- 
ficers were  taking  more  interest  in  air  brake  questions  but 
it  seems  that  the  money  to  be  spent  for  maintenance  of  air 
l)rakes  is  still  grudgingly  given.  The  importance  of  the  air 
brake  in  safely  conducting  the  transportation  business  would 
seem  to  warrant  a  more  lil^eral  exjjenditure  of  money  for  its 
maintenance.  The  eastern  roads  should  give  more  attention 
to  the  retaining  valve  j)ipe  and  associated  parts.  Usually 
these  parts,  which  are  of  no  service  to  the  ea.stern  roads,  are 
neglected,  and  when  the  car  arrives  on  the  western  mountain- 
ous road,  repairs  must  be  made  before  it  is  fit  for  grade  work, 
causing  serious  delay  to  traffic. 

SLACK  ACTION  IN  LONG  PASSENGER  TRAINS 

Troubles  incident  to  operating  long  ])assenger  trains  have 
increased  in  the  past  few  years,  notwithstanding  the  con- 
sideration that  the  subject  of  passenger  train  handling  has 
been  given  by  the  air  brake  men  and  others.  Slack  action 
in  any  train  is  produced  only  by  a  change  in  speed  between 
the  various  cars  comprising  such  trains.  The  degree  or 
severity  of  such  slack  actic«i  depends  on  the  rate  at  which 
the  change  in  speed  takes  place,  and  the  weight  and  number 
of  cars  involved. 

Brake  cylinder  pressure  must  rise  gradually  in  order 
tliat  the  movement  in  the  train  wil  be  taken  care 
of  gradually,  unless  the  speed  lie  very  high.  Un- 
der the  present  order  of  general  passenger  brake 
conditions,  this  must  be  brought  about  bv  the  brake 
pij)e  reduction  l)eing  made  in  light  steps  and  an 
increase  in  the  time  of  making  stops.  The  amount  of  the 
initial  and  succeeding  brake  pipe  reductions,  producing  brake 
api)lications,  must  therefore  be  made  in  proportion  to  the 
s|)eed  of  the  train  and  the  number  of  cars  involved.  It  is 
necessary  to  maintain  a  brake  cylinder  volume  equal  to  8  in. 
piston  travel  on  cars,  if  it  is  desired  to  obtain  proper  brake 


cylinder  pressure,  and  at  the  proper  rate  that  the  oi)erating 
mechanism  was  designed  for.  Piston  travel  shorter  than  8  in. 
produces  a  higher  cylinder  pressure  for  any  given  brake  pijje 
reduction  than  should  be  the  case;  therefore  this  reduces  the 
time  in  which  the  cylinder  pressure  can  l>e  built  up,  causing 
the  cars  to  stop  more  suddenly  than  desired.  It  is  the  ojiinion 
of  the  committee  that  some  means  will  have  to  be  provided  to 
offset  the  bad  effects  of  heavy  cars  and  single  shoe  tjpe  of 
foundation  brake  gear.  The  automatic  slack  adjuster  cannot 
be  eliminated,  since  it  is  impractical  to  attempt  manual  ad- 
ju.^tment  of  piston  travel  on  passenger  cars  generally,  on 
account  of  wide  variations  in  the  matter  of  time,  difference 
between  .standing  and  running  travel,  the  inability  to  deter- 
mine these  differences  and  the  lial)ility  of  excessive  travel. 

Therefore  it  can  be  seen  that  although  a  train  may  be 
equipped  throughout  with  P^^  or  LX  equipment,  many 
faults  exist  in  which  the  tyi)e  of  triple  valve  has  no  iK'aring. 
The  manner  in  which  experience  has  demonstrated  the  re- 
sponsibility of  the  triple  valve  in  relation  to  slack  action  in 
passenger  trains,  is  that  in  connection  with  mixed  PM  and 
LN  equipments,  where  the  graduated  release  of  the  L  triple 
valves  are  being  used  in  connection  with  cars  in  the  same 
train  equipped  with  P  triple  valves.  The  L  triple  valve,  if 
a  reduction  of  brake  pipe  pressure  is  made  after  a  partial 
release,  develops  a  higher  brake  cylinder  pressure  in  j)ropor- 
tion  to.  the  brake  pipe  reduction  than  is  the  case  with  the 
P  triple  valves.  This  feature  of  the  L  valve  jiroduces  a  high 
rate  of  brake  cylinder  pressure  increase  which  may  produce 
slack  action  in  trains. 

There  are  four  causes  contributing  to  jxwr  train  handling, 
but  no  attempt  will  be  made  to  cover  them  more  than  fully 
enough  for  those  broadly  informed  on  the  subject  to  follow 
cause  and  effect. 

Weight  of  Vehicle. — This  necessarily  involves  magnitude 
of  braking  forces,  which  in  turn  means  large  brake  cylin- 
ders, which  require:  Large  air  volumes;  large  air  valves, 
and  heavy  foundation  brake  gear. 

Length  of  Trains. — This  introduces  a  .serious  element 
into  brake  operation  and  performance,  namely,  that  of  time, 
particularly  that  of  difference  in  time  l>etween  brake  appli- 
cation on  the  vehicles  at  the  front  of  the  train  and  those  at 
the  rear,  pennitting  retardation  to  cwnmence  at  the  front  of 
the  train  long  before  it  commences  at  the  rear,  thus  bunching 
the  train  and  producing  a  reaction  when  an  equivalent  re- 
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liiiuiil  ti)  u;i>ti-  oil  .iiul  linltl  till'  *uli(l>.  wliiili  ;irr  l;it«.T  ri- 
iu«»vc(l:  lluv  arr  tluii  iiU)1>|k(1  out  with  a  -tron^  |»olar^li  or 
alkali  Mtlution  t  untaiiiiiii.'  an  alira-ivi-.  riii-t'd  with  a  lin>r 
and  aittr  U-ing  rtpUufd.  a  >inall  <iuantity  (»f  a  di-oddriztr- 
di-inf<<  taiit  ooluiion  i-  j.nurid  into  tlu-ni.  1  iu-  -anu'  i»[H'ra- 
.  tor  «-l<an^  and  di-iMfra-  tlir  1io|i|kt>  and  urinal>.  u>in'4 
inu<ii  thf  -anu'  nu'tliod"  and  niali*rial>  as  usi'd  in  i  Kanitm 
...     till-  ru>|ii<lt>r->.  y„- 

.Ml  |>a>Mni:tr  iar-«  tor  tin-  ( Irani nii  of  uliitli  tlir  writiw 
!.•»  rr*|Min-.il>lr,  an-  «(|ui|)|Kd  with  nnioval'lr  watir  iooKt.-  oI 
;■"  :t  -tatMlard  and  intirt  haiiLHalth-  d«-ii:n.  .Xltir  l.riiiil  ri- 
.;  niovcil  ironi  ihr  <  ar  tlu'\  an-  rinptitil  and  »\aininfd  and  if 
:-^  111  t,'ood  ordiT  an'  taken  to  a  -train  ["ipr  liavini;  an  o|irn  piju' 
iDnniition  in  a  horizontal  [x^ition  and  I'lttid  with  a  irloln- 
valvr.  Tin-  ( ooKr  i-  lumv;  t>n  thi-  i»i|n-.  wititli  i>  loim  fn«)Ui.;h 
t«>  >iii»|>on  it.  .ind  a  -trnnii  |>n~-i;rr  of  |i\t  -irani  i~  turned 
in  and  niaintainrd  al>out  hall"  .i  ininutr.  Ilii-  thorouu'ldv 
« l»-an>  ainl  ~tiTili/i>  tlu-  ((M)Ur  and  in-urr->  -anitatit)n.  Ihr 
KMiliT.-  an-  tlu-n  n-ad\  to  In-  rt-|ila(id.  tillnj  and  itrd.  toniX> 
Lriim  u.-^i-d  to  handli-  tlu-  it  »•.  It'  a  ho-<  i-  u-«d  lor  tillint:. 
tare  -<  Imulil  In  »-\i'»«  i>»-d  not  to  alKiw  watt-r  whith  ha-  >tood 
in  th<-  h«)-i-  for  any  K-nuth  of  tiinr  to  rnti-r  tlu-  drinkitm 
watt-r  lontairur.-.  r-pi-i  iall\  if  f\|»(»>«-d  to  tlu-  -un.  a>  it  in- 
variahl)  tzivr-  tlu-  watir  a  Itad  ta-tr.  ( "oniplaint.-  arr  fn-- 
<|iu-nt!\  tnad<-  of  had  water  aiul  in  niany  in>taiUi->  they  are 
traeealde  to  ini|»ro|)er  rieaiHiii;  of  the  eoiitaiiur-  or  earele.>>- 
iK'--  in  tilling.  If  tlu-  drinkin'^  water  tdntainer-  are  -ta- 
Hoiiary  they  should  he  emptied  and  tlu.-hed  out  thorouiihly. 
riu-  ai>le  -trip-  ur  tarjMt  h  leiiii;  l»i-en  eleaiu-d  in  the  mean- 
time -hould  now  U-  re[ilan-<l.  i  ompUtinu'  the  interior  and 
hrin^in^:  «»ur  utieiitiun  to  the  uut-ide  of  the  »ar  I»«mI\. 
^  The  -am*  wa-te  u.-id  to  wipe  the  interior  i-  aiiain  treated 
with  oil  rt-no\ator  aiul  u-ed  on  the  out-ide.  wiping  lnin<_' 
-upi-ri<»r  to  wa-hiiii;  a-  a  n-yular  »  Uaiuiii;  nu-thod.  ina-mu»h 
a-  while  removint:  du.-t  md  in  a  inea-ure  ]»ri-er\"in':  the 
varni-h  it  al-o  tend-  to  r<-mo\e  ilea<l  or  oxidi/ed  varni-h 
idm  from  the  -urfa»  e.  '/   -.' 

I  hen-  .m  two  wa\-  of  n-at  him:  tlu-  upp«-r  part-  of  tin-  tar. 
lotli  prartieal.  <  )!u-  i-  1>\  the  aid  of  tlu-  old  -t\le  <  oarh 
laddt-r  friuled  off  fnnn  the  i  ar  ••urf:i(  e  with  a  lio\-like  feiuler 
.It  the  n)p  havini,'  tlu-  <  oiilat  t  fare  i()\ered  with  a  paddrii 
"  u-hion.  I  he  otlur  i-  l>y  tlu-  u-r  of  a  porlaMr  -laffold  or 
ln-iuh  trn  or  twrlvi-  ft-i-i  Ioiilt.  with  two  low  wlu-rl-  allarhed 
to  the  leii-  at  ont-  end  aiul  l\\<i  handle-  fornird  l>\  tlu-  hratr- 
;  •  projeetimr  at  llie  other  end.  It  i-  (on-lru(Ird  of  tin-  iipojht 
heiL,'ht  to  permit  an  ordinary  -i/.i-<l  man  lo  rr  u  h  llu-  K-tt<T 
Imard  and  ha-  one  -tep  hrair  l.rlow  tlir  platform  to  eiiaitle 
the  opi-ralor  to  attend  t<»  tlu-  wiiuluw-  and  window  -irrli  h 
without  -toopimr.  Tlu-  advantaL,'r  of  thi-  Ix-iuh  o\rr  !lu- 
l.iddi-r  i-  olixiou-  a-  thr  ojiiralor  i  an  lovi-r  a  loni:  -'relcli. 
prop«-rl\  <  Iraiiim;  tlu-  window-  at  tlu-  -aiiir  linu-  without 
u'ettin"4  up  and  down  -<•  olteii.  Il  al-o  -avi-  time  and  rtfort 
in  moviiii:  thr  la<l<ler.  I  lu-  hottom  -tret<  h  i-  treated  the  -ami 
a>  the  top  whiiii  (iimpleti-  ihr  i  ir  l>od\. 
;:  .  If  tlu-  train  arrive-  m  the  *  leaning'  yard  duriiiL'  a  rain 
''torm  or  with  the  oUt-i(K-  of  tlu-  (ar  hodie-  wet.  the  u-e  of 
the  tar  wa-lu-r  l>ru-h  will  l»i-  ni-re--ary.  Ihi-  -hould  hi 
either  of  thr  fountain  varirtx  or  in  (onnniioii  with  a  wairr 
-up|d\  from  a  ho-r.  and  duriiit:  pi-riod-  of  low  ti-mperature 
.iiul  liad  W(-.ither  rondition-.  out-i<le  t  Kaniii'..:  ma\  have  to  hi- 
oinittt-d  altou«tlu-r,  (ar-  iu-t  out  of  llu-  -ho[>  -hould  \>e 
llu-heil  down  with  a  L'liiilr  -trram  of  wali-r.  a  uood  Ioiil; 
l.ri.-lle  wa-her  htinu  ii-rd  to  -tart  all  du-t  thai  will  not  niovr 
otlu-rwi-e.  Ihi-  <  h-aii-  .i  fn--hl\  varni-heil  tar  without 
marking  or  -t  ratt  hiii!,'  tlu  varni-h.  and  a.-.-i.-l.-  in  hardt-n- 
ini:   it.  ' 

The  triuk-  are  often  lu-irlt-i  Iril  and  -t  Idtun  rrtrivr  tin 
.  Itriitioii  tlu  \  de-ervt  .  llu-  mndition  of  the  m  lin  -urfait-.- 
-houM  deti-rmine  tlu  t  Itanint,'  trrainunt.  If  tlu-  -urfatts 
are  rouiih  and  hroken  and  otlu-rw  i-e  in  liad  tondition  it  is 
oltviou-lv   a  wa.-te   of   tiiiu     to  try    to   wipi    ilu-m.      .\    .|uid< 


treatnu'nt  with  tlu-  lu-e  a— i-ted  l»\   an  old  tar  wasficr  l>n 
i-  u-u.;lly  -uftu  it  nt  for  iru<  k-  in  ilii-  i  oiidition  aiul  a-  i^' 
a-  my.  out  if  llu    surfati-s  are  hriuhl  aiul  rea-«onal»ly  .^mot 
I  <|uiik  treatment  with  the  air  no//de.  followed  l»y  hand  w 
inir.  ^'i\-e-  yotxl  re-ult-  r|uitkly.      Still   another  nulhod   i>     . 
.-pra\    the  trut  k-  with  a  mixture  of  water  and  oil,  whieli    - 
done  hy  >|»r.iyiiiii  from  a  re-i-rvoir  haviiii;  two  tompartnien 
oiu-  tilled  with  oil  and  tlu-  ollur  with  water  aiul  having  t\ 
no//li-    -prayini:    -iiiuillaiu-ou-l\ .       The   mixing   takes   |»la 
at   the  no//le-.       Ihi-  -hould  Ik    followfd   hy  a  (|uitk  app, 
talion  of  tlu-  air  no/./K-  whith  di-<ipate-  an<l  tvaporate-  v 
walt-r  and   leave-  a    fine   I'llm  of  (til.   tliii-  <  ItaniiiL;  and    pi 
-rrxiinj  the  enamel   In-ide-   improviim  tlu-   appearaiue   \\k 
dt-rfully  at  little  ex|)eiidituri-  of  time  and  eff(»rl.      Ihi-  -hou 
tomplete  tlu-   t(-rminal  t  It-anini;.  and   hy    jiroper  or^ani/atii 
tan  he  done  at  a  ver\   low  to-i  jx-r  (  ar.  ^  /.■■.':' 

<  >ii    railroad-    where    tlu     -hopjiiiit:    jieriod-    fcr    pa>-eni;' 
tar-  varie-  from  1 S  month-  to  2  yi-ar-  and  lonu'(-r.  thi-  trea 
melit  will  not  i.t    -uftu  ient.  and  at  interval-  of  not  more  th;. 
-i\  month-  the  tars  -hould  he  taken  out  of  -ervitt-  and  tlio- 
ouuddy    tieaned.       This    -hould    iiuludt-    wa-hinn   down    ai: 
rt-iunatin!,'  of  iiileri<»rs  and  the  t  Kaninu  of  the  exterior>  wii 
a    luutral   oil   emul-ion   t  leaner.      If  the  (leaner   is   t'ollowi 
l»y  the  apiditaiion  and  ruhhini:  off  of  a  tjood  renovattir.  -ur- 
pri.-inu  n-.-ults  tan   Ik-  ohtaiiu-d.  hut   this   i>  opti(jnal  a>  tl; 
(ar  -hould  liM)k  wt-11  without  thi-.     .\t  thi-  tinit-  a  little  toud, 
im:  up  here  aiul  tlurt-  on  iron.-,  pipe.-,  tit.,  nvire  than  ton 
peii-ates  for  the  time  and  material  used  in  improvt-d  appt-ar 
ante.      .Atitis   and    alkali    -olutions   and    emul-ion-    art-    l.t - 
ivoitled  in  terminal  ( leaniiii:.  a-  they  an-  at  he-i  daiiut-n»u^ 
and   whilt-  they  t  Itan  the\    al-o  tle>tro\    to  a   i^rt-att  r  or  lt---i 
extent.  de|H'ndini;  on  the  oiK-ralor  and  Iuav  ihey  are  u>e<l. 

now    TO  KlAiV  CAR  INSPKCTORS    ^ 

BV    A.   C     SHIN A\  KK  '  - 


or  |i.i--(nL;er  tar.-,   i-   that    if  tht-   followiiii;   -ULjije-tion.-   wi-r 
tried  tlitn-  w<(uld  l>e  le^-  trttuhle  in  -tturini.;  and  rttaininu 
-ufn<  itiu  numi»er  of  reliahli-  iiispettor-: 

1.(1  llu  head  of  the  (ar  departnu-ni  look  into  tlu  a(iu;. 
( i.-ndition-  uinh  r  wliiili  llirir  in-pri  tor-  Iia\c  to  work  in  ll. 
d'llt-n-nt  \ard-.  I  have  ti/und  in  m\  i-x|Krieiu  (-  thai  no  t^^ 
\  ml-  an-  handled  alikt . 


nl-  an-  handled  alikt . 

Ila\(-  a  -uftu  it  lit  numlxr  of  the  propi  r  kind  of  tool>. 
llaNc  oiu-  pi  r-oii   who  will   n'wi    ilu    in-prt  tor-  'ill   in-true-, 
n-.   iii-ii  ad  ot    half  a  do/en  or  mon-  tilliii','  ilu-m   what  tt'      > 

.lo. 

.*^how    .ippn  t  ialioii    wluii    -jotitl    work    i-   doiu-.       When    .i; 
in.-p(-(tor  make-  a   mi-takt    do  not   -a\.  "Win    didn't   \ou  <i 
!t    ihi.^    w.iy.'"':    hut    tautioh    iiiiii    to   !  r   more  (an-ful    in    lii- 
future. 

Have  a  -(  liool  lor  in-ptitor-  ami  nwv  llnin  in-lrui  turn-  i'; . ; 
llu-   inter(  haiisit-.   -afet\    appliaint-  and    h;a<liim   rule-.      HaV'"'  ■' 
the  nun  yet  ttti^etlu-r  and  Ix    nion-  -ot  iaide.  .     .   ,     . 

.*>lu»rtt-n   the   workinir  hour-  and   make  thrt-(    shift-   in  t^K    ; 
lA   hour-  and   pay  hitlt  r  waue>.      Il    W(»ulil   ht-   impo>-il<le  V 
work    for  an\    K ->  than    in-pe(lor-   arr  iji-ttini,'   now  and    li\' 

It         1^        K..II         l->l.>1t'l>        ttl'.t         til..        l'l>^ t..>..  -.w..        ....«        ..,.«4i'....        ■...i.l 


vork  for  an\  K ->  than  in-pe(Ior-  arr  iji-ttini,'  now  and  li\' 
It  !-  Will  known  that  tlu-  in-pntor-  arr  not  urttiin:  paid  : 
•  rojiorlion  to  what  mm  mi  in  the  otlur  department-.  (<ii 
idiriiiLi  what  tlit-y  have  to  learn. 

Cooi.iM.  l.i HKK  \.\  i>.     .\n  iniprovenii-nt  in  -hop  |>ra(tiii' 
worthy  of  nit  ntion   i-  tlu-  more  ueiu-rou-  u-e  of  loolini;  n".> 
diuni-  on  i  uttinu  tools,  and  the  pntvision  of  distrihution  >y- 
terns  for  hoth  the  t(MiI.-  and  the  hearini;.>  -up|»lied  from  a  cvh 
tral  rt-ervoir.      .1.  .S.   .1/.   /•..  Jounuil. 


.^lr  Brake  Assi/riation   -jt     Ulanta,  Ga:.  -'' 


TWV.  tui-nty-tliird  imiuKil  i  (inviiitioii  ol  llu-  Air  lirakt' 
A.->s(Mi:itU'ii  \\;i^  luld  in  llu-  Aii>K\  Hold.  Atlanta, 
(la.;  May  2-5.  I'Mo.  J.  1.  Slattcry.  .-upcTinti-ndint 
<:  ilif  Dcnvrr  &:  Rio  (rraiich-  pn-idinir.  I'lir  i onvintion  \va^ 
\<'lt()nu'«l  U>  ll:f  lily  !»y  |.  (1.  \\ OiMlward.  tlu-  mayor  of 
\'laiita..'    •...      ■    :    , 

:\_  ,V  J;:;-.v.    l'i<l.>H>».M '^  AIU»kJ.SS 

llu    jirf.-iidtnf   (alU'd    |»;irli<  idar   atti-ntioii   to  iIk-   nird   of 

n  tttr  air  l.rakt'  inaintmann'.      He  lulirvi-tl  that   railway  of- 

!"u »  r-   \vi  rr  takiiii.'   inon-   iiittn-i    in   air  lirakc  iiui>iinn-   Iml 

i;   -t«ni-   that   llu-  lUiMuA    to  U-  ~[nnt    lOr  niainti'iiant't-  of  air 

irakt->  i-  -till  Lrriuk'inLih    L;i\t-n.      llu-  iniportaiu  i-  ol"  tlu-  air 

irakt-  in  >at\Iy  .(Midiutini;  tlu-  transportation  l»u>iiK'>s  would 

-rem  to  warrant  a  m«»ri-  liht-ral  »-\|H-iulitun-  of  moiu-y  for  il- 

niainti-naiUi'.      I  he  la.-lt-rn   road-  -Imuld  '^\\v  mori-  attention 

'o  tiu    rt'tainini:    \alvc-   jiijH-   and    a<Mn  iatt-d    part-.      IViialiy 

liu'-r  |iart>.  wliiiii  ari   of  lu)  -i-rvi<<-  to  tlu-  ra.-tt-rn  road-,  ari- 

nt'iiK-<  ted,  and  wlun  the  car  arrivr-  on  tlu-  wi--ti-rii  mountain 

111-  road,  rcjiair-  mu-t  in'  made  Infon-  it  i-  fit  for  uradt-  work. 

<  au-inir  -erio-a-  <lt  la\    t(.'  iraltu.  • 

si.ACK  ACTION  i.\  i.()N(;  p \ssi:n(;kk  ikains 

irouhli-  in'uitiit  to  opi-ratintj  hiiiix  pa--<.iim  r  train-  have 
iiuTi-a.-cd  in  tin  [..i-i  fiw  \tar-,  luttu  ith-tandiuiz  the  (cm- 
-idiration  tliat  tlu  -uhjctt  of  pa--rnu'«"r  train  handlin-i  lias 
I'fi-n  uivcn  i>\  tlu  air  hrake  nu-n  and  otlur.-.  .Shuk  action 
in  any  train  i-  jiroduml  onl\  liy  a  «hanui-  in  -|>i't-d  iK-lwi-t-n 
tlu'  variou.-  <  ar-  ( ompri-in-,'  -lu  h  tr.iin>.  Tlu-  dfiiri-c  or 
sfvi-rity  of  -u«  h  -la»  k  aition  dcpi-nd-  on  tlu-  rate  at  which 
tlu-  (haiiL'c  in  >ptce|  takes  place,  and  the  wt-iiiht  aiul  numlK-r 
of  tar-  iiivolve«i 

lirake  cyliiult-r  pri---urc  nui-t  ri-e  izrailualh  in  order 
that  tlu-  movement  in  the  train  wil  l>e  taken  care 
of  '4raduall\.  uide--  the  -peed  l>e  vt-ry  liiiih.  I'n- 
dcr  the  pr<-cnt  order  of  m-iu-ral  ])a»cimer  hrakc 
condition-,  tin-  mu-t  Ik-  l>rouizht  alxtul  1>\  tlu-  Itrake 
pi|»e  rediutum  Leiiiu'  made  in  liuht  steps  and  an 
int  n-ase  in  tlu-  timi-  of  makint:  -to])-.  The  amount  of  the 
iiutial  am!  suctii-dinir  hrake  |>i|H-  n-duc  tion-,  jinKlucint;  hrake 
.ipplication>.  mu-t  tlu-refore  he  made  in  ])roportion  to  the 
-peed  of  the  tram  and  tlu-  numlier  of  (ars  involved.  It  is 
lu-ce— ar\  to  maintain  a  hrake  cyliiuler  volinne  e(|uai  to  .S  in. 
pi-toll  travel  <  ii  <  ars.  if  it  i>  tlesired  to  ol  it  a  in  proper  hrake 


<yliiuK'r  pre--ure.  and  at  the  proper  rati-  that  tlu*  ftin-ratinp 
mech.iiii-m  wa>  de-iuiu-d  t"or.  l*i>ton  travel  -luirter  than  >  in. 
produ<e.>«  a  hiiilur  cyliiuler  pre>-urc  U>r  any  «;iven  brake  pipe 
reduttion  than  -hould  l-e  the  ca-e;  then-fore  thi-  reduct-  the 
lime  in  which  the  cyliiuler  pre-.-ure  can  U-  huilt  up.  i  au-ini; 
the  car-  to  -top  more  -uddeiily  than  <lesirod.  It  i-  tlu  opinion 
of  the  ((immittcc  that  -onie  nK-an>  will  liuvi*  to  1k»  provid»-<l  to 
ofl-et  the  had  eftei  t-  of  heavy  tar-  and  >in,i;le  .-1i«h-  tyjn-  of 
liiuiulation  hrake  lii  .ir.  ("he  automatic  -la<k  adju-ter  caimot 
he  I'liminated.  -inct-  it  i-  impracti«al  to  attenijit  manual  acl- 
ju-tnunt  of  pi-ton  iravi-1  on  |ias>en<;er  car-  L'cnerally.  on 
.M-tounl  of  wi<ie  variati«in-  in  the  matter  of  tinii.  differiiicc 
hetween  standin-^y  aiul  runiiim:  travel,  the  inahiiitv  t«»  «lett-r- 
mine  t'.u--e  difference-  an<l  the  lial»ilit\   of  «-\(«-— ive  travel. 

rher<-fore  it  »an  Ik  -ei  n  that  althouirh  a  train  mav  lie- 
e<|uipped  t]in)u.:.;hout  with  l'.\l  or  I.N  (-<|uii>ment.  manv 
lault>  e\i-t  in  which  tlu  t\pt-  of  triple-  valve  ha-  iu»  iH-aritiu 
rile  maniur  in  whi<h  e\ptrien««-  ha-  d<-mon>trated  the  re- 
-pon>il»iliiy  of  tlu  irijih-  vaht  in  relation  to  -lack  a«  tion  in 
pa--enLrer  train-,  i-  that  in  loiuuition  with  mixed  I'M  .md 
l-.\  e«|uipment-.  when-  the  i:r.iduated  reli-a-i-  of  the  L  ti'iple 
valve-  are  heinu  n^^A  in  comu-«ti(tn  with  ( ar-  in  the  -anie 
train  i-<|uippt-d  with  i'  trijtle  valvo.  llu-  I,  triple  valve,  if 
a  re<kution  of  lirake  pipe  pr(---ure  i.-  made  afti-r  .i  partial 
reUa-e.  (Kveioji-  a  hiulur  hrake  cylinder  pre— ure  in  propor- 
tion to  the  hrake  |>ipe  reduction  than  i-  the  ca-e  with  th:- 
V  triple  valve-.  Thi-  feature  of  the  I.  valve  pHnkue-  a  hiiih 
rati  ol  hrak(  cyliiuler  pn--ure  iiu  rea.-»-  whi«h  ma\  produie 
-lack  action  in  train-. 

There  are  four  »  au-i-  contri1>ut!n<4  to  poor  ir.iin  handlini;. 
hut  no  atttnijit  will  he  matle  to  tover  them  mo'-e  th.iii  fuUv 
t-nrui:h  for  thoM-  liroadly  inlonned  on  the  suhjeit  t<»  follow 
<  au-i-  and  cffett.;.  - 

W  <  r^Ul  of  Vih'uJi.  Thi-  ne«i-->-aril\  involve-  mat;iiitude 
of  hrakini,'  force>.  which  in  turn  nu-an-  lart^e  hrake  c\lin- 
<ler-.  which  re<|uire:  Lariie  air  volume-;  larye  air  valve.-. 
and  hea\y   fouiuhilion   hraki-  uear. 

/.riti^th  til  Triuiis.  I'lii-  introsiuces  a  .M-rimi-  element 
into  hrake-  operation  and  performance,  nainelv,  that  of  time, 
jiarticularly  that  <if  diffennce  in  time  httween  hrake  appli- 
cation on  the  vihiiK-  at  tlu-  front  of  the  train  and  tlio-e  at 
the  n-ar.  jK-rmittiim  retardation  to  commence  at  the  front  of 
the  train  loni;  l»ef<)re  it  «  ommence-  at  the  rear,  thu-  huiuhinii 
the  train  aiui  protlm  ini;  a  reattion  when  an  cnuivalcui  rv- 
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tardation  from  Ijrake  action  ultimately  takes  place  at  the  rear,      time  it  is  l^elieved  necessary  to  take  longer  time  in  stopping 
Foundntion  Brake  Gcnr. — On  account  of  the  heavy  forces      the  long  passenger  trains  than  is  necessary  in  stopping  th- 
and   consequent   severe   duties    imposed   on   the    foundation      short  trains  i)y  a  more  gradual  application  of  the  brakes 
brake  gear,  the  designs  generally  used  have  l>econu'  entirely      The  subject  was  continued  for  the  purpose  of  investigatinj; 
inadequate  as  far  as  efficienc}-  in  pennitting  the  air  brake     means  for  overcoming  the  difi&culties  now  met  in  train  oper 
itself  to  perform  its  functions  in  proper  proportion  and  the      ation  with  the  present  air  brake  systems, 
smooth  handling  of  trains  are  concerned.      The  faults  in  the 

present  foundat^ion  brake  gear  are  principally  in  the  spring  MAINTENANCE  OF  FREIGHT  BRAKES 

susi)ension  of  hangers,  the  shoes  being  hung  ven'  low  on  the  To  maintain  higher  efficiency  of  freight  brakes,   regula: 

wheel,  and  the  use  of  the  "single  shoe*'  type  of  gear.  This  and  systematic  inspection  and  repairs  are  necessary.  Thert 
design  and  type  of  foundation  brake  gear  necessarily  involves  are  no  doubt  thousands  of  brakes  practically  useless  which 
the  condition  of  very  short  piston  travel,  which  even  with  reach  the  next  cleaning  date  without  their  condition  becoming 
very  light  reductions  results  in  a  complete  annulment  of  the  known.  Recent  dates  of  cleaning,  shown  by  stencils  on  mam 
proportions  of  the  air  brake  proper,  which  results  in  very  defective  brakes  found,  indicate  poor  work  done  by  cleaners, 
heavy  braking  forces,  even  when  the  lightest  is  necessary  to  Brake  cleaners  cannot  be  criticized  where  adequate  means  for 
avoid  shock.  In  the  endeavor  to  avoid  this  shock  on  the  part  testing  are  not  provided  or  where  the  men  are  not  properly 
of  the  engineer  by  making  very  light  reductions,  so  little  dif-  in>tructed  in  making  brake  tests  and  repairs  or  are  not  al- 
fercntial  in  pres.-ure  is  produced  between  brake  pipe  and  lowed  sufficient  time  to  do  the  work  well.  The  error  is  often 
auxiliary  reservoir  that  some  of  the  brakes  will  fail  to  release  committed,  in  connection  with  air  brake  work,  of  requiring 
with  the  consefju^nt  loss  of  power,  inability  to  make  schedule      ([uantity  and  neglecting  quality. 

time,  increase  in  fuel  consumption,  burning  up  of  brake  shoes  In  2>  trains  tested  on  account  of  complaints  that  they  were 
and  heads,  and  fiat  wheels.  ^^^^^  hard  to  hold  on  heavy  grades,  it 

Air  Brake  Vuhe  Mechanism  It-  ^^^^^^^^^  was  shown  by  thermal  tests  made 

self. — When  length  and  weight  of  ^^^1^^^^^^^^  ^t  ^^^  foot  of  a  grade  that  from  10 

trains  was  much  less  than  at  pres  ^^^k  to  26  brakes  in  each  train  were  of 

ent   (remember  tliat  many  cars  in  j^^H  no  use.      The  test  before  leaving 

trains   of   today   now   require   two  ^^^^^^iJJJJ^BH  ^^^^  summit  consisted   in  a   20  lb. 

complete   brakes   |)er  car)    the  at-  ^^  jPtHI^^^^^B  reduction     being     made     and     all 

tainment  of  a  comparatively  great  "  JC  "^^^^^HT  l>rakes  were  considered  good   that 

and  rapid  differential  or  change  of  ^^^J^^^^Kf  remained  applied  while  an  inspec- 

pressure   was   easily   secured,    l)ut  ^^^Hl^^^^^T  ^'""   ^^^^   being   made    (about    14 

under  present  conditions  this  nee-  ^i^^^^^^^r  V  minutes).      This    indicated    28   to 

essar}-    condition    is    not    possible  ^^^^^^^^ ^^^  ^^  *°"^  "^^  brake,  while  the  ther- 

with  the  equipment  as  now  used.  ^'^^^^^^  ^^^^^k  mal    tests    made    after    descending 

This  report  has  dealt  only  with  ^^^^^  ^^^^^^^^.  the  grade  showed  36  to  74  tons  per 

the  fundamental  causes  of  the  bad  ^^^^k  fl^    ^^^^^^^^^^^^  good  brake.     The  number  of  cars 

effects,  and  the  remedies  suggested  .^^^^^^ U^^^^^^^^^^^^^^^.        '"  these  trains  ran  from  56  to  70 

strike  at  the  root  of  ^^^^^^M^/k^^^^^^^^^^^^^^^B'       '^^^  ^^^  gross  from  1,940 

may   be  i^^^^^H^^^^^^^^^^^^^^^^^r  ^^"^  ^^ 

the  bad  effects  may  be  mitigated  in  ^^^^^t^^^^^^^^^^^^^^^f  '^^  ^"  indication  that  the  condi- 

a  practical  manner  b}-  instruction,  ^^^^^^^^^^^^^^^^^^^HF  freight  brakes  showing  the 

maintenance  and  mani}^ulation.  ^^^^^^^^^^^^^^^^^^HR^  "^^  ^^  "^^^^  efficient  cleaning  and 

The  report   is  signed   by  J.   A.  Sl^^^^^^^^^HRHI^^^^  repairing     is     found     throughout 

Burke,   chairman,   and  W.    Hotz-  ^^^If^^SlflSK^I^^^^^  quite    an    extensive    territory,    we 

field.  '  will   give   a   few   figures   covering 

Di  cussiox  brake  conditions   on  cars   passing 

,.,       -         ■'.  ^"     "  J.  T.  siattery.  President.  over  a  group  of  roads  which  main- 

1  he   loundation  gear  on  many  ^ip  Brake  Association  tarn     deadlmes     to  protect   their 

of    the    modem    heavy    cars    was  mountain  grade  traffic.     One  tabu- 

believed  to  be  of  improper  design.  Those  roads  that  are  ulution  shows  that  out  of  19,862  freight  brakes,  representing 
using  the  clasp  brake  do  not  have  nearly  the  amount  of  many  different  lines  of  railroad,  that  were  tested  during  the 
troul)le  that  is  experienced  by  those  roads  using  the  single      last  eight  months  of  1914,  parts  required  repairs  as  follows: 

shoe  brake.    The  violent  shocks  in  passenger  trains  which  are  Triple  valves    2.268 

manv  times  sufficient  to  break  a  passenger  train  in  two  are  'i'^^''*  cylinder  packing  leathers...... 2,29S 

•^  "  I'ressuii-    retainitii;    valves   and   their   pipes 3,080 

the  direct  roult  of  uneven  piston  travel  in  the  cars  through-  ^,           .1       .  i    i  x-            j      .  ai     ji-     ,.       • 
out  the  train.     This  is  due  to  an  efficient  foundation  gear  ,,^>'."r  [""  ^;^''y^^^t ion  made  at    deadline'  points  covering 
and   poor  brake  cvlinder  maintenance.     It  was  stated   that  -^O.^r,  /  brakes  tested  during  eleven  months  in  the  latter  part 
the  locomotive  engineer  could  not  be  held   responsible   for  "^  ^^^'^  ^"^^  the  forepart  of  1914,  the  parts  shown  to  be  de- 
poor  handling  of  the  train  when  such  conditions  exist.    With  *''^^'''^  ^'^""^  '^-'  toilow.^: 
the  single  shoe  tvpe  of  gear  the  shoes  are  hung  below  the              «'"''?''  ^''V.^'"   — i' •• " " ' ;  • '  u I'Wi 

»  -  ».  J^  ,       -  ,  ,      "  ,,     ,  Brake   cylinder   packing    leathers 8,369 

horizontal  center  line  of  the  wheels  and  as  they  are  pulled  r.rake  cylinders  cleaned,  including  those  having  packing 

down  bv  the  friction  of  the  wheel,  in  heavy  brake  applica-  preslu^re'^'^retatnS^'vWeV.y.!!!!!;!!!!!!!".;!!:.;!:::.;}^ 

tions.  the  automatic  slack  adjuster  compensates  for  this  ad-  ^j^^  following  tabulation  covering  triple  valves  removed 

d.t.onal    horizontal    movement    of    the    shoes    and    thereby  ^^,,   ^^^^  ^^  ^^°^j^  ^j^         ^^^^^  ^^^^^^^  ^^^^  indicated  by 

shortens  the  piston  travel  which  gives  unequal  braking.     For  ^.^^^  ^^^  ^^^^^  H^,  ^^^^^  ^^^  .^  ^^^^  ^^  ^^.^  ^^^  ^           ^jjl 

this  reason  the  c  asp  type  of  brake  was  strongly  recommended.  .^      ^  j     ^^^    ^  ^^        ^     ^                            ^^^ 

With  this  type  the  shoes  are  hung  on  the  horizontal  center  '^^^  ^^^^^^  ^^  ^^^^^  ^^     ^^^g. 

line  of  the  wheels  and  the  pressure  of  each  individual  Shoe  ^ 

.111  1  J         1        --ri,     c  *• ^^  *v.«  +«.^i-  15,270  triple   valves   removed   for   all    causes. 

on  the  wheel  ma>  be  reduced.      The  forces  acting  on  the  truck  8.638-S6  per  cent-Packing    ring    leakin«. 

are  also  such  as  to  tend  to  keep  the  shoes  in  their  proper  ?'11t~~?^  p^*^  cent— sude  vaUe  leaking 

.  .  ,,,.  ,  ,.^.  ,*         ^,  ^   ^t  ^  1.871 — 12  per  cent — Graduation   valve    leaking. 

position.     With  conditions  such  as  thev  are  at  the  present  1,348— 9  per  cent— Piston  bushing  worn. 
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1,244 —  8  per  cent — Emergency   valve   defective 
156^  1   per  cent — Feed    groove    defective. 
274 —  2  per  cent — \'ent   valve   defective. 
350 —  2.2  per  cent^Vent  valve  piston. 
196 —    1   per  cent — Water    in    triple. 

The  foregoing  figures  would  indicate  the  necessity  for 
n^.iire  and  l^etter  triple  vulve  repairs  and,  in  addition^  to  this, 
the  committee  emphasizes  the  need  of  systematic  and  con- 
tinued attention  to  brake  cylinder  leakage.  It  is  indicated 
J)v  careful  tests  made  that  approximately  50  per  cent  of 
freight  brake  inefficiency  is  due  to  brake  cylinder  leakage. 

A  large  part  of  these 
brakes  are  considered 
efficient  by  level  roads. 
This  involves  a  num- 
ber of  details,  such  as 
packing  leathers  in 
poor  condition  on  ac- 
count of  being  porous, 
due  to  not  being  treat- 
ed at  regular  intervals 
with  a  proper  filling 
substance,  worn  thin 
or  cracked,  not  being 
centrally  applied  on 
the  piston,  follower 
plate  bolts  not  drawn 
tight,  expander  ring 
of  poor  quality  of 
metal  and  lacking 
elasticity,  failure  to 
shape  the  expander 
ring  to  fit  the  cylinder 
<ind  follower  [)lates  of  too  small  diameter  to  prevent  the  ex- 
pander ring  slipj:)ing  out  of  place. 

As  showing  tlie  effect  of  service,  a  gage  test  of  76  brakes 
that  had  run  less  than  tlie  allotted  time  since  cleaning  showed, 
after  obtaining  50  lb.  brake  cylinder  pressure  and  noting 
loss  during  one  minute: 

71.0  per  cent  leaked  over  5  lb. 

59.2  per  cent  leaked  over  10  lb. 

40.7  per  cent  leaked  over  IS  lb. 

21.0  per  cent  leaked  ovti  20  lb. 

The  S9.2  per  cent  that  leaked  over  10  lb.  averaged  22  lb. 
leakage  per  minute,  or  44  per  cent  of  a  full  service  applica- 
tion. Vet.  all  of  these  are  brakes  that  would  be  termed 
■'Efficient'  in  an  ordinary  terminal  test. 

A  thorough  instruction  trip,  during  which  work  done  by 
■cleaners  and  repair  men  was  carefully  checked  and  advice 
given  as  to  how  to  locate  and  remedy  defects,  produced  a 
Ijctlerment  in  the  following  year  of  7.5  per  cent  in  the  aver- 
age months  of  service  before  cleaning  was  required. 

The  report  was  signed  by:  Mark  Purcell  (chairman),  J. 
T.  Slattery,  and  Frederick  VonBergen. 

DISCUSSION 

The  importance  of  maintaining  the  brake  cylinder  in  good 
londition  was  greatl}'  emphasized.  Trouble  has  been  ex- 
perienced with  the  cylinder  packing  leathers  becoming  porous. 
Some  roads  are  attemj)ting  to  reclaim  them  by  soaking  them 
in  a  .«;uitable  "filler." 

F.  B.  Farmer.  W'estinghouse  Air  Brake  Company,  re- 
ferred to  the  brake  cylinder  as  one  of  the  most  im}X)rtant  and 
vital  parts  of  the  air  brake  system.  Its  cleaning,  lubrication 
and  repair  are  almost  entirely  placed  in  the  hands  of  the 
lowest  paid  air  brake  man,  and  too  often  the  quantity  han- 
dled by  this  man  is  the  sole  measure  of  his  work.  The  prop- 
erly maintained  triple  valve  must  accompany  the  properly 
maintained  l^rake  cylinder.  With  the  latter  and  without  the 
former  the  brakes  will  creep  on,  resulting  in  stuck  brakes 
and  slid-llat  wheels.  The  soap-suds  leakage  test  on  the 
l)rake  cylinder  piston  rods  is  a  simple,  quick  and  reliable 
test  which  none  should  neglect  to  use. 


On  the  Northern  Pacific  a  brake  cylinder  is  set  up  at 
repair  points  to  enable  the  men  working  on  air  brake  repairs 
to  test  out  packing  leathers  and  learn  to  distinguish  between 
the  good  and  bad  ones.  In  the  closing  Mr.  Purcell  stated 
that  a  great  deal  of  inefficient  work  is  due  to  the  lack  of 
proper  instruction  or  education  of  the  man  that  is  assigned 
to  do  this  class  of  work.  It  is  possible  to  maintain  an  air 
leakage  of  less  than  five  pounds  per  minute  by  proper  or- 
ganization and  competent  workmen.  The  lubricant  used  in 
an  air  brake  cylinder  should  be  such  as  would  penetrate  into 
the  packing  leather  serving  as  a  filler. 

AIR  BRAKE  APPRENTICES 
BY  C.  M.  DRENNEN 

Few,  if  any.  railroads  have  made  any  effort,  until  recently, 
to  produce  sj)cciall}-  trained  men  to  take  care  of  the  air 
brakes.  .\ir  brake  mechanics  are  generally  selected  in  loco- 
motive service  from  machinists  or  in  car  service  from  car 
repairers  or  helpers.  .\ccording  to  tlie  schedules  of  most 
railways,  machinist  apprentices  are  given  their  choice  of 
two  or  three  months  in  either  'the  tool  room,  air  room,  or 
brass  corner.*"  This  is  usually  the  experience  that  a  greater 
part  of  the  air  brake  mechanics  have  during  their  apprentice- 
ship. They  are,  therefore,  not  equipped  to  take  the  respon- 
sibility of  air  brake  work  in  the  roundhouse  or  shop,  but 
must  get  their  training  by  e.xperience  after  Ixx-oming  ma- 
chinists, rhis  is  expensive,  not  only  becau.se  of  the  pay  the 
machinist  draws  but  also  because  of  the  mistakes  he  will 
make  and,  therefore,  the  delays  he  will  cause  while  he  is 
getting  this  experience. 

One  railroad  is  training  machinist  apprentices  for  air 
brake  work  by  giving  them  their  last  six  months  on  air  brake 
work  with  the  two  or  three  months  they  had  in  the  air  brake 
repair  room.  This  will  give  them  eight  or  nine  months  of 
practical  experience.  This  road  gives  all  machinist  appren- 
tices air  i)rake  class  room  instruction  once  a  week  for  four  to 
six  months  of  the  year.  Classes  are  held  at  night  in  a  Toom 
csptciall}  e(]u'i.pcd  laul  attendance  is  made  compulsory.    The 

boys  are  started  in 
these  classes  not  later 
than  the  time  they  be- 
gin work  in  the  air 
brake  room.  Another 
road  gives  six  months 
in  the  air  brake  repair 
room,  six  months  in 
roundhouse  air  brake 
running  repairs  and 
turns  the  technical 
training  over  to  the 
International  Corre- 
sjx)ndence  School.  An 
efficient  air  brake 
mechanic  is  one  having 
such  practical  e.xperi- 
ence and  working 
knowledge  of  air 
brakes  that  he  can  in- 
spect, repair,  set  up 
and  test  properly  the 
equipment  in  his  charge  in  the  least  possible  time. 

Following  are  the  proposed  schedules  for  specializing  ap- 
prentices on  air  brake  work.  In  the  first  one  the  boy  would 
i>e  selected  from  the  machinist  apprentices  as  they  go  through 
the  air  brake  repair  room.  They  will  have  served  two  and  a 
half  years  as  machinist  apprentices,  and  when  they  get  in  the 
air  brake  work,  if  they  show  themselves  esp>ecially  adapted 

for  this  work,  they  may  lie  made  air  brake  apprentices  and 
given  the  following  schedule  with  which  to  finish  ther  t  me 
as  such : 
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Months. 

Air   brake    repair    room   in    sencral    sliops 8 

Lubi-ic.ifors,    injectors,    and    headlights 3 

Air    brake    pipe    work 1 

Roundhouse    air    brake    repairs,    inspecting,    etc 5 

\\  ith   road  foreman  of  engines,  air  brake  instruction  car,  •r 

tiring      1 

lotal     18 

The  schedules  following  will  give  an  air  brake  apprentice- 
ship from  the  start.  The  usual  method  of  selecting  appren- 
tices would  be  followed;  that  is,  from  boys  in  the  shop  or 
applications.  They  should  be  given  six  months  as  others 
are,  and  if  not  fitted 
for  the  work  could  be 
transferred  or  d  i  s- 
missed : 

Months. 

Repairing  hose,  angle  and 
cutout  cocks,  retainers, 
etc ...   3 

Cleaning  and  repairing 
triple    valves    6 

Dress  press  and  lathe  work  3 

Repairing    pumps    3 

Repairing  brake  valves  and 
engine    equipment     4 

Lubricators,  injectors,  head- 
lights       2 

Air    brake    pipe    work 2 

Rip-track    air    brake    work.    1 

Inspecting  trains   (helper).    1 

Rotindhouse  air  brake 
works    9 

With  road  foreman  of  en- 
gines, air  brake  instruc- 
tion  car   and   firing 1 

Total     36 

It  may  be  said  that 
there  is  not  enough  de- 
mand for  air  brake 
mechanics   to   afford   a 

place  for  such  an  apprenticeship.  Yet.  if  the  number  of  men 
who  are  employed  on  railroads  in  tlie  >cr\ice  of  tinner,  black- 
smith, painter,  upholsterer,  patternmaker,  molder,  etc.,  for 
all  of  which  an  apprenticeship  course  is  furnished,  is  com- 
pared with  the  number  of  men  working  on  air  l)rakes,  lubri- 
cators, and  injectors,  it  will  be  found  that  the  hitter  will  ex- 
ceed any  one  and  most  any  two  of  the  fonner  classes.  The 
air  brake  is  fully  as  important,  requires  as  much  skill,  and 
certainly  more  time  should  be  spent  in  learning  how  to  take 
care  of  it. 

A  schedule  for  air  brake  apprentices  for  car  work  is  given 
below : 

Months 

Dismantling    air    brake    eiiuipnuiit 1 

Repairing  host .  an)jK'  cocks,   itf 2 

(i;neral    rip-track   and    air   brake    repair    wwrk 10 

(IcaninK    and    rrpaiiinK    tripK-    valves 4 

On   brake    cylinders 2 

Leverage    work     1 

Testing      1 

Inspecting    trains    8 

Braking    on    roail 1 

Total      30 

This  would  make  a  trade  out  of  air  l»rake  repairing  and 
insjX'cting  and  would  secure  letter  men  in  the  ser\-ice;  it 
would  produce  men  that  would  Ik*  valuable  as.sets  to  the  car 
department.  The  efficient  air  brake  mechanic  will  keep  down 
failures,  keep  engines  and  cars  moving,  and  add  much  to 
the  life  of  air  brake  ecjuipment.  The  value  cannot  \>e  e.^^ti- 
mated,  nor  can  the  railroad  determine  the  exact  results  from 
such  an  expenditure,  but  it  will  l)e  repaid  many  times  for 
the  efficiencv  added  to  these  departments. 

DISCUSSION 

It  was  stated  that  the  im|)ortance  of  having  an  adequate 
and  thorough  aj)prentice  .'iystem  for  the  instruction  of  the 
men  that  maintain  the  air  brakes  has  been  greatly  under- 
estimated in  the  past.  It  is  necessary  for  the.se  men  to  thor- 
oughly understand  the  purpose  for  which  the  various  parts 
of  the  air  brake  equipment  are  used  in  order  that  they  may 
know  of  the  importance  of  their  work  in  train  operation. 
There  is  no  question  but  that  a  lot  of  work  is  done  ineffi- 
cientlv,  and  that  delavs  and  accidents  occur  because  the  men 


handling  the  air  brake  repairs  are  not  properly  informed.  It 
was  believed  that  this  subject  was  a  most  important  ma!:er 
for  the  railroads  to  consider. 

CARE    OF  MODERN    PASSENGER  BRAKE    EQUIPME.M 

BY    C.  U.  JOY 

The  subject  of  the  care  of  modem  passenger  brake  equ  p- 
ment  naturally  divides  itself  into  three  parts,  namely:  la- 
spection,  yard  testing,  and  maintenance. 

Inspection. — Car  inspectors,  repairmen  and  air  brake  in- 
spectors should  be  instructed  and  required  to  pass  an  ex- 
amination on  the  construction  and  operation  of  the  air  brake 
equipment  in  order  to  qualify  them  properly  to  perform  their 
duties.  Trains  should  be  properly  inspected  on  arrival  at 
terminals.  Local  trains  should  be  given  a  terminal  inspec- 
tion once  each  day.  The  automatic  slack  adjuster  is  an  es- 
sential part  of  a  modern  passenger  brake  equipment,  and 
must  l)e  attached  to  each  brake  cylinder. 

]'urd  Testing. — Ever\'  passenger  train,  after  having  had 
its  terminal  inspection,  should  be  subjected  to  a  proper  yard 
test.  The  yards  should  be  properly  piped  and  have  com- 
pressor capacity  sufficient  to  maintain  at  least  110  lb.  air 
pressure.  There  should  be  a  portable  testing  machine  with 
suitable  walks  between  the  tracks  to  facilitate  moving  it 
about.  A  terminal  yard  handling  16  trains,  avetaging  8  cars 
each  per  day,  should  have  one  testing  machine  and  two  men 
to  make  the  tests. 

Maintenance. — The  subject  of  maintenance  may,  for  con- 
venience in  handling,  be  divided  into  three  parts:  Valvular 
mechanism;  parts  connected  with  air,  such  as  piping,  brake 
cylinders  and  slack  adjusters,  and  the  mechanical  transmis- 
sion, such  as  levers,  rods,  brake  shoes,  etc. 

It  has  Ijeen  the  practice  of  practically  all  railroads  to  clean 
the  triple  valve  everv-  three  months  and  the  brake  cylinder 
and  slack  adjuster  every  six  months.  Tests  have  developed 
that  a  PC  control  valve  properly  cleaned  and  lubricated  and 
afforded  proper  protection  from  dirt  and  moisture  will  remain 
in  ser\'ice  over  a  year  and  stand  the  yard  te.«it  each  day,  and 
also  that  this  same 
valve  will  pass  the 
rack  test.  Such  being 
the  ca.^e  it  is  reason- 
able to  assume  that  the 
efficiency  of  the  valve 
is  increased  above 
what  it  would  l)e  if  it 
were  cleaned  four 
times  during  the  year 
or  every  three  months. 
The  control  valves  that 
were  subjected  to  this 
te."it  were  lubricated  as 
follows:  The  slide 
valves,  piston  l>ushing.-> 
and  packing  rings  wen- 
lubricated,  sparingly, 
with  dynamo  oil. 
graphite  and  oil,  trij)ic 
valve  oil  and  a  light 
generator  oil. 

The  co.^it  of  removing,  cleaning,  testing  and  replacing  a 
control  valve  is,  together  with  the  dust  collector  and  strainer, 
al)Out  $1.5.>.  All  valvular  mt>chanism  that  fails  to  pass  the 
yard  test  should  be  removed  and  shopped  for  repairs. 

All  piping  should  be  thoroughly  inspected  and  tested. 
Tests  have  determined  that  if  brake  cylinders  are  properly 
cleaned  and  lubricated,  particularly  if  they  are  equipped 
with  the  J.  M.  expander  ring,  they  will  remain  in  .service 
with  a  minimum  leakage  for  18  months.  The  cost  of  clean- 
ing and  lubricating  the  brake  cylinders  and  slack  adjusters 
is  about  $1.02,  which,  added  to  $1.5.5  for  the  control  valve. 
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L'ves  a  total  cost  for  cleaning  the  entire  equipment  of  $2.55, 
tic  average  price  of  labor  being  ZSyz  cents  per  hour.  Ex- 
i,  iding  the  time  of  cleaning  of  the  control  valve  to  six 
lijnths  and  the  brake  cylinder  and  slack  adjuster  to  12 
ninths  would  mean  a  saving  of  50  per  cent  of  the  present 
((-t  of  this  work,  and  experience  will  probably  demonstrate 
that  a  further  saving  may  advantageously  be  made  along 
tl,.>e  lines. 

Levers  and  rods  should  be  carefully  inspected.  The  cou- 
!.t  ruction  of  the  foundation  brake  gear  should  be  such  as  to 
iv.iintain  the  position  of  the  brake  shoe  in  relation  to  the 
wheel  at  the  same  point  practically  all  the  time,  giving  uni- 
tdrm  braking  and  an  even  wear  of  the  shoes. 

With  the  heavy  passenger  equipment  now  in  use  a  prop- 
erl}'  designed  clasp  brake  is  of  the  utmost  importance  for  ef- 
ficient and  satisfactory  braking.  The  advantage  derived  by 
using  the  clasp  brake  is  very  noticeable  in  service,  as  it  does 
away  with  the  pulling-down  effect  on  the  truck  during  a 
brake  application,  making  a  much  smoother  stop.  Hot  boxes 
are  eliminated  to  a  certain  extent  due  to  an  equal  pressure 
king  exerted  on  each  side  of  the  wheel  which  holds  the 
journal  in  its  bearing  and  the  tendency  of  picking  up  waste 
iK-lween  the  journal  and  bearing  is  remote.  Tests  have  shown 
that  with  this  type  of  brake  the  life  of  the  brake  shoes  is 
ai)[)roximately  30  per  cent  greater,  due  to  the  low  brake  shoe 
])ressure. 

DISCUSSION 

It  was  generally  believed  that  the  time  of  cleaning  triple 
valves,  control  valves  and  brake  cylinders  on  passenger 
niuipment  could  be  increased  from  three  to  six  months  pro- 
vided the  w(jrk  was  thoroughly  done  by  competent  men.  This 
does  not  mean,  however,  that  they  should  not  be  tested.  One 
member  l>elieved  that  it  would  be  practicable  to  allow  these 
])arts  of  the  air  brake  equipment  to  go  without  cleaning  until 
they  were  shown  defective  by  the  M.  C.  B.  tests.  This  would 
materially  reduce  the  cost  of  the  air  brake  maintenance. 
Some  members  advocated  that  no  oil  be  used  on  a  triple  valve 
slide  valve  seat.  Oil  is  a  cause  of  undesired  quick  action 
and  will  catch  dust  and  cause  the  valve  to  become  dirty. 
Tests  made  on  the  Central  of  New  Jersey  with  1,000  new 
cars,  on  500  of  which  the  triple  valves  were  lubricated  with 
graphite  and  the  other  500  having  no  lul)rication  at  all, 
>howed  at  the  end  of  the  year  that  those  with  no  lubrication 
had  given  the  better  ser\'ice  and  were  in  better  condition. 

MOISTURE  IN  LOCOMOTIVE  BRAKE  SYSTEM 
BY  MARK  PURCELL 

It  is  absolutely  necessary  thoroughly  to  thaw  and  blow 
out  the  main  reservoirs  and  piping  each  trip  before  the  en- 
gines leave  the  roundhouse.  Where  this  practice  has  been 
followed,  freezing  of  the  pipes  in  severe  cold  weather  ha.-^ 
been  eliminated,  and  where  this  has  not  been  done  the  freez- 
ing has  been  frequent. 

Temperature  tests  of  the  air  were  made  on  a  locomotive 
liaving  an  8^-in.  cross  compound  compressor  located  on  the 
left  side,  and  well  forward,  two  main  reservoirs — one  on  each 
-ide  under  the  running  boards  and  well  forward  of  firebox — 
with  a  combined  capacity  of  75,000  cu.  in.,  45  ft.  of  13/2-in. 
discharge  pipe  between  the  compressor  and  the  first  main 
reservoir  located  under  running  board  on  left  side  of  engine 
and  50  ft.  of  1-in.  equalizing  pipe  between  the  first  and 
second  reser\'oirs  running  from  the  forward  end  of  the  first 
main  reservoir  on  the  left  side,  under  boiler  to  the  right 
^ide,  then  forward  and  back  under  the  running  board  con- 
lecting  to  the  forward  end  of  the  main  reservoir  on  the  right 
ide  of  the  engine,  a  1-in.  \npc  extending  from  the  back  end 
<>f  the  second  main  reservoir  to  the  engineer's  brake  valve. 
Thermometers  were  inserted  in  the  piping  at  difi-erent  points 
IS  follows:  No.  1  at  the  point  of  connection  of  the  com- 
pressor discharge  pipe  to  the  first  main  reservoir;  No.  2  at 


the  connection  of  the  1-in.  equalizing  pipe  to  the  second 
main  reser^'oir,  and  No.  3  in  the  1-in.  pipe  between  the 
second  main  reser\oir  and  the  engineer's  brake  valve.  Other 
thermometers  were  used  to  determine  the  prevailing  tempera- 
ture of  the  air  before  it  entered  the  compressor.  The  locomo- 
tive was  standing  still  during  the  tests  and  there  was  a  slight 
wind  blowing  against  the  right  side  of  the  engine. 

rhe  compressor  was  started  and  when  the  pressure  had 
been  raised  from  atmospheric  to  90  lb.,  as  shown  by  the  air 
gages,  thermometer  No.  1  showed  80  deg.;  No.  2,  41  deg., 
and  No.  3,  44  deg.  The  engineer's  brake  valve  was  then 
placed  in  full  release  and  the  rear  angle  cock  opened  suf- 
ficiently to  relieve  the  pressure,  and  the  compressor  was  run 
for  2  hours  and  45  minutes  with  results  shown  in  the  fol- 
lowing table: 

SiKi.-il  Temperature  degrees — F. 

No.            'lime  sinjile     , ^ '^ ■ ,^  Air 

of              run-  strokes  .\t  strain-    Ther.        Ther.  Ther.  pressure 

Kun             min.  per  min.  Atmos.*      erst         No.  1       No.  2  No.  3  pounds 

1     27  128  40              60              121            61  63  90 

2    25  108  40             60             116           56  62  90 

3     15  120  40             60              136           66  60  88 

4    25  120  45             63             146           81  68  85 

5     20  122  45              63              146            83  63  90 

6     28  80  45             60              106           61  60  90 

/     25  80  45              58              106           60  60  90 

'Thermometer  was  located   15   ft.   from  the  engine  on  the   right  side. 
tThermomcfer  was  located   10  in.   from  the  strainer  of  the  compressor. 

.\s  shown  in  the  table,  thennometer  No.  3  showed  a  slightl} 
higher  temperature  than  thermometer  No.  2  in  the  first  and 
second  runs  and  lower  in  the  subsequent  runs.  This  was 
due  to  the  effects  of  heat  from  the  firebox  and  variation  in 
the  speed  of  the  prevailing  wind.  The  difference  in  tem- 
perature of  the  surrounding  atmosphere  and  that  at  the  com- 
pressor air  strainers  indicates  the  necessity  of  locating  strain- 
ers in  the  coolest  place  possible.  Conditions  observed  gen- 
erally as  well  as  the  temj)eratures  shown  by  the  tests  would 
indicate  that  the  proj)er  amount  of  cooling  pipe  needed  has 
not  been  reached  in  any  of  the  locomotive  installations  yet 
recorded. 

There  should  be  at  least  two  main  reservoirs  on  each 
locomotive  with  50,000  to  90,000  cu.  in.  total  storage 
volume,  corresponding  to  compressor  capacity,  and  prefer- 
ubl}-  not  less  than  60,000  cu.  in.  for  freight  locomotives,  with 
45  ft.  of  discharge  pipe  between  each  compressor  and  the 
first  main  reser\-oir,  and  from  50  to  60  ft.  of  equal- 
izing pipe  between  reser^'oirs.  One  inch  pipe  is 
preferable  to  any  larger  size  for  the  equalizing  pij)e 
between  reservoirs  on  account  of  it  giving  a  greater  amount 
of  radiatiton  per  cu.  ft.  of  air  passing  through  it  and  pro- 
viding sufficiently  rapid  flow  to  fill  the  requirements  when 
releasing  the  brakes.  Air  cooling  pipes  should  be  lo- 
cated above  the  point  of  connection  to  the  reser\oirs  so  that 
moisture  may  drain  into  the  reservoirs  with  the  flow  of  air, 

DISCISSION 

It  was  stated  that  it  was  impossible  to  lay  down  a  hard 
and  fast  rule  governing  the  length  of  radiating  pipe  between 
the  air  compressor  and  the  main  reservoir.  The  length  of 
radiating  pipes  depends  upon  the  size  of  the  compressor. 
Mr.  Park,  of  the  Westinghouse  Air  Brake  Company,  stated 
that  yj  sq.  ft.  of  radiating  surface  is  allowed  per  cu.  ft. 
displacement  of  the  compressor  in  communities  where  it  is 
neither  too  warm  nor  too  cold.  The  pipe  passing  frcMii  one 
side  of  the  engine  to  the  other  is  not  included  with  the  ra- 
diating surface,  as  it  is  too  near  the  boiler.  Also  the  surface 
of  the  reservoir  is  not  included  in  computing  tlie  radiating 
surface.  The  air  strainer  to  the  pump  can,  with  consider- 
aljle  advantage,  be  piped  out  from  the  pump  to  permit  of 
getting  as  cool  and  dn*-  air  as  possible. 

Mr.  Purcell  stated  that  on  the  Northern  Pacific  88  sq.  ft 
of  radiating  surface  is  used  per  100  cu.  ft.  of  free  air  dis- 
placement of  the  compressor,  and  one-third  of  the  surface  of 
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the  main  reservoir  was  included  in  the  radiating  surface, 
altliough  he  believed  this  was  excessive. 

EXCESS    PRESSURE 
BY  M.  S.  BRLK 

Excess  pressure  is  generally  understood  to  mean  the  dif- 
ference between  the  pressure  in  the  main  reservoir  and  that 
in  the  brake  pipe.  Since  my  connection  with  air  brake  work, 
20  lb.  excess  pressure  has  been  considered  the  proper  amount 
to  carry  on  all  classes  of  trains.  In  the  past  few  years  we 
have  made  many  changes  in  the  air  brake  equipment,  neces- 
sitated by  increased  weight  of  cars  and  locomotives  and  the 
great  increase  in  the  number  of  cars  hauled.  There  are  times 
when  we  need  a  higher  excess  pressure  when  the  brake  valve 
should  be  allowed  to  remain  in  running  position.  When  as- 
cending long  grades,  we  always  have  quite  an  increase  in 
brake  pipe  leakage.  In  addition  to  this,  the  compressor  is 
called  upon  to  furnish  then  more  air  than  at  any  other  time 
for  Sanders,  fire  doors  and  sometimes  the  bell  ringers.  Should 
we  be  unable  to  maintain  the  proper  excess,  does  not  the 
feed-valve  commence  to  close?  If  so,  do  not  the  brakes 
commence  to  creep  on?  This  very  often  necessitates 
"doubling." 

We  were  not  in  a  position  to  materially  increase  the  com- 
pressor capacity  immediately  and  it  was  up  to  the  ''air-man" 
to  do  something.  So,  in  our  efforts  to  overcome  the  trouble,  we 
increased  our  excess  from  20  to  30  lb.  with  excellent  results. 

DISCUSSION 

It  was  stated  by  several  members  that  if  the  feed  valves 
and  their  connections  were  kept  in  proper  condition,  and  the 
leaks  in  the  train  line  brought  down  to  the  proper  amount 
there  would  be  no  necessity  for  carrjing  more  than  20  lb. 
excess  pressure  in  the  main  reservoir.  Some  members  recom- 
mended that  the  feed  valve  be  tested  every  two  weeks,  and 
one  member  stated  that  ever)-  week  was  plenty  long  enough 
for  them  to  run.  .\n  imperfectly  maintained  feed  valve  is 
responsible  for  the  brakes  creeping  on  and  for  stuck  brakes. 
It  was  also  stated  that  the  need  of  excess  pressure  was  due 
to  insufficient  capacity  of  the  compressor.  On  the  long  trains 
carrying  an  excess  pressure  greater  than  20  lb.  the  pump  is 
liable  to  run  hot.  On  the  Santa  Fe  soap-suds  tests  are  ap- 
plied to  the  hose,  and  tests  for  leakage  are  made  to  every  car 
sent  to  the  repair  tracks,  whether  it  is  sent  for  air  brake 
repairs  or  not. 

RECOMMENDED   PRACTICE 

Under  heading  "Gages,"  sub-heading  'Location,"  the  fol- 
lowing articles  should  i)e  added:  (4)  .\11  cabooses  should 
be  equipped  with  an  air  gage.  (5)  Caboose  gage  should  be 
lighted  with  a  lamp  arranged  with  suitable  shades  that  will 
permit  the  light  to  show  only  on  the  face  of  the  gage.  (6) 
Gage  location  to  be  such  as  to  permit  of  readily  noting  the 
pressure  either  from  the  cupola  or  the  conductor's  desk.  (7) 
Caboose  gage  .should  l)e  of  good  quality  and  the  dial  should 
be  not  les  sthan  5  in.  in  size.  (8)  The  /4-in.  pipe  to  air 
gage  to  be  provided  with  a  tee  head  cut-out  cock  and  be- 
tween cut-out  cock  and  gage  a  plug  tee  to  be  provided  for 
use  in  carrying  on  necessary'  tests  with  caboose  gage. 

Under  heading  "Triple  Valves,"  sub-heading  "Cleaning 
and  Repairing,"  the  following  article  to  be  added:  (10)  In 
cleaning  emergency  valve  seats  no  sharp  instrument  should 
be  used  that  would  possibly  scratch  or  mar  it.  All  flat  seats 
should  be  re-machined  to  the  standard  half-round  bearing. 

Under  heading  "Piping,"  sub-heading  "General,"  Article 
2  to  be  changed  to  read :  All  pipes  should  be  hammered  and 
thoroughly  blown  out  before  being  connected  and  all  pipe 
ends  to  be  reamed  full  size  after  cutting. 

Under  heading  "Foundation  Brake  Gear,"  sub-heading 
"Leverage,"  Article  11  to  be  changed  to  read:  Foundation 
brake  gear  on  all  modern  passenger  equipment  cars  should 


be  designed  so  as  to  withstand   105    lb.   cylinder  pressur  . 

The  report  was  signed  by:  S.  G.  Down,  chairman;  H.  A. 

Wahlert;  N.  A.  Campbell;  J.  R.  Alexander  and  N.  A.  Clark. 

OTHER  BUSINESS 

Other  papers  and  reports  were  presented  on  Piping  of 
Locomotives  and  Cars,  and  Hand  Brakes  for  Heavy  Pas- 
senger Cars.  On  Wednesday  afternoon  a  lecture  on  the 
manufacture  of  iron  tubes  was  given  by  R.  W.  Kenney,  of 
the  A.  M.  Byers  Company,  Pittsburgh.  Motion  picture? 
were  shown  illustrating  the  lecture.  W^alter  V.  Turner  made 
a  novel  and  interesting  talk  on  Thursday  afternoon.  He 
showed  by  means  of  motion  pictures  the  operation  and  the 
manner  in  which  the  air  flowed  through  the  various  passages 
of  the  U.  C.  triple  valve  during  the  charging  service  appli- 
cation, emergency  application  and  the  releasing  of  the  brakes. 
Ihe  possibilities  of  illustrating  brake  performance  by  this 
method  is  well  worth  considering  in  the  matter  of  instruc- 
tion. Mr.  Turner  also  showed  illustrations  of  various  freak 
inventions  which  were  both  interesting  and  amusing.  T.  O. 
Sechrist,  master  mechanic,  Louisville  &  Nashville,  also  ad- 
dressed the  association  during  the  Thursday  morning  session. 

The  secretar\-  reported  a  total  membership  of  1,177,  and 
a  cash  balance  of  $l,o60.90.  There  were  over  200  mem- 
bers present  at  the  convention. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  T.  W.  Dow,  Erie. Railroad;  first  vice-president, 
C.  H.  Weaver,  N.  Y.  C.  West  of  Buffalo;  second  vice-presi- 
dent, C.  W.  Martin,  Pennsylvania  Railroad;  third  vice- 
{iresident,  F.  J.  Barry,  N.  V.  O.  &  W. ;  secretar}',  F.  M. 
Xellis,  W'estinghouse  Air  Brake  Company,  and  treasurer. 
Otto  Best,  Nathan  Manufacturing  Company. 


CLEANING   PASSENGER   CARS 

The  exterior  of  cars  when  very  dirty  from  rain  and  dust 
should  be  thoroughly  washed  1)\-  means  of  a  hose  with  a 
small  nozzle  and  a  brush  on  a  long  handle,  one  man  using 
the  brush  while  the  other  applies  the  water.  This  also 
applies  to  the  trucks.  \\'hen  the  windows  are  dry  wipe 
them  off  with  dry  white  waste  or  cheese  cloth.  This  will 
in  most  cases  give  the  outside  a  good  appearance.  In  stormy 
weather  this  cannot  be  successfully  done  unless  the  cars  are 

in  a  shed  for  protection.  Air  cleaning  for  the  interior  is 
preferred,  as  all  dirt  and  scraps  of  paper  can  be  cleaned  out 
from  l^ehind  and  under  steam  pipes;  then  the  ceiling  and 
walls  can  be  uniformally  cleaned,  as  well  as  the  lamp  shades. 
The  cushions  should  be  thoroughly  beaten  about  twice  each 
week,  taking  them  out  of  the  cars  and  placing  them  on  a 
rack  made  for  that  purpose.  All  seat  arms  and  window 
sills  should  be  thoroughly  cleaned  with  white  waste  or 
cheese  cloth. — W.  T.  Clanton. 


Ch( MUSING  Steei.  or  M.alll.\ble  Iron  Castings. — The 
choice  between  .<;teel  and  malleable  iron  castings  is  dictated 
partly  by  their  resj>ective  properties,  partly  by  price  and 
partly  by  the  limitations  of  the  processes  by  which  malleable 
iron  is  made.  As  pointed  out  in  a  paper  read  before  the 
International  Engineering  Congress,  steel  is,  in  its  nature, 
a  more  homogeneous  metal  and  therefore  tougher  and  stronger 
than  malleable  iron.  Moreover,  castings  of  malleable  iron 
are  somewhat  prone  to  actual  porosity  or  sponginess  at  the 
center,  especially  in  certain  portions  of  irregular  castings, 
so  that  for  this  reason  also  a  steel  casting  is  stronger  and 
more  reliable.  Finally  malleable  iron  can  be  made  only  into 
castings  of  quite  light  sections,  whereas  there  is  almost  no 
limit  to  the  size  and  weight  of  steel  castings  that  can  be  pro- 
duced. For  uses  where  only  a  fair  amount  of  strength  and 
toughness  is  necessary,  and  the  castings  are  therefore  of  light 
section,  it  often  pays  to  buy  malleable  castings,  because  they 
are  cheaper  than  steel. — American  Machinist. 
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How   TO    Develop   the   Car   Inspector 

Suggestions  From  Several  Viewpoints  Which  Were 
Made  by    Ck)ntinbutors  in    a   Recent  Competition 


One  of  the  most  successful  competitions  which  we  have 
ever  held  was  that  for  the  car  inspectors,  which  closed 
October  1,  1915.  A  number  of  the  contributions  to  this 
competition  were  published  in  the  November  and  December, 
1915,  and  the  January,  February  and  April,  1916,  issues. 
The  present  article  is  made  up  from  the  more  important 
parts  of  papers  which  were  presented  by  four  contributors 
whose  experiences  enable  them  to  comment  on  the  subject 
from  widely  varying  viewpoints. 

BY  W.  E.  PATTERSON 

Air  Brake  Foreman,  Car  Department,  Pittsburgh,  Cincinnati,  Chicago.  &  St. 

LouU.  Logansport,  Ind. 

Men  are  being  trained  as  car  inspectors  by  practical  ex- 
perience and  also  by  instruction  in  classes,  which  are  held 
once  a  week  in  charge  of  a  competent  man,  in  order  that  they 
may  become  familiar  with  and  thoroughly  understand  the 
rules  of  interchange  and  the  laws  as  applied  by  the  inter- 
state commerce  commission  or  government  inspectors.  We 
find  that  the  best  results  can  be  obtained  in  the  application 
and  maintenance  of  United  States  safety  appliance  standards 
by  dividing  the  work  on  the  repair  tracks  into  three  classes, 
viz.,  truck  inspectors,  air  brake  inspectors  and  car  body 
inspectors.  This  arrangement  divides  the  responsibility, 
facilitates  instruction  and  brings  about  better  supervision. 

The  men  are  furnished  with  literature  on  the  subject  of 
car  repairs  and  by  close  application  and  stud)  become  fitted 
to  fill  the  next  higher  position.  In  past  years  very  little 
literature  was  available  on  this  subject  at  a  price  within  the 
reach  of  all.  This  condition  develojDed  two  classes  of  men. 
The  one  who  studied  became  a  theoretical  man  and  the  one 
who  labored  without  study  became  the  practical  man,  but  the 
theoretical  man  was  always  the  man  selected  to  fill  the  higher 
positions;  today  conditions  have  changed.  Literature  may 
be  obtained  at  a  price  which  is  almost  ridiculous. 

No  man  can  become  a  competent  car  inspector  without 
practical  experience  and  study.  The  air  brake,  the  rules  of 
interchange  and  the  laws  of  the  country  governing  the  main- 
tenance of  cars  have  become  so  broad  and  complicated  that 
study  is  imperative. 

BY  S.  E.  NELL 

Foreman,  Chicago,  Rock  Island  &  Pacific,  Carrie  Ave.  Shop,  St.  Louis,    Mo. 

A  remark  common  among  officers  and  foremen  is  to  the 
effect  that  a  car  inspector  is  merely  a  necessar}-  evil;  in  other 
words,  he  is  stationed  in  the  transportation  yards  to  detect 
defects,  and  then  proceed  to  bad  order  a  car  to  the  repair 
tracks.  It  is  quite  true  that  the  inspector  is  necessary,  but 
as  to  being  an  evil  depends  entirely  upon  his  qualifications 
and  training. 

To  become  a  successful  interchange  inspector  the  man 
should  be  promoted  from  the  repair  tracks  to  light  repairman 
or  safety  appliance  inspector  in  the  train  yards,  inspector  in 
straight  inspection,  and  finally  to  the  interchange  point. 
The  foreman  of  a  repair  track  who  makes  a  close  study  of 
his  men  will  invariably  find  some  who  will  qualify  above  the 
others  in  the  gang  and  show  more  alertness,  and  these  should 
be  selected  to  make  the  start  for  better  positions. 

By  first  placing  the  candidate  for  the  position  of  car  in- 
spector in  the  transportation  yards  as  light  repairman  or 
safety  appliance  inspector,  whichever  he  may  be  termed,  he 
will  familiarize  himself  with  the  handling  of  trains  and 
gather  information  which  will  be  of  advantage  in  fitting  him 
for  the  higher  position.  After  the  man  has  served  enough 
time,  and  this  must  be  left  to  the  judgment  of  his  foreman. 


he  should  be  promoted  to  car  inspector,  preferably  in  a 
straight  inspection  yard,  where  little  or  no  interchange  work 
will  be  necessar}',  but  using  him  as  extra  inspector  at  an 
interchange  point  as  much  as  possible,  by  swinging  him  in  for 
the  regular  interchange  man  at  times  he  is  off  duty.  When  the 
interchange  opening  occurs  the  foreman  will  not  only  have 
an  available  man,  but  one  really  fitted  to  become  an  ideal 
interchange  inspector. 

During  the  time  of  his  training  he  should  l>e  schooled  in 
the  Master  Car  Builders'  rules,  and  by  the  practical  experi- 
ence gained  should  be  thoroughly  familiar  with  the  use  and 
interpretation  of  these  rules. 

I'oremen,  by  keeping  in  close  touch  with  their  men.  not 
only  perform  a  service  toward  the  men,  but  also  to  their 
employer,  as  it  will  not  only  develop  better  workmen,  but 
will  prove  an  incentive  to  the  car  men  with  ambition  and  lift 
the  entire  department  to  a  higher  plane. 

Some  of  the  most  prominent  and  best  qualified  men  in  car 
department  affairs  today  have  risen  from  the  ranks  of 
inspectors. 

BY  J.  E.  HELMS 
Head  Car  Inspector,  Atchison,  Topeka  &  Santa  Fe.  Pueblo,  Colorado 

It  is  extremely  important  that  the  car  inspector  be  honest, 
hardworking,  have  a  fair  education,  know  how  to  write  a 
legible  hand,  be  sober,  and,  above  all,  he  must  possess  that 
indispensable  qualification,  judgment.  Xo  other  endowment 
is  quite  so  essential. 

The  M.  C.  B.  rules  are  ver>'  complicated,  and  a  thorough 
study  of  them,  linked  with  some  practical  applications,  will 
give  the  average  car  inspector  a  working  idea  of  their  intent 
and  purpose.  Along  with  this  knowledge  must  be  carried 
that  of  the  local  agreements,  which,  when  governing  the 
handling  of  traffic  between  several  systems,  become  very 
complicated  and  often  more  difficult  to  applv  than  the 
M.  C.  B.  rules. 

If  he  be  a  yard  inspector  handling  trains  in  and  out  of  a 
terminal  he  must  know  the  local  rules  of  agreement  and  the 
M.  C.  B.  rules;  also  how  to  handle  the  air  and  air  brakes  on 
passenger  and  freight  trains  in  and  out  of  the  terminal :  along 
with  this  he  must  also  know  how  to  execute  the  general  orders 
with  faithfulness  and  be  governed  by  the  bulletins  is.sued 
from  time  to  time  by  his  sup)erior  officers. 

The  requirements  prescribed  by  the  interstate  laws  govern- 
ing the  standardizing  of  equipment  must  be  thoroughly  un- 
derstood by  the  car  inspector. 

With  these  duties  to  perform,  it  is  clear  that  he  must  of 
necessity  be  a  very  exact  and  intelligent  individual,  and 
though  he  has  never  been  recognized  as  such,  he  is  neverthe- 
less one  of  the  most  important  and  useful  employees  of  the 
railroad.  Promotions  come  slow,  owing  to  the  fact  that  in 
his  particular  line  of  work  he  is  set  apart  and  usually  away 
from  the  shop  work  or  other  duties  connected  with  the  car 
department,  and  thus  little  is  known  of  his  ambitions  and 
many  places  are  filled  with  men  from  the  other  departments 
for  which  he  should  have  been  considered. 

In  the  past  he  has  gathered  his  knowledge  largely  frcmi 
his  associates,  and  while  he  may  have  l)ecome  proficient  as 
to  its  general  demands,  yet  he  has  been  handicapped  in  be- 
coming thorough  and  practical  in  ever)'  sense  of  the  term  in 
that  he  has  not  had  or  been  given  the  support  by  the  foreman 
and  officers  and  many  of  the  employees  in  the  other  depart- 
ments, and  thus  has  not  been  recognized  as  being  an  impor- 
tant factor  in  the  road's  development;  but  these  conditions 
are  fast  changing,  and  soon  the  car  inspector  will  attain  a 
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relative  position  among  railway  employee.*;,  more  in  keeping 
with  his  work  and  responsibilities. 

BY  J.  A.  SOUDERS 
Hazleton,  Pa. 

The  duties  of  a  live  and  efficient  car  inspector  are  so  nu- 
merous and  the  proper  inspection  of  cars  so  vital  to  the  op- 
eration of  railroads  that  a  car  inspector  must  be  more  than 
a  mere  "car  knocker."  In  order  to  obtain  sufficient  men  for 
the  position,  it  is  necessar>-  to  give  more  time  and  attention 
to  their  training  and  development. 

The  youth  who  aspires  lo  become  a  car  inspector  must  of 
necessity  have  at  least  a  common  .school  education,  embracing 
the  three  **R's'*;  reading  .so  he  will  be  able  fully  to  interpret 
the  meaning  of  the  rules  and  instructions;  writing  so  he  will 
be  able  to  neatly  and  legibly  prepare  billing,  repair,  defect, 
return,  bad  order,  transfer  and  other  cards,  and  keep  the 
records  neatly  and  correctly;  arithmetic  to  make  the  various 
computations  and  keep  such  accounts  as  may  be  necessary. 

If  he  has  the  above  qualifications  to  start  with,  and  is 
bright  and  active,  not  afraid  of  good  hard  work,  and  is  given 
to  understand  that  he  will  Ik;  given  a  chance  to  work  himself 
up.  In-  proper  training  he  may  be  develop)ed  into  a  watchful, 
cool-headed  and  reliable  car  inspector,  of  whom  tlie  employer 
need  not  be  ashamed,  and  who  in  time  will  make  an  excellent 
man  for  positions  higher  up. 

As  to  his  development,  theor>'  is  a  good  thing,  but  not  in 
itself;  and  in  order  to  combine  theory  with  the  practical 
the  young  man  should  be  employed  at  a  car  shop  or  in  a  car 
repair  yard,  preferably  in  the  light  repair  gang,  so  he  will 
become  familiar  with  the  different  parts  of  the  cars,  the  dif- 
ferent kinds  of  cars,  and  the  important  as  well  as  the  weak 
parts  of  car  construction  and  the  various  car  failures. 

He  must  al.»*o  become  familiar  with  the  air-brakes,  hand- 
brakes, safety  appliances,  couplers,  uncoupling  devices,  etc. 
At  the  same  time  he  should  lie  given  literature  on  cars  and 
their  parts,  a  copy  of  the  M.  C.  B.  code  of  rules,  and  should 
be  a  reader  of  the  Rail'd:ay  Mechanical  Engineer,  to  enable 
him  to  study  up.  If  after  a  time  he  has  made  good,  and  can 
pass  a  physical  examination,  he  should  be  promoted  to  the  car 
inspector's  force,  under  the  eye  of  a  capable  foreman,  until 
he  is  able  to  "hoe  his  own  row." 

To  still  further  bring  out  the  best  that  is  in  him,  he  should 
later  l^  placed  at  a  one-man  inspection  point,  where  he  must 
look  out  for  himself,  and  think  and  act  for  himself,  thus 
making  liim  careful,  resourceful  and  efficient. 

Another  method,  when  it  is  not  possible  to  start  the  young 
fellows  out  at  a  car  shop,  is  to  take  from  the  ranks  of  car 
cleaners  such  men  as  have  proven  bright  and  observant,  who 
want  to  make  .something  of  themselves,  and  are  (jualified  'u\ 
so  far  as  educational  and  physical  requirements  are  con- 
cerned. Their  experience  while  engaged  in  and  about  clean- 
ing cars  is  such  that  they  will  have  al)sorbed  considerable 
knowledge  by  seeing  cars  coupled  up  and  uncoupled,  brakes 
tested,  .seeing  inspectors  go  over  cars,  and  ])ossible  they  may 
have  given  a  hand  in  emergency  ca.ses.  If  given  the  neces- 
sary- literature,  and  handled  in  the  manner  above  outlined, 
they  may  also  be  rounded  out  and  developed  into  good  car 
inspectors. 

The  men  while  in  course  of  development  should  l)e  given 
all  practical  pointers,  be  encouraged  if  jirogressing  satis- 
factorily, or  reproved  and  cautioned  if  in  error,  and  also  be 
fully  instructed  and  examined  on  automatic  air-brakes,  safety 
appliances,  and  special  rules  of  the  company;  this,  together 
with  the  close  observance  of  the  M.  C  B.  code  of  rules 
and  other  car  literature,  will,  in  a  short  time,  make  them  re- 
liable and  efficient  car  inspectors. 

The  qualifications  of  a  real  car  inspector  are,  of  necessity: 

1.  He  must  be  sober  and  conscientious. 

2.  He  must  be  careful  and  vigilant  to  discover  defects 
and  irregularities  on  equif)ment,  which  the  untrained  eye  may 


not  be  able  to  discern  or  which  may  appear  trivial,  yet  whi<  "n 
may  endanger  a  train,  or  make  cars  undesirable  or  unsa  e 
for  movement. 

3,  He  must  work  for  the  full  interest  of  his  road,  ai  J 
yet  deal  squarely  with  other  roads,  if  at  a  junction  point. 

4.  He  must  always  be  on  the  job,  regardless  of  tl  e 
weather,  and  bear  in  mind  "Safety  First"  for  himself,  an] 
others  for  his  company's  interest  as  well  as  for  his  fellov 
men. 

.S.  He  mu.st  have  patience,  so  as  not  to  "lly  off  the  handle  " 
at  ever\'  little  provocation,  nor  if  other  employes  "jaw  at 
him";  if  he  knows  his  business  and  attends  to  his  business, 
right  and  proper,  "He  should  worr>'." 

0.  He  must  continually  study  the  M.  C.  B.  rules,  rule.^ 
for  loading  materials,  the  various  devices,  new  types  of  cars 
and  materials,  and  read  up  on  power  and  hand  brakes  and 
other  car  literature. 

7.  He  must  always  use  good  judgment  and  think  and  act 
quickly. 

To  briefly  sum  up  the  required  qualifications  of  a  car  in- 
spector, we  might  say  that  they  are :  To  be  sober,  indu.strious. 
studious,  watchful,  careful  and  reliable. 


DISMANTLING  OF  GARS* 

BY  J.  W.  GERBER 
General  Storekeeper,  Southern  Ry.,  Washington,  D.  C. 

This  paper  is  based  on  our  experience  in  dismantling  ap- 
proximately 2,600  cars  during  the  past  four  months.  We  be- 
gan the  work  by  hand,  in  a  limited  way,  and  as  an  experi- 
ment, about  one  year  ago,  so  that  when  the  order  was  received 
to  dismantle  1,850  cars,  and  complete  the  work  within  60 
days,  we  had  some  knowledge  of  what  was  ahead  of  us. 

The  cars  were  unequally  distributed  at  divisional  points, 
the  lowest  number  at  any  point  being  1,  the  highest  539. 
Additions  were  made  from  time  to  time  to  the  original  as- 
signment of  1,850  cars,  the  total  having  reached  2,900  to 
date,  of  which  2,600  have  been  dismantled  as  of  May  1. 

In  doing  the  work  the  regular  storehouse  organization  was 
u.sed,  recjuiring  the  addition  of  only  common  laborers  to  the 
regular  labor  forces.  It  was  desired  that  sj)ecial  records  l)e 
kept  of  the  salvage  derived  from  the  cars,  and  at  the  points 
where  any  considerable  number  of  cars  were  to  be  dismantled, 
special  traveling  auditors  were  assigned  to  the  work  in  con- 
nection with  their  other  duties.  The  material  to  be  saved  for 
the  construction  of  other  cars,  or  for  use  in  repairs  to  cars, 
was  passed  upon  by  inspectors  of  the  mechanical  department, 
and  ever}-  effort  was  made  to  save  all  the  material  for  which 
service  could  be  found. 

While  there  was  some  variation  at  the  different  points  in 
the  method  of  dismantling  the  cars,  the  general  plan  was 
about  as  follows:  \\'here  jjossible,  one  or  more  tracks  were 
secured  that  would  hold  from  10  to  20  cars  each,  the  cars 
l)eing  spaced  about  ten  feet  apart.  Four  men  were  assigned 
to  each  car  and  the  work  on  box  cars  was  begun  by  two  nrien 
stripping  off  the  roof  and  two  men  removing  the  grab  irons, 
l)rake  staff  and  outside  metal.  The  men  removing  the  roof, 
before  leaving  the  top  of  the  car,  loosened  the  siding  at  the 
plate,  using  for  this  purpose  chisel-pointed  bars,  .\fter  remov- 
ing the  roof,  outside  metal  and  doors,  the  four  men  take 
down  the  lining,  looi^en  the  belt  rail,  and  remove  the  siding. 
The  upright  rods  are  cut  at  the  floor  level,  the  longitudinal 
rods  are  taken  out,  the  frame  work  is  thrown  to  the  ground 
and  the  rods  still  remaining  in  the  frame  are  driven  out. 
Two  men  remove  the  deck  while  two  men  take  down  the 
draft  rigging  and  remove  the  air  brake  material.  The  bolts 
are  drifted  from  the  sills  and  the  sills  rolled  to  one  side  of  the 
truck  and  turned  over  to  the  clean-up  gang.     If  the  trucks 

*.\   paper  read  at  the  thirteenth   arnnal  convention  of  the   Railway  Store- 
keepers' Association   held   in    l)etroit,   Mich.,  May    15-17,   1916. 
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^re  to  be  dismantled,  that  work  i?  done  by  the  four  men,  if 
lot,  the  gang  is  ready  for  the  next  car. 

It  has  been  our  experience,  in  removing  the  siding  hom 
,o\  cars,  that  the  greatest  difficulty  lies  in  getting  the  ma- 
uTial  off  in  such  condition  as  to  be  of  some  future  service, 
,,nd  at  the  same  time  not  to  expend  too  much  money  in  the 
work  of  taking  it  off.  The  largest  use  we  have  found  for 
I  he  siding  is  in  re-working  it  for  roofing  boards,  and  while 
the  length  of  the  siding  is  sufficient  to  allow  of  some  waste 
in  cutting  for  roofing  boards,  it  is  necessary  to  remove  it  with 
with  either  chisels  or  chisel-bars,  as  a  man  using  a  sledge 
jiamnier  will  produce  mainly  scrap  wood. 

The  number  of  men  in  the  clean-up  gang  varies  with  the 
IcKul  conditions,  and  if  any  considerable  numljer  of  car.s  are 
to  1^  taken  down,  consideration  should  l^e  given  to  the  loca- 
tion of  the  tracks  on  which  the  cars  are  to  be  dismantled, 
and  the  facilities  for  taking  care  of  the  lumber  and  metal 
reclaimed  from  them.  Our  best  results  were  obtained  with 
the  following  organization:  One  foreman;  seven  gangs  of  four 
men  each  taking  down  cars,  and  twelve  men  in  the  clean-up 
ijang,  a  total  of  one  foreman  and  forty  men.  Cleaning  the 
track,  assorting  the  metal,  classifying  and  piling  the  luml)er 
was  done  by  the  clean-up  gang.  This  organization  would 
dismantle  not  less  than  seven  cars  daily,  working  nine  hours 
per  day;  while,  as  the  gang  became  more  efficient  in  the 
work  the  time  of  taking  down  the  cars  was  reduced  in  nianx 
cases  to  ^2  hours,  or  the  time  of  four  men  working  eight 
hours  each. 

What  does  the  work  of  dismantling  cars  cost,  and  does  it 
pay?  It  is  not  my  intention  to  state  the  cost  of  labor  in  dis- 
mantling a  car,  but  rather  to  give  the  numl^er  of  hours  in 
which  a  car  can  be  dismantled,  and  any  one  interested  in  the 
problem  can  then  apply  the  necessary  labor  rate. 

Estimating  the  second  hand  lumber  reclaimed  at  only 
1,000  ft.,  board  measure,  per  car,  and  at  a  value  of  $10.00 
per  1,000  ft.,  the  lumber  rec^laimed  from  a  box  car  will  more 
than  pay  for  the  entire  cost  of  dismantling  the  car  and  the 
handling  of  the  serviceable  material  and  scrap.  To  the 
saving  effected  by  the  second  hand  lumber  there  can  be  added 
at  least  $1.00  per  car  for  scrap  lumber.  There  is  a  good 
demand  for  the  second  hand  lumber.  P>eight  car  siding  is 
cut  to  roof  board  lengths  and  is  also  used  for  the  sheathing 
of  buildings.  Car  lining  is  used  for  .sheathing;  car  sills  for 
foundation  work  and  framing;  and  car  decking  for  plat- 
forms. Material  for  a  transfer  shed,  requiring  about  .S 25, 000 
ft.  of  lumber,  was  .supplied  by  using  reclaimed  freight  car 
lumber. 

Additional  savings  will  suggest  themselves  to  any  one 
familiar  with  the  conditions  of  the  metal  from  burned  car 
bodies.  Not  only  are  the  bolts,  nuts,  wai^hers,  forgings  and 
castings  in  much  better  condition  for  use,  if  serviceable,  Imt 
on  the  completion  of  the  work  of  dismantling  the  cars  you 
have  all  of  the  material,  both  serviceable  and  scrap,  assorted 
and  classified.     This  saves  at  least  $2.00  per  car. 

In  conclusion,  the  dismantling  of  cars  is  no  longer  an 
experiment,  it  having  been  demon.strated  that  savings  can  be 
effected  in  ccanparison  with  the  burning  of  the  car  bodies, 
the  reclaimed  material  having  a  value  very  much  in  excess 
of  the  entire  cost  of  the  dismantlinsj  of  the  cars. 


Portable  Tools. — An  important  factor  in  shop  work  is 
the  portable  electric  motor  drilling  and  reaming  machine 
which  has  been  developed  in  several  efficient  forms  during 
the  last  decade.  These  portable  machines,  supplemented 
with  the  pneumatic  riveting,  chipping  and  caulking  ham- 
mers, have  virtually  revolutionized  shipbuilding,  bridge- 
building,  and  structural  steel  work,  and  in  the  erection  shop 
have  wrought  great  changes,  making  possil)le  rapid  and 
efficient  machine  work  on  the  parts  as  erected  and  thus  sav- 
ing labor  and  time  through  the  elimination  of  transport  to 
and  from  stationary  machines. — A.  S.  M.  E.  Journal. 


HOLDING  DOWN  WHEELS  WHILE 
CHANGING  BRASSES 

BY  W.  E.  LEMP 
Foreman  Planing  Mill.  Louisvftle  A  Nashville,  Mobile,  .41a. 

Considerable  difficulty  is  usually  found  in  changing  jour- 
nal brasses  on  the  road  owing  to  the  fact  that  the  wheel  comes 
up  with  the  box  when  the  latter  is  lifted  with  a  jack.  A 
device  has  been  developed  by  the  writer  to  overcome  this 
diftlculty  which  is  light  and  very  simple  to  operate.  It  con- 
sists of  two  .sections  of  pipe,  one  of  which  fits  inside  the  other, 
and   an    automatic   clamping   washer   which    prevents    them 


Device  Applied  Above  a  Car  Wheel 

from  telescoping  when  under  load.  A  Y^-m.  pipe  forms  the 
lower  section,  and  on  the  end  of  it  is  screwed  a  face  plate 
curved  to  fit  the  tread  of  the  wheel.  The  upper  sectioa  is  a 
piece  of  //^-in.  pipe  to  the  end  of  which  is  attached  a  plate 
8  in.  long  by  2  in.  wide. 

The  method  of  c^ration  is  clearly  indicated  in  one  of  the 
illustrations.     The  device  is  placed  on  tqi  of  the  wheel  and 


Sfee/mjsher 


Automatic     Clamping     Device     for     Holding     Down     Wheels     When 

Changing   Brasses 

extended  until  the  top  rests  against  the  under  side  of  the  car 
frame.  As  the  journal  box  is  raised  the  upward  pressure  of 
the  wheel  causes  the  clamp  to  grip  the  Yz-in.  pipe  and  pre- 
vent it  from  telescoping  into  the  larger  pip)e,  this  action  re- 
-sulting  in  the  holding  of  the  wheel  to  the  rail  and  facilitating 
the  removal  of  the  brass. 
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SMOKE  JACK  FOR  PASSENGER  GARS 

The  revolving  smoke  jack  for  use  with  dining  car  ranges 
has  usually  proved  unsatisfactory.  The  bearing  is  often 
clogged  by  a  collection  of  cinders  which  jjrevents  the  hood 
from  turning  and  in  winter  snow  often  banks  up  against  it 
with  the  same  effect.  While  the  car  is  standing  in  a  termi- 
nal  if  one  of  these  ventilators  happens  to  be  turned  the 
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Fig.  1 — Range  Smoke  Jack  for  Dining  Cars 

'vrong  way  when  the  fire  is  started  in  the  range,  the  car  is 
usually  filled  with  smoke  and  it  is  necessary  to  send  a  man 
up  on  the  roof  to  adjust  the  position  of  the  hood  before  a 
satisfactory  draft  can  be  secured. 

In  Fig.  1  is  shown  a  substitute  for  this  type  of  hood  which 
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has  been  developed  on  the  Canadian  Northern  and  which  has 
been  made  standard  for  its  dining  cars.  This  is  a  simple 
form  of  tee  jack,  the  body  of  which  is  built  up  of  No.  24 
galvanized  iron,  the  joints  being  both  soldered  and  riveted. 
With  double  coil  heaters,  having  a  barrel  measuring  from 
20  in.  to  24  in.  in  diameter,  a  5-in.  smoke  pipe  was  formerly 


used.  This,  however,  has  been  changed  to  a  7-in.  pipe  with 
much  better  results.  The  type  of  jack  now  used  is  shown  in 
Fig.  2.  This  jack  is  provided  with  a  hood,  as  it  has  been 
found  that  unless  the  opening  is  protected  rain  and  snow 
are  driven  down  the  pipe  into  the  heater.  The  openings  in 
the  hood  are  placed  laterally  so  that  a  slight  vacuum  is  cre- 
ated when  the  car  is  in  motion  and  the  draft  thereby  accel- 
erated. To  secure  the  best  results  it  has  been  found  necessar\- 
to  locate  the  jack  with  the  top  of  the  hood  flush  with  the  top 
of  the  car  roof  at  the  center. 


HAND  BRAKES  ON  MOUNTAIN  GRADES 

Legislation  requiring  the  use  of  air  brakes  on  freight 
cars  was  enacted  primarily  in  the  interests  of  safety  to  the 
trainmen  and  not  to  facilitate  railway  operation,  although 
the  inventor  and  the  railroads  had  both  purposes  in  view  in 
developing  the  air  brake.  In  the  decision  of  the  United 
States  court  of  appeals,  Ninth  district,  which  was  noticed  in 
the  Railway  Age  Gazette  of  April  7,  1916,  the  court  used 
this  language  in  one  of  the  sentences  in  the  summary  of  its 
opinion : 

The  language  of  the  act  was  equivalent  to  declaring  that  after  the  date 
named,  freight  trains  should  not  only  be  equipped  to  run,  but  should 
actually  be  run  without  requiring  brakemen  to  use  the  common  hand  brake. 

In  the  first  sentence  of  this  summary,  however,  we  find 
this  statement: 

It  was  the  intention  of  Congress  by  the  power  brake  provision  of  the 
safety  appliance  acts  (27  Stat.  531;'  29  Stat.  85;  32  Stat.  943)  to  make  it 
unlawful  to  require  brakemen  to  use  kand  brakes  in  the  ordinary  manage- 
ment and  movement   of  freight  trains  in  interstate  commerce. 

Again  we  find  in  the  opinion  of  the  court  this  statement: 

The  act  by  its  terms  expresses  with  sufficient  certainty  the  intention  of 
Congress  that  hand  brakes  shall  not  be  used  on  freight  trains  in  the  ordi- 
nary movement  of  such  trains  in  interstate  commerce. 

What  is  meant  l)y  "the  ordinary  movement  of  such  trains 
in  interstate  commerce?"  Is  not  operation  on  mountain 
grades  al>normal,  and  should  it  not  be  considered  as  other 
than  ordinar}-  movement?  On  level  roads  gravity  tends 
to  assist  the  brakes  in  stopping  trains,  but  on  grades  gravity 
works  against  the  brakes.  The  efficiency  of  the  air  brake 
cannot  be  questioned,  but  in  the  interests  of  safety  to  the 
trainmen,  it  is  not  advisable  to  rely  upon  it  entirely  in  oper- 
ating on  mountain  grades,  even  though  the  brakes  be  in  100 
per  cent  operating  condition.  The  sudden  failure  of  the  air 
pump,  error  on  the  part  of  the  engineer  in  handling  the 
l)rakes.  or  a  numl^er  of  other  factors  which  depend  upon 
the  human  element  or  are  beyond  human  control,  may  pre- 
vent the  most  efficient  operation  of  the  brakes  and  result  in 
seriou«  accident  unless  they  are  supplemented  by  the  use  of 
hand  brakes.  In  operating  on  such  grades  brakemen  should 
be  so  stationed  on  the  train  that  in  case  of  emergency  they 
may  be  called  upon  to  operate  the  hand  brakes.  On  the 
other  hand,  the  railroads  cannot  be  excused  from  seeing  to 
it  that  the  Ijrakes  are  maintained  in  the  very  best  possible 
condition  and  that  so  far  as  it  is  humanly  possible,  such 
trains  be  braked  100  per  cent.  In  the  interest  of  both  safety 
to  life  and  protection  to  property  operation  over  mountain 
grades  should  be  construed  as  abnormal;  the  act  is  so  worded 
that  it  was  undoubtedly  the  intent  to  allow  the  use  of  the 
hand  brakes,  as  far  as  it  might  be  necessary,  in  such  cases. — 
Railway  Age  Gazette. 


Exports  of  Quicksilver. — The  records  of  the  Bureau  of 
Foreign  and  Domestic  Commerce,  of  the  Department  of  Com- 
merce, show  that  the  exports  of  quicksilver  from  the  United 
States  for  the  calendar  year  1915  were  about  3,300  flasks, 
valued  at  an  average  of  about  $67.73  per  flask,  against  ex- 
ports of  1,4  45  flasks  in  1914.  The  imports  entered  for  con- 
sumption are  estimated  for  1915  at  5,200  flasks,  valued  at 
about  $52.70  per  flask,  against  8,198  flasks  in  \9\^.— South- 
ern Engineer. 


REPAIRING  ANGLE  COCKS 

BY  HOWARD  W.  STULL 
Foreman  Machine  Shop,  Philadelphia  &  Reading,  Readinii,    Pa. 

l*rol)aljlv  very  few  railroad  employees  realize  the  large 
amount  of  money  spent  in  maintaining  angle  cocks  on  rail- 
way equipment.  W  hen  one  considers  that  it  requires  two  for 
each  engine  and  car  and  that  on  the  Philadelphia  &:  Reading, 
for  instance,  there  are  over  1,000  locomotives  and  50,000 
cars,  the  fact  that  the  aggregate  value  of  the  material  in- 
volved is  large,  can  readily  be  understood.  In  addition 
to  the  more  than  102,000  angle  cocks  required  on  this  equip- 
ment, it  must  be  remembered  that  the  store  houses  must  carr}- 
a  large  suppl)  to  replace  those  that  are  broken  or  removed 
for  repairs,  which  it  is  safe  to  say  amounts  to  aix)ut  15  per 
cent  or  20  per  cent  of  the  number  in  service  including  those 
which  are  in  the  shops  for  repair.  This  could  probably  be 
reduced  if  the  engine  houses  and  car  inspectors  would  send 
in  angle  cocks  to  the  repair  shops  more  promptly. 

At  the  Reading  shops  a  department  has  been  organized  to 
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Philadelphia   &   Reading 

take  care  of  all  angle  cock  repairs  for  the  road,  the 
cocks  being  sent  in  from  outlying  points  and  redistributed 
through  the  store  department.  The  layout  of  the  shop  in 
which  this  work  is  done  is  shown  in  the  drawing.  The  equip- 
ment consists  of  a  long  bench  on  which  are  four  vises,  and  a 
test  rack,  a  small  bench  with  a  speed  lathe,  three  automatic 
valve  grinding  machines  belt-driven  from  a  motor-driven 
line  shaft  and  two  kerosene  oil  baths. 

The  work  is  divided  into  five  operations,  all  of  which  are 
paid  for  on  a  piece  work  basis.  The  first  operation  is  per- 
formed at  vises  No.  1  and  No.  2,  where  the  handles  and  caps 
are  removed.  The  body  is  tapped  at  both  ends,  and  care- 
fully examined  both  to  insure  good  threads  and  to  save 
further  labor  on  those  that  may  be  cracked.  The  cocks  are 
then  put  in  the  first  kerosene  bath,  where  the  body  and  key 
are  cleaned  with  a  brush.  When  clean  they  are  well  blown 
off  with  compressed  air.  Any  cocks  that  are  found  to  have 
stripped  threads  on  the  hexagon  end  of  the  body  are  set  aside 
to  be  retapped  and  bushed.  This  operation,  known  as 
"opening"  on  the  piece  work  schedule,  is  done  for  $1.70  per 
hundred  cocks. 


The  cocks  are  then  taken  to  the  speed  lathe  bench  and  the 
keys  screwed  on  the  lathe  mandrel,  to  be  checked  to  run  true. 
They  are  also  eased  off  on  both  ends  with  a  file  and  sand 
paper.  This  saves  considerable  time  on  the  grinding  ma- 
chines. They  are  ven-  carefully  inspected  to  insure  that  they 
have  the  correct  tajjer.  By  chalking  the  full  length  of  the 
key  the  bearing  can  very  readily  be  detected.  If  the  bushing 
is  cut  or  has  ridges  in  its  surface,  it  is  reamed  at  vise  No.  5 
and  a  special  size  key  fitted  to  it.     The  taper  on  these  keys  is 

2  1/16  in.  per  ft.  and  the  bushings  do  not  require  much  ream- 
ing to  renew  the  J)earing. 

This  operation  is  known  as  ''examining  and  filing"  and  is 
l)aid  for  at  the  rate  of  SI  per  hundred  cocks.  It  reduces  the 
grinding  to  a  minimum:  without  it  six  grinders  could  hardly 
take  care  of  the  work. 

In  the  third  operation  the  cocks  are  ground  on  the  three 
8-spindle  automatic  cock  grinders,  which  are  operated  by 
one  man.  A  medium  grade  of  Trojan  grinding  compound 
is  used,  this  having  l>een  found  to  l)e  superior  to  ground 
glass.  The  price  for  grinding  is  SI. 35  jjer  hundred  and  300 
angle  cocks  are  ground  in  ten  hours. 

After  grinding  the  cocks  are  put  in  the  second  kerosene 
bath  and  the  grinding  COTn{X)und  cleaned  off  with  a  brush 
and  compressed  air.     The^%are  then  assembled  at  vises  No. 

3  and  No.  4,  the  handles  not  l)eing  applied  until  after  testing. 
In  assembling,  the  keys  are  greased  with  a  mixture  of  one 
part  beeswax,  two  parts  tj^low^.  and  one  part  woolgrease 
melted  together.  Each  man  aa^emhles  1 50  cocks  in  ten  hours, 
including  putting  on  the  hartidfe^  This  operation  is  known 
as  "closing"'  and  the  piece  work  price  is  $1.70  per  hundred. 

The  testing  is  done  by  a  salaried  inspector  who  is  held 
responsible  for  any  poor  workmanship  on  all  operations.  The 
painting  and  delivering  to  the  store  house  completes  the  cocks 
ready  for  use.  The  painting  is  done  for  $.26  per  hundred 
cocks. 

The  following  is  a  summary  of  the  operations  and  the  cost 
per  100  cocks,  from  which  it  will  be  seen  that  the  cocks 
are  repaired  for  about  six  cents  each. 

OpeuiiiR    Sl.ro  per  hundred 

Examining  and  filing   1.00  per  hundred 

Grinding    1.3S  r*""  hundred 

Closing    l.rO  per  hundred 

Fainting   ^.,.. .,,..,,...».. 26  per  hundred 

Total  cost  of  repairs $6.01   jier  hundred 

Number  of  Ancle  Cocks  Repa'red  and  Number  Pikchasfd  in   One  Yeai 
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59,168  7,633  2,470  2,511         46,210         13,155 

In  the  table  is  shown  the  output  of  the  plant  for  the  year 
ending  April  1,  1916.  During  this  period  nearly  60,000 
angle  cocks  were  handled,  of  which  over  46,000  were  re- 
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turned  to  service.     The  difference  was  made  up  by  the  pur-      corrected  the  stopcocks  should  be  opened   in  both  pressur« 
chase  of  abfmt  13,000  new  coeks,  each  of  which  cost  about      and  discharge  pipes,  thus  returning  the  water  to  the  basir 
$1.37.  The  degree  of  accuracy  of  the  work  done  with  this  devic; 


GRINDING   ROD  PACKING  GONE  RINGS 

BY  W.   W.   ELFE 
Machine  Foreman,  Central  oi  Georgia,  Macon,  Ga. 

An  expanding  mandrel  is  illustrated  herewith,  which  is 
used  in  the  Macon  shops  of  the  Central  of  Georgia  for  grind- 
ing cone  rings  and  push  rings  in  piston  rod  packing  glands. 
As  shown,  it  is  used  on  a  sensitive  drill  press,  the  shank  being 


Flexible  Cone- Ring  Grinder  for  Use  on  a  Sensitive  Drill 

fitted  with  a  flexible  joint  to  insure  uniform  pressure  on  all 
parts  of  the  surfaces  being  ground.  Two  sets  of  jaws  are 
provided  for  use  in  the  chuck,  one  set  being  shown  on  the 
drill  table.    It  has  a  range  from  .^l/^  in.  to  4  in. 


STEAM  GAGE  TESTING  STAND 

BY  H.  E.  OPLINGER 
General  Foreman,  Atlantic  Coast   Line,  Brunswick,  Ga. 

A  very  cheap  but  entirely  satisfactory  .steam  gage  test  stand 
has  been  developed  on  the  Atlantic  Coast  I>ine  for  u.se  at 
outlying  points.  Before  this  device  went  into  u.se  it  was  the 
practice  to  .send  a  man  out  from  the  main  shop  with  the 
weight  machine  to  take  care  of  this  work,  paying  him  time 
and  a  half. 

The  device  consists  of  a  simple  hydraulic  pump  drawing 
water  from  a  tin  basin  resting  in  the  wood  frame,  suitable 
pressure  and  discharge  ])ipe  connections  being  made  to  a 
gage  manifold  at  the  top.  The  gage  shown  in  the  sketch 
must  be  a  new  one  which  is  known  to  give  correct  pressure 
readings  and  should  be  sent  in  to  the  main  .shop  once  a  month 
to  be  checked  on  the  weight  machine. 

In  operating  the  machine,  after  pumping  up  to  the  pres- 
sure desired,  the  stopcock  in  the  pressure  pipe  may  be  closed 
and  the  pressure  retained  while  the  operator  makes  the  neces- 
sary correction  in  the  gage  being  tested.     When  the  gage  is 


A    Shop-Made    Gage    Testing    Machine 

has  proved  entirely  satisfactory-  and  its  u.se  has  been  approved 
l>y  the  Federal  boiler  inspector. 


DOUBLE  RING  TIRE  HEATER 

BY  H.  C.  SPICBR 
Gang  Foreman.  Atlantic  Coast  Line,  Wayeross,  Ga. 

The  engraving  shows  a  double  ring  tire  heater  for  use  with 
crude  oil.  It  will  be  noted  that  the  first  ring  has  no  holes  in 
it,  the  second  ring  being  drilled.  This  results  in  heating  the 
oil  in  the  first  ring  and  generating  the  proper  gas  to  insure 
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burning.  We  have  found  this  heater  very  satisfactory  for 
removing  tires.  The  size  of  the  ring  diameter  is  made  to  suit 
the  size  of  the  tire.  This  arrangement  will  heat  a  tire  in  one- 
half  the  time  required  by  a  single  ring  heater. 


Master  Boiler  Makers'  Convention 

Electric   Welding   in    Boiler    Repairs,  Maintenance 
of  Superheater   Flues,   Renewing   Wide   Fireboxes 


THE  tenth  annual  convention  of  the  Master  Boiler  Mak- 
ers' Association  was  held  at  the  Hotel  Hollenden, 
Cleveland,  Ohio.  May  23  to  26,  1916.  The  conven- 
tion was  opened  with  prayer  by  John  H.  Smythe,  a  past  presi- 
dent of  the  association,  and  the  welcome  of  the  city  was  ex- 
tended by  Mayor  Harry  L.  Davis,  to  which  Past  President 
P.  J.  Conratli  responded  on  behalf  of  the  association.  The 
annual  address  of  the  president  was  delivered  by  Andrew  S. 
Greene,  after  which  an  address  by  D.  R.  !McBain,  superin- 
tendent motive  power.  New  York  Central,  was  read  by  the 
secretary,  it  being  impossible  for  Mr.  McBain  to  be  present. 
The  following  is  taken  from  the  address: 

MK.    MC  bain's  address 

I  have  noted  with  pleasure  the  subjects  that  are  to  be  dis- 
cussed at  your  convention.  "Oxy-Acetylene,  and  Its  Advan- 
tages in  Boiler  Repairs,"  is  one  which  should  be  given  the 
closest  attention.  Notwithstanding  the  introduction  of  elec- 
tric welding  devices  and  the  uses  to  which  they  can  be  applied 
with  profit,  it  would  be  a  mistake  at  this  time  to  allow  the 
oxy-acetylene  i)rocess  to  drop  out  of  our  minds  in  the  slight- 
est degree.  It  has  a  distinct  field  in  a  certain  line  of  work 
in  which  it  will  always  prove  more  advantageous  than  any 
of  the  electric  welding  processes  thus  far  developed.  On  the 
other  hand  the  electric  apparatus  has  a  field  distinctly  its  own 
which  cannot  well  be  covered  by  the  oxy-acetylene  process. 
Both  systems  should  have  our  l>est  thought  that  they  may  be 
developed  to  their  highest  }X)ints  of  advantage  in  our  mainte- 
nance schemes. 

The  subject  of  the  vibration  of  long  tulles  is  one  of  con- 
siderable interest  to  me  l)ecause  I  have  made  investigations 
in  that  line  which  have  demonstrated  that  there  is  a  certain 
movement  of  the  tubes  caused  by  excessive  heat  or  cold,  which 
considerably  increased  or  decreased  the  sag  in  the  longest 
tubes  under  the  varying  conditions  of  service  from  the  time 
the  fire  is  first  applied  to  the  locomotive  until  the  time  it  is 
hauling  its  train  on  the  road,  the  indications  being  that 
under  certain  conditions  the  sag  is  actually  straightened  out 
and  under  others  it  is  increased. 

When  an  engine  with  the  tubes  set  in  the  old  manner 
came  in  leaking  badly  it  was  possible  to  insert  a  piece  of 
good  thick  paper  between  the  bead  and  the  back  tube  sheet; 
especially  after  the  engine  had  partially  cooled  off.  The 
lx)ilermaker  usually  went  into  the  firei)Ox  as  soon  as  it  was 
cool  enough  and  the  repairs  usually  resulted  in  clinching 
the  tubes  where  they  were  with  the  ends  anywhere  from  1/64 
in.  to  1/32  in.  further  back  in  the  firebox  than  they  should 
be.  This  operation  had  a  tendency,  after  it  had  been  per- 
formed a  few  times,  to  shorten  the  distance  lietween  the  tube 
sheets,  usually  resulting  in  })ulling  in  the  back  tube  sheet 
in  the  zone  of  greatest  leakage.      The  bulgmg  of  front  tul>e 


sheets  may  be  explained  by  a  study  of  the  conditions  alx)ve 
referred  to. 

In  closing  his  address  Mr.  McBain  stated  tliat  he  believed 
tliat  someone,  at  sometime,  would  succeed  in  designing  tube 
sheets  which  would  take  care  of  the  expansion  and  contrac- 
tion of  the  tubes  in  such  a  way  that  the  stresses  now  due  to 
unequal  expansion  would  be  relieved ;  and  tliat  when  this  end 
had  been  attained  a  large  part  of  our  boiler  maintenance 
trouliles  would  be  overcome. 

OXY-ACETYLENE  PROCESS  IN  BOILER  REPAIRS 

At  the  1915  convention  this  subject  was  verj'  thoroughly 
covered  and  the  rejiort  of  the  committee  this  year  contajned 
but  little  which  is  new  relative  to  the  application  of  the 
procegs  to  boiler  repairs. 

DISCUSSION 

E.  W.  Pratt,  assistant  superintendent  motive  power  and 
machinery,  Chicago  &  North  Western,  showed  a  number  of 
samples  of  the  method  being  used  on  that  road  to  weld  tubes 
in  the  firebox  tulje  sheet.  A  shallow  recess  is  cut  in  the 
sheet  around  the  tul)e  hole  in  which  fits  a  shouWer  on  the 
end  of  the  tul>e,  making  the  end  of  the  tulje  flush  with  the 
tube  sheet  before  welding.  The  weld  is  then  built  up  on 
the  end  of  the  tube  and  the  sheet,  thus  making  it  possible  to 
remove  the  tube  by  chipping  off  the  weld.  The  tube  is 
.set  with  a  copper  ferrule.  Mr.  Pratt  called  attention  to  the 
difference  in  the  service  of  the  welded  tulles  in  good  and 
bad  water  districts.  ^^'he^e  tlie  water  is  good  no  difficult\' 
is  experienced,  but  with  bad  water,  welding  has  so  far  not 
proved  entirely  successful. 

It  was  the  generally  expressed  opinion  that  oxy-acetylene 
welding  has  a  wide  field  of  application  which  is  continually 
extending.  Although  some  memljers  think  failures  may  l>e 
due  to  the  quality  of  the  material  u.sed,  the  welder  is  gen- 
erally responsible  for  f)oor  results.  At  the  Collinwood  shops 
of  the  New  York  Central,  the  welders  are  checked  up 
monthly  with  tests  to  determine  the  quality  of  work  they  are 
doing. 

There  was  a  difference  of  opinion  as  to  the  necessity  of 
dropping  the  sheet  when  welding  longitudinal  seams  in  fire- 
boxes. Where  this  method  is  adopted  the  sheet  is  usually 
dropped  Vs  in.  per  foot,  this  lieing  taken  up  as  the  welding 
proceeds.  A  test  was  referred  in  which  the  sheets  were  tied 
so  that  they  could  not  give,  with  the  result  that  a  stress  of 
over  21,000  lb.  was  thrown  on  a  sheet  about  9  ft.  long  when 
the  weld  was  completed,  thus  indicating  a  necessity  for  drop- 
ping the  sheet.  Other  memljers  use  a  corrugation  to  take 
care  of  the  contraction  as  the  weld  cools,  while  others  rivet 
sheets  in  place  and  put  in  the  staylx)lts  before  doing  the  weld- 
ing and  get  entirely  satisfactory-  results. 


311 


.^1(1 


K'AII.U  AN      MliHAMCAL     1".\<  ilXKKK 


\  -.1     '(II.    \ 


<).   0 


tunifd  to  ^^•^vi^o.      Ilu-  ilitYcrriuc  ua-  inadf  up  Ia    tin    |>ur-      <  urrcclfil   tlio   -topanks   >h(j)uld    In    dpiiial    in    liotli    prcssu 
chase  of  about  1. >.()<)()  nrw  »(xk>.  ra(  li  ai  v.liiili  lot  alxait      and  discharm'  pipes,  thus  returning  the  water  to  the  hasi; 
Sl.v>7.  ,     •■.     .■  I  Ih'  deirree  ni"  a((urar\    of  die  work  fioiie  with   thi<  devir 


GKIM)IN(J    ROD   I'ACKINGCONK  l<l.\(,S 

;   ...  in  w    u    I  111- 

Machine  ForLiiuii.  (\'iiir.il  <>l  (it-nruij.  Miuoii,  (la. 

An  expandinu  mandril  i^  ilhi^Uaieil  lier.w  itli.  wliii  h  i- 
used  in  the  Mat  on  >hop-  nt"  du  (  entral  of  (J«'ori,'ia  for  urind- 
iniTione  riniis  atid  pu-li  riiiLr~  in  pi-ttm  rod  |>a(kini:  ulaiid.-. 
As  -lm\\n.  it  i~  ii-e(|  on  a  -t  n-iti\f  drill  pr«--.  tin   ~li,ink  luiiii: 


..'  Flexible  Cone- Ring  Grinder  for  Use  on  .1  Sensitive  Drill 

tutfd  with  a  ile\iliie  jnint  id  iii-urr  iiiiifuriii  prr--urt  un  all 
part-  of  tin-  -urfaie-  Ix  ini;  iinnind.  I  wk  -ii-  of  jaw-  are 
[in»vid(.(l  for  u-t  in  the  (hink,  mif  -ft  Iteini;  shown  oij  the 
drill  tahle.     It  has  a  ranye  from  .•«    .   in.  to  4  in.  .'  . 

:      :     SIKWl  G\(;K    I  I'SI  ING  STAND 

■  ,;-> 
K>    II     I-    (H'I.IN«;i  l<  ••    , 

(•cncral   I'ortiii.iii.    \llaiilir  (Inast    I. inc.    IJrmisw  ick.  (Ia. 

.V  ver\  <  iirap  lnn  inlireh  >ali-fa<tor\  -team  ua-je  Ir-i  -land 
ha-  heeli  «leveloprd  on  tlif  .\tlanli«  (na-t  l.ilic  fnr  ll-e  a* 
iiutl\ini;  point-.  liefon  dii-  il«\i«i-  uriil  inlu  u-«  ii  wa-  tlie 
praetn:c  to  S-end  a  inan  n'.it  fmm  tin  main  -Imp  with  tlu' 
Wfii;ht  ina<  liiiii-  to  takr  <arr  n\  tlii-  work,  paviiii;  him  tim< 
and  a  lialf. 

I  he  de\  it  e  tnii-i-t-  nf  a  -iinple  livdr.iulit  puinp  drawimr 
water  from  a  tin  ha-in  rt-liiiL:  in  tin-  uond  frame,  -iiitalih 
pre— un-  ami  di-i  hart;e  pipe  tonneilinii-  liiiin:  made  to  i 
LjaLre  nianiftihl  at  tlie  top.  I  he  yam  -howii  in  the  -kett  h 
mu-t  Ih  a  new  one  whit  h  i-  known  to  uivr  >  orrn  t  prt--uri 
ri-adinii-  and  -hould  Ik  -eiit  in  to  tht  main  -1,'ip  iin«f  a  nionlii 
to  he  cheiketl  on  the  vxeitiht   mathiiie. 

In  oprratiiiLT  the  niathint-.  aftt-r  piimpitiL:  ii|«  to  the  |ire> 
-un;  th'-iretl.  tlie  -topiiuk  in  the  pre--ure  pipe  may  he  t  lo-ed 
aiitl  the  pressure  n-taineij  wliiU-  tin-  operator  maki-  the  net  t- 
sarv  e<irn<  tion    in   tlie  ya^t    iuiiiL;  tc-tid.      W  Inn   tin-  iiaizi-  is 


.'..-:  A    Shop-Made    Gage    Testing    Machine       -         '/       -.  ' : 

;.  .  ..»'•.....';-.'* 

ha>  [>roved  entirely  -ati.-fat  tor\  and  it-  u-<-  ha-  heen  approver! 
I>\    iht    I  ttitral  lioiler  insjieetor.      ....   -,   ..    ...    ..-..-.<.■..•: 

■         DOIHLK  RINC;   riKK  lll-.\  IKR  "    '{^;^^ , 

,.  ■  n\  M.  c.  siMct-K  .-!.^./^ 

'■".       •    ;  (ian»>    hiircinaii.     Vtluiitic  (IfiasI    Line,    \\  lycrnss,   (Ja  V.'       '   ','- 

I  lit  fimrax  iiii:  -how-  a  tlouMt  rinu'  lire  heater  for  use  \Tith 
•  ruilf  oil.  It  will  Ik-  noted  that  the  fir-t  riny  ha-  no  hole*  in 
it.  the  -eitind  rill".,'  heinu'  drillttl.  I'hi-  n-ult-  in  heatini:  the 
i»il  in  thf  tir-t   rim:  ami  ueiieruliii.i:  the  proper  ya-  to  in-ure 


"   '  Secf'on  A-B. 

Double   Ring   Burner  for   Heating   Tires  with   Crude  Oil      '•.•'- 

hurninu'.  \\ f  have  found  thi-  heater  ver\'  -ati-faetorv  for 
removing  tire-.  The  -i/.e  of  the  rins,'  iliameter  is  matle  to  suit 
the  -i/e  tit  till  tirf.  I  hi-  arranyement  will  heat  a  tire  in  one- 
half  tilt   liiiK    rei|uired  hy  a  sinijle  rim;  heater.  .     •. 


Master  Boiler  Makers'  Convention 

-.j:.'^:.-'  l^x-^'  Electric    Welding   in    Boiler    Repairs,   Maintenance 
'..■,:']:■::-■  I:-''' :''-^>-'  of  Supcrheatcr    Flues,    Renewing    Wide    Fireboxes 

;•■     V-i^----    /■•^■■'  !•'"..-:.;      -  M  ■  ^         v.. 
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Till",  tcntli  .iiinual  roiivcinion  u{  tin-  Ma-trr  Hoilir  M;ik- 
i-r^'    A.-xKiation    \va>    luld    at    tlu-    Hotil    HdlliiKlcii. 
ClfVflaiKl.  Oliio.   May  J.>  to  Jo.   I'Uri.        I  lu'  toiiwn- 
lidii  ua-  ()|K'iu'(l  with  |)ra\(.T  l>y   John  H.  Sniytlu-.  a  |ia>t  ]>rt>i- 
diiit  of  thv  asscKJation.  ami  tin-  \vil(<inu'  of  llu-  i  ily  wus  ex 
lrn(k'<i  l»y  Ma\()r   Harry   L.   l)avi>.  to  whidi   I'ast   IVoidont 
I'.    I.  ("oiiralll  rtspoiuk'd  (>ii  Wrlialf  of  tlu-  a>so(iation.        iln.- 
iiiiiual  a<lflrfs>  of  tlu-  prrsidont  \v;i>  (Klivcnd  l)\    Aiidn-w  S. 
(rn-riif.  after  ulii»  li  an  a(l<!ri»  l)\    I).    K.    Mi  Uain.  >-ujii'rin- 
hixlrnt   molivi-  powrr.  \i\\    \'ork   (fntral.   ua>   read   l»y  tlu' 
M'( Tftary.  it  iKiiiiz  in1|)o^^illll•  for  Mr.   .Miliain  IdU', present. 
I  111-   foHowiiiii   i-  takni    from  tlu'  addrr>.<:  /.'.>"' "'--•.  'f' 

I  liavr  iiotrd  willi  i>li-a-iin-  tlu'  -ulijfit>  that  an-  to  Ik-  dis- 
t  ii^M-d  at  your  « «)nvt'ntioii.  "( )\y-.\rrtyk'iK'  and  It.->  Advan- 
tau«'^  in  Moilrr  kf|iair>."  i^  our  which  >houi<l  I»c  uivcn  the 
rloscst  attfiilioii.  N<)twith>tandinu  tlu-  intnxliM  tion  of  i-lt-i - 
trie  welding  dtvi<  (.-.-  and  th«-  um-^  to  whiih  thi-\  tan  Ik-  ap|>li(.'<l 
with  profit,  it  would  In-  a  niistakc  at  thi-  time  to  allow  tlu- 
o\y-a(  ctyK-nt-  protis^  to  drop  out  of  our  inind>  in  the  -iliirht- 
('»t  dt'L;rcf.  It  ha>  a  di>iin«t  luld  in  a  rfrlani  lino  ol  work 
in  whirh  it  will  always  ])ro\c  more  advantam'ous  than  any 
of  the  fU'ctrit  wcldini;  pnHt'>Si'^  thu>  far  drveloiK-<l.  On  tlu- 
other  Iiand  tlie  elettrit  apparatus  ha^  a  t'uld  di>tin(  tly  it->  own 
wlr.rh  «annot  well  hi-  »»)Ven-d  \>\  the  o\y-a«  i-tylene  pnH»'». 
I'xith  >y^tem>  .-hould  hav»-  our  lii--t  thought  that  tlu-\  max  l>e 
<ievel<>ped  to  their  hi^lu-^t  jioint-  of  ad\antai:e  in  <iur  maiiite- 
nan<e  x  heme>. 

I  he  >ultjnt  of  the  vihration  of  lonii  tul-i--  i^  one  of  (nn- 
^ideralili-  inten--!  to  'ue  lK'iau>e  I  navi-  madi-  inve>lii;ation^ 
in  th.it  line  wliieh  h.i\e  demoii-l rated  that  there  i^  a  eertain 
mo\«-ment  of  the  IuIk'S  (au>ed  l»y  oxte»ive  lu-at  or  eold.  which 
eon>!deral»Iy  inereasc-d  or  deereaseil  the  -ai;  in  the  l<miie>t 
tuhe^  iMider  the  varyint:  i«)ndition>  of  -erviee  from  the  tune 
the  lire  i-  rir>l  ap|>liid  to  tlu-  hMouiotixe  until  llu-  time  it  i^ 
haulini:  it^  train  on  the  road,  the  iiulieation>  l)eini:  that 
under  tt-rtain  <  («!idition-«  the  ^at;  i^  artualh  ^-traiiihteni-d  out 
aiul  under  otlu-r>  it  i-  incrt-aM-d. 

\\  lii-n  an  engine  with  tlu-  tuWe^  ^(-t  in  the  old  mamu-r 
e.mu-  in  K-akinu  hadh  \\  \\a^  p(»--iltle  to  in-ert  a  piece-  of 
U'tod  thick  jiaper  lutwei-n  the  head  aiul  tlu-  hack  tulie  ^lu-ct ; 
e-jK-c  iaily  after  thi-  enuiiu-  had  |)arliall\  cooK-d  off.  I  lu 
lioilermaker  ii>ually  went  into  tin-  t"irc-ho\  a-  -oon  a>  ii  \\a- 
<  ool  c-iuiui;h  and  tlu  repair-  u-ually  rc--ullc-d  in  clindiiiiir 
the-  tuhcs  where  tlu-\  were  wit'i  the  eiul>  an\  wluTe  from  1  .')4 
in.  to  1  M  in.  furtlu-r  l>ac  k  in  tlu-  t'lrehox  than  lhe\  should 
he.  Thi-  operation  had  a  tei^Kiuy.  alter  it  had  heen  |>er- 
f'lrmed  a  feu  time-,  to  -horten  the  distanee  hetwit-n  the  luhe 
^hc-c-t-.  u-ually  re-ultin>:  in  |iullini,'  in  the  hack  tuhe  -heel 
in  the  /.oiu'  of  ureale-t  ji-aka'ji-.       I  hi-  l(uli:inLr  of  front  tul)e 


-hc-ct>  may   hi-  c-\phiinc-d   \<\    a   -tud\    of  tlu-  conditiotl-   al»ove 
referred  to. 

In  c  lo-ini:  hi-  acldn->-  .Mr.  .\lc  Uain  -talc-d  that  lu-  ln-lie\v<i 
that  -omeone.  at  -ometinu-.  \\<»tdd  -uc  c  ec-d  in  de<ii;niiii;  tuhe 
-luvts  wliieh  wouhl  take  c  .ire  of  the  e\pan>i*)n  and  *x»ntrat- 
tion  of  the  luhe-  in  -uc  h  a  wax  that  tlu-  -tn-se-  tiow  ilue  to 
uiu-(|ual  i-\pan-ion  woidd  he  relieviil:  aiui  ihat  when  thi-  en*i 
had  heen  attained  a  lariie  part  of  our  I'oiler  marnlenanie 
trouhli--  would  he- overcome. 

()\"\-.\ci-:t^  lkm:  i'kockss  in  boii.kr  ki  pairs 

At  the  T'l.^  convention  tlu-  -uhjed  \\a-  vc-ry  thoroughly 
covered  and  llu-  n-pori  of  tlu-  committee  thi.-  year  tontainiMl 
hut  little  which  i-  new  relali\c-  to  the  application  ol  the 
proiess  to  iioilc-r   repair-. 

'"'  "  DIM  t>SJ<i.\ 

]•'..  \\ .  Pratt.  a--i.-tant  -uperitttendem  motive-  p<»\\er  aiuI 
maihitH-rx,  (.'liieajio  &:  .\orth  We-tern.  >luj\vtMl  a  numU-r  of 
-ample>  of  tlu-  method  heitii:  usi*<l  on  that  nnj\  to  weld  tuhes 
in  the  t"ire-l>o\  tuhe  -heel.  .\  -hallow  nie-s  i-  cut  in  the 
-iu-et  around  the  tuhe-  hole-  in  which  ;it>  a  -hoidde-r  on  the- 
end  of  the  tulte.  makiin.:  the  end  of  the  tuU-  tlu-h  with  the 
tuhe-  -heet  hefore-  w<l«lim;.  llu-  Weld  i-  then  huilt  Up  on 
the  eiul  of  the  tuhe  aiul  ihe  -lu-et.  ihu-  makiim  it  po— ihle  lu 
rc-move  tlu-  luhe-  l<\  ehiiiiiini,'  otf  the-  weM.  llu-  lulu-  is 
-c-t  with  a  cop|M-r  ferrule.  Mr.  I'ralt  called  atti-nlion  l<»  the 
difference  in  tlu-  -i-rvice  of  t!ie  we-lcK-d  tuhe-  in  ucmkI  and 
had  water  di-trict-.  W  lu-re  the  water  i-  iioeMl  no  diftuult> 
i-  e\[K-rienied.  hut  with  l.ad  wale-r.  weMinir  ha-  -ei  far  not 
proved  entirely  -unes-ful. 

It  was  the  ijenerally  e\pre--i'd  opinion  that  ow-aeetvlene 
wcldiim  ha>  a  w  iclc  tielcl  of  applieation  which  i-  contlnuallv 
i-Meiulinu'.  .Mthou.iih  -ome  niemher-  think  failure-  may  l>e 
diu-  to  the  iiualily  if  the  material  u-ed.  the  welder  i>  i;en- 
c-rall\  re-pon-ihle  for  |)oor  n-uh-.  .\l  the  ('ollinw«MMl  -hojt^ 
c»f  the  New  ^'ork  ("e-ntral.  tlu-  weleler-  are  ilu'e-ke»l  up 
inonthh    with  tc -t-  to  de-termiiu-  tlu    <|ualit\    of  w<»rk  tlu-\    an- 

cloiu'J. 

I  lure-  wa-  a  diftereiue  of  opinion  .i-  to  the-  iu-ic---it\  of 
dn»ppini;  the  -hcc-t  wlu-n  weMiiiii  lon<jitudinal  seams  in  lire- 
ho.xi--.  Where-  thi-  nulhcwl  i-  aelopte-d  tiu-  -heel  i-  u-uallv 
dropped  .' .s  in.  i)e-r  fcH)t.  thi-  heinu  taken  up  a.-  the  wehiini; 
priR-ivds.  A  te-t  wa-  referred  in  whieh  the  -heet>  were  tied 
-o  that  they  could  not  u'ive.  with  the  re-ull  that  a  -tre>>  of 
over  21. •>()()  11).  wa-  thrown  on  a  -heet  ai>oui  V  ft.  lone  v.hen 
the  Wild  wa-  lomplcte-cl.  thu-  indi«  alins:  a  iute--il\  l"or  dmp- 
pinu  tlu-  -heet.  Other  memU-r-  use  a  i<»rrui;alion  to  take 
care  of  the  coiurailton  a-  the  uehl  eemls.  while  other-  ri\el 
-heel-  in  place  aiul  put  in  the  -tayholt-  hefore  doin<i  the  wehi- 
inu   and    i^et   entirelv    -ati-factor\    n-ult- 
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ELECTRIC  WELDING  IN  BOILER  REPAIRS  about  6  an  hour.     It  takes  about  four  hours  to  weld  around 

Most  of  our  electric   welding  has  been  confined  to  the     the  caulking  edge  of  a  tube  sheet  measuring  about  18  ft.  over 


welding  of  ilues.     Since  the  installation  of  two  one-man  ma 
•chines  at  Mount  Clare,  on  cadi  of  which  we  have  been  run- 
ning three  eight-hour  >hitt>.  we  have  welded  flues  for  754 
engines,  176,890  tul>es.  and  12,206  superheater  flues.     Thi^ 
was  from  July,  191.>.  to  October,  1915. 

We  have  welded  a  side  sheet  on  a  yard  engine  which  has 
been  in  continual  service  since  191o,  and  the  sheet  is  as  good 
now  as  when  welded  a-  far  as  the  weld  is  concerned.  The 
firebox  of  one  engine  in  service  on  our  road  has  been  welded 
complete. 


all,  averaging  about  40  in.  an  hour  steady  welding. 

The  electric  welding  process  can  also  be  used  on  smoke- 
l>ox  connections,  especially  where  the  smoke-box  and  ex- 
tension are  in  two  pieces,  thus  preventing  the  possibility  of 
l)urning  and  warping  the  plate,  due  to  air  leaking  in. 
Patches  can  also  be  welded  in  smoke-boxes  damaged  in  ac- 
cidents. This  method  is  safe  and  reliable  and  cheaper  than 
riveting  or  acetylene  welding. 

The  following  information  on  the  welding  of  steel  plates 
was  obtained  from  the  Lincoln  Electric  Company:     In  sheet 


To  get  good  results,  the  niachme  should  control  the  voltage  metal  we  have  a  product  which  has  passed  through  a  process 
so  as  to  keep  it  uniform  at  the  weld.  Fluctuations  in  tlie  which  improves  its  quality,  beyond  that  of  cast  steel.  The 
voltage  or  amperes  mean  a  dift'erence  of  temperature  at  the  lesult  is  greater  compactness  of  the  structure  with  a  result- 
weld.  A  weld  will  not  l>e  uniform  throughout  under  such  ant  increase  in  toughness.  The  welded  piece  of  sheet  metal 
conditions.  An  automatic  controller  should  be  gotten  up  to  will  consist  of  two  grades  of  metal,  the  original  metal  which 
control  the  voltage  at  the  operator's  hand.  Without  proper  has  received  mechanical  treatment  and  the  metal  added  by 
wire  it  is  ver\  hard  to  make  a  good  weld,  and  a  great  man\  the  welding  process  which  has  not  received  mechanical  treat- 
'of  the  cracked  welds  are  due  to  bad  wire.  We  are  now  using  ment  and  will  always  have,  in  general,  the  characteristics  of 
a  Swedish  iron  with  good  roults.  When  welding  a  crack.  ( ast  steel.  The  metal  in  the  weld  may  be  hard  or  soft,  of 
the  section  of  crack  should  be  built  up,  and  should  be  greater  high  or  low  tensile  strength,  but  it  will  never  have  the  tough- 


than  the  plate  thickness  by  about 
Vs  in.  or  .>-16  in.  Layer  after  layer 
should  be  aj)plied  acros-  the  width 
and  length  of  the  crack  until  it  is 
filled  up.  This  method  allows 
the  metal  to  cool  and  prevents  a 
great  tleal  of  contraction  l)y  remov- 
ing the  strain  from  the  weld.  All 
parts  to  Ije  welded  must  be  thor- 
oughly cleaned  with  a  roughing 
jool  or  sand  bla.st.  The  latter  is 
preferable  when  it  can  be  used,  as 
it  cleans  the  work  properly  and  re- 
,moves  all  foreign  substances. 

The  welding  of  tubes  is  very  im- 
portant. It  is  our  practice  to  set 
all  tubes  back  to  head  prior  to 
welding,  and  the  boiler  must  be 
steamed  before  welding  so  as  to 
burn  all  the  excess  oil  under  the 
l>ead.  If  this  is  not  done,  the  weld 
will  be  porous,  due  to  the  oil  com- 
ing out  as  .soon  as  the  welding  lie- 
gins.  .AI)Out  the  proper  amount  of 
current  to  use  to  weld  tul»e>  at  our 
shop  is  60  to  65  volt  direct  current, 
130  to  145  amperes,  using  5-32  in. 

.  diameter  wire  and  also  a  flux  coated 
on  the  welding  wire  by  dampening  the  wire  and  then  ap- 
plying flux,  the  wire  to  stand  until  dry.  When  welding  flue 
sheets,  door  sheets,  and  door  necks  with  electric  weld,  all  the 
caulking  edge  must  l)e  chij)ped  and  cleaned  with  a  roughing 
tool.  All  fire-cracks  must  be  chipped  to  45  deg.  bevel.  All 
the  work  must  l>e  caulked  with  roughing  tool  to  close  all 
pores  in  the  metal  after  welding.  If  possible  weld  the  tulics 
with  water  in  the  boiler.     The  water  keeps  down  ex[)ansi()n 

.  and  contraction  of  the  tube  and  head  and  also  exposes  all 

.  defective  welds. 

Fireboxes  can  l>e  welded  successfully  instead  of  riveting. 
Make  the  welds  come  in  l>etween  the  first  and  second  rows 
of  stay-bolts,  which  will  stiffen  them.  To  do  this  the  flue 
sheet  and  door  sheet  flanges  must  be  deeper.     All  mud  ring 
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ness  and  ability  to  resist  the  ten- 
dency to  crack  in  l>ending  that  is 
possessed  b}-  the  rolled  metal. 

From  the  foregoing  several  gen- 
eral conclusions  may  be  drawn: 
First,  the  tensile  strength  of  the 
cast  steel  in  the  weld  may  be  made 
less  than,  greater  than,  or  equal  to 
the  tensile  strength  of  the  metal  in 
the  original  section;  second,  the 
metal  may  be  harder  or  softer  than 
the  metal  in  the  original  piece; 
tliird,  the  elasticity  of  the  metal  in 
the  weld  will  always  be  less  than 
the  elasticity  of  the  metal  in  the 
original  plate. 

The  character  of  the  finished 
weld  depends  on  the  composition  of 
the  metals  being  welded  and  upon 
the  skill  of  the  operator.  A  weld 
is  made  when  the  metals  to  be 
welded  are  in  the  liquid  state  with 
the  slag  and  oxide  floating  on  top. 
Flaws  and  imperfect  welds  in  steel 
are  due  to  the  fact  that  the  metals 
were  not  properly  liquified  and  the 
presence  of  the  oxide  or  slag,  or 
both,  prevent  a  perfect  union.  It 
is  a  notable  fact,  however,  that  in  autogenous  welding  the  ac- 
tual union  is  made  in  plain  view  of  the  operator,  so  that  if 
it  is  not  perfect,  he  knows  it. 

The  single  riveted  lap  joint  is  55  per  cent  efficient  under 
the  most  favorable  conditions,  while  the  quadruple  riveted 
double  strap  joint  may  have  an  efficiency  as  high  as  85  per 
cent.  A  skillful  electric  arc  welder  will  make  a  joint  which 
has  an  efficiency  of  90  per  cent  without  particular  effort. 
Stiffness  ecjuivalent  to  that  of  the  riveted  joint  may  be  pro- 
duced by  making  the  section  of  the  joint  greater  than  that 
of  the  un welded  section. 

At  the  i)resent  time  two  kinds  of  electrode  are  in  general 
use  on  sheet  metal  work:  Norway  or  Swedish  iron,  or  Amer- 
ican ecjuivalent,  and  low  carbon  steel  wire.     The  iron  wire 


.  corners  can  be  welded  bj-  lapping  the  weld  over  the  caulking  gives  metal  in  the  weld  of  a  tensile  strength  of  approximately 

.  edge.     Caulk  with  a  blunt  square  tool.     If  this  is  properly  40,000  lb.  per  sq.  in.,  while  the  steel  of  .10  per  cent  carbon 

.  done  it  will  eliminate  further  trouljle.     All  shell  patches  can  content  may  l>e  relied  upon  to  produce  metal  in  the  weld  of  a 

be  welded  along  the  edge,  which  will  prevent  trouble  from  tensile  strength  above  50,000  lb.  per  sq.  in.    On  plates  of  ^  in. 

;  leaks.  thickness  and  less  an  electrode  of  1-16  to  3-32  in.  in  diam- 

The  average  time  to  weld  a  set  of  tubes  2^4  in.  in  diam-  eter  represents  the  best  practice.     A  current  density  in  the 

.  eter  is  at  the  rate  of  about  30  an  hour;  for  superheater  flues,  circuit  of  not  to  exceed  75  amperes  should  be  used  on  this 
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mall  electrode.  Plates  between  %  in.  and  ^i  in.  are  usually 
•velded  with  electrode  's  in.  or  5-32  in.  in  diameter  with  a 
rurrent  density  in  the  circuit  of  not  more  than  120  amperes, 
riates  thicker  than  ?v;  in.  are  usually  welded  with  ^^-in. 
electrodes  using  a  current  density  of  approximately  170  am- 
:ieres.  An  iron  electrode  may  be  melted  more  rapidly  than 
one  of  steel  and  has  less  tendency  to  burn  than  the  steel.  In 
general,  however,  it  is  more  difficult  to  weld  with  an  iron 
electrode  than  with  one  of  steel.  To  get  the  best  weld 
possible,    the    current    density-    in    the    circuit    should    be 

kept  as  low  as  is  con- 
sistent with  a  usable 
arc. 

Practically  no  appli- 
cations of  the  electric 
arc  process  have  been 
made  on  plates  having 
a  thickness  of  less  than 
1-16  in.  where  a  butt 
joint  is  required.  This 
is  due  to  the  great  in- 
tensity of  the  heat  with 
the  consequent  ten- 
d  e  n  c  y  to  'burn 
through"  where  the 
edges  of  the  plate 
are  in  small  parallel 
planes.  However,  they 
may  be  melted  together 
with  a  low  current  car- 
bon arc  with  excellent 
results. 
The   report    wa>    signed    Ijy    P.    F.    Gallagher,   chairman. 

DISCUSSION 

The  discussion  of  this  report  was  largely  on  the  welding 
of  tubes  at  the  tirebox  tube  sheet,  to  which  electric  welding 
has  been  extensively  applied.  There  has  been  no  difficulty 
in  securing  excellent  resuh>  in  good  water  districts,  but  where 
bad  water  is  used  the  results  have  been  much  less  satisfac- 
tory. \Mien  the  welded  tubes  begin  to  leak  and  are  worked 
over,  the  welds  of  adjacent  tubes  which  were  previously  in 
good  condition  are  loosened  and  the  trouble  rapidly  spreads. 
In  some  cases,  where  bad  water  is  used  the  tubes  are  welded 
because  of  the  decreased  amount  of  roundhouse  work  required 
while  the  welds  last,  although  the  life  of  the  tul)e  is  not 
greatly  extended.  With  coals  which  tend  to  honeycomb  the 
sheet  some  difficulty  has  been  experienced  with  welded  tubes, 
the  increased  thickness  of  the  bead  tending  to  increase  the 
accumulation  of  honeycoml)  and  the  number  of  steam  failures. 

On  the  Union  Pacific  where  firebox  sheets  are  electrically 
welded  the  practice  of  dropping  the  sheets  l4-\n.  per  foot  was 
originally  followed,  it  being  found  that  at  the  completion  of 
the  weld  the  sheet  would  be  drawn  up  into  place.  It  was 
found,  however,  when  the  weld  was  pounded  lightly  with  a 
hammer  as  the  work  proceeded,  that  the  sheet  did  not  take  up. 
The  strain  on  the  weld  had  apparently  been  relieved  by  the 
pounding.  This  practice  has  therefore  l^een  adopted,  the 
sheet  being  placed  with  no  allowance  for  contraction. 

DO  LONG  TUBES  VIBRATE? 

The  committee  which  was  appointed  to  investigate  the 
effect  of  the  motion  of  the  locomotive  on  tubes  of  such  length 
and  thickness  that  they  sag  on  being  applied  to  the  boiler, 
presented  an  abstract  of  the  report  of  a  test  made  by  the 
New  York  Central,  which  was  presented  before  the  New- 
York  Railroad  Club  in  May,  1910.  The  test  was  made  on 
a  Pacific  type  locomotive,  the  tubes  being  set  with  a  depres- 
sion of  1  5-16  in.  at  the  center.  A  recording  device  was  at- 
tached to  one  of  the  top  tubes,  the  arrangement  being  such 
that  the  movement  of  the  center  of  the  tube  relative  to  the 
boiler  shell  could  be  recorded.  This  test  indicated  that  there 
is  some  increase  in  the  sag  of  the  tube  when  the  engine  is 


working.  The  subject  was  also  discussed  before  the  asso 
ciation  at  the  1905  convention,  held  in  Buffalo,  and  it  was 
well  established  that  the  tube  sagged  more  or  less  according 
to  the  length.  This  sag  was  considered  beneficial  and  with 
the  tube  submerged  in  water  there  is  no  vibration.  The 
tubes  will  move,  however,  to  some  extent  with  the  surge  of 
the  water  in  the  boiler.  This  report  was  signed  by  C.  L. 
Hempel. 

DISCUSSION 

Considerable  difference  of  opinion  was  expressed  as  to 
the  effect  of  vibration  of  tubes.  Although  there  are  in 
special  cases  evidences  that  considerable  vibration  takes 
place,  there  seems  to  have  l)een  but  little  trouble  attributable 
to  this  cause,  and  in  general  no  more  with  the  long  tul)es 
on  heav\-  power  than  with  tlie  shorter  tubes  on  smaller 
power.  Some  trouble  has  been  experienced  from  pitting 
with  long  tubes  where  the  shorter  ones  are  but  little  affected, 
it  Ijeing  suggested  this  may  be  due  to  the  greater  strain  to 
which  the  metal  of  the  longer  tul)es  is  subjected  due  to  the 
greater  weight  and  longer  span  between  supports. 

THE  BULGING  OF  FRONT  TUBE  SHEETS 

The  sheets  have  a  ver\-  small  amount  of  material  to  assist 
in  keeping  them  straight.  The  amount  of  work  and  the  tools 
used,  as  well  as  the  experience  of  the  man  doing  the  work  of 
putting  in  the  tubes,  governs  the  bulging  of  the  sheet,  which 
the  following  record  and  experiments  will  show. 

By  using  hand  rollers  each  hole  stretched  .007  in.  With 
the  self-feeding  roller  and  hand  pin  the  hole  stretched  .029 
in.  With  the  .self-feeding  roller  and  air  motor  the  hole 
stretched  .02!  in.  B\  taking  as  a  basis  a  tul>e  sheet  having 
400  holes,  the  first  method  stretched  the  holes  400  X  007, 
which  equals  2.8  in.  The  second  operation  stretched  the 
holes  400  X  029,  which  equals  11.6  in.  The  third  o|)era- 
tion  stretched  the  holes  400  X  021,  or  8.4  in.  The  amount 
of  excess  material  is  distributed  over  the  space  worked  ujKjn. 
As  the  bridges  between  the  flues  do  not  upset  proportion- 
ately to  the  increase  in  the  sizes  of  the  holes,  to  do  the 
stretching  of  the  material  at  certain  points  each  individual 
hole  must  take  care  of  a  portion  of  the  material  around  it- 

thus  making  the  bulg- 
ing of  the  sheet  a  local 
condition.  This  test 
was  made  with  a  '2-in. 
sheet  and  a  2 -in.  tube, 
.L>5   in.  thick. 

The  report  was 
signed  by  J.  B.  Tate, 
chairman,  John  Smith 
and  Martin  Murphy. 

DISCUSSION 

The  generalh  a  c  - 
cepted  explanation  of 
the  bulging  of  front 
tube  sheets  is  the  ex- 
pansion of  the  tul)e 
lioles  due  to  working 
the  tu!)es.  Methods  of 
overcoming  it  or  reduc- 
ing its  bad  effects  to  a 
minimum  van*.  Some 
meml>ers  considered  the 
ijulging  itself  to  be  of  little  consequence  if  proper  care  were 
exercised  in  working  the  tubes,  but  they  had  had  trouble 
from  cracking  at  the  heel  of  the  flange.  To  overcome  this 
the  thickness  of  the  sheet  has  been  increased  to  ^-in..  a  ^s-in. 
firebox  tube  sheet  being  used.  Others  consider  it  only  nec- 
essary- to  keep  the  back  tube  sheet  straight,  and  let  the  front 
tube  sheet  go  as  it  will.  The  use  of  a  tul>e  sheet  with  a 
corrugation  adjacent  to  the  flange  around  the  belly  of  the 
boiler  and  over  the  top  of  the  tubes  was  suggested  as  a  means 
of  taking  up  the  expansion  in  the  sheet  without  bulging.     .\ 
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case  was  mentioned,  however,  wliere  a  Wood  firelxix  was 
removed  on  account  of  corrosion,  in  a  bad-water  district, 
after  28  months'  service,  in  which  the  corrugated  tul>e  sheets 
were  both  Ixilged,  the  front  about  lin.  and  the  back  5^-in. 

CLEANING  AND  MAINTAINING  SUPERHEATER  FLUES 

Keepinn  superheater  flues  free  from  cinders  and  clinkers 
depends  upon  the  roundhouse  forces,  and  more  particularly 
upon  the  lx)iler  foreman  and  inspector.  It  is  very  imj)ortant 
that  they  be  inspected  before  each  trip.  Flash  lights  or  elec- 
tric lights  with  shields  should  lie  provided  for  this  purpose. 
It  should  be  recjuired  that  the  clinkers  and  cinders  be  re- 
moved from  the  superheater  tubes  at  the  end  of  each  trip. 
Steel  bars  from  five  to  eight  feet  long  with  a  chi.'^el  point 
should  be  used  to  break  up  the  clinkers  and  honeycoml>  oft 
of  the  end  of  the  unit  and  other  bars  with  hooks  at  the  ends 
should  be  u.sed  to  pull  the  clinkers  out  of  the  tul)e.  If  they 
are  blown  back  into  the  flue  they  are  liable  to  lodge  on  the 
supports  of  the  unit  pipes  and  will  soon  clog  the  superheater 
flues.  A  V4-in.  or  ;Vj<-in.  pipe  not  longer  than  the  tube  should 
be  used  for  blowing  out  the  soot  and  cinders,  care  being  taken 


least  three  inches   from  the  inside  of  the  flue  sheet  flange 
The  report  was  signed  bv  T.  F.  Powers,  chairman,  and 
\V.  M.  Wilson. 

DISCUSSION 

The  imiKjrtance  of  thoroughly  and  frequently  cleaning  cin- 
ders from  the  inside  of  superheated  flues  was  emphasized. 
A  case  was  mentioned  where  cores  the  full  size  of  the  flues 
and  eight  inches  long  have  l>een  removed  from  these  flues 
when  they  have  been  neglected,  the  engines,  instead  of  be- 
ing better  and  more  economical  than  saturated  engines,  be- 
coming less  economical. 

Thoroughly  cleaning  the  scale  from  the  outside  of  the  flues 
while  they  are  in  the  boiler  has  been  found  difficult  with 
.'iome  kinds  of  water.  It  being  necessary  to  enter  the  lK)iler 
while  the  small  tul)es  were  out  and  knock  the  scale  off  by  the 
u.^^e  of  a  bar.  Although  the\'  cannot  be  cleaned  as  well  as 
when  removed  they  usuall\  can  he  made  to  go  until  the  second 
shopping  for  tlie  removal  of  the  small  tul)es.  In  rattling  the 
large  flues  in  the  barrel  typg  rattler  it  has  been  found  that 
they  can  be  handled  without  injury  if  the  rattler  is  as  com- 
|)letely  filled  as  |K)ssible.      In  rattlers  of  the  submerged  type 
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that  the  pipe  is  run  under  the  unit  pir)es,  and  pulled  back 
and  forth  until  the  flue  is  cleaned.  The  be.st  time  to  clean 
the  sufjerheater  flues  is,  of  course,  at  the  washout  })eriod 
when  the  engine  is  cool,  but  this  depends  upon  the  grade  of 
coal  used,  for  with  the  u.se  of  some  coal  it  is  necessary  to 
blow  and  clean  them  each  trip. 

As  it  is  not  necessary  to  remove  the  sui)erheater  tubes  at 
the  end  of  the  three-year  period  in  order  to  comply  with  the 
law,  if  the  Ixjiler  can  be  cleaned  and  inspected,  it  is  recom- 
mended l>y  many  railroads  that  the  superheater  flues  be 
welded  at  the  fire-l>o.x  end.  The  tubes  can  be  cleaned  on  thj 
outside  or  water  side  while  in  the  boiler  by  the  use  of  scrap- 
ing rods  and  bars,  pneumatic  flue  cleaners,  and  .^^ometimes  by 
heating  the  flues. 

When  it  is  necessary  to  safe  end  superheater  flues,  many 
railroads  recommend  that  not  over  one  safe  end  be  used. 
When  the  old  safe  end  is  cut  off  each  time  it  is  at  lea-^^t  jkjs- 
sible  to  re-tip  the  tube  three  times.  After  that  they  can  l)e 
cut  down  for  shorter  engines.  It  is  the  recommendation  of 
this  committee  and  other  boiler  foremen  that  the  safe  end  go 
on  the  fire-box  end,  where  the  condition  is  more  severe,  and 
where  the  new  material  is  most  needed. 

There  has  been  a  tendency  on  the  part  of  i^ome  designers 
to  crowd  the  corner  su[)erheater  flues  t(H)  close  to  the  flange 
of  the  back  flue  sheet.  This  has  resulted  in  cracks  out 
from  the  flue  hole  which  can  only  be  repaired  by 
welding.  \\'here  the  welding  does  not  hold,  it  is 
necessary  to  renew  the  flue  sheets.  It  is  recommended 
that  the  outside  edge  of  the  superheater  flue  hole  be  kept  at 


the  mixing  of  2-in.  or  2 '4 -in.  tubes  with  the  flues  has  been 
found  to  i)revent  denting  and  flattening  of  the  latter. 

REMOVING  AND  REPLACING  WIDE  FIRE-BOXES 

.After  removing  all  tulx?s,  the  lx)iler  should  be  taken  from 
the  cylinders  and  frames  and  placed  on  the  floor  in  the  boiler 
shoj),  all  stay  and  crown  bolts  drilled  out  with  air  drills,  or 
( ut  off  with  the  electric  or  acetylene  process,  cutting  mud- 
ring  rivets  off  with  hand  chisels  or  punch  and  sledge,  or  by 
the  use  of  an  air  hammer  or  rivet  buster;  then  break  the  .stay- 
bolts  down  with  a  staybolt  breaker  or  leave  them  in  the  old 
fire-box  sheets,  dro|)ping  the  sheets  or  pieces  of  sheets  on 
the  floor.  After  this  has  been  done  all  stay  and  crown  bolt 
burs  can  l)e  cut  or  l)urned  out  of  the  holes.  All  necessarv- 
rejiairs  to  the  cylindrical  parts  as  well  as  the  fire-box  sheets 
are  made  and  the  sheets  cleaned  while  the  new  fire-box  is 
being  fitted  up,  riveted  and  caulked. 

It  is  not  necessary  to  remove  the  back  head. or  disconnect 
the  boiler  at  throat  sheet  to  apply  wide  fire-boxes;  neither  is 
it  necessary  to  remove  any  l)oiler  braces,  except  those  applied 
to  the  back  flue  sheets.  If  the  boiler  is  on  the  floor  and  crane 
service  is  available,  it  can  Ite  turned  over  in  any  desired  posi- 
tion.     This  is  a  very  great  advantage. 

In  applying  these  fire-lx)xes  the  committee  differs  some  as 
to  the  manner  in  which  this  work  should  lie  done.  In  some 
localities  the  sheets  are  applied  one  at  a  time,  and  bolted  up 
inside  of  the  fire-l)ox  casing.  Where  the  fire-boxes  are  ap- 
plied in  this  manner,  the  rivet  holes  are  all  countersunk  and 
rivets  driven  on  the  inside  of  the  fire-box  by  the  use  of  air 
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.,animers.  It  is  claimed  that  by  this  method  the  flanges  of 
lie  sheets  are  protected,  and  there  will  be  less  trouble  on 
.iccount  of  sheets  cracking  out  at  the  rivet  holes.  It  is  the 
ipinion  of  a  great  number  of  men  that  the  boiler  should  bt 
.i-moved  from  the  frames  and  taken  to  the  boiler  shop.  When 
ill  is  is  done  the  fire-lx)xes  should  be  fitted  up,  riveted, 
clapped  and  caulked,  both  inj^ide  and  outside,  ready  to  be 
i)Ut  into  the  casing  by  the  time  the  boiler  has  l>een  cleaned 
and  repairs  made  to  the  barrel  and  outside  fire-box  casing 
sheets.     The  fire-box  can  then  I^e  put  in  place,  if  cranes  are 

available,  by  turning 
:he  boiler  with  the  mud- 
ring  opening  up.  After 
this  is  done  and  the 
fire-box  is  bolted  in 
place,  the  boiler  is  let 
down  on  the  floor  and 
the  fire-box  door  ring  is 
riveted,  usually  by  driv- 
ing hammered  rivets.  In 
some  instances  it  is 
welded.  The  mud-ring 
is  then  put  in  place  and 
riveted  with  a  mud-ring 
riveting  machine  or  air 
hammer,  and  then 
chipped  and  caulked, 
the  roof  and  staybolts 
l)eing  applied  in  the 
usual  manner.  All  stay- 
l)olts  are  driven  with 
an  air  hammer  or  stay- 
bolt  driving  machine,  and  should  be  held  on  with  an  air  hold- 
ing tool. 

The  committee  does  not  think  it  advisai)le  to  cut  the  back 
head  out  or  disconnect  the  boiler  at  the  throat  sheet  at  anv 
time  to  remove  any  wide  type  fire-boxes.  This  is  not  only  an 
unnecessary  expense,  but  it  will  destroy  a  good  tight  seam 
or  joint.  The  driving  out  of  the  rivets  is  liable  to  cause  frac- 
tures and  cracks  in  the  plates.  Any  wide  type  fire-l)oxes 
can  be  removed  and  applied  without  disconnecting  the  boiler 
at  throat  sheet,  or  cutting  out  the  back  head,  by  one  or  the 
other  of  the  above  methods,  i.  e.,  by  applying  the  boxes  after 
they  have  been  riveted  together,  or  by  putting  in  one  sheet  at 
a  time  and  riveting  all  inside  of  the  boiler.  The  only  objec- 
tion to  the  latter  method  is  that  the  sheets  cannot  be  brouglit 
up  tight  on  the  water  side,  and  it  is  impossible  to  caulk  them. 
The  report  was  signed  by  B.  T.  Sanger,  chairman,  A.  N. 
Lucas  and  Bernard  WuUe. 

DISCUSSION 

The  consensus  of  opinion  expressed  was  in  favor  of  leaving 
the  back  end  on  the  boiler  when  renewing  fireboxes.  Further 
than  this  the  methods  to  be  used  must  depend  largely  on  the 
facilities  of  the  shop,  conditions  in  this  respect  varying  widely. 

CUTTING    OFF    STAYBOLT    ENDS   WITH    OXY-ACETY- 

LENE 

The  threads  on  the  staybolts  or  on  the  sheet  are  unduly 
strained  by  the  use  of  nippers,  and  the  ends  of  the  staybolts 
are  left  with  two  long  corners,  making  them  more  difficult  to 
rivet  over.  The  chisel  bar  and  sledge  are  50  per  cent  worse 
than  the  nippers  in  the  amount  of  damage  done  to  the  thread- 
on  the  sheet  and  staybolt. 

The  advantages  of  cutting  off  ends  of  staybolts  with  oxy- 
acetylene  are:  First,  the  bolts  are  not  disturbed  after  they 
are  once  applied:  second,  we  get  a  uniform  length  to  drive 
without  Icwig  corners,  and,  third,  the  heat  anneals  the  end  of 
the  staybolt.  This  is  a  great  advantage  in  the  riveting,  as  the 
operator  is  better  able  to  do  a  good  job  in  upsetting  the  bolt 
without  leaving  any  ragged  edges.  As  all  staybolts  are  ap- 
plied from  the  fire  side  of  the  fire-box.  this  is  a  great  advan- 


tage where  a  first-class  job  is  desired.  Some  may  think  tliat 
by  cutting  off  staybolts  in  this  manner  the  heat  penetrates 
through  the  bolt  to  the  fire-box  sheet,  but  this  is  not  so.  as 
the  operation  of  cutting  is  done  so  quickly  the  heat  does  not 
have  time  to  reach  the  sheet. 

The  report  was  signed  by  Thomas  Lewis,  chairman,  and 
W.  G.  Bower.  A  minority  report  was  presented  by  L.  Borne- 
man,  a  member  of  the  committee,  from  which  the  following 
is  taken: 

I  have  been  unable  to  cut  off  very  many  staylx)lts  with  oxy- 
acetylene,  but  I  have  cut  off  a  sufficient  number  to  prove  that 
we  cannot  cut  them  off  as  cheaply  as  we  can  with  the  stay- 
bolt  nippers.  One-half  hour  is  all  the  time  required  for  cut- 
ting one  side  of  our  largest  engines,  which  are  the  Mikado 
type.  Our  nippers  are  hung  from  the  crane  and  the  lx)lts  are 
cut  off  as  fast  as  the  machine  can  be  tranferred  from  one  bolt 
to  another.  We  have  the  Helwig  staybolt  nipjjer  in  two  sizes, 
one  nvichine  for  small  l>olts  and  one  for  larger  IkjUs  such  as 
radial  stays.  We  have  one  man  rated  at  26 '^  cents  an  hour 
who  handles  these  machines  e.xclusively  with  a  helf)er  re- 
ceiving 23  y'i  cents  per  hour.  I  note  in  cutting  the  lx)lts  with 
ox)'-acetylene  the  sheet  gets  so  hot  that  it  is  impossible  to 
place  the  hand  on  it  in  some  places. 

It  may  be  recommended  as  inexj)ensive  on  general  repairs 
to  use  ox\-acetylene  in  cutting  off  a  number  of  bolts  scat- 
tered on  the  boiler  and  as  preferable  to  using  a  chisel  bar. 

I  do  not  recommend  the  application  of  bolts  from  the 
inside  sheet.  In  tapping  out  a  staybolt  hole  with  a  motor, 
the  vibration  of  the  motor  hanging  from  a  pulley  has  a  tend- 
ency to  increase  the  size  of  the  hole  where  first  entered.  The 
hole  in  the  second  sheet  as  a  rule  is  of  the  original  size  of 
the  tap.  When  entering  the  bolt,  it  will  always  be  noted  that 
it  will  not  be  as  tight  in  the  hole  that  the  tap  was  first  en- 
tered in  as  in  the  second  hole;  thus  you  are  able  always  to 
get  a  good  tight  bolt  on  the  inner  sheet  where  it  is  absolutely 
necessar}'  in  order  to  i^revent  leaky  staybolts,  by  applying  the 
bolts  from  the  outside  sheet. 

DISCUSSION 

\Miere  the  use  of  the  oxy-acetylene  burner  has  l)een  tried 
in  the  removal  of  staybolt  ends  it  has  usually  proved  success- 
ful.   Where  difficulty  has  b^n  ex[)erienced  due  to  the  hard 

ening  of  the  bolt  ends 
or  heating  of  the 
sheets,  making  them 
less  easy  to  rivet,  it  is 
attributed  to  improjjer 
regulation  of  the  flame, 
requiring  its  applica- 
tion to  each  l)olt  for 
too  long  a  time. 


BASIC    VERSUS   ACID 

STEEL  FOR  FIRE- 

BOXES 

Acid  open  hearth 
steel  may  be  distin- 
guished from  basic 
open  hearth  steel  by  its 
being  normally  higher 
in  silicon  and  usually 
in  phosphorus,  but 
lower    in   manganese. 

The  acid  oi>en  hearth 
furnace  is  heated  by 
1-urning  within  it  gas  and  air,  each  of  which  has  Ijeen  pre- 
heated before  it  enters  the  combustion  chamljer.  The  metal 
lies  in  a  shallow  pool  on  a  long  hearth  which  is  lined  with 
silicious  material,  and  is  heated  by  radiation  frcMn  the 
intense  flame.  The  impurities  are  oxidized  by  slag 
lying  on  top  of  the  metal.  This  operation  is  hastened 
in  two  ways:  iron  ore  is  added  to  the  bath;  and  the 
carbon  is  diluted  by  adding  with  the  furnace  charge  large 
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proportions  of  steel  scrap,  often  as  much  as  75  or  90  per 
cent.  It  takes  from  six  to  ten  hours  to  purify  a  charge.  The 
manganese  and  silicon  go  into  the  slag  tirst,  then  the  carbon 
boils  off  as  a  gas.  When  this  has  proceeded  to  the  desired 
point,  the  bath  is  recarburized  and  the  metal  is  cast  into  in- 
gots. The  characteristics  of  the  acid  open  hearth  process  are: 
A  long  time  in  purification;  large  charges  are  treated,  usually 
15  to  100  tons  to  a  furnace;  at  least  a  part  of  the  charge  is 
melted  in  the  purification  furnace,  and  the  furnace  is  heated 
with  preheated  gas  and  air. 

The  basic  open  hearth  process  is  similar  to  the  acid  proc- 
ess, with  the  exception  that  a  sufficient  amount  of  lime  is 
added  to  the  bath  to  form  a  basic  slag.  This  slag  will  dis- 
solve all  the  phosphorus  which  is  oxidized,  which  an  acid 
slag  will  not  do.  'I'he  characteristics  of  the  basic  open  liearth 
process  are  the  same  as  those  of  the  acid  open  hearth  process, 
with  the  following  additions:  Lime  is  added  to  produce  a 
basic  slag:  the  hearth  is  lined  with  basic  instead  of  silicious 
material,  in  order  that  it  ma\  not  be  eaten  away  by  this 
slag,  and  impure  iron  and  scrap  may  be  used,  because  phos- 
phorus and,  to  a  limited  extent,  sulphur  can.  be  removed  in 
the  operation. 

.\cid  ojKn  hearth  steel  is  believed  by  engineers  to  be  better 
than  basic,  and  is  usually  specified  for  all  important  struc- 
tures, although  not  .so  rigidly  today  as  a  few  years  ago.  The 
basic  process  is  le.>s  expensive  than  the  acid,  because  high 
phosphorus  pig  iron  and  scrap  are  cheap,  and  the  lower  co.'t 
of  materials  used  more  than  balances  the  greater  cost  of  the 
basic  lining  and  lime  additions,  and  the  circumstance  that 
the  acid  furnace  has  a  higher  output  because  heats  are 
shorter.  Acid  steel  is  to  be  preferred  for  the  following 
reasons : 

A  basic  slag  will  dissolve  silicon  from  the  metal;  therefore, 
the  recarburizcr  is  added  to  the  steel  after  the  steel  has  left 
the  furnace,  instead  of  in  the  furnace  as  in  the  acid  process. 
Should  any  basic  slag  be  carried  over  with  tlie  metal,  how- 
ever (which  is  liable  to  happen),  there  is  the  danger  that  the 
ingots  will  be  t(X)  low  in  silicon.  They  are  then  impregnated 
with  l>low  holes.  A  goodly  portion  of  the  acid  open  hearth 
steel  goe>  into  steel  castings,  where  the  presence  of  blow  holes 
would  Ih.'  injurious. 

The  recari)urizer  does  not  mix  with  the  steel  as  well  as  if 
it  were  added  in  the  furnace. 

A  basic  slag  is  more  highly  oxidized  than  an  acid  slag, 
theieforc  the  metal  at  the  end  of  the  operation  is  more  highly 
charged  with  oxygen.  For  this  reason  a  larger  amount  of 
manganese  is  added  in  the  recarburizer. 

It  occasionally  happens  in  the  basic  process,  after  the  phos- 
phorus has  all  been  oxidized  in  the  slag  and  the  operation  is 
ended,  a  good  deal  may  get  l»ack  into  tlie  metal  again.  This 
is  especially  liable  to  hapiK-n  when  basic  slag  is  carried  over 
into  the  ladle  before  the  recarburizer  is  all  in.  A  reaction 
may  then  take  place  between  the  basic  slag  and  the  acid 
lining  of  the  ladle,  the  slag  being  enriched  in  silica,  and 
phosphorus  forced  out  of  it  into  the  metal. 

The  committee  made  no  recommendation  endorsing  either 
process  as  the  l>e>it  for  the  manufacture  of  fire-box  steel.  The 
report  was  signed  by  J.  ('.  ('lark,  chairman,  and  H.  J.  Raps. 

CRACKING  OF  BARREL  SHEETS 

Barrel  sheets  are  likely  to  crack  in  any  part  of  the  boiler, 
but  cracks  occur  most  frecjuently  in  the  lower  part  of  the 
boiler  at  the  girth  seams,  usually  running  in  girth  seam  di- 
rection. I  his  is  cau.>^cd  by  pitting  or  corrosion.  Cracks  also 
occur  on  the  lower  half  of  boiler  where  frame  braces  or  tee 
irons  are  riveted  or  studded  to  the  barrel  sheets.  The  sheets 
generally  crack  at  the  end  of  the  tee  or  angle  irons,  the  crack 
running  lengthwise  of  the  boiler.  These  cracks  are  likely  to 
be  found  extending  in  almost  any  direction,  according  to  the 
cause.  We  l^elieve  the  cracks  found  here  are  due  primarily 
to  lund  condition  of  the  machinery,  such  as  bad  pounds  or 


broken  frames,  causing  undue  strain  upon  the  barrel  sheets 
at  these  points. 

Cracks  occur  at  the  longitudinal  butt  joint  seams  between 
the  rivet  holes,  in  a  longitudinal  direction,  or  at  the  edges  of 
outside  welt  straps,  in  a  longitudinal  direction.  These  cracks 
are  either  due  to  improper  design  of  the  boiler,  bad  work- 
manship, or  possibly  poor  material,  mostly  to  bad  workman- 
ship. Either  the  sheets  have  not  been  jiroperly  rolled  or  the 
rivet  holes  have  not  been  drilled  and  carefully  reamed. 

Cracks  also  occur  where  washout  plates  are  applied  to  the 
bottom  of  the  boiler.  Such  cracks  generally  begin  at  the 
edge  of  the  washout  hole  made  in  the  barrel  sheet  and  ex- 
tend outward  in  any  direction.  This  is  caused  by  decreas- 
ing the  strength  of  the  sheet  in  cutting  away  the  washout 
hole. 

The  onl\  way  to  prevent  cracking  at  the  bottom  of  boiler 
at  girth  seams  is  to  keep  the  bottom  of  the  boiler  clean  and 
free  from  the  impurities  which  cause  pitting  and  corrosion. 
Cracking  of  barrel  sheets  where  frame  braces  and  tee  irons 
are  riveted  or  studded  to  the  sheets  can  be  overcome  to  some 
e.xtent  by  applying  reinforcing  plates  of  proi)er  thickness 
and  design  to  the  inside  and  the  outside  of  the  boiler  where 
the  l)races  or  tee  irons  are  located.  Cracking  at  the  longi- 
tudinal butt  joint  seams  can  be  overcome  by  greater  care  in 
rolling  the  barrel  sheets  and  properly  drilling  and  reaming 
the  rivet  holes.  Cracking  at  washout  plates  can  be  overcome 
l)y  apj)l\  ing  reinforcing  plates  on  the  inside  and  outside  of 
barrel  sheets   where  the  washout   plates  are  applied. 

The  report  was  signed  by  C.  K.  Bennett.  C  X.  Xau  and 
Joseph  .\Ic.Allister. 

DISCUSSION 

The  point  which  received  the  most  discussion  was  the 
cracking  of  the  l)arrel  where  wai>t  sheet  angle  or  tee-irons 
are  attached,  this  being  attributed  to  interference  with  free 
expansion  and  contraction.  On  the  Chicago  &  North  West- 
ern the  angles  are  i>eing  applied  without  rivets,  a  wearing 
pad  being  attached  to  the  boiler  shell  against  which  the 
angle  rests.  On  Mallet  type  locomotives  the  weight  of  the 
boiler,  which  rests  on  the  forward  carrying  saddles,  imder 
certain  conditions  is  considered  excessive  for  the  sheet,  caus- 
ing a  tendency  to  spring  the  barrel  and  start  cracks.  The 
importance  of  properly  lubricating  the  expansion  pads  was 
mentioned,  the  boiler  shell  being  subjected  to  excessive 
stresses  when  the  pads  stick. 

THE  FUSIBLE  PLUG 

The  design  of  the  fusible  plug  is  similar  to  the  washout 
plug  in  its  general  construction,  except  it  is  not  so  large, 
and  on  its  inner  face  is  made  conical  or  concave  to  a  depth 
witliin  about  ^  in.  or  y>  in.  of  its  entire  thickness;  a  14~^^- 
drilled  hole  passing  through.  This  brass  pli*g,  measuring 
about  l'<i  in.  to  IJ/2  in.  in  diameter,  contains  the  fuse  of 
soft  metal  which  should  melt  at  not  less  than  650  deg.  F. 
It  is  applied  I)etween  the  first  and  second  rows  of  crown 
bolts  or  radial  stays  at  the  front  end  of  the  fire  box  near 
the  back  flue  sheet. 

Ihe  moment  water  in  the  boiler  becomes  sufficiently  low- 
to  expose  this  jiart  of  the  crown  sheet  to  the  dirett  attack  of 
the  fire,  unprotected  by  water,  the  temperature  at  this  point 
will  increase  rapidly  to  such  a  degree  as  to  cause  the  fusible 
metal  in  the  plug  to  melt  and  flow  out  through  the  %-m. 
opening  in  the  bottom  of  the  plug,  followed  by  Steam  which 

extinguishes  the  fire  without  further  damage.  If  the  plug 
is  to  perform  its  function,  it  must  be  given  the  proper  at- 
tention. It  should  be  removed  and  cleaned  at  least  once 
every  .^0  days;  preferably  at  the  time  of  each  stay  bolt  in- 
spection. If  permitted  to  remain  in  the  crown  sheet,  for  an 
indefinite  period,  a  thin  scale  will  form  over  the  fusible 
metal  and  an  accumulation  of  mud  will  gather  around  the 
plug,  thus  keeping  water  away  from  it  and  causing  the  soft 
metal  to  melt  when  there  is  plenty  of  water  in  the  boiler. 
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In  the  foregoing  we  have  dealt  with  the  design  of  the 
jusible  plug,  its  function,  advantages  and  abuses,  but  in  the 
lollowing  we  wish  to  point  out  its  positive  disadvantages: 

First — In  placing  these  plugs  between  the  first  and  sec- 
ond rows  of  crown  bars  or  radial  stays  in  forward  end  of 
iirebox  they  are  subjected  to  severe  temperature  conditions 
and  are  frequently  burned  out. 

Second — The  thickness  of  the  plug  places  the  firebox  side 
an  excessive  distance  from  the  water.  This  permits  the 
brass  part  to  reach  a  high  temperature  which  may  be  suffi- 
cient at  times  to  cause  the  fusible  metal  to  melt  without  low 
water. 

Third — Variations  in  temperature  between  the  plug  and 
the  crown  sheet  surrounding  it,  render  difficult  the  main- 
tenance of  a  tight  joint  in  the  sheet.  The  square  having 
become  defective,  and  the  threads  burned  and  corroded,  it 
is  almost  impossible  to  tighten  effectively  with  a  wrench. 
Therefore,  it  is  necessary  to  resort  to  the  hammer  and  caulk- 
ing tool  to  stop  the  leakage,  or  remove  the  plug,  clean  out 
the  threads  and  apply  a  new  one.  This  we  deem  necessary 
once  a  week,  or  at  the  end  of  each  round  trip,  water  condi- 
tions governing.  This  procedure  will  rapidly  enlarge  the 
hole  in  the  crown  sheet,  as  well  as  increase  the  diameter  of 
the  plug,  making  it  necessary  in  a  short  while  to  apply  a 
patch,  or  bush  the  hole  in  order  to  reduce  it. 

Fourth — The  continuous  and  frequent  removal  of  fusible 
plugs  in  order  to  maintain  them  tight  and  serviceable,  would 
require  the  lowering  of  the  water  each  time  this  operation 
was  performed,  and  when  terminated  the  water  would  neces- 
sarily have  to  be  raised. 

The  fusible  plug  has  doubtless  been  used,  more  or  less, 
on  all  of  the  railroads  of  this  country,  but  ?.eems  to  have 
met  with  disfavor,  and  is  now  being  dispensed  with. 

The  report  was  signed  by  A.  R.  Hodges,  chairman;  F.  A. 
Batchman,  and  Wm.  M.  Keating. 

CLEANING  BOILERS  WITH  TUBES  REMOVED 

The  ordinary  method  of  cleaning  scale  out  of  boilers  is  by 
the  use  of  the  pneumatic  hammer  with  special  scaling  tools. 
A  light,  rapid  hitting  hammer  is  l^elieved  to  he  more  profit- 
able than  an  ordinary  size  hammer,  such  as  is  generally  used 
around  the  boiler  shop  or  roundhouse,  l^eing  both  quicker 
and  less  liable  to  scar  the  plates. 

The  use  of  a  wet  sand  blast  for  cleaning  scale  from  boiler 
sheets  is  open  to  objection  in  that  it  is  hard  on  the  operator 
and  makes  the  shop  where  the  work  is  done  very  dirt\-.  The 
cost  per  engine  is  not  much  less  than  with  the  hammer 
method,  but  a  better  job  is  done. 

Some  replies  received  b}-  the  committee  Indicate  that  a 
slight  scale  is  beneficial  rather  than  detrimental;  cleaning 
seams,  laps,  flanges  and  the  lower  part  of  the  shell  for  inspec- 
tion purposes  is  considered  all  that  is  necessary.  This  can 
be  done  cheaper  than  going  over  all  parts  of  the  l)oiler  thor- 
oughly. In  general,  however,  thorough  cleaning  of  the  boiler 
is  favored. 

The  conclusions  of  the  committee  are : 

First — When  tubes  have  been  removed  the  boiler  can  ordi- 
narily be  cleaned  by  the  use  of  the  air  hammer  scaling  tools 
in  from  8  to  15  hours.  Where  the  fire-lx)x  has  also  been 
removed  it  will  require  about  five  hours  longer. 

Second — The  picks  and  air  tools  should  not  be  sharp 
enough  or  hit  hard  enough  to  scar  the  metal,  not  because  of 
any  liability  to  increase  pitting,  but  because  the  roughened 
surface  is  liable  to  make  the  next  job  of  cleaning  more  diffi- 
cult. 

Third — The  sand  blast  method,  taking  into  consideration 
the  cost  of  sand  and  apparatus  and  its  maintenance,  is  no 
cheaper  than  the  other  method.  The  boiler  is  much  more 
uniformly  cleaned  however.  The  system  might  be  profitably 
employed  where  special  facilities,  such  as  a  cleaning  pit  with 
crane  service  to  luring  the  boiler  to  it,  could  be  provided. 


The  report  was  signed  by  George  Austin,  chairman:  T.  J. 
Reddy  and  C.  C.  Dean. 

DISCUSSION 

Where  the  wet  sand  blast  process  is  used  it  is  necessar>'  to 
have  a  fine  gravel  as  sand  will  not  operate  successfully. 
\Miere  the  sand  blast  is  used,  either  wet  or  dr\',  it  is  impos- 
sible for  any  other  work  to  be  done  around  the  loiler  while 
the  cleaning  is  in  progress. 

MR.  McMANAMYS  ADDRESS 

Frank  McManamy,  chief  boiler  inspector.  Interstate  Com- 
merce Commission,  delivered  an  address  before  the  associa- 
tion on  Wednesday  morning,  from  which  the  following  is- 
taken : 

A  review  of  the  subjects  discussed  at  its  various  meetings 
indicates  that  much  constructive  work  may  \ie  accomplished 
by  this  association.  Its  value,  however,  will  l>e  largely  if  not 
entirely  governed  by  the  accuracy  and  reliability  of  the  re- 
ports submitted,  on  which  the  action  of  the  convention  is 
based.  Nothing  will  do  more  to  prevent  this  association  from 
attaining  its  legitimate  and  proper  jwsition  as  a  leader 
amongst  authorities  on  boiler  work  than  presenting  matter  tO' 
the  convention  as  the  conclusions  of  committees  that  is  not 
based  on  actual  and  accurate  tests  or  7)erformance  records. 

Many  of  us  have  l)een  in  railroad  service  when  compara- 
tively little  attention  was  paid  to  the  safety  of  employees,  and 
looking  after  himself  was  considered  a  part  of  the  employee's 
duty.  Something  over  25  years  ago  the  number  of  men  killed 
and  injured  in  railroad  service  l)egan  to  attract  the  attention 
of  the  public,  and  movements  were  started  by  the  employees 
to  obtain  the  passage  of  laws  for  the  promotion  of  safet}'  for 
railroad  men.  It  was  only  after  a  numl)er  of  years  spent  in 
the  work  and  after  a  number  of  laws  had  l>een  pas.sed  and 
enforced  to  an  extent  which  proved  that  it  not  only  was  a  pro- 
tection to  their  employees,  l>ut  it  was  actually  cheap)er  to  pro- 
tect employees  than  it  was  to  pay  for  their  injuries,  that  the 
movement  was  actively  taken  up  by  the  railroad  companies 
under  the  slogan  of  "Safety  First.' 

This  association  or  its  meml)ers  can  do  u  great  deal  to  pro- 
mote safety.  The  men  of  whom  it  is  composed  have  charge 
of  large  shops  and  many  workmen  who  are  engaged  in  the 
construction  and  maintenance  of  locomotive  lx)ilers  and  their 
appurtenances,  and  are  therefore  responsible  in  a  great  meas- 
ure for  the  safety,  not  only  of  the  workmen  who  construct, 
but  those  who  operate  the  product.  No  industrial  operation 
is  of  sufficient  importance  to  justify  the  unnecessary-  loss  of 
human  life  in  its  accomplishment. 

The  purpose  of  the  locomotive  lx)iler  inspection  law  and  of 
the  amendment  thereto  was  to  promote  safety.  The  organiza- 
tion created  thereby  represents  but  a  small  part  of  the  work 
which  the  Federal  Government  is  doing  for  the  protection  of 
life  and  limb.  In  its  particular  field,  however,  remarkable 
progress  has  been  made. 

1  he  amendment  to  the  Federal  laws  of  March  4.  1915,  ex- 
tending the  work  of  the  Federal  inspectors  to  the  entire  loco- 
motive and  tender,  as  well  as  to  the  locomotive  boiler  and  its 
appurtenances,  has  made  absolutel}-  no  change  in  the  Federal 
locomotive  boiler  inspection  law,  and  none  in  the  method  of 
its  enforcement.  It  is  true  it  has  added  to  the  duties  of  Fed- 
eral insi:)ectors,  and  perhaps  will  make  it  impossible  for  them 
to  inspect  so  many  locomotives,  but  no  change  will  be  made 
in  the  method  of  handling  the  work  under  the  locomotive 
boiler  inspection  law. 

THE  MUD-RING  AND  THE  CRACKING  OF  SIDE  SHEETS: 

The  illustration  shows  a  cast  steel  mud-ring  invented  by 
W.  C.  Smith,  assistant  mechanical  superintendent,  and 
Charles  Harter,  mechanical  engineer,  of  the  Missouri  Pacific 

This  ring  is  channel  shaped  with  fiange>  on  each  side  to 
take  the  fire-box  sheet,  the  inner  flange  l»eing  half  a  stay-bolt 
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pitch  shorter  than  the  outer  flange  in  order  to  facilitate  the 
welding  of  fire-bo.\  sheets  to  same  and  keep  the  seam  below 
the  fire-line;  also  to  secure  a  row  of  stay-bolts  in  casting  and 
sheet  in  order  to  take  care  of  the  stresses  in  welds. 

To  .^cure  the  two  walls  from  spreading  and  give  required 
stiffness  at  the  bottom  of  the  ring,  Ijraces  are  cast  between  the 
walls.  In  these  braces  a  ^^'4-m.  hole  is  cored  to  lighten  the 
casting. 

A  mud-ring  of  this  description  will  have  many  advantages 
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SIDE  SECTION   B  B 

Cast    Steel    Mud-Ring    Welded    to    the    Sheets,    Developed    on    the 

Missouri    Pacific 

over  the  present  ring  in  use.  Being  ver}-  much  lighter  in  con- 
struction naturally  makes  it  more  flexible  and  eliminates 
stresses  in  firebox  sheets  caused  by  the  rigidity  of  the  present 
design.  It  will  Ixi  a  snxxuh  surface  on  side  sheets,  permitting 
cinders  and  ashes  to  pass  into  ash-pan  and  prevent  side  sheets 
from  rustling  away,  owing  to  the  rivet  heads  of  mud-ring  ob- 
structing ashes  that  pass  between  the  grates  and  side  sheets. 
With  the  mud-ring  welded  it  should  also  eliminate  all  mud- 
ring  corner  troul>le,  which  is  very  annoying  as  well  as  costly 
to  railroads  in  bad  water  districts. 

There  are  many  other  good  features  in  connection  witli  this 
style  of  mud-rinj^  which  can  be  di.scussed  at  the  ne.xt  con- 
vention. 

The  report  is  signed  by   1 .  1*.  Madden,  chairman. 

DISCUSSION 

In  presenting  the  report,  Mr.  Madden  stated  that  some 
mtxlifications  have  Ix'en  made  in  the  design  of  the  mud- 
ring  since  the  drawing  accompanying  the  report  was  made, 
the  bottom  of  the  ring  having  been  changed  from  a  straight 
to  a  semicircular  form.  It  is  expected  that  an  engine  will 
be  e<|uij)j>ed  in  the  near  future. 

OTHE..  BUSINESS 

W'm.  C\  Connelly,  president  of  the  American  Boiler  Manu- 
facturers* Association,  spoke  briefly  regarding  the  work 
which  that  association  is  doing  in  endeavoring  to  secure  the 
adoption  of  a  standard  code  for  stationan,-  boiler  construction. 

.\t  the  close  of  Tuesday's  session,  moving  pictures  of  an 
educational  nature  were  shown  in  the  convention  hall  by  the 
National  Tube  Company. 

.\n  invitation  was  extended  to  the  association  by  E.  W. 
Pratt,  superintendent  motive  power  and  machiner)',  Chicago 
&  North  Western,  on  behalf  of  the  American  Railway  Mas- 
ter Mechanics'  Association,  to  send  a  representative  to  the 
convention  of  the  latter  association,  at  Atlantic  City  in  June. 


.\  report  was  presented  on  "The  Best  Rules  to  Follow 
in  .\rriving  at  the  Maximum  Heating  Surfiice." 

On  Thursday  tlie  convention  was  addressed  by  J.  T.  Car- 
roll, assistant  general  superintendent  motive  power  of  the 
Baltimore  &  Ohio,  who  spoke  of  the  responsibility  that  all 
workmen  should  feel  in  tlie  kind  of  work  the}  turn  out. 
In  order  that  the  best  results  may  be  obtained  in  this  re- 
spect it  is  necessary  that  all  instructions  which  are  given 
be  clear  and  that  the  men  be  properly  equipped  both  with 
experience  and  tools. 

L.  R.  Pyle,  fuel  supervisor,  Minneapolis,  St.  Paul  & 
Sault  Ste  Marie,  called  the  attention  of  the  association  to  the 
growing  importance  of  the  spark  arrester  problem  because 
of  laws  being  enacted  in  some  of  the  states  which  seriously 
interfere  with  the  operation  of  the  locomotive.  He  urged 
that  the  association  give  this  subject  attention  from  the 
l)oiler  maintenance  standpoint  in  order  that  there  might  be 
reliable  information  on  record  for  use  in  combating  unrea- 
sonai)le  legislation. 

The  secretar)"s  report  showed  a  membership  of  426  at 
the  opening  of  the  convention,  and  during  the  convention 
ol  applications  for  membership  were  received.  The  treas- 
urer reported  that  the  total  receipts  during  the  year  were 
$1,130,  with  a  balance  on  hand  at  the  close  of  the  fiscal  year 
of  :^553.88. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  D.  S..  Lucas,  C.  B.  &  (^.,  Havelock,  Nebr. ;  first 
vice-president,  John  B.  Tate,  Penn.  R.  R.,  Altoona,  Pa.; 
.•second  vice-president,  Charles  P.  Patrick,  Erie,  Cleveland, 
O. ;  third  vice-president,  Thomas  Lewis,  L.  V.,  Sayre,  Pa.; 
fourth  vice-president,  T.  P.  Madden,  Mo.  P.,  St.  Louis,  Mo.; 
fifth  vice-president,  E.  W.  Young,  C.  M.  &  St.  P.,  Dubuque, 
Iowa;  secretary,  Harry  D.  Vought,  New  York  City;  treas- 
urer, Frank  Gray.  C.  &  .\.,  Bloomington,  111.  The  following 
were  elected  meml)ers  of  the  executive  board  to  serve  for 
three  years:  L.  M.  Stewart,  Atlantic  Coast  Line,  Waycross, 
Ga.;  John  Harthill,  New  York  Central,  Collinwood,  O.,  and 
John  Rapps,  Illinois  Central. 

The  retiring  president,  .Andrew  S.  Greene,  was  elected  to 
serve  as  the  association's  delegate  to  the  convention  of  the 
.\merican  Railwav  Ma.ster  Mechanics'  Association. 


OLD  MAN  FOR  DRILLING  SADDLE  BOLTS 


BY  H.  C.  SPICER 


The  illustration  shows  an  "old  man,"  made  of  ^  in.  by 
2  in.  flat  iron,  and  used  for  drilling  out  saddle  bolts  and 
.steam  pipe  studs.    It  can  also  l)e  used  for  drilling  new  cylin- 
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In  Operafipn. 


Old    Man    for    Attachment   to   Tube    Sheet 

ders  when  they  are  Ijeing  applied  by  placing  it  in  a  tube  hole 
in  the  tube  sheet  at  any  angle  or  radius  desired. 


Steel  for  Ge.\rs. — For  so-called  "clash"  gears,  high- 
carbon  tool  steel  is  superior  to  casehardened  machine  steel. 
Gears  made  from  the  latter  material  are  likely  to  have  the 
hard  case  chipped  off,  thereby  exposing  the  soft  core  to  the 
impact  of  clashing. — Machinery. 
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!:NGINEH0USE  practice  at  MACON,  GA. 

BY  C.  L.  DICKERT 
Assistant  Master  Mechanic,  Central  of  GeorfSia,  Macon,  Ga. 

The  Central  of  Geor<:;ia  lias  at  Macon  a  S2-stall  engine- 
'louse,  with  15  outside  tracks,  all  work  beinii  done  in  the 
I  ii<rinehouse,  so  that  the  workmen  are  kept  out  of  the  weather. 
All  stalls  have  pits  .>  ft.  deep  by  40  ft.  lonj^,  which  takes  in 
tlie  wheelbase  of  engine  and  tank.  The  pits  are  of  concrete 
and  are  well  drained  and  kept  clean,  so  that  the  workmen 
ran  do  their  work  without  any  inconvenience. 

We  have  installed  in  the  enginehouse  a  motor-driven  drop 
table  capal)le  of  removing  all  driving  wheels  and  trucks 
from  our  largest  engines  at  one  time.  There  is  very  little  of 
this  work  done,  however,  as  the  engines  are  taken  care  of  in 
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INSTRUCTIONS — Eich  Locomotive  and  tender  mux  lie  injpected  after  each  trip  or  day's  work  and  rapon  made 
on  this  form  whether  needing  repairs  or  not.  Proper  eipUnation  must  be  made  hereon  for  failure  to  repair  any  de- 
fects reported,  and  the  form  approved  by  foreman  before  locomotive  ij  returned  to  service 


Inspected 
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March  19th,   X916. 
Date '        lai 


Locomotive  rs  in  good  order  with  exception  of  following,  which  should  be  repaired: 

(24)  Faek  ISngliM  trudka 

(84)L«ft  back  drlfli«  box 

nuio  prttty 

hot. 

eellara'do 

not  seftn 

to  be 

X^edlrvc  ae  thev 

should 

(15)  Clean 

up  haaOllglit. 

Don  engine  steim  wclP. 

-.!•• If  not.  why 

aeod 
Oood 

> 

Condition  of  injectors 

Wpt^    r:ia<;« 

Oood 

Condition  of  gauge  cocks. 

RralfK 

Good 

Condition  of  piston  rod  packing. 
Safety  valve  Ufts  at ^^ 

Main  reservoir  pressure 


Good 


_VaIve  stem  packing- 


Good 


130 


-lbs 
.lbs 


Seats  at. 


195 


Brake  pipe  pressure 


110 


.lbs 
.lbs 


Loeomo<lve  Failure.  Give  details  of  failure,  cause  or  failure,  and  number  minutes  lost 

"  Nona" 


Frad  oatoa 


Poareh 


Name  Fireman. 


Signature  Engineer 


H«  Siwmrtaugg 


Signature  Inspector 

ABAaraon 


Signa'ure  Insf^ector 


The  above  work  has  been  performed  except  as  noted  and  rcpon  is  approved. 

Prank  Bureh 
OTIR. 


rorctnsiL 


Inspaetor'o  Report  (On  3»B¥«r89  Side  of  Sheet) 

(18) 
By  Knglna  Inspector  Foaroh.   ?.  Lift  lever  broken  on 

Laft  Side.  Right  Grab  iron  to  cab  does  not  clear  Z^. 

(12) 

By  ?ender   Inspector  Anderson nothing  to  report. 


Fig.   1 — Daily   Locomotive   Inspection   and    Repair   Report 

the  back  sho})  when  all  wheels  are  to  l)e  removed.  .\11  trucks 
are  removed  from  engines  when  they  are  in  need  of  repairs 
or  lateral  is  to  be  taken  uj)  in  the  bo.xes.  Rej)airs  can  be 
made  in  less  fine  when  the  trucks  are  removed.  We  also 
have  two  single  drop  pits,  air  operated,  for  removing  a  single 
pair  of  drivers.  On  the  outside  of  the  enginehouse  we  have 
a  drop  pit,  air  operated,  for  removing  and  applying  tender 
truck  wheels. 

The  engineliouse  machine  shop  has  one  26-in.  engine 
lathe,  one  16-in.  engine  lathe,  one  44-in.  boring  mill,  one 
32-in.    stroke   shaper,   two  drilling  machines,   one  sensitive 


drill,  one  driving  bo.\  and  rtxl  bu.^hing  press,  one  cold  saw, 
one  power  jjunch  and  shear,  one  power  l)ending  rolls,  one 
bolt  altering  machine,  one  .-iingle  head  Ixilt  cutter,  one  pipe 
threading  machine,  one  C3linder  packing  ring  saw,  a  black- 
smith forge,  a  pipe  brazing  and  l)ending  oil  furnace,  and  a 
tool  room  for  all  small  tools.    The  machinery  is  motor  driven. 

.\  standard  work  bench  with  two  vises  is  provided  l)etween 
each  two  pits.  The  benches  have  two  swinging  drawers  of 
cast  iron  and  two  lockers  in  the  bottom  of  the  l)ench  encased 
with  wire  netting,  so  that  the  inspection  of  the  lockers  can 
be  made  without  calling  on  the  workmen  for  their  keys. 
There  are  16-ft.  jil>  cranes  placed  between  eN'er)'  other  two 
pits,  equipped  with  one  ton  chain  hoists  and  placed  at  a 
height  to  swing  clear  of  smoke  stacks.  They  reach  lx»th  sides 
of  an  engine,  making  it  convenient  to  remove  smoke  stacks, 
front  end  doors,  pistons,  etc. 

All  engines  are  insj)ected  on  their  arrival  and  after  all 
reports  are  worked  up  the  same  inspectors  make  another  in- 
si>ection  l>efore  the  engines  leave  the  enginehouse  for  their 
run.  This  we  find  to  be  a  ver}-  good  practice,  as  we  get  a 
check  on  the  workmen  to  see  that  all  work  reported  has  l>een 
done.  Where  the  inspector  finds  work  not  done,  or  the  work 
improperly-  done,  he  makes  a  report  to  the  enginehouse  fore- 
man. The  inspection  pit  is  located  on  the  approach  to  the 
turntable.     All  engines  are  stopped  after  passing  ON'er  the 
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Fig.  2 — Locomotive   Wort<   Card 

ashpit  where  the  fire  is  knocked  out  and  the  l)oiler  thoroughly 
blown  out  through  the  blow-off  cocks.  The  insj)ection  pit 
will  accommodate  two  engines.  Provisions  are  made  to  enter 
the  pit  from  the  outside,  keeping  ins|)ectors  from  crawling 
between  the  wheels. 

Fig.  1  shows  the  form  of  daily  locomotive  insiK^ction  and 
repair  report.  A  sufjjjly  of  these  fonns  is  kept  on  a  clip 
board  in  the  enginemen's  wash  room,  and  after  each  trip  or 
dax's  work  the  enginemen  record  the  work  to  l>e  done,  as 
shown.  These  reports  are  gathered  up  by  a  messenger  dur- 
ing the  day  and  carried  to  the  enginehouse  foreman's  office, 
where  they  are  checked  over  by  the  foreman,  and  if  any 
errors  are  discovered  the  engineman  making  out  the  report 
is  notified  in  writing  to  call  at  the  foreman's  office  and  cor- 
rect them.  The  foR'man,  when  checking  over  rejKirts,  places 
the  workman's  number  opposite  the  item  he  is  to  work  up. 
These  items  are  copied  from  this  form  to  that  shown  in 
Fig.  2,  a  carbon  copy  being  made  on  acIIow  paper.  The  orig- 
inal ticket  is  ])laced  in  a  ])igeon  hole  tearing  the  workman's 
number;  the  carbon  copy  is  kept  in  the  foreman's  office. 
When  the  work  has  l)een  completed  the  workman  signs  his 
name  and  turns  the  ticket.  Fig.  2,  into  the  foreman's  office. 
The  tickets  for  each  day  are  matched  u[)  with  the  carbon  or 
yellow  ticket,  according  to  ticket  numl>er,  date  and  engine 
number.  (The  tickets  are  numtered,  beginning  on  the  first 
of  each  month  with  No.  1.)  If  the  work  is  not  done  the 
workman  makes  a  statement  on  the  back  of  the  ticket  as  to 
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Avhy  it  was  not.  and  signs  his  name  on  the  back  of  the  ticket. 

After  the  work  tickets  are  made  out  for  repairs  to  be  made, 
the  work  reports,  Fin.  1.  are  placed  on  a  clip  board  and  kept 
in  the  ottke  where  the  foreman  can  look  after  them  during 
the  day.  The  foreman  and  inspectors  sign  the  rejxjrts  each 
afternoon.  The  work  tickets.  Fig.  2,  are  pinned  to  the  re- 
ports, Fig.  1.  and  the  insj)ector  writes  up  what  he  finds  on 
the  back  of  the  report  after  diecking  up  the  tickets,  and 
knows  that  all  work  reported  by  him  has  l>een  done.  Fig.  1 
is  filed  in  daily  order  and  the  work  tickets.  Fig.  2,  are  filed 
.separately  for  each  day.  By  this  means  we  know  what  work- 
man to  lilame  should  we  have  an  engine  failure  due  to  poor 
workmanship. 

Each  workman  who  handles  reports  is  given  a  shop  num- 
ber. A  case  with  pigeon  holes  is  hxated  just  outside  of  the 
foreman's  office,  and  each  i)igeon  hole  is  numbered  to  corre- 
spond with  the  workman's  numl>er.  The  work  report.  Fig.  2, 
is  made  out  l)y  a  clerk,  who  places  the  forms  in  a  rack  where 
the\-  arc  gotten  out  In  the  workmen  during  the  day. 

\\'e  also  have  placed  on  the  outside  of  the  foreman's  office 
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Fig.  3 — Repair   Report  Furnished  the  Erecting  Shop 

a  blackboard  which  is  posted  each  morning  showing  what 
engines,  freight  and  passenger,  stand  for  every  schedule  dur- 
ing the  day,  .so  that  the  workman  will  know  what  engines 
are  to  lie  worked  on  first.  We  have  regular  men  for  working 
on  passenger  engines  and  the  same  for  freight  engines;  also 
men  assigned  to  dead  work. 

We  have  .still  another  blackboard  showing  pit  numbers. 
"When  an  engine  is  placed  in  the  enginehouse  the  hostler 
writes  on  the  Ixiard  the  pit  the  engine  is  placed  on  and  the 
time  placed  in  the  house,  and  signs  his  name.  The  same 
board  has  provisions  for  the  hostler  signing  up  for  engines 
taken  out  of  the  house.  The  board  is  plac'ed  at  the  foreman's 
office  where  the  foreman  or  workman  can  tell  at  a  glance 


just  what  pit  each  engine  is  on.  This  saves  time  in  locating; 
engines.  Another  board  located  at  the  same  place  shows 
the  engines  to  be  wiped,  schedule,  time,  etc.  A  boiler  was!i 
board  is  also  i)rovided  showing  the  engines  due  for  wash- 
ing; when  the  boilers  have  been  washed  a  check  mark  is 
placed  opposite  the  engine  number.  We  have  a  hot  watt" 
boiler  washing  s}stem.  I'he  house  is  heated  by  hot  air  heat- 
ing, supplied  through  a  tunnel,  with  two  openings  in  eac!: 
pit,  making  good  working  conditions  in  cold  weather. 

Where  the  work  tickets.  Fig.  2,  are  made  out  by  the  da 
force  and  not  worked  up  on  engines  to  be  used  on  night  runs 
the  night  foreman  is  furnished  with  these  tickets  to  work  up 
and  the  same  from  night  to  day  force. 

When  engines  are  to  be  shopped,  the  form  in  Fig.  3  i- 
made  out  and  furnished  the  erecting  shop  for  each  engine 
This  means  of  handling  engines  to  be  shopped  enables  the 
shop  force  to  get  up  e.xtra  parts  that  need  renewing  and  rem- 
edy some  defects  which,  under  ordinary  conditions,  would 
not  l>e  found  while  the  engine  is  undergoing  general  repairs 

The  organization  includes  a  general  enginehou.se  foreman, 
an  enginehouse  foreman  day  and  night,  an  engine  despatcher 
and  a  clerk,  engine  inspectors,  day  and  night,  safety  appli- 
ance inspectors,  an  air  brake  inspector  and  boiler  inspectors. 


MOLDING  GASKETS  FOR  FEED  VALVES 

BY  E.  A.  MURRAY 
.Master  Mechanic,  Chesapeake  &  Ohio,  Cliiton  Forge.  Va. 

The  drawing  shows  a  simple  mold  for  making  lead  gasket- 
for  the  feed  valve  connections  of  the  engineer's  brake  valve, 
by  the  use  of  which  we  have  Ijeen  able  to  reduce  the  cost  of 
these  gaskets  appro.ximately  50  per  cent.      The  mold  is  in 
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two  parts,  which  are  joined  at  the  bottom  by  a  butt  hinge, 
and  is  mounted  on  the  vertical  face  of  a  short  piece  of  3 -in. 
angle  bar.  Normally  the  two  ])arts  of  the  mold  are  held  in 
the  closed  position  by  a  coil  spring,  the  position  of  which  is 
indicated  in  the  drawing.  A  pouring  gate  5-16  in.  wide  by 
J<i  in.  long  at  the  top  and  tapering  to  the  thickness  of  the 
gasket  at  the  bottom  is  cut  in  the  fi.xed  half  of  the  mold. 
The  finished  gaskets  are  removed  by  means  of  the  handle  at- 
tached to  one  end  of  the  movable  section  of  the  mold. 


M.Ac.xEnc  Chucks. — Magnetism  for  holding  steel  and 
iron  parts  for  grinding,  planing  and  turning  operations  has 
been  made  use  of,  especially  for  thin  parts  that  are  easily 
sprung  out  of  shape  by  ordinary  clamping  means.  Magnetic 
grinding,  planing  and  lathe  chucks  have  come  into  common 
use  in  plants  having  up-to-date  equipment. — A.  S.  M.  E. 
Journal. 
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PIPE  BENDING  MACHINE 

BY  E.  A.  MURRAY 
Matter  Mechanic,  Chesapeake  &  Ohio.  Clifton  Forge,  Va. 

Hie  pipe  bending  apparatus  shown  in  the  drawing  con- 
si  15  of  a  heavy  cast  iron  off-set  face  plate,  to  which  is  securely 
fa>tened  an  ordinary  air  brake  cylinder.  The  piston  of  this 
cylinder  actuate?  a  crosshead,  which  is  prepared  to  receive 


used  to  hold  the  cutters  in  place.  The  jig  will  accommodate 
a  number  of  cutters,  according  to  the  travel  of  the  machine 
table.  A  -^^-in.  drill  rod  is  used  for  making  the  cutters  and 
only  two  operations  on  jig  are  required.  After  the  first  oper- 
ation the  cutters  are  turned  90  deg.  and  the  second  opera- 
tion finishes  them.  This  has  proved  to  be  a  much  cheaper 
and  more  efficient  method  than  was  formerly  used  here. 


CARBOY  HOLDER 

A  simple  inexpensive  stand  for  a  carboy,  used  in  the  loco- 
motive paint  shop  of  the  Chicago  &  North  Western  at  Clin- 
ton, Iowa,  is  shown  in  the  accompanying  illustration.  It 
consists  of  a  steel  plate  to  which  are  bolted  the  supports  for 
the  frame  holding  the  carboy.  This  frame  is  made  up  of 
small  iron  strips,  one  surrounding  the  carboy  and  two  riveted 
to  it  and  passing  underneath  forming  a  sort  of  basket.     Two 
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Apparatus  for  Bending   Pipe 


forms  -uitable  for  the  different  sizes  of  pipe  generally  used 
in  locomotive  practice.  Pipe  can  Ije  bent  to  any  radius  de- 
sired by  the  spacing  of  the  pins  in  the  face  plate. 


JIG  FOR  TUBE  CUTTERS 

BY  EDGAR  BARNES 
Tool  Maker,  Texas  &  New  Orleans,  Houston,  Tex. 

The  drawing  shows  a  jig  for  a  milling  machine,  used  on 
the  Te.xas  &  New  Orleans  at  Houston,  Tex.,  for  the  rapid 
and  uniform  making  of  tube  cutters.     This  jig  was  designed 
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Carboy   Holder 

pin?  are  riveted  to  the  circular  strip  which  rest  on  the  sup- 
ports, thus  pennitting  the  carixjy  to  be  tipjMjd  for  emptying. 
A  wire  passing  around  the  neck  of  the  carboy  and  held  by 
two  other  wires  extending  from  it  to  the  strip  surrounding 
the  carl)oy  i)revcnts  it  from  falling  out  when  it  is  tilted  to  an 
extreme  jwsition. 
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Jig  for  Making.  Tube  Cutters  on  a  Milling   Machine 

by  F.  C.  Fantry,  tool-room  foreman.  It  is  made  of  one  piece 
of  steel,  2  in.  by  1^,2  in.  and  of  a  length  to  suit  the  travel 
of  the  table.  This  piece  is  cut  down  at  each  end  to  allow 
the  milling  cutter  to  pass  over,  and  ^-in.  holes,  equally 
spaced,  are  drilled  for  the  tube  cutters;  ^-in.  set  screws  are 


CARE  OF  BOILER  TUBES 

By  JOSEPH  SMITH 

While  the  advent  of  the  electric  welder  has  aided  in  over- 
coming, to  some  extent,  the  trouble  due  to  leaky  tubes,  we 
still  have  many  cases  arising.  The  scale  that  is  formed 
on  the  end  in  the  process  of  swaging  is  loosened  in  the  proc- 
ess of  expanding  and  as  there  is  no  avenue  of  escape,  it 
remains  between  the  tube  and  the  copper  ferrule  and  must 
be  a  great  contributing  factor  to  the  leakage  of  tubes.  Fil- 
ing or  otherwise  cleaning  the  ends  of  tubes  before  applying 
will  relieve  this.  In  order  to  have  a  tight  joint,  we  must 
have  a  clean,  smooth  joint. 

The  Prosser  expander  is  a  most  useful  tool,  but  care  and 
good  judgment  should  l^e  exercised  in  its  use.  A  tube  can 
be  expanded  to  such  an  extent  as  to  reduce  its  elasticity, 
then  there  is  no  respcaise  to  efforts  to  keep  it  tight.  To  sub- 
stantiate the  claim  that  this  tool  is  abused  I  will  cite  an 
instance  where  a  new  tube  sheet  had  been  applied.  It  was 
carefully  trammed  just  below  the  bottom  tul^e  at  the  center 
row  and  as  near  to  the  top  flange  as  we  could  get.  After 
the  tubes  were  applied  this  distance  was  checked  up,  and 
was  found  to  be  greater  by  3-16  in.,  showing  that  tul)es  and 
tube  sheet  had  suffered  by  careless  expanding. 
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REFRIGERATOR  GAR  BRINE  TANK  VALVE 

The  dripping  of  the  salt  brine  from  refrigerator  cars  on 
the  right-of-way  is  injurious  to  steel  bridge  construction, 
etc.,  and  for  this  reason  about  two  years  ago,  the  Master  Car 
Builders'  Association  ruled  that  all  cars  equipped  with  brina 
carrying  tanks  should   also  be  equipped   with   a   device  for 


Ureco  Brine  Tank  Valves  Applied  to  a   Beef  Car 

retaining  the  brine  until  the  cars  reached  an  icing  station, 
or  one  of  the  |)lants  of  the  packers,  where  tiie  brine  could  be 
released  and  fresh  brine  put  in  the  tanks. 

After  going  into  this  matter  thoroughly  and  making  ex 
haustive  tests,  the  I'nion  Railway  I'^iuipment  (\)nii)any, 
McCormick  Building,  Chicago,  has  designed  and  placed  in 


service  a  device  which  accomplishes  the  results  contemplatt.d 
by  the  M.  C.  B.  rule.  This  device  is  known  as  the  Ur«.(o 
brine  tank  valve  and  one  of  the  illustrations  shows  the  ap- 
plication to  cars  e([uipped  with  square  tanks,  one  valve 
draining  two  tanks.  The  valve  is  operated  with  a  lever  in 
the  hatchway  and  to  open  the  valve  requires  only  the  raising 
of  the  lever  to  a  vertical  position.  This  moves  the  operating 
rod  downward,  opening  the  gate  at  the  lower  side  of  the 
valve,  which  allows  the  brine  to  drain  freely  through  the 
downspout,  or  to  the  pan  and  thence  out  through  the  trap.'i. 
When  the  valve  is  open  and  the  lever  in  a  vertical  position, 
it  prevents  the  application  of  the  hatch-plug  until  the  valve 
is  closed,  thereby  insuring  the  closing  of  the  valve  before  the 
car  is  again  in  transit.  The  operating  rod  is  arranged  with 
a  S(H'.are  nut  in  the  clevis  operating  the  gate,  so  that  any 
variation  in  the  distance  between  the  top  of  the  partition 
between  the  tanks  and  the  tank  valve  can  be  taken  up  and 


operating   Lever  and   Brine  Tank  Valve  Applied  to  a   Beef  Car 


Details  of  Application  of  the  Ureco  Valve 

retain   a    water-tight   connection   between   the  gate   and   the 
valve. 

All  parts  of  the  mechanism  are  galvanized.  The  valve 
gate  in  closing  l)rings  in  contact  two  rubber  seats  which 
make  water-tight  conrlition.  Conducting  the  brine  hom  the 
valve  to  the  pan  with  the  downspout  prevents  any  possibility 
of  splashing  of  the  brine  out  onto  the  floor  of  the  car.  In- 
cluded among  the  illustrations  are  some  which  show  the 
a{)plication  of  the  Ureco  brine  valve  to  a  circular  design  of 
tank,  tlie  valve  being  located  30  in.  from  the  Iwttom  of  the 
tank  and  the  brine  carried  away  with  a  circular  downspout. 
The  valve  in  this  instance  is  applied  with  one  blind  end, 
the  blind  end  l)eing  held  in  position  l)y  a  small  bracket  on 
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tht  adjacent  tank,  all  four  tanks  being  connected  at  the  bot- 
tuJii>  with  a  flexible  connection. 

]he  valve  can  be  applied  to  tanks  of  any  description  and 
rtcjuires  but  4  in.  spacing  between  the  tanks.  The  construc- 
tioii  is  such  that  little  attention  is  required  to  keep  it  in 
operation. 

A  STEAM  FLOW  METER 

The  measurement  of  steam  flow  is  one  of  the  most  difficult 
engineering  problems  that  has  ever  been  attempted.  It  re- 
.^olves  itself  into  two  distinct  parts :  first,  to  obtain  a  pressure 
difference  that  varies  in  a  known  and  definite  manner  with 
the  rate  of  flow,  and  second,  to  accurately  measure,  record 
and  integrate  the  rate  of  flow  by  means  of  this  pressure  differ- 
once.  After  a  large  amount  of  experimental  work,  in  which 
a  number  of  means  of  securing  the;  required  pressure  differ- 
ence were  tried,  the  Bailey  Meter  Company,  Boston,  Mass., 
lias  developed  a  special  type  of  orifice  which  has  shown  a 
constant  accuracy  over  long  periods.  It  has  the  additional 
advantages  of  low  cost  and  ease  of  installation.  The  size  of 
the  orifice  is  properly  proportioned  to  the  size  of  the  pipe 
and  the  meter  capacity  so  that  the  Bailey  standard  recorder 
may  be  used  from  the  highest  to  the  lowest  velocities  with- 
out changing  the  piping  in  any  way. 

This  meter  works  upon  the  principle  of  accurately  measur- 
ing the  pressure  difference  across  an  orifice  placed  between 
a  pair  of  flanges  in  a  pipe  line,  as  shown  in  one  of  the  illus- 
trations. The  .special  wifice  plate  is  made  of  l/o2-in.  Monel 
metal  and  is  corrugated  near  its  outer  edge  so  that  it  forms 
its  own  gasket  without  any  other  packing  and  does  not  change 
the  dimensions  of  the  joint  in  any  way.     The  size  of  the 


is  used  in  high  velocity  work  to  secure  the  correct  pressure 
difference  without  undue  obstruction.  Circular  orifices  of 
relatively  smaller  diameter  are  used  for  lower  capacities.  In 
such  cases  a  small  drain  hole  is  located  in  tlie  orifice  plate  at 
the  lx)ttom  of  a  horizontal  steam  pipe  to  prevent  any  accumu- 
lation of  water. 

There  are  but  two  moving  parts  in  the  recording  {xjrtion 
of  this  meter  and  they  are  not  subjected  to  the  direct  action 
of  the  steam,  hot  gases  or  other  fluid  being  metered.  The 
pressure  difference  is  applied  to  opposite  sides  of  a  special 
shaped  bell  sealed  in  mercur\',  which  acts  as  a  frictionless 
piston,  using  the  buoyant  action  of  the  mercury  on  the  walls 


Bailey  Fluid   Meter  with  Pressure  and  Temperature   Recording  Pens 

orifice  is  proj)ortioned  to  the  size  of  the  pipe,  the  quantit}' 
and  density  of  steam  or  other  fluid  flowing  through  it,  so 
that  about  one-half  pound  drop  in  pressure  is  secured  at 
average  rates  of  flow.  With  this  small  pressure  drop  no  cut- 
ting action  occurs  and  the  orifice  plate  is  entirely  free  from 
corrosion.  Plates  which  have  been  removed  after  more  than 
a  year's  constant  service  in  high  velocity  steam  lines  are  said 
to  have  shown  no  wear  whatever. 

A  sectional  view  of  an  orifice  installed  in  a  horizontal  pipe 
is  shown  in  the  drawing.     This  is  of  segment  shape  which 


Interior    of    the    Meter    Showing    the    Bell    Casing    and     Rscording 
L     I  Mechanism 

of  the  bell  to  balance  the  force  due  to  the  pressure  difference. 
The  bell  has  a  variable  cross  sectional  area  so  designed  that 
the  recorder  gives  a  reading  which  varies  in  direct  propor- 
tion to  the  rate  of  flow.  Charts  with  uniform  graduations  are 
used  and  the  records  can  l>e  easily  read  and  averaged  or 
totaled  with  a  radiimeter.  There  are  no  springs,  diaphragms, 
flexilile  connectors,  etc.,  in  the  recorder. 

When  metering  steam  it  is  necessary-  to  have  the  Ijell  cas- 
ing and  connecting  pipes  ccanpletely  filled  with  water  up  to 
an  equal  and  constant  level.  Each  time  the  l>ell  rises  or 
falls  some  water  is  drawn  down  in  one  pi|>e  and  an  equal 
volume  forced  up  in  the  other.  It  is  practicallv  imjx)ssible 
to  have  large  enough  reservoirs  on  a  level  with  the  steam 
l)ipe  connections  to  answer  this  purjiose.  but  the  radiators 
shown  in  the  drawing,  consisting  of  a  horizontal  piece  of 
half-inch  copper  pipe  with  a  numl>er  of  washers  or  fins, 
serve  to  maintain  a  uniform  water  level,  and  at  sul)Stantially 
e<iual  temperatures,  in  the  two  connecting  pijx^s. 

An  extension  of  the  bell  casing  contains  the  lever  which 
oj^erates  the  recording  }3en  and  integrator.  One  end  of  this 
lever  is  forked  and  engages  two  pins  near  the  top  of  the  Ijell : 
the  other  end  is  attached  to  a  spindle  which  is  given  a  rotan- 
motion  by  the  movements  of  the  bell.  This  spindle  has  end? 
of  small  diameter  which  pass  through  pressure-tight  licarings 
in  the  walls  of  the  casing  and  to  which  are  attached  the  pen 
and  integrator  arms.  The  packing  is  a  thin  disc  of  pliable 
material  having  a  hole  of  the  right  diameter  to  make  a 
practically  frictionless  joint  which  is  free  from  leak- 
age.    The  gland  is  so  constructed  that  the  packing  is  not 
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jciueezed    against   the    spindle   when   the   nut   is   tightened. 

The  meter  is  provided  with  simple  automatic  shut-offs 
which  prevent  blowing  out  the  mercury  or  otherwise  damag- 
ing the  ai)paratus  when  either  of  the  pressures  is  excessive 
due  to  an  ahnormally  high  rate  of  flow,  improper  opening  of 
the  valves  or  even  the  breaking  of  one  of  the  connecting  pipes. 

Tlie  counter  is  suspended  from  a  knife-edge  bearing  on 
the  ckxk  frame  and  is  moved  across  the  disc  by  a  connecting 
rcxl  from  an  arm  which  projects  down  from  the  back  end  of  the 
shaft  carrying  the  recording  |)en.  The  follower  wheel  of  the 
integrator  is  in  frictional  contact  with  the  clock-driven  disc 
and  is  moved  from  the  center  out  toward  the  circumference 
as  the  rate  of  flow  increases  from  zero  to  the  maximum 
capacity  of  the  meter.  The  follower  wheel  has  a  number  of 
rollers  on  its  circumference  so  as  to  cause  practically  no  fric- 
tion as  it  is  moved  across  the  disc,  and  also  to  prevent  the 
aluminum  disc  from  wearing  smooth. 

Perfect  contact  is  said  to  be  maintained  between  the  wheel 


cars.  This  gate  has  several  desiral)le  features.  It  is  ligit. 
strong  and  has  a  neat  appearance  in  both  the  open  aid 
closed  position.  It  is  provided  with  a  pressed  steel  hois- 
ing  at  the  left,  a  top  guard  rail  which  abso  forms  a  co\ar 
to  the  housing  when  the  gate  is  folded,  and  a  pressed  st(el 
end  post.  The  lattice  work  is  made  of  channel  sections 
to  give  sufficient  strength  with  minimum  weight.  Wh  n 
the  gate  is  folded  it  is  completely  encased  and  can  be  fold^  d 
against  the  vestibule  diaphragm  post  allowing  the  vestibule 
curtain  to  be  pulled  into  position,  covering  the  tail  gate 
from  view  when  it  is  not  in  service.  This  design  of  ga':e 
has  no  projections  and  eliminates  the  possibilit>-  of  the 
clothing  of  the  passengers  being  caught.  The  gates  are 
furnished  with  the  necessary  brackets  and  a  brass  plunger 
pull  pin  is  provided  for  locking  when  in  the  ser\'ice  posi- 
tion. The  gates  can  be  made  to  interchange  with  the  type 
of  brackets  now  used  on  cars  in  service. 


l^i  Union  Angle 
Yalrts 


llfiff^ 


Sectional    View  of  Pipe  with   Orifice   Plate   and    Meter   Connections 

and  disc  at  all  times,  regardless  of  vibration.  This  is  ac- 
complished by  having  the  axis  of  the  follower  wheel  almost 
perpendicular  to  the  disc  so  that  it  bears  on  its  projecting 
edge  instead  of  its  extreme  outer  circumference.  The  wheel 
is  held  in  contact  with  the  di.'^c  by  a  cantilever  si)ring. 

The  meter  may  be  provided  with  either  or  both  pressure 
and  temjx'rature  recording  pens  recording  near  the  center  of 
the  chart  and  which  are  operated  by  the  well  known  Bristol 
or  Foxboro  helical  tubes,  connected  res{)ectively  to  the  arm 
of  the  bell-casint:  and  a  tliermonieter  bull*  in  the  >team  line. 


ACME  FOLDING  TAIL  GATE 

The  Acme  Supply  Compan),  Chicago,  has  placed  on  the 
market  a  new  type  of  folding  tail  gate  for  passenger  train 
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WATER  SOFTENER  WITH   INCREASED 
SETTLING  SPACE 

A  water  softening  plant  has  recently  been  l»rought  out  by 
the  L.  M.  Booth  Company,  New  York,  in  which  the  relation 
of  the  softening  chamber  to  the  settling  and  storage  tank  ha* 
been  changed  to  provide  a  maximum  area  of  upward  flow 
through  the  latter,  facilitating  the  settling  of  the  precipitate. 

In  the  usual  iypc  of  construction  of  these  plants  the  soften- 
ing tank  extends  down  into  the  settling  space  through  prac- 
tically its  entire  depth,  the  water  and  chemical  supply  enter- 
ing at  the  top  and  as  it  gradually  flows  downward  being 
thoroughly  stirred  mechanically.  On  leaving  the  softening 
tank,  at  the  Ixjttom,  the  water  gradually  rises  in  the  settling 
space  while  the  precipitate  collects  at  the  bottom  of  the  set- 


Foldlng  Tall  Gate  in  Open  and  Closed  Positions 


Booth   Water  Softener  with   Segmental   Softening   Chamber 

tling  tank.  \\  iih  the  softening  tank  thus  located,  the  ef- 
fective area  of  the  settling  space  is  considerably  less  than 
the  total  cross  sectional  area  of  the  settling  tank.  Conse- 
quently the  rate  at  which  the  water  rises  is  faster  than  would 
be  the  case  were  the  entire  area  available,  and  the  settling 
of  the  jirecipitate  is  slower. 

In  the  newly  designed  plant  the  softening  tank  occupies  a 
segment  of  the  storage  tank  near  the  top,  thus  leaving  prac- 
tically the  entire  area  of  the  settling  tank  available  for  the 
upward  flow  of  the  water  which  is  conveyed  from  the  soften- 
ing chamber  through  vertical  pipes  opening  near  the  bottom 
of  the  settling  tank. 
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The  steamers  Massachusetts  and  Bunker  Hill,  of  the 
Metropolitan  Line,  running  between  New  York  and  Boston, 
now  pass  through  the  Cape  Cod  Canal,  thus  shortening  their 
journey  77  miles.  The  Cape  Cod  canal,  eight  miles  long, 
was  opened  two  years  ago,  with  a  depth  of  water  of  15  feet. 
One  year  ago  it  had  a  depth  of  1 8  feet. 

The  London  &  North-Westem  has  discontinued  the  run- 
ning of  restaurant  and  dining  cars  on  its  entire  system  of 
over  3,000  miles.  The  Great  Western  is  taking  off  restau- 
rant cars  on  the  routes  to  Birmingham  and  the  north,  and 
it  is  supposed  that  other  railway  companies  will  also  dis- 
continue the  use  of  dining  cars  on  the  ground  of  economy. 

The  Norfolk  &  Western  has  notified  employees  that,  except 
where  important  interests  of  the  company  may  interfere,  any- 
one who  wishes  to  take  his  vacation  this  year  at  Camp  Ogle- 
thorpe, Ga.,  for  military  training,  will  be  allowed  a  month 
off,  with  pay;  this  is  an  experiment  to  see  how  the  matter 
works  out.  The  company  believes  that  large  employers  of 
men  ought  to  encourage  military  training;  but,  of  course,  can 
reach  no  satisfactory  conclusion  until  it  is  seen  how  many 
moi  desire  to  go  to  the  camps.     According  to  the  Knoxville 


Sentinel,  somebody  expects  that  500  employees  of  the  road 
will  go  to  Fort  Oglethorpe;  but  an  officer  of  the  company 
informs  us  that,  for  the  May  encampment,  only  two  took 
advantage  of  the  company's  offer;  one  a  man  from  the  general 
office,  and  the  other  a  conductor  on  the  Norfolk  division. 
There  is  to  be  another  encampment  in  June. 


THE  JUNE  CONVENTIONS 

The  chairman  of  the  entertainment  committee  of  the  Rail- 
way Supply  ^L1nufacturers'  Association,  Gilbert  E.  Ryder, 
Locomotive  Superheater  Company.  New  York,  reports  that 
arrangements  are  being  made  to  re-establish  the  baseball 
game  on  Saturday  afternoon.  This  year  the  teams  will  rep- 
resent the  two  railroad  associations;  that  is,  the  game  will 
be  played  by  teams  representing  respectively  the  Master  Car 
Builders'  and  the  Master  Mechanics'  associations.  The 
teams  are  now  being  organized  by  ^L  C.  M.  Hatch,  super- 
visor of  fuel  service  of  the  Delaware,  Lackawanna  &  Western, 
who  ^^ill  manage  the  Master  Mechanics"  team,  and  A.  La 
Mar,  master  meclianic  of  the  Pennsylvania  Lines  West,  at 
Chicago,  who  will  manage  the  ^faster  Car  Builders'  team. 
Provisions  are  also  ])eing  made  for  the  best  golf  tournament 
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tliat  the  conventions  have  ever  had.  The  arrangements  are 
under  the  direct  supervision  of  E.  H.  Bankard,  Jr.,  Cambria 
Steel  Company,  Chicago,  acting  for  the  entertainment  com- 
mittee. 


ORDERS  FOR   CARS   AND   LOCOMOTIVES  IN  MAY 

The  large  buying  of  locomotives  still  continues,  the  orders 
for  locomotives  reported  during  May  totaling  278,  includ- 
ing 30  engines  for  exjMjrt.  The  orders  for  freight  and  pas- 
senger cars  reported  during  the  month,  on  the  other  hand, 
were  rather  disappointing,  orders  for  only  3,154  freight  cars 
and  33  passenger  cars  for  domestic  service  having  been  no- 
ticed.     The  totals  for  the  month  were  as  follows: 

Locomotives     Freight  cars    Passenger  cars 

Domestic     24«  3,154  33 

Forcisn     30  3,050 

278  6.204  33 

Among  the  important  locomotive  orders  were  the  following : 

koad  No.  Type  Builder 

Boston    &    Maine 25  Switching  American 

25  Consolidation       .Xmerican 

10  Pacific  American 

C"ana<lian    (Government    Kys 30  Mikado  Canadian 

iJeiiver    &    Hio    Crande 10  Santa    Fe  American 

Maine    Central     6  Mikado  American 

2  Swiichint;  .American 

Pennsylvania    (Lines    East) 75  Mikado  Baldwin 

Seaboard    .\ir    Line 5  Mountain  .American 

Southern     6  Mikado  Lima 

8  Switching  Lima 

Temiskamini;   &   Northern   Ontario 6  Mikado  Canadian 

Terminal  Ass'n  of  St.  Louis 12  Switching  American 

Paris-Lyons- .Mediterranean    (France)    ...   20  Mikado  Baldwin 

The  freight  car  orders  included  1,000  wooden  box  cars 
ordered  by  the  Chicago  &  North  Western  from  the  American 
Car  &  Foundry  Company.  The  Canadian  Government  Rail- 
ways ordered  500  box  cars  from  the  Eastern  Car  Company 
and  500  from  the  Canadian  Car  &  Foundry  Company.  The 
Louisville  &  Nashville  has  ordered  its  own  shops  to  build 
1,000  lx)x.  500  gondola  and  100  furniture  cars. 

Of  the  33  passenger  cars,  20  were  ordered  by  the  Norfolk 
&  Western  from  Harlan  &:  Rollings  worth  Corporation.  The 
order  included  7  coaches,  6  baggage  and  express  cars,  4  bag- 
gage and  mail  cars  and  3  postal  cars. 


time  a  steam  locomotive,  built  by  a  Mr.  Bruen,  was  in  us( 
and  on  Januar\-  31,  1835,  "an  elegant  new  locomotive  (f 
improved  model''  was  running  between  Lexington  and  FranV- 
fort.  About  a  year  later,  as  appears  from  newspaper  at- 
counts,  horses  were  again  put  in  use  for  hauling  the  pas- 
senger cars,  the  locomotive  being  not  sufficiently  reliable  for 
passenger  service.  It  was,  however,  continued  in  use  for 
hauling  freight  curs. 

The  average  annual  receipts  of  the  road  for  passenger  an<l 
freight  transportation  during  four  and  one-half  years,  end 
ing  in  1847,  were  $45,940;  average  annual  profits,  $20,650. 


MONUMENT    TO    THE    LEXINGTON    &   OHIO 

F.  Paul  Anderson,  dean  of  the  College  of  Mechanical  & 
Electrical  Engineering  of  the  State  L^niversity  of  Kentucky, 
Lexington,  announces  that  on  lucsday,  May  30,  the  college 
proposes  to  dedicate  at  Lexington  a  monument  to  early  Amer- 
ican railroading;  the  monument  to  be  in  the  shape  of  a  sec- 
tion of  the  original  track  of  the  Lexington  &  Ohio  Railroad, 
the  first  railroad  built  west  of  the  .Allegheny  mountains. 
About  2^  feet  of  the  original  track,  made  up  of  materials 
wliich  have  recently  been  unearthed,  will  be  set  in  a  concrete 
ba.se  on  the  campus  of  the  university,  and  with  it  a  bronze 
tablet  l)earing  the  following  inscription: 

This  restoration  of  a  jiortion  'if  ihc  .irininal  track  of  the  Lexing- 
ton and  Ohio  (now  Louisville  and  Nashville)  Railroad,  laid  at 
Lexington  in  1831,  is  dedicatc<l  to  those  men  of  forethought  and 
courage    who    were    pioneers    in    railroa<l    development    in    .\merica. 

Krected    Anno    Domiiii 
MCMXVL 

The  sleepers  of  this  track  consisted  of  longitudinal  stone 
"sills,"  and  the  rails  were  of  wrought  iron,  half  an  inch 
thick,  three  inches  wide  and  14  feet  long.  The  ends  of  the 
rails  were  miter  jointed  and  were  secured  by  spikes  driven 
into  lead-filled  holes  which  had  been  drilled  in  the  stone 
Railroad  officers  and  everybody  interested  will  be  welcomed 
at  the  dedication. 

Professor  V.  E.  Muncy  has  gathered  a  large  amount  of 
interesting  history  of  the  old  railroad  which  is  to  be  cele- 
brated. The  first  stone  sill  was  laid  Octoljer  21,  1831,  and 
the  railroad  was  o})ened  August  12,  1832.  The  cars  were 
drawn  by  horses.  In  March,  1833,  a  length  of  six  miles 
was  in  operation,  and  the  "car,  usually  filled  with  passengers, 
was  run  regularly  three  times  a  day,  each  way."    About  this 


MEETINGS  AND  CONVENTIONS 

Chief  Interchange  Car  Inspector's  and  Car  Foreman 
Association. — The  annual  convention  of  the  Chief  Inter- 
change Car  Inspector  and  Car  Foreman's  Association  will 
be  held  in  Indianapolis,  Ind.,  October  3,  4  and  5,  1916. 

The  Traveling  Engineers'  Association. — The  next  annual 
convention  of  The  Traveling  Engineers'  Association  will  be 
held  on  September  5-8,  at  Chicago,  111.  The  following  is  a 
list  of  the  subjects  to  be  discussed  at  this  meeting:  Stoking 
and  Lubricating,  and  Their  Effect  on  the  Cost  of  Locomotive 
Operation;  Superheaters  and  Brick  Arches  on  Large  Loco- 
motives; The  Prevention  of  Smoke  and  Its  Relation  to  the 
Cost  of  Fuel  and  Locomotive  Repairs;  Recommended  Freight 
Train  Practice;  Assignment  of  Power  from  the  Standpoints 
of  Efficient  Service  and  Economy  in  Fuel  and  Maintenance. 

American  Society  for  Testing  Materials.  —  The  nine- 
teenth annual  meeting  of  the  American  Society  for  Testing 
Materials  will  be  held  at  Atlantic  City,  N.  J.,  June  27  to  30. 
Headquarters  for  the  meeting  will  be  at  the  Hotel  Traymore. 
A  summarized  program  of  the  meeting  follows: 

First  session,  Tuesday,  June  27,  11  a.  m. — Minutes  of 
eighteenth  annual  meeting;  report  of  executive  committee; 
various  committee  repoits;  announcement  of  election  of  offi- 
cers;  miscellaneous  business. 

Second  session,  Tuesday,  3  p.  m. — Reports  of  committees 
on  miscellaneous  materials. 

Third  session,  Tuesday,  8  p.  m. — Presidential  address  and 
reports  on  heat  treatment  of  steel. 

Fourth  session,  Wednesday,  10  a.  m. — Reports  on  steel  and 
iron. 

Wednesday  afternoon  will  be  reserved  for  recreation. 

Fifth  session,  Wednesday,  8  p.  m. — Reports  on  tests  and 
testing. 

Sixth  session,  Thursday,  10  a.  m. — Reports  on  cement  and 
concrete. 

Seventh  session,  Thursday,  3  p.  m. — Reports  on  ceramics 
ami  road  m.iterials. 

Tliursda}'  evening  will  be  reserved  for  a  smoker. 

Eighth  session,  Friday,  10  a.  m. — Reports  on  non-ferrou.-> 
metals  and  ca.st  iron. 

Ninth  session,  Friday,  3  p.  ra. — Reports  on  miscellaneous 
materials. 

The  nominating  committee  has  agreed  to  the  following 
selections:  For  president,  A.  A.  Stevenson;  for  vice-president, 
S.  S.  Voorhees;  for  members  of  the  executive  ccHnmittee,  W- 
H.  liassett,  John  Brunner,  G.  W.  Thompson  and  F.  E. 
Tumeaure. 

The  M.  C.  B.  and  M.  M.  Conventions. — The  program  of 
the  convention  of  the  Master  Car  Builders'  Association  at 
.\tlantic  City,  beginning  June  14,  includes  the  presentation 
of  committee  reports  of  the  standing  committees  on  Arbitra- 
tion, Standards  and  Recommended  Practice;  Train  Brake 
and  Signal  Ecjuipment;  Brake  Shoe  and  Brake  Beam  Equip- 
ment; Couplers;  Loading  Rules;  Car  Wheels;  Safety  Appli- 
ances; Car  Con.struction,  and  Specifications  and  Tests  for 
Materials.  Reports  will  be  received  from  the  special  com- 
mittees on  Car  Trucks;  Prices  for  Labor  and  Material; 
Train    Lighting    and    Etjuipment;    Tank    Cars;    Settlement 
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Prices  for  Reinforced  Wooden  Cars;  Draft  Gear,  and  Weld- 
ins:  of  Truck  Side  Frames  and  Bolsters. 

~\t  the  convention  of  the  Master  Mechanics'  Association, 
be'iiining  June  19,  committee  reports  will  be  presented  by 
the  standing  committees  on  Standards  and  Recommended 
Practice;  Mechanical  Stokers,  and  Fuel  Economy  and  Smoke 
Pr'.\ention;  and  by  the  special  committees  on  Design  and 
Maintenance  of  Locomotive  Boilers;  Locomotive  Headlights; 
Superheater  Locomotives;  Equalization  of  Long  Locomotives; 
Dimensions  of  Flange  and  Screw  Couplings  for  Injectors; 
Dt'sij'^n,  Maintenance  and  Operation  of  Electric  Rolling 
Stock;  Best  Designs  and  Materials  for  Pistons,  Valves,  Rings 
and  Bushings;  Co-operation  with  Other  Mechanical  Organ- 
izations; Powdered  Fuel:  Specifications  and  Tests  for  Ma- 
terials; Train  Resistance  and  Tonnage  Rating,  and  Modern- 
izing of  Existing  Locomotives. 

The  chairman  of  the  entertainment  committee  of  the  Rail- 
way Supply  ^Manufacturers'  Association  announces  that 
euchre  parties  for  the  ladies  will  be  held  Thur.'^day  and  Tues- 
day. The  ladies'  committees  in  charge  have  Mrs.  D.  R. 
McBain  as  chairman  the  first  week,  and  Mrs.  E,  W.  Pratt 
a?  chairman  for  the  second  week.  Prizes  will  be  offered. 
Players  will  be  identified  by  their  badge  numbers. 

The  president  of  the  Railway  Supply  Manufacturers' 
Association,  Oscar  F.  Ostby,  announces  that  the  executive 
offide  of  the  association  will  be  opened  on  the  pier  May  29, 
at  which  time  certain  spaces  will  be  ready  for  the  installa- 
tion of  exhibits.  According  to  official  circular  No.  2,  exhibit 
booths  will  be  ready  for  occupancy  as  follows:  Exhibition 
Hall,  May  29;  under  west  balcony  of  Main  Building,  June  9; 
all  others  June  6,  except  spaces  on  runways  usied  for  truck- 
ine:,  which  spaces  will  be  available  in  ample  time.  The  pier 
authorities  have  advised  that  preparations  are  progressing 
excellently,  and  that  everything  will  be  ready  four  or  five 
days  in  advance.  All  exhibitors  are  urged  to  get  their  ex- 
hibits on  the  way  as  soon  as  possible,  so  that  there  may  be 
no  danger  of  delay  because  of  the  freight  congestion. 


Personal 


The  following   list   gizes    names    of   secretaries,   dates    of   next    or   regular 
meetings  and  places  cf  meeting  of   mechanical   associations: 

.\iR  ISrake  Association.— F.  M.  Nollis,  Room  3014,  165  Broadway,  New 
\  ork  City. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
AssociATiox.— W.   F;.  Jones,  C.  &  N.  W.,  3814  Fulton  St.,  Cliicago. 

American  Railway  Master  Mechanics'  Association. — J.  \V.  Taylor,  Kar- 
l>en  Building,  Chicago.  Convention,  Tune  19,  1916,  Atlantic 
City,    N.   J. 

American  Railway  Tool  Foremen's  Association.— Owen  D.  Kinsey,  Illi- 
nois Central,  Chicago.      Convention,  August   24  26,   1916. 

American  Society  for  Testing  Materials.  — Prof.  E.  Jklarburg.  University 
of  Pennsylvania.  Philadelphia,  Pa.  Convention,  Tune  27-30,  Tray- 
more    Hotel,    Atlantic    City,    N.    J. 

American    Society    of    Mechanical    Engineers.— Calvin    W.    Rice,    29    W. 

Thirty-ninth   St.,   New   York. 
-\ssoci.\TioN  OF   Railway   Electrical  Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.   \V.,   Room  411.  C.  &  N.   W.   Station,  Chicago.     Semi-annual 

meeting.   Hotel   Denis,   Atlantic  City,   N.  J.,  June   16. 
Car  Foremen's  Association   of  Chicago.— Aaron   Kline,  841    Lawlor  Ave., 

C  hicago.       Second    Monday   in   month,   e-xcept  June,   July  and   August, 

Motel    La    Salle,    Chicago. 

'hief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
V\.  R.  McMunn.  New  York  Central,  Albany,  N.  Y.  Convention, 
October    3-5,    Indianapolis,    Ind. 

International  Railway  Fuel  Association.— J.  G.  Crawford.  547  W.  Jack- 
son   Blvd.,   Chicago. 

nternational  Railway  General  Foremen's  Association. — William  Hall, 
1126  VV.  Broadway.  Winona,  Minn.  Convention,  August  29-31, 
1916,   Hotel   Sherman,   Chicago. 

International  Railroad  Master  Blacksmiths'  -Xssociation.- A.  L.  Wood- 
worth,  Lima,  Ohio.  Convention,  August  1517,  1916,  Hotel  Sherman, 
t  hicago. 

'^STER  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New   York. 

•  Iaster  Car  Builders'  Association. — T.  W.  Taylor,  Karpen  Building,  Chi- 
cago.   Convention,  June  14,   1916,  Atlantic  City,  N.  J. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 
A  P.  Dane,  B.  &  M.,  Reading  Mass.  Convention,  September  12-14, 
1916,    "The    Breakers,"    Atlantic    City,    N.    J. 

-Niagara  Frontier  Car  Men's  .\ssociation.— E.  Frankenberger,  623  Bris- 
bane Buil(«ng.  Buflfalo,  N.  Y.  Meetings,  third  Wednesday  in  month. 
New  \ork  Telephone  Bldg.,  Buffalo,   N.  Y. 

Railway  Storekeepers'  Association.— J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland,  Ohio.     Convention,  September  5-8,   1916,  Chicago. 


GENERAL 

C.  D.  Barrett  has  been  appointed  assistant  engineer  of 
motive  power  of  the  Pennsylvania  Railroad  at  .\ltoona.  Pa. 
Mr.  Barrett  was  born  on  januar}-  25,  1881,  and  graduated 
from  Purdue  University  in  1901.  He  entered  the  service  of  the 
Pennsylvania  Railroad  in  July,  1901,  as  special  apprentice 
at  .^Itoona,  Pa.  In  March,  1905,  he  was  appointed  inspector 
in  the  machine  shop  and  later  in  that  year  was  transferred 
to  Jersey  City,  N.  J.,  in  the  same  capacity.  In  May,  1907, 
he  was  appointed  assistant  master  mechanic  at  Camden.  N. 
J.,  and  in  April,  1908,  he  returned  to  Jersey  City  as  inspector. 
He  was  promoted  to  foreman  at  State  Line,  Pa.,  in  Novem- 
ber, 1908,  and  in  April,  1909,  was  made  assistant  master 
mechanic  at  Wilmington,  Del.  In  May,  1911,  he  was  pro- 
moted to  assistant  engineer  of  motive  power  at  Williamsport, 
Pa.,  which  ]K)sition  he  held  at  the  time  of  his  recent  ap- 
])ointment  at  Altoona,  as  noted  above. 

H.  H.  Max  FIELD,  whose  appointment  to  the  position  of 
su|)erintcndent  of  motive  power  of  the  Western  Pennsylvania 
division   of  the   Pennsylvania    Railroad   was   announced    in 

our  last  issue,  has  been 
in  the  service  of  the 
Pennsylvania  Railroad 
since  1895,  and  a  mas- 
ter mechanic  on  the 
Pittsburgh  division 

since  1905.  He  was 
born  in  1873  and  was 
educated  at  Stevens' 
Institute.  He  entered 
the  ser^'ice  of  the  Penn- 
sylvania Railroad  Sep- 
temljer  5,  1895.  He 
i^ecame  a  machinist 
.\ugust  1,  1899,  and 
March  1,  1900,  lie- 
came  inspector  or  gang 
leader.  On  April  1, 
1901,  he  was  appointed 
assistant  road  foreman 
of  engines,  becoming 
-■  '■    ■  successively  on  Decem- 

ber 1,  1902,  assistant  master  mechanic,  and  on  April  15, 
t^O.S,  assistant  engineer  of  motive  power.  On  April  1,  1905, 
he  became  master  mechanic  of  the  Pittsburgh  division,  and 
it  is  this  position  he  now  leaves  to  take  up  his  new  duties 
as  superintendent  of  motive  power  of  the  Western  Pennsyl- 
vania division,  with  office  at  Pittsburgh. 

H.  D.  Cameron,  whose  appointment  as  mechanical  en- 
gineer of  the  Canadian  Northern,  with  office  at  Toronto, 
Ont.,  was  announced  in  our  May  issue,  was  lx)m  on  Sep- 
tember 23,  1879,  at  Toronto,  and  was  educated  in  Montreal 
public  and  high  schools,  and  in  1901  graduated  from  McGill 
University  with  the  degree  of  B.  S.  He  l)egan  railway  work 
in  the  summer  of  1899,  as  a  mechanical  apprentice  at  the 
Grand  Trunk  shops,  Montreal,  Que.,  and  continued  in  shop 
work  during  vacations  and  after  graduation  until  1902.  He 
subsequently  worked  for  about  one  year  in  the  mechanical 
department  drawing  office  at  Ottawa,  Ont.,  of  the  Canada 
Atlantic,  now  a  part  of  the  Grand  Trunk.  From  1903  to 
1905  he  was  assistant  engineer  of  the  Montreal  Water  & 
Power  Company,  and  then  joined  the  engineering  staff  of 
the  Gulf,  Colorado  &  Santa  Fe  at  Cleburne,  Tex.  In  1906 
he  returned  to  Canada  and  entered  the  service  of  the  Cana- 
dian Northern  in  the  mechanical  department  at  Winnipeg, 
and  in  April,  1916,  was  transferred  to  Toronto  as  mechanical 
engineer  of  the  same  road,  as  above  noted. 

L.   B.   Jones   has  been   appointed  assistant  engineer  of 
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motive  power  of  tlie  Central  division  of  the  Pennsylvania 
Railroad  at  Williamsport,  Pa.  Mr.  Jones  was  bom  in  Sep- 
tember, 1882,  at  West  Grove,  Pa.  He  graduated  from  Cor- 
nell University  in  1904,  and  entered  the  service  of  the  Penn- 
sylvania Lines  West  as  a  special  apprentice  in  July  of  that 
year.  He  was  made  locomotive  fireman  in  November,  1906,. 
and  in  February,  1907,  became  enginehouse  foreman  at 
Logansport,  Ind.  He  was  appointed  assistant  electrician  at 
Columbus,  Ohio,  in  July,  1908,  and  in  March,  1910,  was 
made  electrician  of  the  Vandalia   Railroad.    In   Februar}-, 

1911,  he  was  made  inspector  at  Columbus,  Ohio,  and  in  Jan- 
uary, 1913,  was  promoted  to  assistant  engineer  of  motive 
power  of  the  Central  system.  Lines  West,  and  was  transferred 
to  the  Southwest  system  in  the  same  capacity  in  June,  1915, 
which  position  he  held  at  the  time  of  his  recent  appointment 
as  noted  above. 

Thomas  Lewis,  whose  appointment  as  general  boiler  in- 
spector of  the  Lehigh  Valley  at  Sayre,  Pa.,  was  announced 
in  our  May  issue,  was  employed  respectively  by  the  Chicago 
&  Alton,  Bloomington,  111.;  Vandalia,  Terre  Haute,  Ind.; 
Chicago  &  North  W'estern,  Chicago,  and  for  five  years  was 
assistant  foreman  boiler  maker  of  the  Union  Pacific  at 
Omaha,  Neb.  He  entered  the  service  of  the  Lehigh  Valley 
as  general  boiler  foreman  of  the  shops  at  Sayre,  Pa.,  in  Jan- 
uary, 1907,  and  was  promoted  to  general  foreman  in  October, 

1912.  He  was  made  master  mechanic  of  the  Auburn  division 
in  January,  1916,  and  was  promoted  to  general  boiler  in- 
spector in  April  last. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

Robert  G.  Bennett  has  been  appointed  assistant  master 
mechanic  of  the  Cumberland  Valley  at  Chambersburg,  Pa. 
Mr.  Bennett  entered  the  service  of  the  Pennsylvania  Rail- 
road as  an  apprentice  in  the  Erie,  Pa.,  shops  in  January, 
1900,  and  in  1902  was  transferred  to  the  Renovo  shops 
where  he  completed  his  course  in  1904.  He  then  entered 
Purdue  University,  taking  the  course  in  mechanical  engi- 
neering, from  which  he  graduated  in  1908  and  received  his 
degree  of  mechanical  engineer  in  1915.  In  1908  he  was 
appointed  motive  power  inspector  of  the  Monongahela  divi- 
sion of  the  Pennsylvania  and  was  made  rodman  in  the  main- 
tenance of  way  department  of  the  Pittsburgh  division  in 
1912.  He  was  transferred  to  the  test  department  at  Altoona 
as  inspector  in  1913,  which  position  he  held  up  to  the  time 
of  his  recent  appointment  as  assistant  master  mechanic  of 
the  Cumberland  Valley,  as  noted  above. 

A.  Brown,  formerlv  district  master  mechanic  of  the  Can- 
adian  Pacific  at  Winnipeg,  has  been  appointed  district  mas- 
ter mechanic,  district  1,  British  Columbia  division,  at  Revel- 
stoke,  B.  C,  succeeding  W.  J.  Rcnix,  transferred. 

M.  G.  Charles,  master  mechanic  of  the  Oregon  Electric 
and  the  United  Railways,  at  Portland,  Ore.,  has  had  his 
jurisdiction  extended  over  the  Portland  division  of  the 
Spokane,  Portland  &  Seattle. 

T.  H.  Hamilton  has  been  appointed  district  master  me- 
chanic, districts  1,  3  and  4,  Ontario  division  of  the  Canadian 
Pacific  at  Toronto,  Ont.,  succeeding  G.   I.  Evans. 

Frederick  W.  Hankins,  who  has  recently  been  appointed 
master  mechanic  of  the  Cumberland  Valley  at  Chambers- 
burg, Pa.,  was  bom  on  January  1,  1876,  at  London,  Eng- 
land. Mr.  Hankins  was  educated  in  the  public  schools  of 
Foxburg,  Pa.,  and  entered  the  service  of  the  Pittsburgh  & 
Western,  then  part  of  the  Baltimore  &  Ohio,  as  machinist 
apprentice  in  April,  1891.  He  was  transferred  to  the  Balti- 
more &  Ohio  at  Allegheny,  Pa.,  in  1894,  and  in  July,  1897, 
entered  the  employ  of  the  Allegheny  Valley  at  the  Forty-third 
street  shops  in  Pittsburgh,  Pa.,  where  he  served  successively 
as  machinist,  leading  machinist,  and  acting  roundhouse  fore- 


man until  April,  1905,  when  he  was  transferred  to  the  Cum- 
berland Valley  as  enginehouse  foreman  at  Chambersburg  I 
Pa.  In  January,  1907,  he  was  appointed  machine  sliopl 
foreman  at  Chambersburg,  Pa.,  and  in  December,  1910,  was! 
promoted  to  general  foreman  of  the  Chambersburg  shojjsj 
which  position  he  held  until  his  new  appointment  as  ma^rerl 
mechanic,  as  noted  above. 

J.  M.  Kerwin  has  been  appointed  master  mechanic  of  the! 
Dakota  division  of  the  Chicago,  Rock  Island  &  Pacific,  with] 
office  at  Estherville,  Iowa,  succeeding  W.  B.  Embury,  trans- 
f  erred. 

T.  F.  Phelax  has  been  appointed  road  foreman  of  equip-l 
ment  of  the  Chicago,  Rock  Island  &  Pacific  at  HeringtonJ 
Kan.,  succeeding  B.  J.  Bonner,  transferred. 

Charles  D.  Porter  has  been  appointed  master  mechanic 
of  the  Pennsylvania  Railroad  at  Pittsburgh,  Pa.  Mr.  Porter 
was  bom  on  February  7,  1883,  at  Fort  Wayne,  Ind.,  and! 
graduated  from  Purdue  University  in  1902.  In  July,  1900^ 
he  entered  the  service  of  the  Pennsylvania  Lines  West,  and 
in  July,  1902,  was  made  special  apprentice.  He  was  a[) 
pointed  motive  power  inspector  at  Buffalo  in  June,  1906,  and 
was  made  enginehouse  foreman  at  Driftwood  in  August, 
1908.  In  April,  1909,  he  was  appointed  foreman  of  tlie 
Mifflin  shops  and  in  October  of  that  year  was  transferred 
to  the  Park  shops,  remaining  there  until  January,  1912, 
when  he  was  promoted  to  assistant  general  foreman  of  the 
Pitcaim  car  shops.  He  was  made  assistant  master  mechanii 
at  Pittsburgh  in  December,  1912,  and  was  appointed  as- 
sistant engineer  of  motive  p)ower  at  Altoona  in  July,  191.v 
which  position  he  held  until  May,  1916,  when  he  was  pro 
moted  to  master  mechanic  at  Pittsburgh. 

W.  J.  Reni.x,  formerly  district  master  mechanic,  district  1^ 
British  Columbia  division  of  the  Canadian  Pacific  at  Revel- 
stoke,  has  been  appointed  district  master  mechanic  at  Moos 
Jaw,  Sask. 

F.  W.  Sadlier,  fomierly  shop  foreman  of  the  Canadian 
Pacific  at  Revelstoke,  B.  C,  has  been  appointed  district  mas- 
ter mechanic  at  Fort  William,  Ont.,  succeeding  G.  Twist, 
transferred. 

G.  Twist,  fomierly  district  master  mechanic  of  the  Can- 
adian Pacific  at  Fort  William,  Ont,  has  been  appointed  dis- 
trict master  mechanic  at  Winnipeg,  succeeding  A.  Brown» 
transferred. 

CAR  DEPARTMENT 

W.  H.  Long,  formerly  car  foreman  of  the  Canadian  North- 
em  at  Trenton,  Ont.,  has  been  appointed  general  car  fore- 
man of  the  Ontario  division  at  Toronto,  Ont. 

C.  N.  McMath  has  been  appointed  car  inspector  of  the 
Grand  Trunk  Pacific  at  Transcona,  Man.,  succeeding  N.  C. 
Hooper. 

SHOP  AND  ENGINE  HOUSE 

\\'.  J.  Barber,  formerly  acting  locomotive  foreman  of  the 
Canadian  Pacific  at  North  Bend,  B.  C,  has  been  appointed 
locomotive  foreman  at  Revelstoke,  B.  C,  succeeding  F.  D. 
Warner,  transferred. 

N.  B.  CijRBETT  has  been  appointed  shop  superintendent 
of  the  Missouri,  Kansas  &  Texas,  at  Denison,  Tex.,  suc- 
ceeding B.   C.  Nicholson. 

R.  A.  HuEY  has  been  appointed  general  locomotive  fore- 
man of  the  Chicago,  Rock  Island  &  Pacific  at  Armourdale» 
Kan. 

G.  C.  Gibson,  formerly  locomotive  foreman  of  the  Can- 
adian Pacific  at  Strathcona,  Alta.,  has  been  appointed  loco- 
motive foreman  at  Saskatoon,  Sask.,  succeeding  C.  A.  Perry» 
transferred. 
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f.  W.  Jackson,  formerly  locomotive  foreman  of  the  Can- 
ad  i  in  Pacific  at  Rogers  Pass,  B.  C,  has  been  appointed  lo- 
comotive foreman  at  Kamloops,  B.  C,  succeeding  John 
Macrae. 

I  AMES  McGowx,  Jr.,  formerly  machinist  of  the  Canadian 
r;uific,  has  been  appointed  locomotive  foreman  at  Rogers 
Pass,  B.  C,  succeeding  J.  W.  Jackson,  transferred. 

R.  A.  McPherson  has  been  appointed  locomotive  fore- 
niaii  of  the  Canadian  Pacific  at  Ignace,  Ont.,  succeeding  A. 
I.  Pentland,  transferred. 

\.  \V.  M.\RTiN  has  been  appointed  superintendent  of  shops 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis,  at  Beech 
Grove,  Ind.,  succeeding  R.  J.  Williams,  resigned. 


Supply  Trade  Notes 

The  Acme  Supply  Company  has  removed  its  general  sales 
offices  to  larger  quarters  located  at  1 1 10-1 113  Steger  building. 
Chicago. 

The  Goldschmidt  Thermit  Company,  New  York,  has 
moved  its  offices  from  90  West  street  to  the  Equitable  build- 
ing, 120  Broadway. 

C.  F.  Schroeder,  treasurer  of  the  Schroeder  Head  Light 
Company,  Evansville,  Ind..  was  killed  in  the  railroad  acci- 
dent at  New  Decatur,  Ala.,  on  Saturday,  May  6. 

The  Southern  Locomotive  Valve  Gear  Company,  Knox- 
ville,  Tenn.,  has  recently  put  on  the  market  a  new  power 


S.  E.  Mueller  has  been  appointed  general  foreman  loco-  reverse  gear  known  as  the  Brown  power  reverse  gear, 

motive  shops  of  the  Chicago,  Rock  Island  &  Pacific  at  Cedar  .^^^     ^^^^^^  ^^^^  ^^  ^^^  Standard   Heat  &  \entilatioii 

Kap.ds,  Iowa,  succeedmg  J.  M.  kerwm,  promoted.  Company  in  New  York  have  been  removed  to  rooms  1504 

J.  D.  MuiR,  formerly  locomotive  foreman  of  the  Canadian  and  1505  in  the  City  Investing  building,  at  165  Broadway. 
Pacific  at   Medicine   Hat,  Alta.,   has  been   appointed   loco 


motive  foreman   at   Winnipeg,   succeeding   G.   Pratt,  trans- 
ferred. 

\.  J.  Pentland,  formerly  locomotive  foreman  of  the 
Canadian  Pacific  at  Ignace,  Ont.,  has  been  appointed  loco- 
motive foreman  at  Souris,  Man.,  succeeding  H.  J.  Reed, 
transferred. 

C.  A.  Perry,  formerly  locomotive  foreman  of  the  Can- 
adian Pacific  at  Saskatoon,  Sask.,  has  been  appointed  loco- 
motive foreman  at  Medicine  Hat,  Alta.,  succeeding  J.  D. 
Muir,  transferred. 


Sherritt  &  Stoer  Company,  Inc.,  603  Finance  building, 
Philadelphia,  have  been  appointed  the  exclusive  sales  agents 
of  the  Gardner  Machine  Company  for  the  Philadelphia  dis- 
trict. ■•''■■ 

H.  L.  Breckenridge,  for  the  past  three  years  purchasing 
agent  of  the  American  Locomotive  Company  at  Montreal, 
has  been  appointed  purchasing  agent  of  the  Lima  Locomo- 
tive Corporation,  Lima,  Ohio. 

J.  L.  Adams,  sales  representative  of  the  Cambria  Steel 
Company,  at  Cincinnati,  Ohio,  has  been  appointed  manager 
.  f    1      /^        1-  of  sales  of  the  Cambria  Steel  Corapanv,  the  Midvale  Steel 

G.  Pratt,  formerly  locomotive  foreman  of  the  Canadian     c^n,     ^^  ^nd  Worth  Brothers  Company. 
Pacific  at  Winnipeg,  Man.,  has  been  appointed  locomotive 

William  E.  Eastman,  inventor  of  the  Eastman  system  for 

heating  freight  cars,  and  the  founder  and  president  of  the 
Eastman  Car  Company,  Charlestown,  Mass.,  died  at  his 
home  in  Winchester,  Mass.,  cm  May  15,  at  the  age  of  75 
years. 

The  Terry  Steam  Turbine  Company,  Hartford,  Conn.,  an- 
nounces the  appointment  of  O.  E.  Thomas,  626  Washington 
building,  Los  Angeles,  Cal.,  as  district  sales  manager  for  a 
territor}-  covering  Arizona  and  the  southern  portions  of  Cali- 
fornia and  Nevada. 

J.  H.  McDonald,  chief  clerk  to  the  superintendent  of  tele- 
graph of  the  Pennsylvania  Railroad  at  Philadelphia,  has  re- 
signed from  that  position  to  accept  the  position  of  superin- 
tendent of  transi)ortation  of  the  Bethlehem  Steel  Company, 
with  office  at  Steelton,  Pa. 

Henry  C.  Hammack  has  l>een  elected  secretary  and  treas- 
urer of  the  Lima  Locomotive  Corporation,  Lima.  Ohio,  to 
succeed  John  H.  Guess,  who  recently  resigned.      Mr.  Ham- 


foreman  at  Strathcona,  Alta.,  succeeding  G.  C.  Gibson,  trans- 
ferred. 

R.  QuiNN,  formerly  in  Winnipeg  shops  of  the  Canadian 
Pacific,  has  been  appointed  shop  foreman  at  Revelstoke, 
B.  C,  succeeding  F.  W.  Sadlier,  transferred. 

J.  A.  Reid,  formerly  locomotive  foreman  of  the  Canadian 
Pacific  at  Souris.  Man.,  has  been  appointed  locomotive  fore- 
man at  Cranbrook,  B.  C,  succeeding  D.  G.  MacDonald. 

JoTix  R.  Swindell  has  been  appointed  superintendent  of 
the  W\oming  Shops  of  the  Pere  Marquette  at  Grand  Rapids, 
Mich.,  succeeding  C.  S.  Williams,  resigned. 

F.  D.  W.ARNER,  formerly  locomotive  foreman  of  the  Can- 
adian Pacific  at  Revelstoke,  B.  C,  has  been  appointed  loco- 
motive foreman  at  Nelson,  B.  C,  succeeding  W.  Pitts. 

I.  L.  Willis  has  been  appointed  night  locomotive  fore- 
man of  the  Canadian  Northern  at  Dauphin,  Man. 

PURCHASING  AND  STOREKEEPING 


mack  has  been  with  the  company  for  eighteen  years,  having 
Samuel    Wilson    Save,    recently    appointed    purchasing      served  as  general  and  field  manager  and  assistant  secretar}'. 


agent  of  the  Georgia  &  Florida,  with  headquarters  at  Au- 
gu-ta,  Ga.,  was  born  on  August  4,.  189.5,  at  Athens,  Ga.  He 
was  educated  in  the  grammar  schools  and  later  took  a  com- 
mercial course;  then  for  two  years  received  private  instruc- 
tion at  Augusta.  On  January  8,  1912,  he  began  railway 
work  as  a  stenograjjher  on  the  Southern  Railway  at  Colum- 
bia, S.  C.  The  following  April  he  entered  the  service  of  the 
Georgia  &  Florida  as  a  stenographer  in  the  accounting  de- 
partment, and  three  months  later  he  became  secretar}'  to  the 
general  manager.     On  February  1,  1916,  he  was  appointed 


F.  L.  Fay,  formerly  general  manager  of  the  Greenville 
Steel  Car  Company,  has  been  elected  president  and  now  has 
the  controlling  interest  in  the  business.  James  G.  Dimmick. 
is  vice-president  and  will  have  charge  of  the  production  de- 
partment and  factory  management.  The  company  is  enlarg- 
ing its  plant  to  handle  more  business. 

The  Modern  Tool  Company,  Erie,  Pa.,  will  hereafter  de- 
vote its  attention  to  its  line  of  self-contained  internal  plain 
and  universal  grinding  machines.      It  has  sold  its  overhead 


commercial  agent,  with  headquarters  at  Vidalia,  Ga.,  which      counter-shaft  line  of  plain,  internal  and  universal  grinders 


position  he  held  at  the  time  of  his  recent  appointment  as 
purchasing  agent  of  the  same  road  at  Augusta. 

R.  O.  Woods  has  been  appointed  division  storekeeper  of 
the  Mobile  &  Ohio,  with  office  at  Meridian,  Miss.,  succeed- 
ing M.  R.  Ducey,  resigned  to  accept  service  with  another 
company. 


to  Albert  J.  Ott,  Chicago,   111.,  who  will  manufacture  and 
market  these  machines  under  the  name  of  the  Ott  grinders. 

C.  J.  Wymer,  general  car  foreman  of  the  Belt  Railway  of 
Ciiicago,  has  resigned  that  position  to  enter  the  employ  of  the 
Grip  Nut  Company  as  sales  agent.  Mr.  Wymer  was  bom 
in  Jane  Lew,  W.  Va.,  and  after  leaving  school  served  his 
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apprenticeship  with  the  West  Virginia  &  Pittsburgh,  now  a 
part  of  the  Baltimore  &  Ohio  system.  He  entered  the  em- 
ploy of  the  mechanical  department  of  the  Atchison,  Topeka 
&  Santa  Fe  at  Raton,  N.  M.,  in  September,  1896.  He  was 
promoted  to  car  foreman  at  Trinidad,  Colo.,  in  1898,  where 
he  remained  until  1907,  when  he  was  appointed  general  car 
foreman  of  the  Chicago  &  Eastern  Illinois  at  Danville,  III. 
In  1908  he  came  to  Chicago,  111.,  to  become  general  car  fore- 
man of  the  Belt. 

E.  T.  Saw}cr,  who  has  l>een  associated  with  the  Commer- 
cial Acetylene  Railway  Light  &  Signal  Company  for  over 
eight  years,  has  resigned  to  accept  a  position  as  sales  engineer 
with  the  Edison  Storage  Batter\-  Company.  Mr.  Sawyer 
from  about  1901  to  1904  was  with  the  western  office  of  the 
Drc^sel  Railway  Lamp  Works,  of  New  York,  and  the  Star 
Brass  Manufacturing  Company,  of  Boston.  He  later  spent 
four  years  in  the  employ  of  the  Acme  Ball  Bearing  Company 
as  manager  of  the  railway  department.  His  first  three  years 
in  the  employ  of  the  Commercial  Acetylene  Railway  Light 
&  Signal  Company  were  spent  as  southern  manager.  For 
the  last  five  years  he  has  been  connected  with  the  main 
office  at  New  York. 

Clifford  J.  Ellis,  recently  appointed  manager  of  sales  of 
the  Midvale  Steel  Company  at  Chicago,  lias  !)een  in  the 
emj)l()y  of  the  Cambria  Steel  Com{)any,  formerl\  the  Cambria 
Iron  Company,  for  over 
37  years,  starting  at 
the  Johnstown  (Pa.) 
oftice'in  1879.  In  1885, 
he  was  transferred  to 
the  Philadelphia  office 
with  the  title  of  gen- 
eral agent.  In  that 
capacity  he  not  only 
had  charge  of  the  sale 
of  steel  rails  through- 
out the  countrv  but  had 
direct  supervision  of 
the  entire  sales  of  the 
New  York  office.  In 
September.  1886,  he 
was  transferred  to  Chi- 
cago, as  manager  of 
sales,  in  charge  of  the 
sale  of  all  the  com- 
pany's products.  As 
manager  of  sales  of  the  Midvale  Steel  Company  he  will 
handle  the  business  of  that  company  and  its  receiitl}  ac(|uired 
subsidiaries.  Cambria  Steel  Company  and  Worth  Brothers 
Company.  His  headquarters  will  be  at  458  McCormick 
building. 

John  B.  Kilpatrick,  vice-president  of  the  Universal  Arch 
(\impany,  Chicago,  111.,  died  in  that  city  on  May  14.  Mr. 
Kilpatrick  was  born  at  Philadelphia,  Pa.,  on  August  9, 
1862,  and  was  educated  in  Baltimore,  Md.  He  entered  the 
ser\'ice  of  the  Chicago,  Rock  Island  &  Pacific,  in  1889,  as 
general  foreman  at  Fairbury,  Neb.  From  1890  to  1893,  he 
was  general  foreman  of  the  Colorado  division  at  Goodland, 
Kans.  From  1893  to  1902,  he  was  master  mechanic  of  the 
Iowa  division,  at  Valley  Junction,  Iowa.  He  was  stationed 
at  Horton,  Kans.,  as  master  mechanic  from  1902  to  1903, 
when  he  was  apj)ointed  assistant  superintendent  of  motive 
power,  with  office  at  Chicago,  111.  From  1904  to  1912,  he 
was  superintendent  of  motive  power  at  Chicago,  and  from 
April  1,  1912,  to  August  IS,  1913,  was  district  mechanical 
superintendent  at  Davenport,  Iowa,  and  at  Des  Moines. 
From  1Q13  up  to  the  date  of  his  death  he  was  engaged  in  the 
railwa\  supply  business,  having  been  elected  vice-president 
and  director  of  the  Universal  Arch  Companv,  Chicago,  on 
April  1,  1916. 


Clifford   J.    Ellis 


Catalogues 

Ei.KCTRic  GrindI'.rs. — The  Chicago  Pneumatic  Tool  Coi  i- 
pany  has  recently  issued  Bulletin  E-39,  descriptive  of  t  le 
company's  line  of  Duntley  electric  grinders. 

Steel. — The  Vanad mm- Alloys  Steel  Company,  Latrolc, 
Pa.,  has  recently  issued  two  folders  descriptive  respectiveh 
of  the  company's  Vasco  non-shrinkable  tool  steel  and  i;s 
Vasco  choice  tool  steel. 

Drawing  Materials. — Kolesch  &  Co.,  138  Fulton  street, 
New  York,  have  issued  a  folder  descriptive  of  the  Security 
tube  for  protecting  and  storing  blue  print  paper,  tracing 
paper  and  cloth  and  drawing  paper. 

High-Speed  Steel. — The  Vanadium-Alloys   Steel  Com- 
pany, Pittsburgh,  Pa.,  has  recently  issued  a  new  folder  which 
describes  the  company's  Red  Cut  Superior  high-speed  steel. 
The  pamphlet  offers  suggestions  concerning  heat  treatment. 

The  Bkinell  Meter. — Herman  A.  Holz,  New  York, 
has  issued  a  ten-page  booklet  describing  the  Brinell  meter 
for  determining  the  hardness  of  metals.  The  book  is  illus- 
trated with  photographs  of  the  testing  outfit,  and  describe- 
the  method  of  operation  in  detail. 

Wharton  Specialties. — William  Wharton,  Jr.,  &  Co.. 
Kaston,  Pa.,  have  issued  Bulletin  No.  2,  describing  W-J 
switch  stands,  Wharton-O'Brien  insulated  switch  rods  and 
adjustable  switch  crank,  and  an  insulated  gage  rod.  The 
descriptions  of  the  various  devices  are  illustrated. 

Gasolene  Hoists. — The  Lidgerwood  Manufacturing 
Company  has  issued  Bulletin  No.  16,  illustrating  and  de 
scriijing  a  line  of  hoists  operated  by  gasolene  engines.  These 
hoists  are  intended  for  use  where  electric  current  is  not  ob- 
tainable, and  where  coal  and  water  suitable  for  boiler  use 
are  difficult  to  obtain. 

Building  M.aterials.^ — E.  M.  Long  &  Sons,  Cadiz,  Ohio, 
have  issued  an  attractive  24-page  booklet  describing  their 
lumber  and  other  products,  including  O.  G.  fir  gutters  used 
extensively  on  railway  buildings.  The  book  is  well  illus- 
trated with  a  large  number  of  photographs  showing  various 
sections  of  their  plant  and  their  products. 

I'oRiABLE  Cranes. — The  Canton  Foundr}'  &  Machine 
Company,  Canton,  Ohio,  has  issued  a  booklet  illustrating 
and  describing  the  company's  line  of  portable  floor  cranes 
and  hoists.  These  cranes  are  so  made  that  they  can  lift 
heavy  loads  and  transfer  them  to  or  from  lathes,  planers  or 
other  machines,  one  man  with  a  crane  often  being  able  to  do 
work  that  would  refjuire  four  or  more  men  without  a  crane. 
I'he  cranes  are  \n  use  in  railroad  sho})s  for  handling  cylinder 
heads,  steam  chests,  car  wheels,  large  castings,  etc. 

Transvlyors. — The  Cowan  Truck  Company,  Holyoke, 
Mass.,  has  issued  a  booklet  describing  and  illustrating  the 
Cowan  transveyor  or  elevating  truck.  In  transferring  mate- 
rial by  means  of  these  trucks,  the  material  to  be  moved  hav- 
ing been  piled  on  low  platforms  is  transported  without  re- 
handling  or  repiling,  or,  as  the  catalogue  puts  it,  the  Cowar. 
transveyors  "make  the  floor  move."  The  booklet  shows  clear- 
ly how  the  trucks  are  used,  by  means  of  a  number  of  views 
of  trucks  in  use  in  various  kinds  of  warehouses  and  shops. 

Oil  Engines. — P'airbanks,  Morse  &  Co.,  Chicago,  have 
recently  issued  Bulletins  H  178  B  and  H  192  C,  dealing 
respectively  with  the  Fairbanks-Morse  horizontal  pattern 
Type  ''Y''  (Semi-Diesel)  oil  engine  and  the  company's  Type 
"Y"  oil  engines,  style  "V."  These  engines  are  made  in  sizes 
10  hp.  to  25  hp.  horizontal,  and  37}^  hp.  vertical.  They 
burn  nearly  all  of  the  grades  of  fuel  oil  available,  and  with 
almost  as  great  economy  as  the  Diesel  type  of  engine.  They 
are  simpler  in  construction  and  in  operation,  and  lower  in 
first  cost.  riiey  are  adapted  for  pumping,  lighting  and 
power  service,  and  particularly  for  isolated  lighting  service. 
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In  the  days  when  the  old  swin^  t\pe 
Automatic  hre  door  was  in  general  use,  while  it 

Fire  Doors  «as  customary  to  keep  the  dooi'  closed 

between  shovelfuls,  it  was  not  generally 
known  to  what  extent  the  cooling  action  of  the  air  rushing 
through  this  opening  affected  the  firebox  temperature.  The 
cold  air  streaming  into  the  firebox  not  only  lowered  the 
temperature  of  the  products  of  combustion  and  the  sheets 
near  the  rear  end  of  the  firebox.  I>ut  it  struck  the  tube  sheet 
in  such  a  wav  as  to  result  in  leaky  tubes  and  frequently  in 
engine  failures.  The  brick  arch  has  done  much  to  prevent 
this  cold  air  getting  to  the  tube  sheet  but  the  automatic  door 
accomplishes  a  great  deal  by  keeping  a  consideral)le  amount 
of  it  from  getting  into  the  firebox  at  all.  Of  course,  it  is 
impossible  witli  hand  firing  to  keep  the  fire  door  closed 
all  the  time  but  the  automatic  door  reduces  the  colling  effect 
to  a  very  great  extent  because  of  its  requiring  the  opening 
of  the  door  for  a  much  smaller  period  of  time  for  each  scoop 
of  coal  than  with  the  old  swing  door.  In  addition,  a  feature 
which  should  not  be  overlooked  is  that  of  the  added  safety 
])rovided  b}  the  automatic  door  in  case  of  a  burst  tube  or 
any  other  accident  which  cau.ses  an  accumulation  of  pres- 
sure in  the  firebox.  There  are  records  of  a  great  many  in- 
stances of  enginemen  being  saved  from  .severe  scalding  due 
to  the  u.'^e  of  the  automatic  door. 


creased  fuel  consumption,  such  other  troubles  will  l)e  rem- 
edied, and  the  fuel  consideration  is  therefore  an  excellent 
one  to  keej)  in  mind  when  there  is  any  temptation  to  cut  oil 
allowances  too  fine. 


Saving  Oil 

and  Wasting 

Fuel 


"I  am  willing  to  use  an  extra  five 
cents'  worth  of  oil  to  save  a  dollar's 
worth  of  coal."  This  statement  was 
made  by  the  mechanical  superintendent 
of  a  large  eastern  road  in  discussing  the  report  of  the  Com- 
mittee on  Superheater  Locomotives  at  the  June  convention 
of  the  American  Railway  Master  Mechanics'  Association. 
How  many  other  railway  mechanical  men  consider  the  oil 
and  fuel  problems  in  conjunction  in  this  way?  Not  very 
many,  judging  from  the  mania  for  reducing  oil  consumption 
that  is  so  general.  It  is  quite  right  to  economize  in  every 
way  possible — only,  see  that  the  economy  is  real  and  not 
false.  There  are  too  man\-  roads  that  are  tending  to  a 
reversal  of  the  conditions — l^urning  a  dollar's  worth  of  coal 
to  save  five  cents'  worth  of  oil.  Proper  lubrication  of  valves 
and  cylinders  prevents  cutting  and  consequent  blowing;  a 
very  slight  falling  off  from  the  needed  amount  of  oil  will 
frecjuently  be  the  means  of  valve  and  piston  leakage  that 
will  send  no  inconsiderable  amount  of  live  steam  directly 
into  the  exhaust  passage  and  out  the  stack.  The  steam  that 
escapes  thus  is  an  absolute  waste,  but  what  is  still  worse, 
the  coal   that   was   burned    in   making    it    into  steam   is   also 

wa.sted.  By  all  means  stick  to  the  practice  of  getting  every 
possible  economical  engine  mile  from  a  pint  of  valve  oil — 
Imt  always  l>e  sure  that  it  is  economical.  The  waste  in  fuel 
is  not  the  only  waste  that  results  from  insufficient  lubrica- 
tion; there  is  extra  wear  and  tear  on  other  parts  of  the  loco- 
motive that  causes  increased  maintenance  charges.  But  if 
the  lubrication  is  well  enough  taken  care  of  to  prevent  in- 


Th    W  'rfht  There  does  not   seem  to   be  the   same 

amount  of  objection   raised  that  there 

of  Steel  ^^.^^  ^  £^^^.  years  ago  to  the  weight  of 

Freight  Cars  jt^e]   freight  cars  reaching   figures   as 

high  as  48,000  and  50,000  lb.  It  is  probable  that  the 
car  designers  are  gradually  getting  the  higher  oflticers  edu- 
cated to  the  idea  that  a  reasonable  amount  of  weight  must 
l)e  placed  in  a  steel  car  if  it  is  to  have  ample  strength.  While 
there  are  still  too  many  of  the  flimsily  built  tyi^e  of  car  lieing 
turned  out,  a  great  many  railroads,  following  the  lead  of 
one  or  two  of  the  larger  ones,  seem  to  have  come  to  the  con- 
clusion that  it  is  l)etter  to  haul  a  slightly  heavier  dead 
weight  than  to  build  a  car  that  is  all  that  could  l)e  desired 
as  far  as  lightness  is  concerned,  but  which  spends  a  large 
proportion  of  its  life  on  the  repair  tracks.  This  is  one  of 
the  numerous  matters  in  railroad  work  that  require  careful 
consideration  to  arrive  at  the  corrcxrt  balance  l)etween  in- 
crea-^ed  operating  costs  due  to  heavier  cars  and  increased 
maintenance  costs  due  to  cheaply  built  cars.  Of  course, 
there  is  a  point  beyond  which  dead  weight  should  not  lie 
permitted  to  go,  and  it  is  the  work  of  the  designer  to  keep 
from  going  beyond  this  point,  i.e.,  to  provide  a  car  with 
maxinium  strength  and  the  least  possil>le  dead  weight  con- 
sistent with  this. 


In  the  April  issue  a  com|)etition  was 
How  Can  the  announced  in  which  prizes  of  ten  dol- 
Car  Designer  j^j.^  ^^^j^  ^^.^^^  offered  for  the  three  let- 

Improve  .•'  jpj.g  offering  the  l)est  suggestions  as  to 

how  improvements  in  car  design  might  l>e  effected.  This 
competition  closed  June  1,  1916,  and  on  another  page  in  this 
issue  will  be  found  the  three  prize-winning  letters.  These 
were  submitted  by  C  H.  Paris,  Benson,  Xel). ;  Charles  E. 
Wood,  foreman  freight  car  repairs.  Union  Pacific,  Kansas 
City,  Kan.,  and  Dennistoun  Wood,  Palo  Alto,  Cal.  It  is 
worthy  of  note  that  the  point  most  frequently  touched  on 
in  the  letters  subm'tted  is  the  lack  of  a  sufficiently  close  rela- 
tion between  the  designer,  the  transportation  department  and 
the  car  repair  forces.  The  need  of  co-operation  Ijetween 
these  three  organizations  is  self-evident;  yet  there  seems  to 
Ix-  consideral)le  difficulty  in  the  way  of  bringing  alK)ut  a 
satisfactory  relationship  which  will  work  toward  that  end. 
The  plan  outlined  in  one  of  the  three  letters  appearing  in 

this  issue,  whereby  the  various  memliers  of  the  drafting  room 
force  are  more  or  less  regularly  to  l)e  brought  into  j^ersonal 
touch  with  the  repair  forces  and  given  an  opportunit)'  to 
study  defects  in  design  at  first  hand,  is  worthy  of  careful 
consideration.  The  time  thus  spent  by  the  designer  away 
from   the   drawing-table   will   l>e   more   than    repaid   bv   the 
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clearer  appreciation  of,  and  the  increased  ability  to  cope 
with,  certain  phases  of  the  [problem  of  designing  new  equip- 
ment which  are  now  too  often  overlooked. 


yard  can  be  accomplished  with  a  smaller  number  of  super- 
heater engines  than  would  be  required  if  saturated  steam  en- 
.e;ines  were  used.  In  other  words,  a  given  switching  capacity 
is  obtainable  with  a  smaller  investment  for  power,  if  super- 
heater engines  are  used. 


Mechanical  Stokers      ^^    ^he    discussion    of    the    report    on 
.  p    .  mechanical    stokers   at   the   convention 

of  the   Master  Mechanics'   Association 
Economy  j^jj-^    month     it    was    stated    that    the 

mechanical  stoker  is  not  a  fuel  saver.  So  far  as  is  known, 
the  claim  of  economy  in  fuel  has  never  been  made  for  this 
machine;  on  the  rontrarw  it  has  been  stated  b\'  some  of  the 
manufacturers  that  they  realize  that  it  does  not  save  fuel. 
The  stoker  does,  however,  increase  locomotive  capacity  and 
provide  a  means  of  attaining  the  full  boiler  capacity  on 
locomotives  of  a  size  on  which  this  could  not  be  obtained  bv 
hand  firing.  That  it  is  accomplishing  this  in  a  satisfactory 
manner  is  evident  from  the  statement,  also  made  at  the  con- 
vention, that  there  is  record  of  M)  stokers  firing  .>0  locomo- 
tives an  aggregate  of  1,000,000  miles  without  a  single  case 
of  failure.  Becau.se  the  mechanical  .stoker  is  not  now  a  fuel 
saver,  however,  it  does  not  necessarily  follow  that  it  may 
not  Ix*  in  the  future.  The  machine  has  now  lieen  developed 
to  a  point  where  it  is  performing  exacting  service  in  a  very 
satisfactory  manner,  and  the  jirobability  is  that  the  manu- 
facturers are  now  in  a  position  to  work  more  along  the  lines 
of  refinements  such  as  would  probably  be  necessary  to 
produce  an  actual  saving  in  fuel  consumption.  With  the 
actual  perfecting  of  the  stoker,  as  far  as  ability  to  do  its 
work  is  concerned,  accomplished  so  well,  there  seems  no 
doubt  that  the  ability  which  has  overcome  all  obstacles  so 
far  will  continue  improvements  tending  toward  a  still  better 
and  more  economical  machine. 


Evidence  is  not  lacking  that  the  rail- 
Superheated^Steam       ^^^^^    ,^^^.^    ^^^^^    to    appreciate    the 

in    witc  ing  value  of  the  use  of  superheated  steam 

Locomotives  -^  i  •       i  »•  tm 

m  switchmg  locomotives.    I  here  are  now 

in  service  over  800  switch  engines  which  are  ecjuipped  with 
superheaters,  and  at  a  conservative  estimate,  75  per  cent  of 
those  now  on  order  are  to  be  so  ecjuipped.  So  far  as  we  know 
the  first  application  of  superheaters  to  this  type  of  locomo- 
tive was  made  several  years  ago  to  a  locomotive  on  the  Lake 
Shore  and  Michigan  Southern,  now  the  New  York  Central, 
and  the  results  of  tests  of  this  engine  were  so  satisfactory 
that  several  other  roads  |)urchased  switch  engines  with  sui)er- 
heaters.  It  is  not  surprising  that  the  results  have  been  so 
satisfactor)  wlien  it  is  considered  that  liecause  of  tlie  exces- 
sive cylinder  condensation  in  saturated  steam  switch  engines 
the  rate  <;f  water  consumjjtion  runs  as  high  as  .>()  and  some- 
times 70  11>.  per  indicated  horsepower  hour,  so  that  it  is  easy 
to  believe  that  if  the  application  of  the  superheater  did  noth- 
ing more  than  effect  a  material  reduction  in  cylinder  con- 
densation with  a  conse(|uent  lowering  of  the  water  rate,  the 
resultant  saving  in  fuel  would  justif}'  the  additional  invest- 
ment. The  reduction  in  the  water  rate  means  a  consecjuent 
reduction  in  the  number  of  times  the  tender  has  to  be  refilled, 
with  a  similar  reduction  in  the  amount  of  time  which  the 
engine  is  out  of  service  in  moving  to  and  from  the  water  tank. 
Furthermore,  the  saving  in  fuel  means  less  fuel  passing 
through  the  fireliox  and  it  is  therefore  jiossible  to  go  longer 
without  cleaning  the  fire.  It  may  be  said  that  as  the  engine 
crew  has  to  stop  for  meals,  the  fire  can  be  cleaned  at  that 
time,  but  when  traffic  is  congested  it  frecjuently  takes  an  en- 
gine several  hours  to  get  its  turn  over  a  congested  cinder  pit. 
.so  that  if  it  is  })ossible  to  do  without  having  the  fire  cleaned 
it  is  evident  that  a  considerable  increase  in  the  working  time 
of  the  engine  in  times  of  heavy  traffic  can  be  obtained.  It  lias 
been  abundantly  demonstrated  that  the  work  in  any  given 


The  Cost  of  Complaints      are      heard      continually 

,  .  about  the  increasing  cost  of  maintain- 

Locomotive  .  ,  ^.  ,  .    ,, 

mg    locomotives.      In    some    of    these 

Maintenance  complaints   specific   reference   is   made 

to  some  device  which,  while  increasing  the  locomotive's 
economy,  is  of  such  a  nature  that  it  is  exj^ensive  to  maintain. 
Ihe  trouble  with  «iome  of  our  railway  men  is  that  they  expect 
something  for  nothing.  When  any  new  and  important  de- 
velopment is  made  in  the  locomotive,  unless  it  can  be  con- 
clusively shown  that  the  maintenance  charges  are  not  going 
to  be  increased  by  its  use  they  at  once  condemn  it.  No  piece 
of  machinery  can  rea.sonably  be  expected  to  run  without  be- 
ing properly  maintained  and  the  trouble  in  a  great  many 
cases  is  that  railway  men  do  not  grasp  the  proper  balance 
between  the  resulting  improved  oj:)eration  of  the  locomotive 
and  whatever  increa.^e  in  maintenance  expense  there  may  be. 
A  great  deal  has  been  made  of  the  saying  that  anything 
api)lied  to  a  locomotive  must  be  fool  proof  and  undoubtedly 
the  greatest  possible  simplicity  is  desirable  because  of  the 
working  and  repair  conditions  which  obtain  in  locomotive 
practice.  But  if  all  mechanical  department  officers  fully 
realize  the  benefits  which  the  operating  department  is  re- 
ceiving from  many  of  the  special  features  of  present  day 
locomotives,  they  should  not  object  to  a  reasonable  increase 
in  maintenance  costs  nor  to  bringing  their  roundhouse  prac- 
tice up  to  a  higher  standard  in  order  to  take  proper  care 
of  these  devices  so  that  their  full  possibilities  may  be  real- 
ized. 


Can  You 

Do 

This? 


Many  car  and  motive  power  depart- 
ments are  now  giving  attention  to  the 
problem  of  recruiting  their  ranks  and 
offering  some  sort  of  training  for  ap- 
prentices. Even  on  the  very  few  roads  which  are  doing  really 
gf^od  work  in  this  respect,  however,  there  are  many  mechanics 
and  skilled  and  unskilled  workers  who  have  passed  beyond 
the  stage  when  they  can  take  advantage  of  such  instruction, 
but  who  still  desire  further  to  perfect  themselves  in  the  calling 
which  they  have  chosen,  and  to  fit  themselves  for  promotion. 
Some  day  the  railroads  generally  are  surely  going  to  awaken 
to  the  necessity  of  helping  the.^^e  men  by  advice  and  by  plan- 
ning courses  of  instruction  for  them.  Meanwhile  they  are 
being  pla\ed  upon  right  and  left  by  all  .sorts  of  fake  schemes 
advocated  by  unscrupulous,  glib-tongued  solicitors,  who  get 
as  much  money  as  they  can  from  the  men,  with  big  promi.ses 
of  what  they  will  do  for  them.  Then,  even  though  in  some 
cases  the  material  which  they  give  them  is  good,  they  leave 
tliem  to  themselves  and  i)rovide  little  or  no  incentive  or  en- 
couragement for  them  to  follow  up  the  courses  for  which 
they  may  have  enrolled.  In  some  cases  the  courses  which  are 
offered  are  all  very  good,  but  are  sold  to  men  who  cannot 
possibly  take  advantage  of  them  and  ought  never  to  have 
iK-en  urged  to  take  them  up.  Where  can  the  men  go  for  ad- 
vice when  they  are  a{)j)roached  with  a  proposition  of  this 
kind?  Ought  not  the  railroads  to  assume  the  responsibility 
of  giving  them  honest,  wholesome  advice  as  to  where  they 
can  get  the  most  for  their  money,  at  least  until  such  time  as 
the  railroads  them.selves  can  individually  supervise  the  de- 
veloping and  j)lanning  of  educational  courses  for  all  of  their 
men?  What  these  men  are  usually  after  is  concrete  data 
which  can  be  practically  applied  to  their  own  problems,  and 
tliere  are  few  agencies  which  are  prepared  to  offer  such 
courses  of  studv  to  the  different  classes  of  men  in  the  car 
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aiii  locomotive  department.  Responsible  officers  of  each  road 
ou;:lit  to  investigate  these  agencies  and  see  that  they  give  the 
int  ii  a  square  deal. 


Four- Wheel 
Trucks  for 


The  steel  day  coaches  of  the  Boston  & 
Maine,  described  in  another  part  of  this 
issue,  are  mounted  on  trucks  of  the 
Passenger  Cars  four-wheel  type,  thus  placing  this  road 
in  the  list  of  those  whose  officers  believe  that  six-wheel 
trucks  are  not  necessary  under  modern  steel  coaches.  The 
Pennsylvania  Railroad  has  for  years  used  four-wheel  trucks 
as  ."Standard  under  its  70-ft.  steel  coaches,  weighing  prac- 
tically the  same  as  those  of  the  Boston  &  Maine,  while  the 
Philadelphia  &  Reading  is  operating  trucks  of  this  type  un- 
der steel  coaches  in  its  fastest  service.  There  does  not  seem 
any  good  reason  why  four-wheel  trucks  should  not  give  en- 
tire satisfaction  under  steel  coaches,  considering  the  matter 
from  the  standpoints  of  safety,  smoothness  of  riding  and  cost 
of  maintenance;  and  when  the  cost  of  conducting  transpor- 
tation is  considered,  there  is  a  very  good  argument  against 
the  six-wheel  truck  in  its  additional  weight.  A  reasonable 
figure  for  the  extra  weight  per  car  due  to  six-wheel  trucks 
is  15,000  lb.,  so  that  in  the  case  of  the  Boston  &  Maine  cars, 
if  six-wheel  trucks  were  sui)stituted  for  those  of  the  four- 
wheel  type,  the  additional  weight  in  an  eight-car  train  would 
l)e  120,000  lb.,  or  equivalent  to  slightly  more  than  the  weight 
of  another  car.  In  other  words,  considering  any  given  divi- 
sion on  which  a  locomotive  can  haul  eight  cars  fitted  with 
six-wheel  trucks,  the  same  locomotive  can  haul  nine  such 
cars  if  they  are  mounted  on  four-wheel  trucks.  As  the  cost 
of  maintenance  of  trucks  of  the  six-wheel  type  is  probably 
50  per  cent  greater  than  that  of  four-wheel  trucks,  the  lat- 
ter type  would  seem  to  l>e  preferable  for  use  under  passenger 
t'cjuipment  cars,  where  the  light  weight  of  the  body  does  not 
exceed  that  of  the  ordinarv  dav  coach. 


wheel'  hubs  is  kept  at  a  normal  figure.  On  many  of  the 
designs  arrangements  have  been  made  for  a  take-up  of  lateral 
wear  so  that  the  side  play  may  easily  be  kept  at  any  desired 
amount  without  removing  the  wheels  and  lx)xes  from  the 
locomotive.  All  the  lateral  motion  ix)xes  have  l)een  so  ar- 
ranged that  there  is  ample  clearance  between  driving  wheels, 
rods  and  crank  pins  and  other  parts.  It  should  be  evident, 
therefore,  from  what  has  l>een  said  and  from  the  quotation 
from  the  Commission's  order,  that  there  is  i.o  likelihood  of 
any  ruling  on  the  part  of  its  inspectors  which  would  prevent 
the  use  of  this  type  of  axle. 


Lateral  Motion         I"  ^^'^  address  at  the  opening  session 

rk  •  .  ^m  J      of  the  convention  of  the  Master  Me- 

Driving.  Boxes  and         ,       •     .     »  •   ^-  t»       -j     4.    i^     ^4. 

chanics     Association,    I'resident    1  ratt 

Side  Play  said:     "There  is  great  promise  in  the 

floating  axle  scheme,  or  some  development  of  it,  although  it 
may  require  a  change  in  the  restricted  side  play  now  per- 
mitted by  Federal  rule  and  agreement."  The  floating  axle 
referred  to  is  the  means  of  increasing  the  flexibility  of  driving 
wheelbase  which  is  now  employed  on  a  large  number  of  loco- 
motives, the  first  ones  equipped  being  the  2-10-2  tyj^e  engines 
for  the  New  York,  Ontario  &  \\'estern.  It  is  felt,  however, 
that  this  reference  in  the  president's  address  may  lead  to 
misapprehension  and  possibly  result  in  railway  men  raising 
a  question  as  to  the  possibility  of  the  lateral  motion  driving 
axle  running  contrary  to  the  Interstate  Commerce  Commis- 
^  ->on's  requirements.  In  order  to  correct  any  such  impression 
■'  there  is  given  below  paragraph  40  of  the  order  of  the  Com- 
mission, dated  October  11,  1915,  wh|ch  deals  with  lateral 
motion : 

1  lie  total  lateral  motion  or  iilay  hetwien  the  luilis  of  the  wheels  and  tlu- 
'xes   on   any   pair   of   wheels   shall    not    excee<l    tlie    following    limits: 

■r   engine   truck    wheels    (trucks  with   swing  centers) I       in. 

"'■  engine  truck  wheels   (trucks  with  rigid  centers)  ...;.iv»;.>-.. ...  .1  ^'1  in. 

"'■     trailing     truck     wheels 1       in. 

■r  driving   wheels    (more  than   one  pair) 0^4  i"- 

1  hese  limits  may  be  increased  on  locomotives  ojierating  on  track  where 
n  curvature  exceeds  20  deg.  when  it  can  be  shown  that  conditions  require 
i<litional    lateral    motion. 

I  he  lateral  motion  shall  in  all  cases  be  kept  within  such  limits  that  the 
'iving   wheels,    rods,    or   crank   pins   will    not    interfere    with    other    parts    of 

i^^    locomotive. 

From  the  foregoing  it  is  evident  that  the  order  clearly  de- 
•nes  that  the  lateral  motion  or  play  shall  be  measured  l>e- 
ween  the  hubs  of  the  wheels  and  the  boxes.  On  the  lateral 
notion   driving   axle   the   ])lay   between   the   l)oxes   and   the 


NEW  BOOKS 

MccJiatilral  Jlii.^^ivccis'  Handbook,  Lionel  S.  Marks,  professor  of  mechanical 
engineering.  Harvard  University  and  Massachusetts  Institute  of  Tech- 
nolopy,  editor-in-chief.  HoiMid  in  morocco.  1.836  pages.  AYi  in.  !)y 
7  in.  Illustrated.  Published  by  the  McGraw-Hill  Hook  Cotnpany,  Inc., 
239   West   39th   street.    N'ew   York.      Price,    $5.00   net. 

/  The  field  of  mechanical  engineering  has  l^ecome  so  ex- 
tended that  it  is  no  longer  jiossible  for  a  single  individual, 
or  a  small  group  of  individuals,  to  have  sufficiently  inti- 
mate acquaintance  with  all  its  branches  to  permit  a  satis- 
factory exercise  of  critical  judgment  in  the  statement  of  cur- 
rent practice  and  the  selection  of  engineering  data.  The  only 
existing  reference  work  for  mechanical  engineers,  compiled 
by  a  large  group  of  specialists,  is  the  three-volume  German 
book  "Hiitte,"  now  in  its  twenty-second  edition.  This  book, 
however,  includes  civil  and  electrical  engineering,  as  well 
as  mechanical  engineering.  It  has  l>een  continually  improved 
for  over  fifty  years,  and  is  now  the  accepted  authority  within 
its  range  of  topics.  This  work  has  fjeen  used  as  the  basis 
for  the  new  handbook.  In  only  a  few  of  the  more  theoretical 
sections,  however,  has  the  "Hiitte*'  been  followed  at  all 
closely.  The  greater  part  of  the  book,  however,  particularly 
those  portions  which  deal  with  engineering  practice,  is  wholly 
new. 

The  sul)ject  matter  groups  itself  into  two  main  divisions, 
the  first  860  pages  being  devoted  to  the  more  theoretical 
topics  and  the  last  900  j)ages  to  the  statement  and  discussion 
of  current  practice.  The  first  portion  is  divided  into  .seven 
sections  as  follows:  Mathematical  Tables  and  Weights  and 
Measures  ;OIathematics;  Mechanics  of  Solids  and  Liquids 
(including  Friction);  Heat;  Strength  of  Materials;  Mate- 
rials of  Engineering;  and  Machine  Elements.  The  portion 
treating  of  practice  is  divided  into  eight  sections  dealing  with 
Power  Generation;  Hoisting  and  Conveying;  Transjwrtation ; 
Building  Construction  and  Equipment;  Machine  Shop  Prac- 
tice; Pumjis  and  Compressors;  and  Engineering  Measure- 
ments, Mechanical  Refrigeration,  etc.  The  total  list  of  con- 
tributors numbers  50  specialists,  each  of  whom  is  qualified 
to  speak  authoritatively  on  the  subject  assigned  to  him.  In 
oiJer  to  further  increase  the  accuracy  of  data  and  to  insure 
that  the  subject  matter  is  not  solely  the  practice  of  an  indi- 
vidual, but  is  truly  representative,  a  number  of  the  contribu- 
tions which  deal  with  engineering  practice  were  suljmitted  by 
the  editor-in-chief  to  one  or  more  other  sj^ecialists  for  their 
critici.sm  before  finally  being  incorporated  in  the  hand- 
book. 

This  book  is  the  most  thorough  and  comprehensive  me- 
chanical engineers"  handbook  adapted  to  American  practice, 
if  not  in  the  English  language,  and  its  usefulness  is  consid- 
erabl}-  enhanced  by  certain  features  of  the  make-up.  Both  the 
front  and  back  covers  contain  rn  index  to  major  topics 
and  a  list  of  the  more  imj>ortant  tables  is  given  on  each  fly- 
leaf. The  book  is  provided  with  thumb  tabs  so  that  the 
reader,  after  looking  at  the  index  on  the  covers  and  finding 
there  the  section  number,  may  turn  immediately,  by  use  of 
the  thumb  tabs,  to  the  section  in  which  he  is  interested.  The 
important  reference  tables  have  the  page  reference  so  that 
they  can  be  turned  to  immediately.  The  index  is  unusually 
complete  and  well  arranged. 
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Communications 

HORIZONTAL    SHEATHING     FOR     BOX    CARS 

Chicago,  111. 

To  THE  Editor: 

I  have  noteci  the  .'^usjgestion  for  a  new  type  of  joint  for 
horizontally  sheathed  Ixjx  cars  which  appears  in  the  RailiL'ay 
Mcihiinicdl  Engineer  for  June,  page  276.  For  the  one  pur- 
j)Ose  which  was  sugjijested,  the  chanj^e  would  probably  be 
effective.  Reference  to  the  accompanying  sketches,  however, 
throws  another  light  on  the  matter.  In  the  sketches  .1  rep- 
resents the  joint  when  the  boards  were  new  and  B  when  the\' 
have  shrunk  to  .some  e.xtent.     It  will  be  noticed  that  B  opens 


"««'^^»*/S^ 


vN 


^;^ 


raggedy  storm  curtain.  And  would  you  believe  it,  cold  water  | 
squirt  nowada}s.  How's  a  man  gonna  wash  up  in  icewatc"? 
Why  can't  the  fireboy  have  a  foot-rest  and  a  back  cushion 
too?"  He  also  suggest  a  washbowl  and  mirror.  I  hastily 
apologize  for  unsanitary-  predicament,  |:»romise  to  confer  wi  h 
Chief  Detector  in  Washington  and  escai)e  on  rear  self-ser.e 
aslipan  bracket.  On  account  of  recent  arl)itration  hearing.  I 
rej)ort — "Dent  in  smoke  stack,  right  back  comer;  cab  window 
too  dirty  for  safety  and  squirt  j)ipe  liad  design  and  require 
new  hose."  It  are  also  remarked  "that  boiler  dirty  and  retjuire 
paint,  hinge  loose  on  tool-bo.\,  one  sand  pipe  behind  re.ir 
driver  instead  of  in  front,  oil  can  leaky,  headlight  require 
more  Standard  oil,  and  air  pressure  too  much  in  Ijell  as  it 
completely  revolve." 

I  stop  then  as  I  have  soft  heart  for  railroad  sometime  and 
can  get  remains  next  time.     Yours  truly, 

TOBESURA  WeNO. 


Horizontal    Sheathing   for    Box   Cars 

a  passage  from  the  interior  to  the  exterior  of  the  car  which 
is  practically  unobstructed.  This  would  render  this  joint 
useless  for  grain  cars.  The  other  sketcli  which  I  have  marked 
C  shows  the  standard  M.  C.  B.  section  for  llj-in.  sheathing 
for  this  type  of  car.  In  this  the  only  <  hange  I  would  suggest 
is  as  .shown  in  the  .sketch,  namely,  the  beveling  of  the  upper 
outer  edge  of  the  board.  This  will,  I  l)elieve,  take  care  of 
any  possible  condition  of  this  kind.        W.  E.  Fowler, 

President,  Fowler  Car  Co. 


MORE  FROM  TOBESURA  WENO 

{W'ilh  apolo}iics  to  U'atlnce  /rMx  ) 

Chicago,    III. 

Dear  editor: 

As  I  report  in  previous  letter  aforesaid  as  honorable  col- 
league Brandeis,  associate  supreme  court  justice-elect  would 
emit,  I  am  become  U.  S.  Federal  I.  C.  C.  detector.  Of  late, 
when  I  was  watchful  waiting  on  obscure  rr.  locomotive.  I 
were  Ixjset  by  large  member  brotherhood  as  follows: 

"Say,  guinea"  (exact  epitaph  u.sed — dictionary  explain 
kind  of  fowl)  "guess  you  know  where  the  kale  comes  from, 
what?"  I  rei)ly  I  not  familiar  with  sandhouse  joke  and  are 
representing  V.  S.  government.  "Oh  yes.  he  retort,  legally, 
technically  like  Cliffie  Thome  represent  Hon.  Commission 
of  Iowa — but  I  mean  you  are  l^ecome  wise  to  who  keeps  you 
in  job."  I  have  no  response  and  he  reply — "It's  us — we're 
the  l>ovs  what  pnxluces  fat  bonanzas  for  such  as  vou.  So  vou 
want  to  come  across  with  the  goods  and  put  bed  springs  and 
cushions  on  these  ornery  hogs."  He  continue  a  little  sub- 
merged as  foreman  approach — "You  see  those  windows — as 
dirty  as  them  in  my  old  woman's  kitchen  and  glimpse  the 
clinkers  on  the  running  board;  behold  the  dent  in  the  stack; 
feel  the  greasy  handrail,  look  at  the  coal  in  the  gangway,  the 


COLLEGE   MEN   IN    THE  MECHANICAL  DEPARTMENT 

Philadelphia,   Pa. 

To  THE  Editor: 

Your  editorial  on  "College  Men  in  the  Mechanical  De- 
})artment,"  in  the  Daily  Railway  Age  Gazette  of  June  21 
was  received  with  many  feelings  of  an  old  friend. 

It  is  my  belief  that  the  railway  mechanical  departments 
can  get  all  the  college  men  they  want,  and  even  all  that  thev 
need.  If  a  college  graduate  looks  for  a  place  with  the  rail- 
road he  is  likely  told  that  the  chief  is  out  on  the  road  and 
it  would  be  best  for  him  to  write;  if  he  writes  he  is  fortunate 
to  receive  a  reply  which  states  that  there  is  no  opening;  and 
if  he  has  the  good  fortune  to  see  the  man  himself  the  answer 
is  almost  certain  to  be  "Sorry,  but  we  have  nothing  for  you. 
I  would  advise  you  to  try  something  else." 

Some  time  ago  I  was  working  alongside  the  locomotive 
designer  of  a  large  ea.stern  road.  He  had  served  his  time  as 
a  machinist  and  was  also  a  university  man.  The  salary  he 
received  was  about  what  a  good  man  could  earn  at  the  ma- 
chinist trade.  I  wished  to  call  his  attention  to  something 
bearing  on  a  j)rol)lem  that  he  was  then  working  on.  "John." 
I  said,  "have  you  read  this  week's  Railway  Age  Gazette.^ 
There  is  an  article  that  might  interest  you."  "What  is  it  on? 
Why  college  men  leave  the  railroad?"  was  his  answer. 
1  hus  had  the  iron  burned  his  .soul. 

Again,  there  is  my  own  case.  I  went  to  work  in  the  rail- 
way repair  shop  as  a  boy  and  after  a  y'ear  went  to  college. 
I  completed  the  course  successfully,  during  the  summer  vaca- 
tions working  in  a  nearby  roundhouse.  After  graduation  I 
held  a  couple  of  odd  jobs  for  a  while,  and  then  went  to  work 
as  special  apprentice  for  a  large  railroad.  The  agreed 
length  of  apprenticeship  went  by,  but  it  seemed  to  make  no 
difference  in  my  status.  Finally  I  got  restless  and  started  to 
make  inquiries  as  to  my  future.  The  replies  did  not  measure 
up  as  satisfactory,  so  one  day  I  got  tired  of  waiting,  took  the 
day  off  and  secured  a  position  with  a  manufacturing  concern. 
The  next  day  I  told  the  man  I  was  working  for  that  I  would 
.soon  be  leaving.  "I  shall  be  sorry  to  lose  your  services 
Wait  and  I  will  see  what  I  can  do  for  you."  So  in  the  good 
ness  of  his  heart  he  went  and  saw  the  superintendent  of 
motive  power,  who  told  him  that  he  could  raise  my  wage- 
to  a  point  that  would  almost  e(iual  what  I  would  have  beei 
receiving  some  years  before  had  I  finished  .serving  my  timi 
as  machini.st.  I  was  tired  of  bufting  my  head  against  ;' 
stone  wall  and  faded  from  the  railroad  service. 

I  cannot  see  where  there  lies  any  value  in  the  suggestioi 
that  the  railroads  pick  out  men  and  .send  them  to  college 
Unless  the  railroads  experience  a  great  change  of  heart  thes*. 
would  only  do  as  so  many  of  us  before  them  have  done 
work   a    while,   notice   that   the   opportunities   outside   were 
greater,  get  tired  of  charging  their  efforts  to  experience,  and 
go  out  into  the  world  to  make  a  real  living. 

George  S.  Clouser. 


Stee 


Discussion  of  Its  Production  and  Use ;   First  Prize 
Article  in   the   Competition  Which  Qosed  May  1 


Heat    Treating   Plant,    Standard    Steel    Works    Company,    Biirnham,    Pa. 

Heat  treatment  is  much  like  strong  medicine.  Applied 
l>y  a  skilled  doctor  under  proper  conditions,  it  gives  excel- 
lent results,  hut  in  unskilled  hands  the  consequences  are 
disastrous.  In  fact,  after  reviewing  some  of  the  early  unhappy 
examples  of  heat  treatment  one  might  well  borrow  Madame 
Roland's  phrase  regarding  liberty  and  exclaim,  "How  many 
crimes  have  l^een  committed  in  thy  name  I""  Though  mistakes 
have  been  made  in  the  past  it  is  undoubtedly  true  that  the 
net  l)alance  is  on  the  credit  side,  and  that  the  field  for  the 
use  of  properly  heat  treated  material  is  bound  to  extend. 

Our  aim  here  is  to  discuss  the  proi)er  production  and  the 
i)roper  use  of  heat  treated  material  for  railway  service.  The 
most  important  phases  of  the  subject  are  brought  out  in 
the  following  four  cjuestions  and  answers  and  the  facts  on 
which  the  answers  are  based  are  examined  later  in  detail. 

Q-  1 . — \Miat  advantages  has  heat  treated  material  over  un- 
treated material,  and  when  should  treated  material  be  chosen  ? 

-'• — Heat  treatment  gives  to  steel  a  high  elastic  limit  and 
'ligh  tensile  .strength  combined  with  good  ductility.  As  a 
consequence  greater  strength  with  the  same  weight  and  di- 
mensions, or  less  weight  with  the  same  strength  can  Ije  ob- 
tained. The  treated  material  should  be  chosen  when  these 
•dvantages  outweigh  the  higher  cost. 

Q.  2. — How  are  the  above  qualities  obtained  ?■' 

'^- — By  heating  the  material  to  the  proper  temj)erature, 
jUenching  it  in  oil  or  water  to  confer  great  strength  and  hard- 
Jiess,  and  reheating  to  a  lower  temperature  to  remove  some  of 
ilie  hardness  and  re.stof*  ductility. 

Q-  •^- — What  is  necessary  for  the  production  of  satisfactory 
•^■at  treated  material. 

-I. — Sound  and  carefully  selected  steel,  knowledge  of  the 
roper  temperatures  to  use,  furnaces  and  apparatus  for  ac- 
urately  oljtaining  and  measuring  these  temperatures  and  a 
'Toper  installation  for  quenching. 

(?•  •+• — What  jjrecautions  are  necessary  in  repair  work  on 
!<^at  treated  material? 
-1. — .Any  bending  or  straightening  must  not  be  done  cold 


but  at  a  temperature  of  between  900  deg.  and  l,tX»0  deg  F. 
No  higher  temperature  must  be  used,  or  the  special  prop- 
erties given  by  the  treatment  will  disappear.  Retreatment 
should  never  be  attempted  exce[)t  where  heat  treatment  is 
usuallv  done  and  where  apparatus  and  e\{>erience  are  avail- 
able. 

So  far  we  have  spoken  of  heat  treated  steel  without  sj>ecify- 
ing  forged  or  cast  steel.  While  some  heat  treated  castings 
are  used,  heat  treated  forgings  are  more  important  in  railway 
work  and  in  what  follows  attention  will  be  directed  to  them; 
the  greater  part  of  what  is  said  alx)ut  heat  treatment,  however, 
will  apph  to  castings  as  well  as  to  forgings. 

The  ({uality  of  any  forging  and  its  suitability  for  service 
depends  on  two  things,  first  on  the  chemical  comj>osition  of 
the  steel,  and  second  on  the  physical  structure  of  the  steel  as 
determined  by  the  working  and  heating  it  has  undergone. 
The  chemical  composition  is  fixed  at  the  time  the  ingot  is 
poured,  but  the  physical  structure  as  disclosed  by  the  micro- 
scope is  varied  by  every  operation  of  heating  or  working. 
In  the  ingot  the  structure  is  large  grained  and  open,  corre- 
sponding to  a  moderate  hardness  and  low  ductilit}-.  As  the 
ingot  is  reduced  to  a  billet  by  rolling,  the  grain  l)ecomes  finer 
and  the  structure  more  compact,  the  exact  condition  dei>end- 
ing  on  the  amount  of  work  done  on  the  steel  and  the  tem{)era- 
ture  at  v.hich  it  is  done.  The  same  process  of  improvement 
b}-  refining  the  grain  also  takes  places  when  the  billet  is  made 
into  a  forging.  Both  the  strength  and  the  ductilitv  of  the 
metal  are  increased  and  it  is  in  much  t>etter  condition  to  re- 
sist stresses  and  shocks.  It  is  difficult,  however,  to  control  the 
temperature  at  which  the  forgings  are  finished,  and  im{)ossible 
to  have  the  temperature  at  which  they  lea\e  the  hammer  uni- 
form throughout.  .As  a  consequence  the  structure  of  the  steel 
will  not  be  uniform  and  the  unequal  cooling  ma\-  set  up  se- 
vere shrinkage  strains.  To  eliminate  these  strains  and  to 
.'iecure  a  uniformly  satisfactory  structure  it  is  desirable,  in 
the  case  of  forgings  for  railwa\-  ser\-ice  which  are  not  to  l>e 
lieat  treated,  to  heat  them  to  a  temperature  which  will  refine 
the  grain  and  then  allow  them  to  cool  uniformh-, — in  other 
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COMMUNICATIONS 

Moki/oM  \i,   sm.\rniN(;    iok    hox    cars 

(  iii»-t<i",  ill. 
I  .  I   I  111    I'.iii  I'lK  : 

1  li;ivi'  nutifl  till  -ULmr-tion  lor  ;i  luw  l\|>r  of  joint  Inr 
hori/Diitall}  -lualli«<l  Ih)\  <  ar>  uliitli  .iiiiirar"  in  the  l\>iilU'iy 
Ml  ilhDiii  >tl  r.iliiiili)  r  lor  luiu-.  pa^'  -"'».  I'or  lln'  <iiu'  jiur 
|><r.t.-  wiiiili  ua^  ~ui,'m^h<l.  l!u-  ( luiimL  \\<)ul<l  |inilialil\  Ik- 
il'h'*  ti\i'.  kifirmif  til  tile  ai(  ninpaiiv  iiiy  -kitilu--.  Iiowtvir. 
tliroW"  anoilur  li^hi  on  ilir  inattvr.  Iii  ilu  ^krt(  In-  .1  rr|i 
fi-.-mt-  till-  joiin  wluii  lite  lioanl-  wiif  luw  and  />'  wluii  tlit\ 
lia\t'  -hrunk  t«)  -(uni-  rxti'nt.      Il  will  hi'  iniiidMJ  iliat  />'  np<ii- 


r-^x"--v.-^ 


>>-  >^  V  >•  ,^^rf 
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Horizontal    Sheathing    for    Box    Cars 


a  }>as>;iiir  Iroin  tin-  inti-rior  to  tin-  i-xti-iior  <»t'  tin-  «ar  \\lii<li 
i>  praditally  un<»lt»triutifi.  Ihi-  unuM  n-ndcr  tlii-  inint 
usfl*'—  for  urain  lar-.  1  lu-  ntlur  -ktli  h  uliii  li  1  lia\r  inarktd 
(  -luiu-  tin-  -taiidanl  M.  (".  M.  -citioii  Inr  1  '  .-in.  -lu-alliiiiL.' 
lor  tlii>  t\pf  o(  lar.  In  thi-  tlir  only  liaivm-  1  would  suiinot 
i-  a-  -lioun  in  tlu-  -krlrli,  nainrly.  ilu-  hcvi-lini;  of  the  upprr 
oult-r  idi,'r  of'  tlu-  lioanl.  Tlii-  will,  I  tiflii-Vf.  takr  iar»'  of 
am   po--il)lf  loiiditioii  ot"  tlii-  kind.  \\  .    1*.   I'oui.ik. 

Pri'-idiiit.    I'ow  Kr  (  ar  ( "o. 

MOKi:   I  KOM    rOHI-Sl  K A   WINO 

.■,.'.  ill  illi  i;/>.'/.'.v/.'.v  /■'   M  ,;//.;<<■   Ir:,iin  ■'.''■■       ':•■■' 

.  ^  /.  j      ■  «'ui«  \ii<>,   IH. 

iKar  irlitor: 

A-  I  n-ixirt  in  prcvioii-  Kttcr  al'ort-aid  a->  lionoraiiK'  «  ol- 
Icamu-  i'lrandii^.  a->o<  iatc  -uprcnn-  roiirt  iu>ti«  f-rK-i  t  umdil 
<init.  I  am  l.cionif  l'.  .'^.  I'ldrral  1.  ( '.  (".  drti«tor.  Of  late. 
uImii  I  wa-  wat<lifiil  waiting'  on  ol>-iiiri'  rr.  lot oinotivc  I 
utrr  l»t->t't  liy  larm-  imiulur  lirotlurhood  a-  follow-: 

■"Say.  ',,'iiiiua"'  ('/xad  i|iilapli  u-i'«i  didioiiarx  explain 
kind  of  foul)  •"iriu—  you  know  ulurr  tin  kali'  ronir-  from. 
what.'"'  I  ri-ply  I  not  familiar  with  -omIIiou-i  iokr  ami  an 
nprr-iiitinu'  I  .  S.  jovfrnnu  nt.  ■'(  )h  u-.  lu'  ntort.  liu'allv. 
tiihiiicallv  like  (liffif  I  horiu'  reprr-iiil  Hon.  (■ommi>-ion 
of  Iowa  liut  I  mean  you  are  iK-eome  wi-e  to  who  keei>-  \ou 
in  jolt."  I  have  no  re-|ion>e  .md  he  repl\  ""It"-  u-  we're 
the  lioy-  what  produie>  fat  Itoiiali/a-  for  >U(  h  a>  \i)U.  So  \()U 
want  to  I  ome  at  ro->  with  the  ^immI-  and  jiut  l»ed  >prini;-  and 
eu-hion-  on  the-e  orniT\  ho^.-."  He  (ontiiuu  a  little  suh- 
merued  a-  foreman  ap|iriKu  h--"\  ou  -i  t  tho-e  window-  as 
dirty  .i-  them  in  my  oM  woman"-  kiti  lun  and  !ilim|tsr  the 
1  linker-  on  the  runnini,'  hoard:  hehold  the  dent  in  the  -taik; 
feel  the  >jrea-\   handrail,  look  at  the  eoal  in  the  u'an^wax.  the 


raniifdy  .-lorni  eurtain.     .Vnd  would  \t)U  lielieve  it.  lold  wa    r| 
-<|uiri  nowaday-.      How-  a  man  uonna  wa-h  up  in  i(  ewat(    - 
Why   (.ml    the    t'lrehoy   have  a    t"ool-re-i    .md    a    haek    eu-li 
loo?""    He   .il-o   -uum-t    a    wa.-lihowl    and    mirror.       I    ha-i 
ap<>loiii/e  for  un-aiiitary  predieament.  promi-e  to  lonfer  u.  !, 
Chief  Detiitor  in  Wa-liiniZton  ami  e-eape  on   rear  -elf— ei   , 
ashpan  hrai  ket.     ( )n  at((iunt  of  recent  arhitration  he.iriiijL:.  1 
report      ■"Dent  in  -moke  -taek.  ri^dit  hat  k  loriur:  e.di  uind<   \ 
too  dirty   for  -.ifety   and   -<|uirt   pipe  l.,id   desitrn   and   re'|u 
new  ho-e.  '    It  are  al-o  reinarki-d  "that  l.oiler  dirt\  and  i"e(|U 
paint,    himje   loo-e   on    tool-liox.   one   -.md    pipv   hihind    n 
driver   instead    of    in    front,   oil    ean    le.iky.    headlight    imju 
more  .Standard   oil.   ami   air   pre--ure   too  iiuuli    in   I  ell   a- 
rom|tletely   rexolve. 

I  -top  then  a-  I  have  -oft  heart   for  r.iilroail  -oinetink*  ai  ! 
I  an  u'l't  remain-  next  time.      \'our-  truly. 

'r<>i;i.>i  KA   \\i:.\o. 

lAn.i.iA.i:  \ii:n  in    imi    mi-cm. \mc:.m,  dhp.akimkn 

I'll  !l   \l>hl  I'll  I  \,     l'\ 

In  I  III    l-jii  Ink  :  -    ;  ••', 

N'our   »-ditorial   on     ■('olleiie    Men    in   the    Meihaniial   T)' 
p.irtnu-nt."    in    tlu-   Piily   Rdilz^'iy   Ai^r   (fiztttc  of   Jum- 
ua-  reeeived  with  many  feilim;>  of  an  old   irii-nd. 

it    i-   m\    Itelief   that    the    railwa\    medianital    de|iartnieii' 
t.m  net  all  tlu-  eolleu'e  men  they  want,  and  even  all  that  tin 
need.      If  .1  (dlleu'e  Liraduate  look-  for  a  phuc  with  the  rai 
ro.id   lu-  i-   liki-h    told  that  tlu-  ihief  i>  out  on   the  road  ai.  ! 
i;  wouM  1  e  lie-t  for  him  to  write;  if  lu-  write-  he  i-  fortun.i 
to  receive  a  reply  whieh  -tate-  that  there  i-  no  openinii;  ai   ! 
if  he  ha-  the  ijood  fortune  to  -ee  the  man  him-elf  the  aii-w. 
i-  .ilmo-t  tertain  to  Ik-  "Sorrv .  hut  we  have  nuthini;  lor  voi. 
I  would  atlvi-e  vou  to  try  somethimi  else."-  '        ■  ".      '    '  '• 

Smne   time    ayo    I    wa-    working   alonuside    the    loiomoti\ 
dt.-itiner  of  a   lari^e  eastern  road.      He  had  -er\i'd  hi-  tinie 
a   maihini-t  aiul   wa-  al-o  a  un!ver>ity  man.       I  he  -alar\    1. 
received  wa-  ahout  what  a  u'ood  man  eouM  e.irn  at  the  m.i 
(hini-t    traile.       I    wi-hed    to  tall    hi-    attention    to   -omethillL' 
hi-arini:  on  a  prohlem  that  lu-  wa-  then  working  on.     "John.  ' 
I    -aid.    "have   you    read   thi-    wi-ek-   RiiHiliiv  .  I  s,v   (i'lZith  ' 
I  hen-  i-  an  artit  le  that  mii,d)l  intere-t  you."'  "What   i-  it  on 
Why    eolleixe    men     leave    the     railroa<l'"     wa-    hi-     aii-wcr.:;, 
I  hu-  had  the  iron   hurne<l  hi-  -oul. 

.Kuain.  there  i-  my  own  ea-i-.      I   went  to  work  in  the  rail 
w.iy   repair  -hop  a-  a   hoy  and  after  a   \ear  went  to  iollei;e.; 
I  lompleted  tlu-  «our.-e  -ueiessfull\ .  ilurin-i  the  -ummer  vacii- 
tion-   W(  rkiim   in   a   nearhv    roundhou-e.      .\fter  graduation    I 
lu  Id  a  louple  of  odd  johs  for  a  while,  and  then  went  to  wor! 
a-    -peiial    apprentice    for    a    larije    railroad.        The    a<ireeti 
li-nuth  of  apprentite-hi|)  went   hy.  hut   it  seemed  to  make  ncT 
different  e  in  m\   -tatu>.     Finally   I  Ljot  restless  ami  -tarted  ^»'- 
makt    iiu|uirie>  a>  to  my  future.      The  re|»lies  did  not  niea-lir 
up  a-  -ati^fat  tory.  -o  om-  ilay  I  uot  tired  of  waitinij.  took  tli 
day  olt  and  setured  a  po-ition  \'<ith  a  maiuifat  turini;  loiui-ri 
1  he  iu-\t  day    I  told  tlu-  man   I  w.i-  workini:  for  that    I   wouh 
-i;on    lu-    leavini;.      "I    -hall    In-    -orr\    to    Iti-i-   \our   .-erviee>.  ' 
Wait  and   I  will  -ee  what   I  tan  tlo  for  \ou.  "     So  in  the  utMxl 
m--    ot    hi>    heart    he    wt-nt    aiul    -aw     the    -u|M-rintendent    " 
motivt-   power,   who  toM    him   that   lu-  toultl    raise  niv   waizt 
to  a   point  that   would  almo-1  ei|Ual  what    I   would  have  U-ei.' 
rttt-ivin^  -ome  yiar-  In  fon-  linl    I    rini-hed  servini;  mv  tin' 
a-    mathini-t.       I    wa-    tirt-d    of    hutiiiiij    my    head    au'ain-t    . 
-ttiiu-  w.ill  and   fadt-d   from  the  railroad  si-rvitc. 

I  taiinot  -ee  wluTt-  there  lit--  an\  v.ilui-  in  the  -u^ijeslio 
that  the  r.iilroatl-  pit  k  out  men  aiul  -end  them  to  iollei,'< 
Inle--  the  railroad-  experieiue  a  u'reat  ihaiTje  of  heart  the- 
would  only  do  .t-  so  man\  of  u-  hefore  them  have  doiu 
work  a  while,  notiii'  that  the  opportunities  outside  were- 
greater,  yet  tired  of  (hari,'in<:  their  efforts  to  ex|HTienoe.  an^ 
u'o  out  into  the  world  to  make  a  real  livini^. 

Gluk<.k  .S.   C'l.uLSKK.j  ■; 


What  Is  Heat  Treated  Steel? 


Discussion  of  Its  Production  and  Use;    First  Prize 
Article  in   the  Competition  Which  Closed  May  1 


BY    LAWFORD    H.    FRY 


llial    liratiiuiit    i-    nun  li    likt    >tr(iiiu'   nuditiiu.      Ai>j.Iiui 
.,    -killnl   dm  lor  uikIit   |iro|KT  i  ((tiditiuii-.    it    irivt^  cxitl- 
■  ii;    ic-uIn.    I'Ut    ill    uii>killt(l    liaiitl-    llu-    i()n>t<|iK-n<  t>    arc 
~.i-triiu-.      Ill  ta(  1,  after  rt\i(\\iim  xiiiU' (if  the  carlv  uidiajtjiv 
.aiiipli-  iif   lual   Inatnunt   (iiic   inii,'lit    well    Imrrnu    Madaim*. 
Iv'iland-  ["lirax-  rcLrardiim  lilH-rtx    and  ixilaini.    "How    niaiiv 
•"iino  havr  lirtn  <  omniitti'd  in  ili\   iiann!"      1  liouirli  mi-taki-s 
iVf  l.rni   niadi-  in  tlu-  |»a->t   it   i-  undiiul)ltdl\    triu    that  the 
■    i'. (lain  I    i~  nil   tlif  .  rrdit   -idf.  and   that   llir   luid    fur  tIi^- 
->   <i|   |in)|Krly  luat  lr«al»d  mat*  rial   i-  Ixiund  tn  rMiiul. 
<  >ur  ann  lure  i^  to  (Umu^^  tin-  |ir(»(Kr  [tnidiu  tinn  aiul  tlio 
'""ptr  u-c   of  luat  tnatid  niatirial  for  rail\\a\    -ir\  it  i .       I  }i<- 
""t    imjMirtaiit    piia^c^    of   tin-    -uliirtt    arc    l.niuirlit    .iut    in 
!'    liillowiii;,'    f(,iir  <|iu-ti<in:-   and    aii-wcr-   and    the    faVts!,;*:»n . 
ii'<li  tlu    an~\\ii>  arr  l.a^fd  arc  r\annnrd   later  in  detail. 
', '.   1.      What  advantaue-  ha-  heat  treated  material  ovi  r  un- 
ited iiaterial.  and  when  should  treatt-d  material  l.e  eho>en  r 
••      lital   treatmeiil   L:i\i-  to  -teel   a  hiiih  ela-tie   limit  .md 

:.'li    leii-iU    -treitiiih    eoniKiiied    with    'j, 1    diietilitx.      A-    a 

'j-t<|ueni«-  unaler   -treimth    with    the   -ante   ueiirht    and  di- 
•  n-ioii-.  or  K--   weiulit    witli   the  -ante  -iniiLith  tan   lit-  4»ii- 
'i"l-       I  iu-   treated    material    -hould    Ik'   »  ho«.en    when   tlu^M" 
'.vantaiit-  oiilwi  ii;h   the  liiLiher  i  o>i. 
'.^  2.      How  are  the  alKixe  <|ualitie-  olitained; 
f.'     liv    heatinu'    the    mati-rial    to   tin-    |.ro|nr    teniherature. 
'II'  hiiiL;  il  in  oil  or  wat<r  to  (onfi-r  un-al  -treiurth  and  hard- 
--.  and  rihealiim  to  .i  lower  tem|Kratiire  to  remo\e  -oim-  of 
'    hanihe-s  and    re-tore  du(tilil\. 

', '■   v   -What  i-  n<-(e--ary  tor  the  produttion  of  -ali-faet<ir\" 
it   treated   inatt'rial. 

I-   ^^ound   and   larefully   -elected   -tiel.   kiiowKil-ir  if  i\w 
''per  I'-inperalure-  to  u<e.    fiirnaee-  and    apparatu-    for  ;tc- ; 
raifh    olitainMiL'  and   nie.i-uriin;  the-c  temperature-  an<14t 
"fHT  u.-lallatioii    for  <|Uenehimi.  .  ,.- 

{'.  4.     What  pretautiiMi-  are  n^v«4«!ui-v' in  ref>aif  \Ujrk./m' 


*n  trvaui!  material  r 
1— Anv;.i<vndini:  or  -traiuhteniii'.^  niu-l   not   i^e  done  lold. 


r»ui  at  a  ti-mperature  of  I. el wWn  ''<•''  five.. and  l.iii'i  di-t!  F. 
Xo  iiiirher  tt-mpirature  nnt-t  i>e  UM'd.  or  tht-  -]•*•«  ial  rmij'- 
t-rt)t>  .t:i\vn  li\  tlu  treatnuntwiil  cii>a]'pt'ar.  kftrcainH-i.T 
>h<»uld  luver  Ik'  uHempied  tux?j»t  AvhtTi-  luut  iriarnu-m  i- 
usiUiHy  <;*""  "xl  where  ap[Mr;i(u>  umi  tA|Krk'iux-  art-  avail- 
liable.;/'/ ../;■-;.;.:■.. ..  '';•'.'-•'.■-.-•■■..    -■,       ' 

•  ,  S«»  farWf  liavf  ^jHikeii  of  luat  tr«;tU'd  *Uvl' nTtht'njT  >}HvifA - 
ini!  f4»r'_'id  or  »  a-t  -leel.  Whik  -ouu-  lltiir  ireated  ta^tiui:- 
arv  iUH(i.  lu-at  ireaiiii  forirtiiti- arv  mon-  imiwTtiHit  w  railnai 
w<irk  aiui  in  what  follow-  attention  will  \k-  dirc<U*«i  t«»  them. 
tlu  ixreater  part  <tf  what  i-  -aid  al«»ul  luat  treatim-nt.  lunvevtr. 
\\iliap[il\  to  ea-tinir-  a-  widla- i«i  foryini:'-. 

Tlu-  i|ualit\   of  an\    f<»rt;iiii:  alul  it>  >uitaiiility   for  -er\  1. 1 
•  Upeiul-  on  two  thiim-.  t'ir-t  oti  tlu   ilu-mi»al  »onrjKi^iiiou  oi 
The  -te<l    .uid  -etoml  on  the  pliy-iial  -tru«lurf  of  tlu-  -teel  .:- 
determiiied    Ia    the   workinv^   aiui   lu-ariiu:    it  lui>    ujul»Ti:oiu . 
I  lu   <l|emi«al  (omp«»>ition  i-  ti\n.-d  at  tlu-  time  thr  iuixoi  i- 
{KjuretK  i'Ut  the  phy-i(al  -iriuture  as  <li*cl«i''».Hl  l.v  the  mi«nj 
-lope  i>   \aried  h\    evi-ry  cperaiion  of  luatiiii:  or   workitn:- 
In  the  iiiL'ot  tlu    -trueturt-  i-  lafire  uTailud  and   »>peii.  lorn 
^[•••lulinc  to  a  lUtHleratt-  hardne->  and  low  diutilily.      A-  tlu 
ini!<a  i>  redutnl  to  a  l»illei  \^\  rolliiiii^  the  iiraiii  Uvc»iiK>  ljii«r 
;ind  tlu    -triieture  mort-  « ompa«  t.  the  t,\iul  touditinn  do|H-nd- 
in.ir "U  the  amount  of  work  done  on  tin-  -teel  .iiul  the  tmijKTa 
turt-  at:  v.iiieh  it  i-  done.      I  lu   >airu'  |>ro«.e*-  of  improei-nuiit 
l»y  rcrmiiii:  tlu  ^rain  al-o  take-  plaei-'  wlk-ii-ihc  Lillet  i-  made 
into  a    fcrLiiim.      lioth   llu-  -tr<j>srth   aiul  the  diuiljitv  of  tlu 
metal  are  inerea-ed  and  il   i-  in  mu«  h  i>fller  .  «tn<lition  to  re 
-i-t  -ire-sM"  ami  -lunk-.     Il  i-  dilYuull.  houwer.  lotontml  ilu 
tvtiiperature  at  whuh  the  fi>rt;insr<  arc  nni>lud.  and  im(»o>-il.l( 
t»>  haye  du-  temperature  at  wluth  tlu'\   Icavt-  tlu:  haninur  uiii 
■  icirm  throuuhoui.     A-  a  eon-e<|Utrux-  the  -tru<  turv of  tlu-  Meel 

•  Avill  not  l.e  uniform  aiul  the  uiinjual  KHilint:  mav   m-i  up  -e- 
Xx-re  .>lirinkaiie  -train-.      I  o  eliminate   iIu-m-  -iraiu-  an«l   t<; 

/Mvart"  a  unifo^rmlv  -ati>fatt«»ry  Mfutturi-  it  i^;  <k>iral»K-.  in 
■liu- vum-  of  for-jiiii:-  for  railway  -t-rvi.  t  whi.  h  art'  nor  to  U 
lu-at  treated,  to  heat  them  to  a  tcm|nTaiure  win- h  will  retiiu 
•!u'  irrain  aiul  tlu-n  alhtw   tlu-m  to  '  <iol  -..v.-i. -r-i\  .-^-in  oilu  r 
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words  to  anneal  them.*  The  consequences  of  the  annealing 
are  a  slight  loss  in  tensile  strength  and  a  considerable  gain  in 
ductility. 

In  the  heat  treated  forging  a  further  step  is  taken.  The 
quenching  refines  tlie  grain  .still  further  and  establishes  a  new 
condition  in  the  structure,  conferring  on  the  .steel  superior 
qualities  which  cannot  be  secured  otherwise.  Observed  from 
the  outside  the  steel  is  seen  to  be  heated  to  a  certain  tempera- 
ture and  then  quenched  in  oil  or  water.  This  makes  it  hard 
and  brittle;  too  hard  to  machine  and  Ux)  l)rittle  to  stand 
shocks.  It  is  therefore  tempered  by  being  reheated  to  a  lower 
temperature  and  allowed  to  cool  slowly.  This  reheating  re- 
moves S(me  of  the  hardness  and  gives  ductility.  The  extent 
to  which  the  drawing  of  the  temper  is  carried  will  depend  on 
the  service  for  which  the  forging  is  intended  and  the  (jualities 
desired.  Viewed  internally,  by  means  of  the  microscope,  it 
will  be  seen  that  the  quench  greatl}-  refines  the  structure  and 
introduces  another  modification  which  tends  to  disappear  on 
the  draw.  The  exact  reasons  for  these  changes  may  be  left 
to  the  metallurgists.  The  facts  of  practical  importance  are 
that  as  steel  is  heated  it  passes  through  a  certain  critical 
range  of  temperature  in  which  its  structure  changes  to  a  form 
which,  if  preserved  when  cold,  will  produce  a  very  hard  ma- 
terial. Slow  cooling  allows  this  structure  to  disappear,  but 
by  rapid  cooling,  such  as  quenching,  some  of  this  hardening 
structure  can  be  retained.  The  more  rapid  the  quenching, 
the  more  nearly  is  the  hardening  structure  retained  and  the 
harder  will  be  the  steel.  As  the  steel  is  reheated  after 
quenching  the  hardening  .structure  gradually  disappears  and 
by  stopping  the  reheating  at  the  proper  point  any  desired 
degree  (jf  hardne-^s  l)el()w  that  given  by  the  quench  can  be 
obtained.  If  the  reheating  is  carried  to  the  critical  tempera- 
ture all  of  the  hardening  structure  will  have  disappeared,  to 
reappear  after  the  critical  temperature  has  been  |)a.s.sed.  The 
steel  will  now  be  in  the  same  condition  as  before  quenching 
and  will  l>e  .soft  if  cooled  slowly  (annealed)  or  hard  if  again 
quenched. 

One  of  the  problems  of  heat  treatment  is  to  determine  the 
location  of  this  critical  temperature,  and  to  decide  on  the 
margin  above  it  to  which  the  steel  should  be  heated  before 
quenching.  A  certain  margin  is  necessary  to  secure  satis- 
factory- results  in  practice,  but  if  this  margin  is  e.xceeded  the 
grain  will  be  coarsened.  It  is  imjiossible  to  give  general  rules 
for  quenching  temperatures  because  so  mucli  depends  on  the 
composition  of  the  steel,  the  design  and  dimensions  of  the 
forging  and  on  the  conditions  of  the  (juenching.  Under  the 
condition^  described  below  a  temperature  of  1475  cleg.  F.  in 
the  furnace  before  (juenching  will  give  satisfactory  results 
with  a  locomotive  driving  axle  of  steel  containing  (».4()  per 
cent  carbt>n.  i>ut  a  different  temperature  would  be  re(|uired 
if  the  carbon  content  be  changed  or  if  alloy  instead  of  carbon 
steel  be  used. 

The  standard  forging  specifications  of  the  .American  So- 
ciety for  Testing  ^Iaterials  will  serve  to  compare  the  proper- 
ties of  heat  treated  with  tho.se  of  annealed  forgings.  Taking 
for  example  a  hxomotive  driving  axle  about  11  in.  in  dia- 
meter, the  minimum  tensile  properties  retjuired  for  carl)on 
and  alloy  steel  are  as  follows : 

Klastic  'I"tii>iU'  K.lonii.        Rciltiction 

limit  sireiiKtli       in  2  in.       of  area 

Matt-rial.  Ih.  sq.  in.         ]b.  sij.  in.       per  cent        per  cent 

Carbon— a nnoale.l    40.000  80.000  21.6  33.0 

Carbon — iiuenclie-l  and  temperea.. 50.000  8.S,000  22.3  42.3 

Alloy    --iner.ch-a  an. i   temjiereil.  .  .6S.O00  90,000  20.0  50.0 

Generally  speaking  the  allowable  working  fibre  stress  is 
determined  by  the  ela.-^tic  limit  so  that  in  the  carl)on  .steel  the 
quenched  and  tempered  material  is  25  per  cent  stronger  than 

*The  eilitir,  in  announcing  the  competition,  use<l  the  term  '"heat  treat- 
ment" in  thf  «ense  of  .iiienchin)»  and  temperinp,  and  his  examiile  lias  been 
followed.  .\s  a  tsf-neral  rule  it  is  belter  to  follow  the  usajje  of  the  .Amer- 
ican .Society  fjr  Testing  Materials  in  the  stamlard  specifications  for  forg- 
ings. which  cot'tain  the  following  definition:  '"Heat  treatment  may  consist 
of   annealitig    or    quenching   and    tempering." 


the  annealed  material. f  By  substituting  heat  treated  alloj 
steel  for  the  annealed  carbon  steel  the  strength  can  be  nj 
creased  over  50  per  cent. 

As  has  been  pointed  out,  under  conditions  in  which  tiiiJ 
increase  in  strength  is  worth  the  increased  cost,  the  treae(| 
material  is  desirable.  As  an  instance  of  this  kind  consiiien 
the  valve  motion  and  reciprocating  parts  of  a  locomotie] 
Weight  here  is  a  great  disadvantage  and  at  the  same  time  tin 
use  of  high  grade  material  will  not  very  greatly  affect  tlk| 
total  cost  of  the  locomotive. 

In  producing  heat  treated  forgings,  the  first  problem  to  iJ 
encountered  is  the  selection  of  sound  steel.     This  is  a  dif-l 
ficult  subject,  for  while  it  is  well  recognized  that  the  stiell 
must  be  of  good  cjuality  it  is  not  easy  to  lay  down  hard  and| 
fa.st  rules  for  its  selection.     One  large  consumer  specifics 
that  the  carbon  segregation  between  centre  and  outside  shall! 
not  exceed  1 2  per  cent,  but  this  requirement  has  not  yet  stood 
the  test  of  time.    For  our  purpose  it  will  therefore  l)e  assumed 
that  the  manufacturer,  by  the  best  use  of  his  judgment  and 
his  conscience,  will  choose  good  steel  and  forge  it  by  proi)erl 
methods. 

In  the  process  of  quenching  and  tempering  two  points  re- 
quire consideration:  the  heating  and  the  quenching.  It  is 
essential  that  the  heating  be  done  uniformly  and  accurately. 
The  furnace  should  be  so  designed  that  at  no  point  will  the 
temperature  vary  more  than  10  deg.  to  15  deg.  F.  from  that 
desired,  and  should  be  equipped  with  sufficient  pyrometers  to 
enable  the  operator  to  be  certain  that  this  degree  of  accuracy 
is  l)eing  obtained.  The  quenching  .system  must  be  placed 
so  that  the  heated  material  can  l)e  transferred  to  it  from  the 
furnace  without  loss  of  t'me  or  temperature.  It  mu.st  al>o 
l>e  arranged  so  as  to  extract  from  the  material  the  reijuired 
amount  of  heat  at  the  desired  rate.  Here,  in  the  (juenchiim 
system,  the  success  or  failure  of  the  treatment  will  be  deter- 
mined and  it  is  here  that  experience  is  necessary. 

In  quenching  the  l)alance  must  be  held  l)etween  two  con- 
flicting requirements.  Rapidity  of  cooling  is  desirable  to 
retain  the  hardening  structure,  but  brings  with  it  severe 
shrinkage  strains  which,  if  not  controlled,  may  destroy  the 
material.  To  illustrate  the  character  of  the  .shrinkage  strains 
and  the  damage  they  may  cause,  a  IcKomotive  driving  axle 
will  be  considered.  On  entering  the  quenching  medium  the 
outer  surface  is  chilled  by  contact  with  the  fluid  and  there- 
fore tenijs  to  contract,  while  the  inner  part  of  the  axle,  not 
having  the  same  opportunity  for  cooling,  does  not  shrink  in 
the  same  proportion.  As  the  outer  surface  shrinks  it  has  to 
adapt  itself  to  the  enlarged  central  core  and  in  .so  doing  must 
be  stret'hed.  If  the  cooling  of  the  surface  is  too  rapid  or 
if  there  i.-  any  considerable  seam  or  flaw,  the  stretching  neces- 
sary for  adjustment  may  be  l)eyond  the  capacity  of  the  steel, 
and  a  longitudinal  crack  may  start  in  the  outside  surface. 
If  the  cooling  is  somewhat  less  rapid  the  outer  shell  will 
adapt  itself  to  the  hot  core;  then,  as  the  ccKjl'ng  effect  [)ene- 
trates,  a  shell  next  to  the  surface  shell  cools  and  stretches, 
and  this  action  is  continued.  It  will  be  .seen  that  as  the  end 
of  the  c(M'ling  a])proaches  the  axle  consists  of  an  outer  cylin- 
der stretched  but  rigid,  enclosing  a  central  core  which,  in 
order  to  comj)lete  its  cooling,  has  to  undergo  a  .shrinkage 
tending  t(  make  it  occupy  less  space  than  that  held  for  it  by 
the  cooled  cylinder.  This  sets  up  a  very  considerable  stress 
at  the  centre  of  the  axle  and  if  the  crx'ling  is  allowed  to  com- 
{)lete  itself  too  rapidly  a  radial  fracture  will  be  set  up  starting 
from  the  centre  of  the  axle. 

For  convenience  an  axle  has  been  considered,  but  a 
similar  condition  will  be  found  in  any  forging  having  an\ 
considerable  thickness.  In  a  bored  axle  the  shrinkage  strains 
are  much  less  than  in  a  solid  axle,  for  two  reasons.     First. 

iThis  is  a  conservative  statement  as  the  figures  given  for  the  anneale.^. 
forgings  are  for  yield  point  and  not  for  elastic  limit,  while  for  the  treated 
material  the  elastic  limit  is  given. 
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the  luenching  fluid  acts  both  inside  and  outside,  producing 
nion  uniform  cooling;  second,  the  hollow  cylinder  is  a  less 
rJiTJ.;  form  and  avoids  the  difficulty  of  the  final  cooling  of 
the    cntral  core. 

<.  •  far  we  have  considered  only  the  shrinkage  in  directions 
peri  cndicular  to  the  axis  of  the  axle,  but  a  very  similar  action 
takf  place  in  a  direction  parallel  to  the  axis.  A  chilled, 
rigi.l  cylinder  is  formed  enclosing  a  hotter  cylinder  which 
ha^  ~till  to  complete  its  shrinkage.  In  the  final  shrinkage  if 
too  rapidly  completed,  the  middle  part  of  the  core  may  pull 
awav  from  the  ends,  a  transverse  fissure  starting  in  the  in- 
terior of  the  axle  and  not  emerging  through  the  outer  shell 
until  some  shock  is  received  after  the  treatment  is  completed. 
To  avoid  internal  fissures  it  is  desirable  not  to  let  the 
fort,'ing  cool  all  the  way  down  to  the  temperature  of  the 
quenching  medium,  but  to  remove  it  from  the  tank  and  send 
it  hack  to  the  furnace  for  drawing  the  temper  while  the  tem- 
perature of  the  interior  is  still  400  deg.  or  500  deg.  F.  During 
the  reheating  and  subsequent  cooling  the  shrinkage  strains 
have  time  and  opportunity  to  equalize. 

The  external  cracking  first  mentioned  is  less  likely  to 
occur  than  the  internal  cracking  and  will  only  take  place  if 
tlie  material  is  defective  or  if  the  quenching  medium  gives  too 
severe  a  shock  when  the  forging  is  first  dipped. 

Water,  heavy  oil,  a  mixture  of  oil  and  water  and  many 
special  brands  of  quenching  oils  are  advocated  and  used  as 
quenching  mediums.  Water  has  the  advantage  of  conferring 
excellent  physical  properties  by  reason  of  the  rapid  cooling, 
but  for  the  same  reason  will  produce  dangerous  shrinkage 
strains  unless  the  cooling  is  very  carefully  timed.  Heavy 
oil,  such  as  cylinder  oil,  greatly  reduces  the  danger  from 
cracking,  but  (juenches  more  slowly  and  therefore  does  not 
produce  such  good  physical  properties  in  the  steel.  With  a 
view  to  reducing  the  danger  of  damage  by  water  and  at  the 
same  time  to  securing  l^etter  results  than  can  be  obtained 
with  heavy  oil,  various  other  quenching  fluids  are  used.  Some 
manufacturers  use  a  mixture  of  oil  and  water  similar  to  a 
drilling  compound,  while  others  use  light  oils  of  different 
grades.  The  light  oils  introduce  a  fire  risk,  but  this  need 
not  l>e  serious  if  sufficient  volume  of  oil  is  provided  and  steps 
taken  to  prevent  its  temperature  from  being  unduly  raised. 

The  writer  advocates  the  use  of  an  inexpensive  light  min- 
eral oil  with  a  fire  point  of  about  390  deg.  F.,  a  flash  point 
of  about  350  deg.  F.  and  gravity  about  29  deg.  Baume.  There 
should  be  separate  quenching  and  storage  tanks,  the  latter  to 
liave  ample  capacity  and  to  be  provided  with  cooling  coils. 
The  oil  should  be  pumped  from  the  storage  into  the  quench- 
ing tank  and  delivered  into  the  latter  in  such  a  way  as  to  pro- 
duce a  vigorous  and  positive  circulation  about  the  object  to 
be  quenched.  A  system  of  this  kind  has  many  advantages, 
one  of  the  most  imjwrtant  being  that  since  the  circulation  of 
tlie  oil  is  controlled  by  the  pump,  the  rate  of  circulation  can  be 
varied,  and  the  rate  of  cooling  thus  adapted  to  suit  the  needs 
of  almost  any  case.  Experience  will  show  the  rate  of  cooling 
desirable  for  each  class  of  forging  and  good  results  can  be 
oljtained  with  small  risk  of  cracking.  To  l>e  on  the  safe  side 
and  to  avoid  any  possible  trouble  with  internal  cracks  it  is 
f  nsidered  good  practice  to  apply  a  proof  test  to  every  heat 
treated  forging.  This  usually  takes  the  form  of  a  drop  test 
•"sufficient  to  eliminate  any  defective,  but  not  sufficient  to 
injure  any  sound  forging. 

^\  ith  a  quenching  system  as  described,  with  care  in  its  use 

id  in  the  selection  of  the  steel,  and  with  a  proof  test  on  each 
t  rging  after  treatment,  manufacturer  and  consumer  can  rely 
'1  the  product  being  uniform  and  satisfactory. 

It  is  undesirable  to  attempt  to  bend  or  to  straighten  heat 
^  '^•ated  material  cold,  as  this  will  set  up  cold  work  strains. 

t  the  same  time  it  is  obvious  that  if  the  temperature  be  car- 
ried above  that  at  which  the  material  was  drawn,  the  strength 
*  -mferred  by  the  treatment  will  be  lost.  It  must  always  be 
'oniembered   that    heat   treated    material    possesses    its    good 


qualities  because  it  has  l>een  heated  to  certain  temperatures 
in  a  certain  way  and  that  if  heated  again  to  these  tempera- 
tures the  quality  will  be  affected.  It  should  l>e  obvious  from 
what  has  been  said  that  material  cannot  be  retreated  at  a 
repair  point  unless  full  equipment  and  experience  are  avail- 
able. 


KEEPING  TRACK  OF  SERVICE  TESTS 

BY  E.  S.  BARNUM 

Economy  has  l^ecome  the  watchword  of  railroad  manage- 
ment. Possibly  the  conditions  which  make  rigid  economy 
necessary  are  forced  and  unhealthy,  but  they  are  none  the 
less  real.  Unhealthy  economy  usually  consists  of  seeing 
how  few  dollars  you  can  spend,  but  healthy  economy  con- 
sists of  spending  all  the  dollars  necessary  and  seeing  that 
each  one  returns  100  cents  of  value. 

Of  the  money  spent  by  the  mechanical  department, 
roughly,  one-third  goes  to  lalx)r,  while  the  other  two-thirds 
goes  for  material.  Lalx)r  means  output,  and  a  survey  of  the 
situation  will  show  that  due  to  the  pressure  for  output  and 
other  causes,  labor,  the  smaller  of  the  two  divisions  of  the 
expense,  receives  the  major  share  of  the  attention.  Of 
course,  the  quantity  of  material  bears  a  relation  to  the  out- 
put, but  the  quality  does  not. 

There  is  a  large  amount  of  material,  running  into  sums 
of  money  which  can  be  measured  only  by  actual  service. 
To  follow  up  and  secure  a  measure  of  the  value  of  material 
in  service  sounds  simjjle,  l>ut  in  fact  it  is  one  of  the  most 
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difficult  and  exacting  tasks  imaginable.  Equip  a  few  loco- 
motives with  test  air  pump  packing,  tag  the  pumps,  and 
then,  without  giving  them  any  more  attention,  allow  them 
to  run  for  a  short  time,  say  two  months.  At  the  end  of  this 
time  take  out  all  the  packing  and  tabulate  the  results.  Test 
packing  rings  and  standard  rings  will  be  found  in  the  same 
pumps  and  the  sum  total  will  be  a  hopeless  jumble  that  de- 
fies analysis.  At  one  time  a  test  was  run  on  some  steel 
wheels  to  determine  their  mileage  between  turnings.  The 
wheels  were  all  calipered  for  diameter,  and  put  under  loco- 
motive tenders.  At  the  end  of  a  few  months  the  wheels 
were  calipered  again,  and  on  comparing  diameters  what 
was  the  surprise  of  the  investigator  to  find  the  wheels  slightly 
larger  than  when  they  were  put  in  new.  It  was  then  dis- 
covered that  the  man  who  made  the  initial  measurement  of 
diameter  was  not  a  skilled  hand  at  using  calipers.  If  a 
little  more  time  had  been  allowed  to  elapse  between  observa- 
tions, the  evidence  of  error  would  have  l^een  obliterated,  and 
the  wheels  would  have  been  given  credit  for  wear  to  which 
they  were  not  entitled. 

In  general,  the  more  people  there  are  who  know  that  a 
material  or  device  is  under  test,  the  more  apt  you  are  to  get 
accurate  results,  for  the  reason  that  what  escapes  one  man 
will  l>e  reported  by  someone  else.     Working  on  this  prin- 
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ciple,  there  are  usually  a  lot  of  circular  letters  sent  out  every 
time  some  material  is  put  under  test  in  service.  Circular 
letters  have  a  useful  function,  but  when  they  are  received 
frequently,  written  by  the  same  person  in  the  same  dry  style, 
the  men  who  get  them  do  not  get  very  far  before  they  "get 
wise,"  and  this  is  about  the  result:  Roundhouse  foreman 
or  car  inspector,  reading  from  a  letter.  "Dear  Sir — In  order 
to  determine  the  relative  value  of  oar  standard  brake  shoes 
as  compared  with  the  shoes  manufactured  by  the  X  Y  Z 

Company,   it   is  desired  to  equip   "     Here   the   reader 

breaks  off  to  remark:  "Ain't  it  the  limit.  Seems  like  those 
fellows  up  there  don't  do  nothin'  but  sit  around  and  figger 
out  how  much  trouble  they  can  cau.se  us.  They  don't  ever 
do  no  worryin'  about  how  we  are  going  to  get  all  this 
work  done."  Having  delivered  himself  thus  he  continues 
to  read,  but  in  a  disinterested  way,  his  mind  having  re- 
ceived a  "permanent  set "  against  the  job  in  question. 

Why  should  not  this  letter  have  read,  "Our  yearly  bill 

for  brake  shoes  is   (naming  the  correct  total)  dollars. 

If  we  can  get  a  shoe  that  will  give  a  few  more  hundred 
miles  than  the  one  we  are  now  using,  and  ecjually  as  good 
otherwise,  we  can  make  a  saving  which,  though  small  con- 
sidering each  shoe,  will  mean  a  considerable  saving  on  our 
cost  of  brake  shoes  for  the  year.  We  are  going  to  try  the 
X  Y  Z  Company's  shoes,  and  will  you  kindly  etjuip,  etc." 
This  form  has  a  personal  ap[)eal.  Pay  tlie  average  em- 
ployee the  compliment  of  considering  him  an  interested  party 
rather  than  a  mere  cog,  and  .see  how  quick  he  is  to  take  hold. 

One  of  the  best  examples  we  have  of  the  value  of  the  per- 
sonal appeal  is  the  results  of  the  safety  committees.  The 
men  were  approached  from  the  personal  side  and  in  many 
cases  peri^onally,  to  cut  down  the  number  of  cases  of  per- 
sonal injuries.  That  the  return  on  the  investment  in  dollars 
and  cents  has  been  big,  is  a  matter  of  record.  If  the  circu- 
lar letter,  designed  to  reach  all  persons  interested,  can  be 
written  so  that  it  has  personal  appeal,  good.  I>ut — and  here 
comes  a  most  vital  point — no  circular  letter  can  get  the 
interest  or  attention  that  can  be  gotten  by  a  visit  from  the 
man  making  the  test,  or  one  of  his  assistants. 

By  paying  a  visit  I  do  not  mean  just  going  into  a  terminal, 
standing  around  like  a  judge,  and  dismissing  the  matter 
with  a  bare  .statement  that  certain  points  should  be  watched 
and  a  record  kept  of  results.  Before  \()U  tan  get  someone 
interested  in  a  subject  you  must  be  interested  yourself,  and 
have  determined  Ijefore  hand  what  must  l)e  asked  and  said, 
and  the  manner  of  doing  it.  Jake  is  a  roundhouse  repair- 
man of  average  intelligence.  He  was  stopped  one  day  while 
bent  over  his  work,  and  asked.  "Vou  haven't  had  any  trouble 
with  the  X  fittings,  have  you?"  naming  a  special  fitting. 
"No,"  he  answered,  looking  up,  "none  that  I  know  of,"  and 
his  eyes  meantime  had  traveled  back,  restlessly,  to  the  work 
in  front  of  him.  Xow,  the  very  form  of  the  (|uestion  was 
negative  and  calletl  for  just  the  answer  that  was  given. 
Jake's  mind  evidently  was  still  on  his  work,  and  if  the 
questioner  had  not  begun  to  ply  him  with  some  roundhou.se 
gossip  of  a  general  nature,  he  would  have  been  back  at  it 
immediately.  After  a  few  moments  talk  the  subject  of  the 
fittings  was  again  approached  in  this  manner.  "Jake,  we 
were  looking  at  some  of  those  X  fittings  the  other  day,  and 
they  seemed  to  be  weak  just  back  of  the  shoulder;  looked 
as  if  they  might  break  there  pretty  ea.sy."  "How  do  you 
mean?"  he  asked,  interested,  becau.-^e  he  had  been  called  on 
to  use  his  imagination.  Following  up  this  lead  brought 
the  matter  fresh  to  his  mind,  and  he  clid  remember  having 
some  troui)le.  Later  on  in  the  day  he  looked  us  up  to  give 
us  the  broken  fitting,  which  he  had  taken  the  interest  to  dig 
up  out  of  the  scrap.     The  very  piece  of  evidence  we  wanted. 

While  these  personal  touches  give  life  to  the  job  there 
must  be  a  ground  work  of  routine  reports.  .\  report  blank 
may  l)e  used  to  advantage:  thi>  should  be  made  out  In-  the 
sub-foreman  or  a  workman  when  he  makes  an  examination 


of  any  te.st  material.  It  can  l)e  conveniently  arranged  «n  a 
5  in.  by  8  in.  sheet,  and  should  have  blanks  for  the  engir.'orl 
car  number,  the  name  of  the  device  being  tested  and  the 
dates  of  examination,  with  the  condition.  It  is  not  expe  ted 
that  one  of  these  blanks  be  made  out  every  day  or  tven 
every  week  unless  something  of  special  interest  occ  irs 
When  the  test  is  started  a  stated  interval  for  reporting  sht  aid 
be  assigned  for  each  case.  If  the  report  is  not  received  bv 
the  time  it  is  due.  the  man  handling  this  end  of  the  worl  in 
the  general  office  should  send  out  a  tracer. 

What  sort  of  an  organization  do  we  need  to  get  result?  in 
this  work?  The  amount  of  money  involved  is  so  large  thai 
it  warrants  all  the  attention  and  forethought  which  can  be 
given  to  determining  on  the  best  j)lan.  The  man  in  charge 
of  the  testing  should  be  close  enough  to  the  executive  head 
of  the  mechanical  department  so  that  he  can  get  all  the 
action  he  needs.  Any  go-betweens  should  be  open-minded. 
The  man  who  is  governed  by  prejudice,  who  has  the  habit 
of  eliminating  from  consideration  immediately  any  sub- 
ject which  does  not  appear  on  the  face  to  be  feasible,  should 
not  be  allowed  to  be  a  factor  in  the  organization.  If  there 
is  no  other  way  the  man  who  is  the  active  head  should  re- 
port direct  to  the  head  of  the  mechanical  department,  elimi- 
nating all  go-betweens  who  might  interfere  with  the  work. 
The  chart  .shows  a  suggested  scheme  of  organization  which 
can.  of  course.  l)e  changed  to  suit  conditions.  For  lack  of 
a  better  name,  the  man  responsible  for  tests  of  materials, 
etc..  has  been  given  the  title  of  inspector  of  service  tests,  and 
it  will  be  noted  that  locomotive  and  laboratory  testing  are 
shown  as  entirely  divorced.  The  inspector  of  service  test.*, 
not  having  any  connection  with  any  other  work  but  his  own. 
is  able  to  devote  his  entire  attention  to  a  job  which  will 
a.ssume  large  proportions  if  the  bills  for  material  are  given 
a  close  inspection. 

In  the  case  of  test  material  placed  on  equipment  which 
moves  from  one  point  to  another,  it  is  necessary  to  check 
very  closely  to  keep  the  various  shops  from  removing  test 
parts  without  reporting  it.  To  get  out  and  try  to  run  down 
a  ca.'^e  of  this  kind  after  it  has  gotten  cold  would  tax  the 
resources  of  a  detective.  Every  man  can  supply  a  large 
variety  of  reasons  why  he  knows  it  must  have  been  removed  at 
some  other  point.  Therefore,  do  not  forget  the  clerk.  He  plays 
the  imi)ortant  part  of  remaining  in  the  office,  and  attending  to 
the  checking  up  of  reports  and  other  routine  matters  so  that 
the  ins[)ector  of  service  tests  and  his  assistants  can  spend 
their  time  on  the  firing  line.  Ordinarily  the  man  who  over- 
sees service  test  work  has  most  of  his  time  occupied  with 
other  matters,  and  when  it  comes  time  to  draw  conclusions, 
he  has  to  depend  on  correspondence  entirely.  He  has  no 
first  hand  information,  and  the  men  out  on  the  line,  knowing 
they  are  never  checked  up,  do  not  burden  themselves  in 
writing  up  the  results. 


Wkldinc.  Castings. — Electric  or  blow-pipe  welding  of 
blow-holes  and  .shrink-holes  in  steel  castings  is  now  a  prat- 
tice  recognized  in  specifications.  If  the  defect  is  not  so  lo- 
cated as  manifestly  to  make  the  casting  unfit  for  use,  and 
if  the  defect  is  properly  refiaired,  a  welded  casting  is  per- 
fectly satisfactory.  The  defect,  however,  should  be  reall^' 
eliminated,  not  simply  plugged — as  was  pointed  out  in  ' 
.symposium  on  iron  and  steel,  presented  before  the  Interna- 
tional Engineering  Congress.  By  opening  a  hole  to  the  bot- 
tom with  the  flame  or  arc,  much  as  a  dentist  prepares  a  cav- 
ity in  a  tooth  for  filling,  and  then  filling  it  with  metal  th::t 
is  welded  to  the  partly  fu«ed  walls  of  the  hole,  the  casting 
can  be  made  truly  sound.  The  hardening  effect  of  the  higii 
temperature  and  rapid  cooling  upon  the  steel  adjacent  to  th  ■ 
weld,  especially  in  medium  and  hard  castings,  and  th- 
stresses  set  up  by  the  cooling  of  large  welds  make  it  essential 
in  a  great  many  ca.'^es  that  the  casting  be  reannealed  afte." 
welding. — Amcricau  Machinist. 
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Suani  in  a  boiler  in  intimate  contact  with  water  exists 
<'ener.illv  at  the  minimum  temperature  of  its  formation,  cor- 
responding to  the  boiler  pressure.  Under  these  conditions  it 
is  always  in  the  state  of  vapor,  and  said  to  be  "saturated." 
Any  increase  in  temperature  will  cause  a  rise  of  pressure, 
and  any  reduction  in  temperature  will  cause  some  of  the 
steam  to  condense  as  water.  It  follows  then  that  steam  in 
contact  with  water  in  a  boiler  cannot  be  superheated,  so  a 
separate  chamber,  into  which  it  can  be  passed,  is  necessary 
to  raise  its  temperature.  A  chamber  of  this  kind  is  called 
a  su|)erheater,  and  as  this  chamber  invariably  opens  into  the 
Itoikr,  the  steam  it  contains  cannot  exist  at  a  higher  pressure 
than  that  of  the  generated  steam  in  the  boiler,  and  can  only 
|je  superheated  at  equal  or  lower  pressure.  This  steam  is  dry 
and  is  called  "superheated."  In  this  condition  it  will  resist 
all  temperature  changes  within  the  full  range  of  the  super- 
iuat  it  contains,  by  reason  of  its  reserve  heat.  This  power  to 
resist  the  usual  condensation  losses  is  the  main  reason  for 
it?  use,  and  this  should  govern  the  rise  in  temperature,  the 
amount  of  reserve  heat,  which  should  be  given  to  the  steam. 
.\n()ther  most  important  reason  for  its  use  is  its  property  of 
increased  volume,  as  pound  for  pound,  superheated  steam 
lias  the  greater  volume,  giving  a  corresponding  gain  in 
economy. 

As  there  are  now  over  16.000  superheaters  of  the  fire-tube 
ty[)e  in  service  in  the  United  States  and  Canada,  it  may  be 
called  standard  equipment  on  American  railroads  and  from 
its  general  use  it  is  not  necessary  to  go  into  great  detail  in 
describing  it  or  its  results,  these  being  well  known. 

As  a  result  of  imperfections  in  material,  methods  of  manu- 
facture, and  improper  supports  in  the  smoke-box,  some  of 
the  earlier  headers  were  not  able  to  withstand  the  severe 
service,  particularly  the  internal  stresses,  due  to  the  rapid 
heat  transfer,  and  cracks  developed  between  the  unit  seats  in 
the  lower  faces  of  the  headers.  This  was  overcome  by  a 
later  design,  providing  free  movement  of  the  several  parts — 
the  l(x)se-finger  design,  now  coming  into  favored  use.  This 
is  a  through  bolt  header,  providing  additional  air  spaces  be- 
tween the  walls  of  the  saturated  and  superheated  steam  com- 
partments, to  allow  for  expansion  and  contraction  and  avoid 
a  too  rapid  heat  transfer. 

.\nother  recent  improvement  in  the  American  superheater 
i>  the  re-design  of  the  superheater  unit,  by  the  substitution 
ot  a  welded  return  bend  for  the  old  cast  steel  form.  This 
n»  w  return  bend  is  produced  by  welding  the  ends  of  the  units 
toijether,  through  an  ingenious  combination  of  machine  forg- 
"ig  and  acetylene  welding.  The  torpedo-shaped  ends  which 
i"«^<ult  offer  minimum  resistance  to  the  passage  of  gases 
tl  rough  the  large  flues  and  maintain  liberal  cross-sectional 
a  ea  for  the  free  flow  of  steam  through  the  units.  From  a 
n  L'chanical  standpoint  the  welded  end  is  superior  to  the  cast 
SI  ?el  return  bend  unit,  since  it  eliminates  the  threaded  joints. 
I  lie  unit  troubles  which  are  avoided  by  the  new  construction 
a  e  the  leakages  at  the  threaded  connections  between  the  unit 
t  l^s  and  the  cast  steel  return  bends,  and  the  fractures  of 
t'  e  tubes  at  these  points  from  the  weakening  of  the  metal 
I  \'  the  cutting  of  the  threads. 

No  general  change  in  the  design  or  practice  of  operating 
^aperheater  dampers  has  been  made,  although  several  rail- 

^   •From  a  paper  read  before  the  Central  Railway  Club,   Buffalo    N    Y     at 
'  le  May,    1916,  meeting. 


roads  have  made  extensive  experiments  in  an  effort  to  do 
away  with  dampers,  but  the  results  obtained  seem  to  indicate 
that  the  dampers  still  are  necessary  for  continued  successful 
operation.  If  the  damper  operates  pro{)erly,  it  is  not  a 
hindrance  in  any  case. 

The  maintenance  of  a  permanently  tight  connection  lie- 
tween  the  unit  and  header  depends  largely  on  the  use  of 
proper  header  bolts,  which  cannot  be  stretched  beyond  their 
elastic  limits  when  tightened.  The  importance  of  this  is  ap- 
preciated when  we  know  that  an  average  man,  tightening  a 
bolt  with  a  36-in.  wrench,  may  set  up  a  tensile  stress  in  the 
bolt  of  over  50,000  lb.  per  square  inch.  To  provide  a  suffi- 
cient margin  of  safety  these  bolts  should  be  made  of  a  ma- 
terial with  an  elastic  limit  of  about  70,000  lb.,  and  an  ulti- 
mate strength  of  over  100,000  lb.  per  square  inch.  One  of 
the  superheater  companies,  laying  particular  stress  on  this 
important  matter,  has  produced  a  lx)lt  of  this  material. 

While  the  economy  of  a  superheater  in  coal  and  water  is 
so  thoroughly  recognized  that  it  now  requires  little  elabora- 
tion, there  are  certain  relations  between  these  savings  and  the 
resultant  increa.sed  power  output  of  the  superheater  locomo- 
tive which  are  sufficiently  fundamental  to  warrant  di.'^cussion,. 
however  well  they  may  be  understood.  That  the  increased 
power  of  the  superheater  locomotive  is  made  possible  bv  the 
water  economy  of  the  engine  is  self-evident,  since  the  super- 
heater means  a  decreased  amount  of  water  per  drawbar 
horsepower  developed,  while  the  evaporative  capacity  of  the 
boiler  remains  the  same.  The  superheater,  therefore,  means 
more  power  output  for  every  pound  of  water  used  by  the 
engine.  To  utilize  the  maximimi  power  developed  bv  the 
superheater,  larger  cylinders  should  be  used  than  would  be 
possii)le  on  a  saturated  engine  of  the  same  size.  This  may 
readil>-  be  seen  when  we  remember  that  a  saturated  engine 
gives  a  maximum  power  output  at  from  40  to  45  f)er  cent  cut- 
off. If,  however,  a  sujjerheater  is  installed  in  this  locomotive, 
giving  25  to  35  per  cent  more  steam  available  at  the  critical 
point,  the  cut-off  for  maximum  power  output  must  \ye  in- 
creased from  45  to  possibly  70  per  cent.  This  increase  in 
cut-off  results  in  less  efficiency,  due  to  the  impossibility  of 
getting  full  expansion  out  of  the  steam.  Increasing  the  size 
of  the  cylinders,  by  an  amount  equal  to  or  proportionate  to 
the  greater  steam  volume  available,  makes  it  possible  to  get 
the  same  power  at  a  shorter  cut-off,  thus  utilizing  the  full 
Ijenefit  of  the  superheat,  as  well  as  better  expansion  in  the 
cylinders. 

The  conversion  of  existing  locomotives  to  suj^erheaters  is 
a  prol)lem  which  must  lye  governed  by  local  conditions,  and 
for  which  no  uniform  or  standard  rule  can  lie  fixed.  The 
cost  of  conversion  and  results  to  Ije  obtained  must  be  taken 
into  account  in  each  ca.'^e.  In  general  the  modernizing  of 
existing  engines  by  the  application  of  superheaters  has  per- 
mitted such  ixjwer  to  keep  pace  with  increased  demands 
from  the  use  of  heavier  trains,  or  in  the  meeting  of  more 
exacting  service.  A  study  of  pull-speed  curves  will  show 
the  power  developed  by  a  saturated  engine  decreasing  rap- 
idly after  a  speed  of  fifteen  miles  per  hour  is  reached,  and  the 
superheater,  sustaining  a  higher  power  for  a  considerable 
period  beyond  this,  as  expressed  in  tractive  effort  and  draw- 
bar horsepower.  This  increased  power  output  is  obtained  at 
relatively  low  cost  per  unit  of  tractive  effort,  as  compared 
with  the  purchase  of  superheater-equipped  new  power.     Dur- 
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ing  the  year  19(15,  out  of  3,667  superheaters  applied  in  the 
L'nited  States  and  Canada,  more  than  2,000  were  used  on 
old  engines. 

It  is  worthy  of  note  that  superheaters  are  being  more  gen- 
erally apj)lied  to  both  new  and  e.\isting  yard  engines.  This 
is  comparatively  a  recent  development,  as  it  was  formerly 
thought  impossible  to  obtain  a  sufficient  gain  in  yard  service 
engines  to  warrant  superheating.  It  is  generally  supposed 
that  there  is  not  much  nece.ssity  to  superheat  switch  engines, 
but  engines  so  equipped  handle  more  cars  lietween  longer 
periods  of  coaling,  and  taking  of  water,  and  do  their  work 
more  (juickly,  so  it  would  seem  the  superheater  is  properly 
adaptable  to  engines  in  switching  service.  There  are  no\\; 
nearly  900  superheater  switch  engines  in  j^ervice  in  the 
L'nited  States,  and  the  railroads  which  have  operated  them 
are  ordering  more,  which  is  evidence  that  the  results  obtained 
must  l>e  satisfactory. 

It  is  pleasing  to  state  that,  as  we  become  more  familiar 
with  the  use  of  the  superheater  the  troubles  are  growing  con- 
siderably less.  The  principal  causes  of  the  troubles  are: 
First,  differences  in  temperature  expansions;  second,  lack  of 
sustained  or  f)ro|)er  supports  by  liberal  sized  bands  and  sup- 
porting rests,  to  avoid  vibrations  and  prevent  wearing  holes 
in  the  flues;  third,  use  of  improper  materials  for  joint  bolts, 
or  bolts  severely  overstrained  in  the  application  of  the  units; 
fourth,  construction  or  use  of  improper  materials  for  return 
bends;  fifth,  abuse  of  the  device  by  imi)roper  handling. 

The  following  causes  of  loss  of  efficiency  occur : 

Dirtv  Surfaces. — The  superheater  should  be  accessible  for 
easy  cleaning,  as  in  the  roundhouse  it  is  very  important  to 
have  the  flues  and  superheater  surfaces  l)lown  clean  of  ashy 
deposits. 

Leakages  of  Steam. — M  all  indications  of  leaks  hydro- 
static tests  should  be  applied,  as  it  is  very  necessary  to  keep 

the  superheater  free  from  leaks. 

Improper  Damper  .IJjiistments. — L'nless  the  dampers  are 
SO  adjusted  that  they  can  open  properly  under  automatic  con- 
trol, proper  flow  of  the  gases  through  the  superlieater  tubes 
is  not  secured,  and  a  great  loss  in  efficiency  is  sustained. 

Maintenance  of  a  Proper  Water  Level. — A  too  high  water 
level  in  the  boiler  causes  the  steam  to  carry  much  water  over 
into  the  superheater.  This  may  be  due  also  to  dirty  water 
conditions,  and  it  would  appear  that  maximum  superheai 
cannot  be  obtained  except  under  clean  water  conditions,  and 
insistence  on  the  engineman  carrying  his  water  at  the  proper 
levels,  generally  as  low  as  safe  operating  conditions  will  war- 
rant, is  necessary. 

Improper  Firing. — Firing  must  be  very  carefully  done,  as, 
when  a  fire  is  too  thin,  e.xcess  air  will  result  in  the  cooling 
of  the  superheater  tubes,  and  a  heavy  and  smoky  fire  will 
smudge  them  and  interfere  with  obtaining  high  superheat 
temp)eratures. 

It  is  not  sufficient  to  have  lubricators  which  work  uni- 
formly, but  drifting  steam  must  be  used  under  automatic  con- 
trol. Results  without  drifting  .^team  are  generally  unsatis- 
factory. This  manifests  itself  in  carbonization  of  the  lubri- 
cants, excessive  wear  of  surfaces,  broken  packing  rings,  and 
high  wear  and  destruction  of  rod  packings.  With  drifting 
steam,  and  preferably  on  piston  valve  engines,  some  by-pass 
valve  arrangement  should  l)e  used,  as  then  these  conditions 
are  generally  overcome  and  a  condition  bordering  on  .satu- 
rated steam  operation  can  be  oi)tained.  With  the  .«;olution  of 
this  prol>lem  high  superheat  temperature,  with  its  greater 
economies,  is  obtainable. 

It  would  appear  that  no  perceptible  saving  is  realized  with 
less  than  100  degrees  of  superheat,  while  over  this  the  sav- 
ings increase  rapidly.  The  reason  for  this  is  that  super- 
heated steam  cannot  be  depended  upon  to  be  dry  below  570 
deg.  F.  terminal  temperatures,  and  as  long  as  any  suspended 
vapor  is  contained  in  the  superheated  steam,  condensation 
will  speedily  follow.     From  this  it  is  apparent  we  must  come 


to  the  use  of  higher  degrees  of  superheat.  To  get  this  we 
may  need  more  superheat  units,  and  may  have  to  adopt  s  jnie 
more  efficient  way  of  superheating,  and  with  it  may  c  )me 
types  requiring  longer  boilers,  with  increased  diameters,  md 
longer  lengths  of  flues. 

The  superheater  in  its  present  form  is  very  sensitive.  Ler- 
haps  as  we  understand  it  in  its  present  .«tate  of  developmnt. 
it  may  be  too  sensitive,  but  with  proper  handling  and  m;  in- 
tenance  it  is  giving  very  satisfactory  results.  But  it  is  \en 
important  from  its  extreme  sensitiveness  that  the  throttle  valve 
should  be  opened  gradually  at  starting  and  kept  in  such  a 
position  that  there  is  a  pressure  drop  at  the  steam  chest  of 
from  five  to  seven  pounds  below  the  boiler  pressure,  as  unless. 
this  is  done  we  cannot  Ije  sure  of  getting  dry  steam  delivi  rv 
into  the  cylinders. 

For  the  proper  determination  of  the  amount  of  superheat 
in  the  steam  the  use  of  some  instrument  like  the  pyrometer  is 
necessar}'  when  the  more  reliable  records  are  required,  al- 
though generally  speaking,  it  is  not  necessary  to  know  when 
a  proper  degree  of  superheat  is  obtained  with  the  nomiul 
oi)eration  of  the  engine.  This  instrument,  from  general  ex- 
perience, would  seem  too  comf)licated  for  roundhouse  care 
and  severe  locomotive  service  when  continuously  used,  but 
for  short  tests  it  .serves  the  purpose  verA-  well.  There  is,  how- 
ever, need  for  a  better  and  more  reliable  instrument. 

The  changes  in  locomotive  practice  and  design  during  the 
past  few  years  have  been  so  rapid  and  revolutionary  in  char- 
acter that  it  is  difficult  to  even  surmise  what  the  next  few 
years  will  develop.  It  is  safe  to  say,  however,  that  the  su|xt- 
heater  will  at  least  remain  a  part  of  the  locomotive,  and  in  all 
probability  have  come  to  a  higher  state  of  development,  and 
the  point  we  must  determine  is  this: 

Is  the  type  of  superheater,  so  universally  used,  one  which 
will  endure,  or  is  it  apt  to  be  superseded  In-  a  more  durable 

and  more  efficient  type? 

DISCUSSION 

B.  B.  Milner  (N.  Y.  C). — Quoting  from  a  paragraph  in 
the  paj)er;  "From  this  it  is  apparent  we  must  come  to  the 
use  of  higher  degrees  of  superheat";  I  do  not  see  that  the 
fact  that  we  must  go  to  the  use  of  higher  degrees  of  super- 
heat is  proved  by  what  precedes. 

The  broadest  measure  of  efficiency  in  the  operation  of  a 
locomotive  is,  as  I  see  it,  the  coal  consumption  per  unit  of 
j)Ower   developed;    that    is,   the   coal    per   horsepower   hour. 
Whether  that  Ije  drawbar  or  indicated  horsepower  is  of  no 
moment,  since  the  difference  between   indicated  horsepower 
and   drawbar  horsepower   is   not   a    function   of   superheat. 
This  measure  of  ultimate  efficiency  in  the  operation  of  a  loco- 
motive as  a  power  plant  may  be  divided  very  logically  into 
two  sections:  that  pertaining  to  the  boiler  efficiency  or  to  th< 
boiler  as  an  instrument  for  evaporating  water,  and  that  per 
taining  to  cylinder  efficiency,  or  to  the  cylinders  as  being  in 
struments  making  use  of  the  steam  delivered  to  it  by  the 
boiler.      In  the  boilers  using  superheaters  of  the  type  which 
is  in  general  ui^e  in  this  country,  we  sacrifice,  to  some  extent 
evaporating  heating  surface.     To  some  extent,  perhaps  not 
in  direct  f)roportion  exactly,  but  to  a  certain  extent,  the  pro 
vision  of  sui)erheating  surface  reduces  evaporating  heatini 
surface  and.  to  somewhat  less  than  that  extent  perhaps,  1 
should  not  say  proportionately,  you  are  reducing  the  efficiencA 
of  \our  boiler  as  a  water  evaporator  when  you  dispense  witl 
evaporating  heating  surface  by  the  aj)plication  of  a  super 
heater  of  the  fire-tube  type. 

Cylinder  performance  is  materially  increased  by  the  use 
of  the  superheated  steam.  That  increase  may  be  studied  by 
division  or  separation  of  the  losses  which  usually  occur  in 
saturated  steam  cylinder  operation.  First  of  all  and  most 
important,  is  that  due  to  the  initial  condensation.  The  steam 
in  a  saturated  locomotive  is  part  water  before  it  gets  to  the 
piston  and  the  significance  of  the  initial  condensation  losses 
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ni;:\  perhaps  be  made  very  apparent  when  I  quote  a  few  per- 
cc  :ages  from  data  from  some  of  Professor  Goss's  investiga- 
tii  nsmade  in  a  long  series  of  tests  at  the  Purdue  University 
tc-:ing  plant  and  appearing  in  his  work  on  Locomotive  Op- 
er  aion.  He  therein  presents  tables  showing  the  percentage 
oi  steam  accounted  for  by  the  indicator  card,  at  a  series  of 
cui-offs  and  for  a  series  of  speeds.  I  shall  read  for  25  per 
ant  cut-off  at  speeds  increasing  by  increments  of  10  miles 
a"  hour  from  15  miles  an  hour — 72  per  cent,  76  per  cent,  80 
jxr  cent,  7'9  per  cent,  80  per  cent.  The  minimum  amount  of 
<Wiim  accounted  for,  therefore,  is  72  per  cent,  while  the 
maximum  is  80  per  cent.  I  only  want  to  bring  home  to  you 
the  fact  that  the  initial  condensation  losses  in  a  saturated 
engine  are  very  significant,  at  least  20  per  cent,  according  to 
these  figures,  and  as  high  as  28  per  cent.  The  use  of  prop- 
erly superheated  steam  eliminates  that  loss. 

There  must  be  a  limit  to  the  amount  of  superheat  we  can 
use  economically  and  to  the  distance  which  we  can  travel  on 
tlie  road  of  increasing  superheated  steam  temperatures.  With 
our  present  type  of  superheater  it  means  that  we  will  put  in 
more  superheater  units.  Imagine  for  the  moment,  doubling 
the  number  of  units  which  you  are  using  in  some  of  your 
modern  engines  and  you  will  appreciate  that  the  efficiency  of 
the  l)oiler  as  a  water  evaporator  will  at  some  point  be  reduced 
to  a  point  where  you  will  not  be  able  to  get  enough  water 
from  your  boiler  to  keep  going.  On  the  one  hand  you  have 
the  counteracting  increased  cylinder  efficiencies  resulting 
fiom  the  introduction  of  superheat,  but  at  some  point  in 
traveling  the  road  of  higher  and  higher  superheat  tempera- 
tures, your  curve  of  combined  cylinder  and  boiler  efficiencv 
will  begin  the  downward  trend  as  you  approach  the  condi- 
tions of  excessive  superheat  which  I  have  just  pictured. 
Now,  somewhere  between  those  two  extremes  is  the  superheat 
temperature,  representing  the  condition  of  superheating  ca- 
pacity which  will  give  us  the  maximum  of  combined  effi- 
ciency; I  mean  the  combination  of  the  boiler  efficiency  and 
the  cylinder  efficiency. 

Imagine  for  the  moment,  a  simple  locomotive  of  superheat- 
ing capacity  sufficient  to  give  a  total  temperature  of  say  650 
deg.  Imagine  that  the  engine  is  operating  under  usual  run- 
ning conditions  and  that  steam  is  entering  the  cylinders  at 
650  deg.  Then,  for  the  moment,  speculate  upon  what  may 
be  the  temperature  of  the  steam  that  is  going  from  the  ex- 
haust. I  surmise  that  the  steam  which  is  actually  coming 
out  of  the  exhaust  is  much  above  saturated  steam  tempera- 
tures. To  the  extent  that  the  total  of  heat  leaving  the  stack 
has  been  increased,  the  provision  of  superheat  represents  a 
loss. 

I  do  not  want  to  suggest  that  I  do  not  believe  in  the  super- 
heating of  steam.  I  do.  But  I  am  wondering  if  we  had 
not  better  at  this  time  take  some  inventory  of  what  we  now 
have  and  speculate  ver}-  carefully  upon  the  question  of 
whether  we  have  yet  reached  the  amount  of  superheat  which 
will  give  us  maximum  efficiencies;  particularly  in  view  of  the 
maintenance  difficulties,  the  increased  maintenance  expenses, 
which  are  already  very  real,  and  must  materially  increase  if 
we  increase  the  .steam  temperatures  we  use. 

G.  E.  Ryder  (Locomotive  Superheater  Co.). — In  speaking 
of  .su])erheating  existing  engines,  the  author  has  rightly  stated 
that  the  conversion  problem  involves  a  careful  consideration 
of  local  conditions.  The  cost  of  conversion,  equated  against 
the  results  that  are  to  be  obtained,  is  the  final  deciding  factor 
which  determines  whether  or  not  the  investment  is  to  be  justi- 
fied. While  this  consideration  is  applicable  to  concrete  prob- 
lems, the  effect  that  superheating  will  have  on  the  operation 
of  the  locomotive,  the  saving  in  fuel,  and  the  increased  haul- 
mg  capacity  are  established  and  will  apply  in  general  to  any 
ty[)e  or  class  of  locomotive  under  consideration. 

A  study  of  pull-speed  curves  mentioned  by  the  author  in- 
variably shows  practically  coincident  figures  for  drawbar 
horsepower  and  drawbar  pull  for  both  saturated  and  super- 


heated locomotives  from  starting  to  alx)ut  ten  or  twelve 
miles  per  hour.  From  this  speed  on  through  higher  speed  the 
superiority  of  the  superheater  locomotive  is  apparent  and 
the  gain  in  drawbar  horsepower  with  the  consequent  tractive 
power  increase  is  realized.  The  maximum  capacity  of  the 
saturated  engine  is  much  lower  than  that  of  the  superheater 
locomotive  and  is  reached  at  a  much  slower  speed.  It  will  be 
noted  that  the  capacity  also  falls  away  much  more  rapidly 
''n  the  case  of  the  saturated  locomotive. 

The  difference  between  the  curves  of  drawbar  horsepower 
or  drawbar  pull,  which  is,  of  course,  tractive  power,  at  any 
given  speed  repre.sents  the  gain  in  locomotive  capacity  at  that 
speed  which  is  realized  by  superheating.  As  an  illustration, 
let  us  refer  to  the  accompanying  pull-speed  curve,  which  is 
characteristic,  and  taken  from  the  result  of  tests  of  maxi- 
mum caf)acity  at  increasing  speeds  of  consolidation  locomo- 
tives identical  with  the  exception  that  one  is  equipped  with 
the  superheater  and  one  is  not.  The  superheater  locomotive,, 
at  a  speed  of  .>0  miles  per  hour,  is  developing  .v^O  to  400 
more  horsepower  which  is  available  as  increased  drawbar 
pull  or  tractive  effort.    This  amounts  to  5,000  lb.  and  repre- 
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sents  a  net  gain  in  locomotive  capacity  obtained  by  the  ap- 
plication of  the  superheater.  Reducing  this  to  a  unit  basis, 
in  order  to  compare  this  cost  with  the  cost  of  obtaining  in- 
creased tractive  power  from  other  sources,  it  is  found  that 
in  applying  superheater  to  an  existing  piston  valve  engine 
at  a  cost  of  approximately  $1,700,  increased  tractive  effort 
may  be  obtained  at  a  cost  of  about  40  cents  p)er  lb.  The 
application  of  a  superheater  to  a  slide  valve  engine,  necessi- 
tating a  change  to  piston  valves,  increases  the  first  cost  to 
about  $2,500,  and  represents  the  purchase  of  increased  trac- 
tive effort  at  about  55  cents  per  lb.  These  figures  are  com- 
puted frem  results  obtained  at  a  speed  of  30  miles  jier  hour, 
and  when  used  for  comparison  should  l>e  compared  on  the 
same  basis. 

H.  B.  Oatley  (Locomotive  Superheater  Company). — It  is 
evident  from  Mr.  Milner's  remarks  that  he  has  been  think- 
ing somewhat  along  the  same  lines  as  many  of  u>  who  have 
been  particularly  intere.'^ted  in  the  development  of  the  super- 
heater. With  some  of  his  j^tatements  I  can  agree,  but  with 
some  of  the  conclusions  which  he  has  reached  I  feel  com- 
pelled to  differ. 

In  the  first  paragraph  of  the  paper,  the  question  of  the 
degree  of  superheat  is  briefly  referred  to.  I  think  the  writer 
of  the  paper  and  the  speaker  are  in  accord  a?  to  the  basic 
principles  of  superheated  steam  and  its  application  and  that 
I  may,  without  giving  offense,  differ  slightly  from  him  on 
the  question  of  the  amount  of  superheat  and  the  relative  im- 
portance of  its  advantages.  It  15  true  that  superheated  steam 
is  the  only  medium  by  which  cylinder  condensation  can  be 
entirely  eliminated,  Imt  I  do  not  feel  that  the  elimination  of 
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ccMidensation  los.ses  is  u  measure  of  the  amount  of  superheat 
to  be  advuntuiieously  employed.  I  think  that  in  superheated 
steam  the  increased  volume  per  unit  o\  weight,  together  with 
its  increased  fluidity,  is  an  advantage  which  is  on  a  par,  at 
least,  with  the  elimination  of  condensation. 

Under  the  heading  of  the  use  of  higher  superheat  tempera- 
tures. Mr.  Riegel  has  touched  upon  a  phase  of  the  sul)ject 
which  has  l>een  very  prominent  in  the  minds  of  all  who  have 
Ijeen  hjoking  into  the  future.  There  is  practically  no  limit  to 
the  temperature  that  can  he  given  to  the  steam  in  the  steam 
chest,  whenever  railroad  organizations  are  ready  to  still  fur- 
ther increase  the  efficiency  and  capacity  of  their  locomotives. 
It  is  more  than  probable  that  the  [)resent  type  of  the  fire  tui)e 
superheater  will  undergo  modification.s,  as  we  are  called  upon 
to  deliver  steam  at  higher  temperatures,  although  the  present 
type  "A"  superheater  has  a  considerable  margin  in  this  re- 
spect that  has  not  yet  been  utilized.  I  presume  that  the  rail- 
road with  which  Mr.  Riegel  is  connected  is  using  a  higher 
average  steam  temperature  on  its  Uxomotives.  than  any  other 
road  in  this  country.  This  is  due  to  several  causes,  among 
which  are  the  kind  of  fuel,  severe  operating  conditions,  and 
last,  but  not  least,  appreciation  on  the  part  of  the  motive 
power  department  of  the  Lackawanna,  of  the  advantages  of 
the  higher  steam  temperatures.  I  presume  that  if  you  were 
to  ask  Mr.  Riegel  to  be  allowed  to  take  out  a  few  units  from 
his  Pacific  engine,  you  would  "start  something."  I  feel  very 
{>ositive  al)Out  this,  becau.se  I  asked  the  (juestion  of  other 
railroad  men  and  found  them  unwilling  to  reduce  steam  tem- 
peratures. There  are.  of  course,  various  ways  of  looking  at 
the  (|uestion  of  increased  amount  of  sui)erheat  and  I  find  one 
})oint  of  view  that  is  occasionally  encountered,  which  hinges  on 
the  fact  that  superheat  is  pre.-^ent  in  the  exhaust  and  that  an 
increase  in  the  initial  sujierheat  will  increase  the  exhaust  tem- 
|)eratures.  This  has  seemed  to  the  minds  of  a  few  as  spelling 
"loss"  rather  than  "gain.*"  When  it  is  considered  that  the  in- 
crease in  volume  of  the  steam  by  superheating  is  extremelv 
rapid,  and  that  this  increase  in  volume  j»er  unit  of  weight 
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Curves  Showing  Fuel   Reduction  in  Per  Cent   Due  to  An   Increase  in 
Superheat:    Engine   with    Superheat    as    Shown    in    Curve    D 

Used  as  a   Base 

means  a  reduction  in  the  weight  of  steam  used  jkt  revolution, 
and  when  we  further  consider  that  the  increased  heat  con- 
tent is  verv  slight  in  comparison  with  the  increase  in  volume, 
it  will  be  evident  that  the  amount  of  steam  usetl  and.  there- 
fore, the  amount  of  coal  burned  will  be  decreased  as  we  in- 
crease the  initial  superheat.  The  fact  that  the  exhaust  is  at 
a  slightlv  increased  temperature  will  not  l>e  a  source  of  less. 
Another  fact  that  must  not  be  lost  sight  of  is  that  with  the 
increased  initial  steam  temperatures,  there  is  a  decrea.se  in 
the  l)ack  pressure  in  the  cylinder.  This  has  been  very  pro- 
nounced in  superheater  engines  which  are  now  running,  and 
it  will  i>e  even  further  decreased  as  we  increase  steam  chest 
temperatures  still  further. 

Some  very  interesting  data  on  this  point  has  recently  been 
.obtained  and  is  impressive  in  demonstrating  the  advantages 


of  increa.sed  temperature.  The  diagram  shows  the  reductit  n 
in  fuel  consumed,  obtained  by  an  increase  of  50  deg.  in  tie 
su[)erheat.  Two  .series  of  tests  were  conducted  on  engines  (  f 
identical  size  and  weight,  and  with  boilers  of  identical  siz  . 
the  difference  l)eing  in  the  tem{)erature  of  the  steam  at  tl^ 
steam  chest.  The  up}:)er  line  marked  .1  is  given  a  value  (.f 
100  per  cent,  and  represents  the  fuel  consumption  of  the  ei 
gine  with  the  lower  superheat.  The  line  marked  B  shows  tl, 
relative  fuel  consum[)tion  of  the  engine  which  had  the  5 
deg.  increase  in  superheat.  It  was  found  that  the  higher 
suj)erheat  engine  u.sed  only  about  94  per  cent  as  much  fui! 
as  the  other  engine,  up  to  an  output  of  al>out  l,v^50  horse 
power.  Above  this  rate  of  working  the  fuel  consum|)tioi. 
dropped  until  at  the  limiting  output  of  the  lower  superheat 
engine,  the  fuel  consumption  was  only  cS7  {)er  cent  and,  fur- 
thermore, the  higher  superheat  engine  gave  an  output  of  about 
200  indicated  horsepower  more  than  the  lower  superheat  en- 
gine. I  can  appreciate  that  the  talk  of  fuel  economies  of  from 
6  per  cent  to  L>  per  cent  does  not  sound  very  big  in  this 
present  day  and  age,  but  the  figures  given  represent  econo- 
mies obtainable  over  pre.sent  superheater  engines  by  an  in- 
crease of  but  50  deg.  in  steam  temperatu.e. 

It  would  seem  to  me  that  in  the  paper  there  has  been  a  mis- 
print and  that  the  steam  temperature  mentioned  should  havy 
read  470  deg.  in.^tead  of  570  deg.  I  feel  (juite  sure  that  in 
locomotive  practice,  at  least  with  steam  superheated  in  the 
fire-tube  type  of  ap|)aratus,  providing  for  a  thorough  mixing 
of  the  steam,  that  above  a  temperature  of  about  500  deg.  F., 
there  would  be  no  suspended  moisture  present.  Mv  opinion 
in  this  matter  in  no  way  affects  my  endorsement  of  Mr. 
Riegel's  statement  that  we  mu.st  come  to  the  use  of  higher 
degrees  of  superheat.  To  get  this  higher  degree  of  superheat, 
the  present  form  of  ajjparatus,  as  referred  to  some  few  min- 
utes ago,  has  possibilities  that  have  not  yet  been  exhausted. 
This  limit  of  the  present  type  "A"  apparatus  is  somewhat 
variable  and  dej)ends,  to  a  great  degree,  on  the  i^' /.*::  and  shape 
of  the  boilers  to  l)e  dealt  with.  We  have  develo[)ed  and  ex- 
perimented .somewhat  with  a  modification  of  the  standard 
fire-tube  superheater,  known  as  the  type  "E."  Practically 
any  degree  of  superheat,  within  reason,  can  be  develo{)ed  with 
this  design.  It  can  be  fitted  in  a  boiler  so  as  to  provide  in- 
creased i)ower  output  over  the  standard,  or  type  "A."  It  is 
my  firm  Ixdief  that  future  development  of  the  superheater 
will  be  along  some  such  lines.  The  final  paragraph  of  Mr. 
Riegel's  paper  I  would  j)ersonally  interpret  as  referring  to 
some  such  develo|)ment  as  I  have  ju.st  de.scribed.  To  me  it 
sugge.sts  a  development  of  the  fire-tul)e  type  rather  than  a 
suggestion  of  a  different  type,  which  would,  by  many,  be  in- 
ter |)reted  as  referring  to  a  barrel  type  or  a  front  end  super- 
heater, or  some  design  other  than  the  fire-tul)e  construction. 

The  (jUestion  of  lul>rication  is  something  that  we  have  had 
to  study,  and  I  believe  it  may  be  fairly  .said  that  the  diffi- 
culties :n  going  from  saturated  steam  to  200  deg.  of  super- 
heated steam  have  been  overcome.  The  ste|)  made  thus  far 
has  been  a  greater  one  than  the  step  from  200  to  .>()0  deg., 
or  even  .>50  deg.  of  superheat. 


pKi.i'Aki\(.  Ikov  fok  Mam.i  aiw.k  Casti.V(;s. — The  iron 
for  malleable  castings  is  almost  always  melted  in  the  air  fur- 
nace or  small  openhearth  furnace,  as  it  has  been  found  that 
the  cupola  cannot  be  depended  upon  to  give  metal  of  suffi- 
cient uniformity  to  insure  successful  miilleableizing.  The 
composition  of  the  metal  has  to  be  kept  within  quite  close 
lirnits,  which  vary  in  accordance  with  the  size  of  the  castings 
being  made,  and  the  manufacturer  has  to  exercise  much  skill 
and  ingenuity  in  designing  his  patterns  and  molds.  The 
castings  are  packed  in  iron  boxes,  which  are  heated  to  a  red 
heat  in  annealing  furnaces  of  the  ordinar>-  \\■\^e.  They  are 
annealed  for  several  days,  and  test  bars  or  ca.stings  in  each 
l>ox  are  tested  in  order  to  be  sure  that  the  process  has  been 
profK'rly  performed. — American  Machinist. 


Large  Consolidation  Locomotive 


i 

1 


Designed  for  Use  in  Ore  Traffic  on  the  Lake  Supe- 
rior &  Ishpeming;   the  Total  Weight    is   268,000   lb. 


I  iiree  large  (>)nsolidution  type  locomotives,  develop- 
ing a  tractive  effort  (jf  55,900  lb.,  have  recently  been 
f)uiit  for  the  Lake  Superior  &  Ishpeming  by  the  Baldwin 
^(Komotive  Works.  These  locomotives  will  be  used  for  ore 
trailic,  their  most  exacting  service  being  to  haul  trains  of 
empty  steel  cars  up  a  grade  of  1.63  per  cent,  combined  with 
curves  of  5  deg.  The  <|uestion  as  to  whether  Consolidation  or 
Mikado  type  locomotives  should  be  built  for  this  service  was 
carofullv  considered  and  it  was  decided  that,  as  the  run  is 


measuring  S3  in.  in  diameter  and  12  in.  in  height.  It  con- 
tains a  throttle  valve  of  the  improved  Rushton  type,  with 
drifting  valve.  The  vertical  throttle  pipe  is  flattened  in 
cross-section,  and  placed  sufficiently  far  forward  in  the  dome 
to  enable  ajnan  to  enter  the  lx)iler  without  dismantling  the 
throttle  valve  and  its  connections.  The  longitudinal  lx)iler 
seams  have  a  strength  equal  to  90  per  cent  of  the  solid  plate. 
The  seam  on  the  dome  ring  is  welded  throughout  its  length 
on  either  side  of  the  dome  o})ening.    The  injector  check  is 
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Boiler  of  the   Lake  Superior  &    Ishpeming   Consolidation 


made  at  comparatively  slow  speed,  the  Consolidation  type 
would  be  fully  capable  of  meeting  the  requirements.  Further- 
more, the  Consolidation  could  be  designed  with  a  total  wheel 
base  of  the  engine  and  tender  to  suit  the  turntables,  which 
have  a  length  of  65  ft.  A  fourth  locomotive,  similar  in  all 
n-spects  to  those  referred  to  above,  has  been  built  for  the 
Munising,  Marquette  &  Southeastern. 
The  boiler  used  in  this  design  is  of  the  straight  top  type. 


placed  on  the  top  center  line,  and  the  seam  on  the  first  ring 
is  welded  on  either  side  of  the  check  hole,  and  this  seam 
is  also  welded  at  the  ends.  The  front  end  of  the  firelx)x 
crown  sheet  is  supported  by  three  rows  of  Baldwin  expansion 
stays.  •     ; 

This  boiler  is  of  unusually  high  capacity  for  a  Consolida- 
tion type  engine.  It  contains  a  45-element  su|>erheater. 
which   provides   a   heating   surface  of  844   sq.   ft.,   and  the 


Heavy  Consolidation  for  the  Lake  Superior  &  ishpeming 


^vith  sloping  nwf,  throat  and  backhead.    The  center  line  is  total  equivalent  heating  surface,  assuming  each  square  foot 

I)laced  10  ft.  4  in.  above  the  rail,  and  In'  sloping  the  mud  of  superheating  surface  as  equivalent  to  Xy'i  sq.  ft.  of  evap- 

i"ing  toward  the  front  there  is  room  for  a  throat  19  9/16  in.  orative  heating  surface,  is  4,909  sq.  ft 

deep.    The  furnace  contains  a  Security  sectional  arch,  sup-  The  cylinders  and  steam  chests  are  lined  with  bushings 

ported  on  four  water  tubes.    The  dome  is  of  pressed  steel,  of  Hunt-Spiller  gun  iron,  and  the  same  material  is  used  for 
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I  •  !!<i«'nr:iti«»it  I   --    -  :i.r,i>urc  ol  tlii    .miniiiu  ot"  >ii|»«.'rliiMt 

t  »  Ik-  .ulvant:jii--.wU'.r.  ^U'-iilnyiMl.  1  tliiiik  ili.ii  in  >u)Mrli<Mti'(l 
-t<Mni  th«-  in- r<M-t''l  vokinir  |»i.t  miii  <ii'  wii^lii.  idLji-llicr  with 
it'  iiiiTiM-ni  :luiihty.  i-  ,in  .iflvantam'  wliirli  i«  on  ,i  |>ar.  at 
I   M't.  willi  llu-  ••liinilKition  of  ri.ndcn-alion. 

I'lulrr  lllr  h.'a'iiilil  til"  ihr  u-r  ul"  lii^'Iur  -uiicrlual  tiMn|HTa- 
lur. '.  Mr.  kii'ilcl  iui-  toiullrW  ii|inii  ,i  i>lia-r  nt  lilt  >lll>jv'it 
wliii  li  ha-  !>t'c:r\vr\  iirmiiiiHin  in  tin-  mimi-  ot"  all  who  liavi- 
Ikvii  IniikiuiSr  in*"' til"  futiirt  .  1  luri-  i-  |ir.it  li<  .ill\  im  limit  to 
Uie.  U'in|tvc;aurt;  tiiiir  t  ;iri  In*  iiivm  to  tin-  -team  in  llu-  >iram 
.  li«--t.  w  JK-iu-vrr  farlnia<l  fir<.;aiii/atinii>  an*  n-adv  to  -till  fur 
llii-r  iu« Tra-r  tilt*  vlli»  i«"n«y  aii«l  >a|ia<it\  <ii'  tln-ir  lot  onmtivr-. 
It  i-  iiiori"  tiuin.  r»n>i»al>lf  that  ihf  ["ir-cnt  ty|>«  oi"  tlir  iiri-  tula 
>U[«J'rhi"a"liT  u'ill  rUudfr;^"!  nimtiin  atioii-.  a-  we  an-  ..illrd  ui'on 
tt  iK-liVi-r'-J^-nin  .u  lii-.ih»r  iitnjnraiuri>.  althiiUL!h  the  prr-tiit 
tvjH-  "A"  -ujn'rhealtT  ha-  .i  ■  on-idiTaiilf  marsjiii  in  ihi-  n- 
.--pt'iit  that  ha:-  not  y.'t  i.«-cn  utili/<d.  I  ]>n--uinr  that  thf  rail 
hnnl'With'  whi.  .  M-  ki.  ;.:«  1  i-  "oiunitfl  i-  u-ini^  a  lii".,dur 
avtTaiie  -ti'ani  ti'iniK-raturi'  on  it-  l.x  unmtixf-.  than  an\  other 
road  in  tlii-  •  "juntn .  I'hi-  i-  due  lo  -cxrral  <  au-»-.  antont: 
uhi.  h  arc  rh  kir'vi  'i:  fu«-l.  -rv*rv  oi.rr.itin"j  .ondition-.  and 
li-".  hut  I'.  ■  -  i'ltrri  iatioii  "in  tin  |>art  ol  the  niotivf 
jiovvvr  iloiKinnv  •!:>    I.,i"  k.iuainut.  •)f  the  adv,inta'4«--  ot 

tho  higher  -!".m::.  ivir.iKralurr-.  I  |>rr-unu'  that  if  \oii  urrt- 
to  a-k Mr.  kh-i^c;  lo  !;i-  allouid  to  lakr  out  a  frw  unit-  from 
ill-  l'aciruvn:finf.  viiu  would  '"-tart  -onifthiii'.:."  I  fffl  vfr\ 
-JMi-itivi-  ;iU)Ui  -  '«*aVu*»-  I  a-ktd  ill"  '|U«-iion  of  otlur 
t  tilroaii  m«-i!  iiiu  luuiid  thmi  uiu\illin<.j  to  mluic  -team  tiin- 
|«ratun-.  Ihor^-  an-,  of  liuir-c.  variou-  \va\-  of  liMikitn:  at 
till-  <[ur;:lion  of  iu.rya-i-d  amount  of  -upirhiMt  .iiid  I  tind  one 
jioint  nf  viewfiiat  .i*tx«  a--i«inally  fiuoimtiTi  d.  whii  h  hin^i-  on 
the  lact  Tl)aV''I.UK-riu'at  i^  [>n-i»-iit  in  thr  »\hau-t  and  that  an 
iti.  rfa-t'  iirtlk*. initial  -upcrln-ai  will  iin  n-.i-c  tin-  r\hau-t  tnn- 
f..raturo.-.  Ihi*  ha-  -i-tmtd  to  tin-  mimi-  of  a  \\\\  a-  -|u']lin'_' 
"  i  I--  '  rarhorjb,an--?-!iaii».*'  \Vli«"n  it  i>  ron-idrrt d  that  tin  in 
•  r.'a-iviij  v<*l\inuy^jl  tlHv  ^oaju  hy  -u|nrliiatiuu.  h  r\tn-m»l\ 
'  ;t>iil..  aii'l.  th:-.*   ■'  '-   ihiTyaM-   in   yolnmr   j>«r   unit   "if   wri-^dit 
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Curves  Showing   Pue     Reduction   in   Per-  Cent    Due  to   An    Incre.is-   in 
Siiperhjeat::  5^3'"*  with    Superhe.it    .is    Shown    in    Curv*-    D 
•       '  Used   .IS  .1    B.ise 

1  ;caii>  a  riMiu*  :!•.;.  ihthv  uaIhIiI  oi  -ti.im  ii-rd  [mt  n-voiuti'in. 
aud  ArlU-fi-  wV   lurtln-f  i<in-i<li-r  that   th«-   im  n-a-rd   luat    »on- 
li-nt  i- x"«  rv  -.iiili*  ii.  •  om[>ari-un  with  tin   iii«  r.a-«-  in- vohimr. 
if.  vvin  .he-cvi^'-n!  thar-thc  itmovnit  "»f  -tiaiu  u-cd  and.  ihcrc 
fvrc. -t1>i'  aiMoi; •  lal  Uiri-ad  will  1">    d»t  ri-a-cd  a-  wt-  in 

1  1>Am'  thf  fnr.i;.i.  -u,i-rhrat.  I  he  fail  thai  thr  «-\hau-t  i-  at 
•a  -liiihtlv  inj  F"- 1- -d  'vmiieratur«-  will  not  In-  a  -ounr  of  lo--. 
.\notlKT  latt  !':  .-t   not  hr  lo-i   -i^dit  of   i-  that   with  tin- 

iinri'a*t'<l  initia.  -tram  u-in|nraturi-.  tlu-rt-  i-  .i   di-<  rca-r   in 
th.-  I>a<k  jifv-'iir"-  in  tin-  »  ylindi-r.      Ihi-  ha-  li«-»-n  \t-r\   pro 
n"iun»»d  in  -u}"Th".Mli'r  i-nniiu-s  whitli  ar»-  now   runnin-^'.  and 
il  will  hveVttt   further  dr<rfaM-d  a-  wr  iin  rra-«    -train  <  In-t 
tfm|».-ratun--  -till  furih.-r 

SoMii-  viTV"  :t!K'r'*-titi"4  dai.i  on  thi-  jKiint  ha-  rcd-nily  hn-n 
olit  III!'-"!    >*"■■   -.••■•••-•'— i\-  '•'  ■h-mon-tratin-.z  tli«'  adv.uH.iL;'-- 


ot  in«  n-a-cil  trm|H-raturi-.      ihc  iliau'ram  -how-  llu-  n-du.!i 
in  fui-l  "oii-iim<d.  oliiaiiu-d  l>y  an  iiurt-ax-  of  .^"  dfi^.  in  • 
-ii|M-rlu-at.      I  wo  -erit-  of  U-t-  wen-  tondm  ted  on  eiiuiiie- 
ideinital  -i/e  and  w\'i<.:ht.  and  with  hoiier-  of  ideniital  -i. 
tilt-  differeim-   i-eiiiii   in   the  temperature  oi    the   -ti-.mi   at   t 
-ti-.im  I  lie-t.       rile  upper  line  marked     I    i-  u'iven  a   value 
lou  per  "<-nl.  .md  repre-eiit-  the  fuel  t  <tn-um|ition  of  the  .  : 
ijine  with  the  lower  -uperhe.il.      The  line  markeil  />  -how-  ti 
rel.iti\i-    fuil    ton-umption   of   tin-   en'jiiie    wliith    li.id    liie 
deii.    iiier»-a-e   in    -u|ierheat.      It    w.i-    found    that    the   hi!.;li. 
-llperlu-at    engine   u-ed    "Hilv    aiioiit    'M    per   "flit    .i-    mueh    fu' 
a-   the   other  ellUMlle.    Up   to  all    output    of   ahout    K.^.^fl   hor-i 
[Miwer.      .\liov(-   thi-    rate   of   workin-j   the    fuel    lon-umptio 
<!ro|>pt-d   until   at   tin    liniitiiiL;  output   "if  the   lower  -uperlu'.i 
ensjiiu-.  the  fui'l  lon-umption  wa-  only  >7  per  tfiii  and.  fur 
thermon-.  the  hii:h»r  -u|Krlu-al  <-nL:ini-  !.;a\t-  .m  output  of  ahoii 
_'<Mi  indiiati'd  hor-rpower  more  than  the  hiwer  -uju-rheat  en 
i^ine.    I  1  an  apprei  iale  that  tlh-  talk  of  fuel  (-(  oiMHiiie-  of  fr.u: 
'»   pir  lent    III   1  .>   |>er  <  t-nt   doe-   not    -oiind   \er\    hi'j   in   thi- 
pre-enl    da\    and    aiZi-.    l>Ut    the    figure-    uiveii    lepu-ent    i-i  olio 
mie-  olit.iinalile  over  pn-i-nt    -upt-rlualt-r  eii'^ine-   h\    aix  in 
"  rea-e   o!    Kut    5"   "1(-l:.    ill    -te.im    teinperatu   e.  ■  '.     •'    '.    ' 

Il  woidd  -eein  t<»  nie  that  in  the  |iaper  tl.e;-e  ha-  lieeii  :i  ini-- 
priiil  and  that  the  -team  temperature  meiilK.neil   -liouM   liavi, 
le.id   47m  di-Lj.    ili-n-.id   <if  .''To  i\v\i.       I    feel   "juile   -lire  ih.il    ip 
l"H"imoti\t-   |iratii(e.   at    lea-t    with    -team    -upirhea1e<l    in    ili. 
l:n--tulK-  l\  p<'  ol  apparatu-.  pro\iiliiiL'  for  a  thomuuli  mi\iiiL 
ol  the  -team,  that  aliove  a  tempt-raluri    ot  .il»oui  ."^Dd  deLT.   I  .. 
tlure  wouM   l>e  no  -u-pended   moi-tun    pre-eiit.      .\l\    opinion 
in    ihi-    nialter    in    no    wa\     affeit-    m\    eii"lor-i-ineiii    of    .Mr. 
Rie^'i-I"-    -latelilelit    that    We    inu-t    t  oiue    to    the    u-«-    of    Iliu'luT 
"le'jn-e-  ol   -uperheal.       I  o  '.,'t-l  thi-  hi"jli(-r  "lei,'ree  of  -UjierluMl, 
the  pre-eiil   form  of  apparatu-.  a-  n-ferreil  to  -(  iin-  lew    min 
Ute-  a«^o.   h.i-   po— iliilitie-  that   havt-  not    \el    Ik(-ii   i'\hau-U-d. 
Ihi-    limit   <if   the   pre-eiit    t\pe      .\      a|i|)aralu-    i-    -onu-wh;il 
v.irialile  and  di-(ien<l-.  to  .i  ^rcat  de^n-e.  mi  the  -'/e  ami  -h.ipe- 
•  if  the  lioiler-  lo  lie  ih.ilt  with.      W C  have  developed   and  ev-   - 
p(-ri:nenled    -onu-what    with    a    niodilHalioii    of    tlie    -taii<lard 
t'ire-iuin-   -uperhealer.   known   a-   ihe   i\pe   •I-'.."      Praniialh 
.iii\  deiiree  of  -Uperheal.  within  rea-oii.  >  an  hi- developed  witli 
thi-  de-i'^ii.      It  tail  In-  lilted   in  a  lioiler  -o  a-  to  pro\-;de  in-   . 
>  rea-i-<l  power  output  oxir  ihe  -laiidard.  or  t\|ie  ".V."     It   is: 
m\     linn    Lelief   thai    future   development    of   the    -uperhealiT-^ 
will  lie  aloii".:  -ome  -u<  Il   line-.       lli.    lin.d   parai:ra|ili  of  .Mr.!-, 
kii-'jel-   paper    1    Would    per-onall\    interpret   a-   refi-rriiis.;   to 
-•nil-  -ui  li  de\i-lopm«-iit   a-   I   lia\i-  ju-t  dc-erilied.      To  me  it 
-u<JUe-t-   a    <l,  :rlof>iiii  III   of   llu     lire  lulie  type   rather   than    a 
-U!.;i;«--tii:ii  ol  a  ilijitriiii  t\p«-.  wlii<li  would.  Ii\    main.  l.e  in-.--, 
teipreted  a-  refi-rriiiu  to  a   liarrel  hpe  nr  .i   from  i ml   -uper-' 
heater.  <  r  -ome  de-iLrii  other  than   the   lire  tulie  i  on-trui  titiii. 
Ihe  i(ue-t!(.n  of  lulirii  .itioii  i-  -omethiiii:  that   we  ha\e  li.id. 
to  -ti'"l\.   .md    I    lel'eve   it    m,i\    l.e   fairlv    -aid   thai    the  difli-', 
'iiliie-    n   u'oinu   from  -alurated  -team  to  Jnii  ,1,'_'.  .if  «uper---; 
healnl   -team   lia\e   iieeii   oM-nome.       I  he  -|i-p   maile  tlui-    f.ir 
ha-  lien  a  "_'riater  one  than  tin    -dp   from  J.0((  to  ,.>(»(»  deg., 

or   I  V.-li    .-".-Il    deu.    «;f    -up«  rheal,  .      •'■  -     ' 

.  1.  -,  -.      •■--■",   .■.""■ 

I'KI  iXKIM.     |l..i\      |(|.-     .M  \!  I)    M.l  I      ('\>,||\(.v         'file     iron 

i'»r  m.dle.d.le  .  .i-tiiiL!-  i-  alni.i-i  alwa\-  m-  lied  in  the  air  fur- 
iia.e  .,r  -mall  . ipeiilie.i ri li  furiiaie.  a-  it  li.i-  lieeii  fouinl  that, 
the  I  upola  .  aiiiMH.  in  d.p.  nded  upon  to  u'i\e  niet.d  of  -ufli- 
"  ient  uniiormiiy  to  injure  -um— lul  mallealihi/in-,'.  The 
■  ompo-ition  of  the  nni.il  ha-  to  In-  kejit  within  i|uile  i  lose 
liiml-.  whiih  \ar\  in  anordame  with  llu-  -i/e  of  llu-  ea-tim;-^ 
liem"-'  iiia<le.  aiul  ilu  maiiufai  turer  ha-  to  exen  i-e  nuu  h  -kdl 
and  iimeiiuiiN  in  iU-ii;nini:  hi-  pattern-  and  mold-.  llu- 
la-tiiiL:-  ,iri  |)aiked  in  iron  hoxe-,  which  are  heated  to  a  red 
heat  in  aliliealin':  furiiatc-  of  llu  ordinary  type.  Ihev  ,ire 
.mne.iled  h.r  -eviral  day-,  .ind  te-t  liar-  or  <a-tinL:-  in  earll 
lio.v  .ire  le-led  in  order  to  lie  -ure  that  the  liPx  e—  ha-  li.vn. 
pro[MTl\    performed.       \intri,!ii   M  hhiiit<t. 


Large  Consolidaiiox  LocoMom  k 

'  .  .  /'.ii  •!    :•:"  .;;!V^^^"^'f^"<-'*J   ^♦•'*  Lse  in  ( )rc   Irartic  on  tlic   I.akc  Supc- 

■ , '/.v/^;  ;;■:  j^^-;.: ;  ri<)r  <S:   Ishpcniini*:    ilic    Total   W  cisiht    is   26S,(MM)    lb.  '    .' 

ir',V     lafijo     ("oiv^iiliiiutiuij     ly\>r     liH<iin<»ti\f^.     develop-  nu;i>urinL:    ■' "•   in.   iii  tli.imitir    iih!    \2   in.   in  lniijln.     Ii  .•»!.- 

ir;nliv«'    eti'irt  •  iif''  5?.'^'Wf    )1...     liavi-     n-ientiy     Ijccn  l.iin-    .i    llirotilt    vulvo  «>!"   the    iini<r«)\««i    Ru-lnon    tvjK*.    with 

for  tlie  J/ako  SujMTi^^r   \;    l-li|H'niin^'   l»y    iln-    lialdwin  ilril'tinL:    valve.     'I"lie    v«-rtiial    throttk-    |»i|K-    i«!.    llalti'lH-*!    in 

!         )i(Uivf  Work-.     'riie<e  1<k  .innitive>   will   In-  u-ed   for  ore  (  ro^>-M«  nOn.  ami  |ilan<i  -utVn  i«MUly  far  forward  in  llie  d<>in< 

tlieir   nio-t   oxu«  tin-i    -i-rviie   lieini;   to   haul   train-   of  lo  enable  a^nan  in  enter  llu    l.ujler  wiilmui   <li-tnanilini:  tli«- 

,   -iiel  rar>  up  u  .jrade  of  l.o/>  per  cent,  tomhimtl  will)  ilindtle   vahe   .oid    it-   etmiio  tion>.      llu-   ii)]ii;itiidinal   Iniiler 

iic.v:t.*?»  <»f  5  deij.     riio  «jUesii<in  as  to  whether  (  iin-nlidatidn  nr  >eani-  havi    ,i  ^ireiejlh  i"Hi.d  t«i  ')'•  per  «  eiit  <"it  the  Milid  platt 

d  t  tv|K-  1(»<  <Mnotive-i  -hmihl  l»e  l>uilt  for  ihi-  -ervi(  e  \\a>  liie  -i  ani  tm  tin    dome  rijii:  i-  wilded  thnnjiiiinut   it-  l<ni:tli 

;idlynMi>ider«'d  aud  it  \va.-'deeide«l  tluil,  a>  the  run  i.-^  «*u  <uluT  >i<.K    of  the  donu-  opening.      I  h<    iiijcilor  tluxk  i> 

'■     •     '■'     ,■■  .'.'■■.■'•:    ' :"     '.:.■'■'.'■''    "  '  ,'•■'%   "^-^^    -■  '       "^       '■■'.'■'        ;       •  ■  ■. 
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Boiler  of  the  t_ak<?   Suiserior  i    Ishpeming   Consolid.itiDn 


ade   at    I  iMiipar  ili^elv    sj^iiivv   Speed,    ill*     (  On-olidatiem    typi  plietd  on  tii«    inp  <  inter  line,  and  the  -eant  on  the  t"ir-t  ritu: 

■mid  I'e  fully  .  .ipalile  ofiireetini:  ill*'  re'juireinent-.    I'urther-  i-    wel(U<i    on    ether   -ide  <if   th«-  <  he«  k    hole,    and    thi-   ^-am 

on.  the  (  on-oiidatior.  •  ould  lie  de-iiined  with  a  total  wheil  i-    ,iKo    wiMed    at    tin    end-.       I  he    front    eml   ot    the    lirel»o\ 

-e  of  the  eliixiue    i!id   tender  to  -uit   the  turntal>le-.    wiii.  h  imwii  -hee!  i>  -upportnj  l>y  three  row-  of  lialdw-iii  i-xpali-ion 

la\-.  ^  '<■']/■:■/::  :.■  •       -    ;'"■ 

I  hi.>  holler  i-  of  vinu-uallv    !i»irh  lapaeitv    for  a  (  Dn-olida- 
Ifon    type    eiiiriiK  .       It    <onlain-    a    4.>-eKinent     -uperheater. 


'<  1  lenixth  of  '1.^  {\,  A  fourth  loeoiiKitive.  -iniilar  in  all 
■  -|K-et.-  to  tho-e  rc-ferre<|  to  ahove.  ha-  hx-eii  huilt  t'or  the 
Muni-ini:.   MaPjUelte  &:  Southea-lern 


I  In-  l-oihTH-e«|   itr  thi-  «le-ii:n  i-  of  ih<-  -iraiuht   top  i\p«-.       which    provide-    a    htatiiiu'    -nrfaee   of    >4-l    -<j.    ft.,    and    the 


y/.wi^ 


Heavy  Consolidation  for  the   Lnke  Superior  <S.    Ishpeming 


i'li    -lopiiitf' roVif    thr<»at  and   ha*  khead.      The  renter   line   i- 

■"<d    lo   ft     4   in     ihov''  till-  r.iil.  and   Ky   -Icpiiii;  the  mud 

''itu;  toward  the  front   lli'T,-  ;-  room  for  a  throat   T'  ''    lo   in. 

h'ep.      The   fur!ia«  e     oiitaii'.-   a    Se.  urily   -ettional    anh.    -up- 

•orteil    on    fo'.sr    water   tulie-.      llu-    dome    i-    of    pre--i'd    -teel. 


total   e<|uivalent   heatiiii:   -urfaiv.  assuiiMTij;  fufh   >i«|uart"  f<Hii 
of  -uperheatiiii;  -urfaee  a-  i-<|uivalent  to  1  '  _•   -«|.   ft.  of  evaji 
orati\»-  heatiiiLr  -urfa«e.   i-  4.ooo   ^,|.   p. 

I  he  cylinder-   and    -team  elu'>t>   are   liiie<j    with   l.u-hiiiL:- 
of  liunt-Sj>iller  nun   iron,  and  the  -ante  matt-rial  i-  u-ed   tor 
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t!  piston  and  valve  packing  rings.  The  Nathan  automatic 
V.  uum  breaker  is  applied.  The  valve  motion  is  of  the 
H  ker  tvpe,  and  the  gears  are  controlled  by  the  Ragonnet 
I,,  ver  reverse  mechanism  which  in  this  case  can  be  operated 
I'  either  compressed  air  or  steam.  The  valve  motion  bearers 
a  \  supported  on  the  guide  yoke.  The  crosshead  link  is  at- 
t ;  bed  directly  to  the  crosshead  wrist  pin,  thus  saving  weight 
a; id  simplifying  the  design. 

Each  main  frame  is  cast  in  one  piece  with  a  single  front 
rail,  and  has  a  width  throughout  of  5>^  in.  The  transverse 
frame  braces  include  a  large  steel  casting  which  supports  the 
front  end  of  the  firebox,  and  is  extended  forward  to  l^race 
the  main  driving  pedestals.  The  brake  cylinders  are  sup- 
ported on  the  main  frames,  just  forward  of  the  leading  driv- 
ing' pedestals.  The  brake  shaft  is  fulcrumed  on  two  steel 
castings  which  are  l)olted  to  the  frames  under  the  cylinder 
saddle.  These  castings  also  serve  to  support  the  engine  truck 
radius-bar  crosstie. 

The  tender  frame  longitudinal  sills  consist  of  l.^-in.  steel 
channels.      The  tank   is  of  the  water  l>ottom  type,   with   a 
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Cross  Sections  of  the   Boiler 

capacity  for  8,500  U.  S.  gal.  of  water  and  13  tons  of  coal. 

These  locomotives  rank  among  the  largest  of  the  Consoli- 
dation type  thus  far  constructed,  and  probably  represent  the 
maximum  caf)acity  obtainable  in  this  type  with  the  weight 
and  clearance  limitations  imposed. 

The  following  are  the  principal  dimensions  and  data: 

General  Data 

Gage   .'i..... 4  ft.  8»^   in. 

Service    •  • Freight 

Fuel   Bit.  coal 

Tractive   effort    .S5,900  lb. 

Weight  in  working  order 268,000  lb. 

Weight  on  drivers 238,000  lb. 

Weight   on  leading  truck 30.000  lb. 

Weight  of  engine  and  tender  in   working  order 425,000  lb. 

Wheel  base,  driving 16  ft.  0  in. 

Wheel  base,  total   26  ft.  0  in. 

Wheel  base,  engine  and  tender 60  ft.   1 1  J^  in. 

;  Ratios 

Weight  on  drivers   -r-  tractive  effort 4.26 

Total  weight   -^   tractive  effort 4.80 

Tractive  effort    X    diam.  drivers   -i-   equivalent   heating  surface* 650.00 

Equivalent  heating  surface*   -f-   grate  area. 85.20 

Firebox  heating  surface   -^equivalent  heating  surface,*  per  cent 4.40 

Weight   on   drivers    -i-    equivalent   heating  surface* 48.40 

Total   weight   ~    equivalent   heating  surface* 54.60 

Volume  both  cylinders 18.50  cu.   ft. 

Equivalent  heating  surface*   -=-   vol.  cylinders 265.00 

Grate  area   -i-    vol.   cylinders 3.43 


Cylinders 

Kind    Simple 

Diameter  and  stroke 26  in.  by  30  in. 

V  aires 

Kind    Piston 

Diameter    14  in. 

Wheels 

Driving,  diameter  over  tires.  ....,,..••;.....,.. .y,. 57  in. 

Driving,  th'ckness  of  tires 3''i   in. 

Driving  journals,  main,  diameter  and  length 11  in.  by   13  in. 

Engine  truck  wheels,  diameter 30  in. 

Engine  truck,  journrils bYi  in.  by   12  in. 

B  Her 

Style   Straight 

in. 
in. 
in. 
in 
in. 
in. 
in. 
in. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 
ft. 


Working  pressure    IPS  lb.  per  sq. 

Outside  di.?meter  of  Prst  ring ^S^ 

Firebox,  length  and  width 1087^1   in.  by  78 'a 

Firebox  plates,  thickness,  sides  and  back,   -V^  in.:  crown,  7/16  in.:  tube,   '/i 

Firebox,  naf er  space Front,  5  in. :  si<les  and  back,  4 ' i 

Tubes,  number  and  outside  dianuter 300 — 2 

Flues,  numl)er  and  outside  diameter 45 — Sfji 

Tuljcs  and  flues,  length 15  ft.   6 

Heating  surface,  tubes  and  flue-^ 3,3^8  sq. 

Heating  surface,   firebox    216  sq. 

Heating  surface,  arch   tul)es 29  sq. 

Heating  surface.   tr>ta'    ..'...., i. 3.643  sq. 

Superheater  heating  surface ....... .V  •>  i-i    •  • 844  sq. 

Equivaler.t   heating  furfp.ce"* .  . .  ..•.■  .■;.>.,"  • 4.909  sq. 

Grate   area    .w  •■•v.v. ,'. 57.7  sq. 

■.Tender 

Weight .-.>.... .  v.> . 1 57,000  lb. 

Wheels,    diameter ..^.. .  .;■.,.-.;;....••>••. .• ^^  jn. 

Journals,  diameter  and  length  ......'.... 6  in.  by  11   in. 

Water   capacity    8.500  gal. 

Coal  capacity    13  tons 

'Equivalent    heating    surf;  ce    ^    t<  tal    evaporative    heating    surface    -\-    1.5 
times    the    *ui)erhtai'ng    'urtace. 


INTERESTING   FACTS  CONCERNING 

GRADE  RESISTANCE  AND  CAR 

FRICTION 

BY  HUGH  G.    BOUTELL 

A\'hile  making  a  numl>er  of  dynamometer  car  tests  to  estab- 
lish satisfactory  tonnage  ratings  on  a  certain  railroad,  two 
curious  facts  were  brought  out. 

In  the  first  place,  it  was  determined  that  on  at  least  one 
division  of  the  road  the  ruling  grade  was  not  the  same  for 
all  trains.  It  was  .^^omewhat  of  a  surprise  when  a  short  train 
was  taken  out  for  a  test  run  and  was  nearly  stalled  on  a 
grade  where  only  a  moderate  drawbar  pull  showed  on  the 
dynamometer  record  for  the  previous  test  of  the  long  train. 
In  fact,  the  grade  was  not  considered  as  the  ruling  grade  of 
the  division  at  all. 

For  a  time  those  in  charge  were  at  a  loss  to  account  for 
this,  particularly  as  the  grade  in  question  was  a  ver\-  short 
one,  and  seemed  insignificant  compared  with  the  so-called 
ruling  grade  several  miles  long  at  another  point.  In  this 
very  fact,  however,  was  found  the  explanation.  It  was  ac- 
tually shorter  than  the  long  train  and  just  a  little  longer  than 
the  short  train.  In  the  first  case  only  about  half  the  train 
was  on  the  hill  at  one  time,  the  remaining  portion  l>eing  on 
the  level  track  at  each  end.  Therefore  the  locomotive  had 
only  to  lift  one-half  the  train  up  the  grade  at  one  time,  while 
with  the  short  train  all  the  weight  had  to  l>e  lifted  at  once. 
Upon  investigation  it  was  found  that  this  little  hill  really 
was  a  grade  of  aljout  one  per  cent.  Of  course,  if  this  grade 
had  been  so  located  that  the  train  could  take  it  at  compara- 
tively high  speed  it  would  have  had  but  little  effect  on  the 
drawbar  pull,  but  the  conditions  in  this  case  compelled  the 
train  to  approach  slowl\'  through  a  town. 

The  second  point  noted  during  the  tests  was  that  the  re- 
sistance of  a  given  car  varies  to  a  considerable  extent,  de- 
pending upon  the  character  and  distribution  of  the  load  in 
the  car.  It  was  proved  quite  conclusively  that  a  50-ton  gon- 
dola car  loaded  to  capacity  with  coal  is  easier  to  haul  than 
the  same  car  loaded  with  rock.  As  a  general  thing  on  a  road 
with  a  large  number  of  curx'es,  the  higher  the  center  of 
gravity  of  the  load,  the  easier  the  car  seems  to  be  to  haul. 
Car  equipment  used  in  the  transportation  of  crushed  rock  for 
ballast  is  notoriously  hard  to  haul,  the  reason  usually  given 
being  the  poor  condition  of  this  equipment,  but  it  is  probable 
that  the  low  center  of  gravity  of  the  load  is  often  responsible 
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SUGGESTIONS  FOR  IMPROVEMENT  IN 
CAR   DESIGN 

The  following  are  the  three  prize-winning  letters  which 
were  submitted  in  the  contest  on  "How  Can  the  Car  Designer 
Improve?"  This  contest  closed  June  1,  and  the  prizes  were 
awarded  on  the  basis  of  the  practical  suggestions  offered. 

BY  C.   H.  PARIS 

Scientific  car  designing  is  still  in  a  crude  state  of  devel- 
()j)ment.  Many  attempts  at  scientific  designing  have  been 
made  and  much  "figgering"  of  cars  has  been  done,  but  re- 
sults have  not  been  entirely  satisfactory  and  no  uniform  prac- 
tice or  method  has  yet  been  developed  that  can  be  recognized 
as  standard.  Very  little  literature  exists  on  the  subject,  and 
such  as  there  is  exists  in  the  files  of  the  different  railway 
technical  journals.  Examination  of  these  articles  shows  con- 
siderable variation  in  the  methods  and  principles  employed, 
and  ac(iuaintance  with  railway  and  car  building  drafting 
rooms  also  shows  great  differences  in  practice.  Under  such 
( ircumstances  it  is  not  surprising  that  "some  classes  of  equip- 
ment s|)end  too  much  time  on  the  repair  track,"  while  "others 
may  l)e  too  heavy  in  comparison  with  the  revenue  load  which 
they  will  carry  to  be  satisfactory  to  the  operating  depart- 
ment." 

Improvement  of  the  work  of  the  car  designer  may  be  ef- 
fected in  two  ways:  first,  in  the  improvement  of  the  quali- 
fications of  the  designer  himself,  and  second,  in  the  exten- 
sion by  comprehensive  research  of  the  knowledge  of  the 
principles  and  assumptions  upon  which  such  designing  must 
be  based. 

The  qualifications  desired  for  a  car  designer  are  a  sound 
and  practical  working  knowledge  of  the  subjects  of  mathe- 
matics, mechanics  and  strength  of  materials,  good,  common- 
sense  judgment  and  enough  shop  and  road  experience  to  form 
a  basis  for  the  proper  co-ordination  of  jjractical  and  theo- 
retical knowledge.  Persons  having  this  desirable  combination 
of  qualifications  are  not  abundant,  but  in  most  organizations 
there  are  men  having  the  capacity  for  develo|)ing  into  first- 
class  designers  if  means  can  be  devised  for  their  discovery, 
encouragement  and  training.  The  perfection  by  our  indus- 
trial organizations  of  means  for  the  scientific  examination 
and  classification  of  employees,  according  to  fitness  and  ca- 
pacity, will  bring  wonderful  results. 

Apart  from  the  personal  qualifications  of  the  designer, 
there  is  need  that  the  knowledge  of  principles,  assump- 
tions and  methods  of  car  designing  should  be  extended  and 
this  knowledge  formulated  and  made  availal)le  for  the  car 
designer's  use.  Some  good  work  of  this  kind  has  already  been 
done.  In  1896  a  committee  of  the  Master  Car  Builders"  Asso- 
ciation made  a  thorough  investigation,  both  theoretical  and 
experimental,  of  the  design  of  axles,  with  the  result  that  a 
method  and  formulas  for  this  work  were  recommended  to  the 
association  that  have  proved  entirely  satisfactory  for  the  de- 
sign of  all  car  axles  since  that  time.  More  recently,  during 
the  past  two  or  three  years,  committees  on  car  construction 
of  this  association  have  investigated  the  effects  of  buffing 
action  on  center  sills  of  freight  cars  and  have  worked  out 
methods  of  analysis  that  promise  a  complete  solution  of  the 


problem  of  designing  center  sills  for  buffing  stresses.  The 
United  States  Post  Office  Department  specifications  for  the 
construction  of  steel  postal  cars  furnishes  an  outline  of  a 
method  of  procedure  for  the  design  of  steel  jwstal  cars,  the 
principles  of  which  are  largel}  applicable  to  the  general  de- 
sign of  steel  passenger  cars.  These  sf^ecifications  re{)resent 
the  best  and  most  authoritative  statement  of  such  principles 
available  and  are  widely  followed  as  a  basis  for  passenger 
car  design. 

Further  principles  that  need  to  Ije  established  as  a  guide 
for  designing  practice  are:  Satisfactory  working  stresses  for 
sills  and  framing  for  freight  cars;  allowances  to  \>e  made  for 
oscillation  and  impact  in  calculating  the  stresses  in  these 
members;  methods  of  combining  the  vertical  loading  stresses 
with  the  buffing  stresses  for  center  sills  and  the  permissil)le 
values  for  these  combined  stresses.  The  fwst  office  s|)ecifica- 
tions  referred  to  above  need  amplification  in  some  respects, 
especially  in  regard  to  the  assumptions  upon  which  the 
stresses  in  framing  and  load-carrying  memV>ers  are  to  l)e 
computed. 

The  research  work  necessary  to  extend  our  knowledge  of 
the  fundamental  principles  of  car  designing  can  l>e  under- 
taken, the  writer  believes.  b\-  no  one  to  l^etter  advantage  than 
by  the  Master  Car  Builders"  Association.  Xo  j>erson  or  indi- 
vidual corporation  can  have  such  opportunities  for  collecting 
reports  from  all  kinds  of  designs  and  for  getting  the  records 
of  the  results  of  these  designs  in  ser^•ice  as  are  afforded  to 
committees  of  this  association.  The  establishment  of  the  fur- 
ther principles  and  methods  needed  to  complete  our  data  for 
car  designing  can  be  done  in  no  more  satisfactory  way  than 
that  in  which  the  principles  and  methods  we  use  for  axle  and 
center  sill  designing  have  been  established. 

BY  CHAS.  E.  WOOD 
Foreman  Freight  Car  Repairs,  Union  Paciiic.  Kansas  City.  Kan. 

The  steel  freight  car  has  passed  through  the  experimental 
stage  and  is  now  a  well-established  feature  of  railroad  etjuip- 
ment.  But  it  is  still  in  process  of  change  and  improvement. 
Lessons  are  being  learned  from  the  earlier  cars  which  are 
proving  a  great  help  in  the  design  of  new  e<|uipment. 

But  the  knowledge  which  has  l»een  gained  through  ob- 
servation and  careful  noting  of  the  defects  wliich  api)ear  in 
the  different  designs  of  cars  has  not  l»een  obtained  in  the 
drawing  office.  The  designer  must  dejx^nd  on  the  informa- 
tion furnished  him  from  the  men  in  the  field,  and  the  re- 
pair forces  should  be  encouraged  at  all  times  to  rei)ort  all 
failures  which  ma}-  occur,  and  to  point  (JUt  the  weak  features 
of  any  new  design.  This  can  l)est  l>e  accomplished  Ijy  the 
svstematic  use  of  defective  machinerx-  sheets  su|>plemented  by 
a»  special  report  of  any  unusual  condition  which  may  l>e 
observed. 

Even  this  is  not  sufficient  to  cover  the  ground  thoroughly. 
There  are  any  numbet  of  practical  men  who  do  not  care  to 
put  their  ideas  in  writing,  thinking  it  m.ght  Ik?  construed 
that  they  are  criticising  their  superior  officers  who  are  re- 
sponsible for  the  design  of  e(}ui])ment.  l»ut  the>e  men  could 
be  drawn  out  by  a  sympathetic  and  friendly  talk  with  the 
car  designer,  and  a  closer  and  more  personal  relationship 
would  work  to  a  verv  great   advantage.      For   instance,   we 
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would  suggest  that  whenever  any  cars  of  a  new  design  are 
alx)ut  lo  l)e  huilt  that  a  sample  car  first  l)e  built  and  then 
submitted  to  the  inspection  of  a  committee  of  car  foremen 
with  a  view  of  hxating  jwssible  weak  points,  or  errors  in  the 
design.  A  few  slight  changes  in  the  design  before  the  cars 
are  built  might  result  in  the  saving  of  thousands  of  dollars. 
The  car  foreman  kn<jws  from  experience  where  to  look  for 
the  weak  points.  He  may  not  be  able  to  figure  out  theoret- 
ically the  reason  for  the  weakness,  Ijut  he  will  l>e  al)le  to 
refer  you  to  e(|ui[)ment  of  similar  design  which  has  caused 
trouble. 

It  has  l>een  found  that  draft  members  composed  of 
j)rcs-ed  steel  sluipes  are  inclined  to  buckle  and  break;  also 
that  they  are  very  susceptible  to  corrosion.  The  pressed 
steel  has  l>een  replaced  l)y  the  solid  cast  steel  on  nearly  all 
new  cars.  Even  this  material  is  liable  to  bend  or  fracture 
and  too  much  reliance  should  not  be  placed  on  the  steel 
castings  without  giving  them  the  necessary  diagonal  braces 
to  take  care  of  the  severe  side  thrust  which  they  have  to 
meet,  for  instance,  when  being  coupled  on  curves. 

One  very  important  feature  which  api)ears  to  be  overlooked 
by  a  great  many  designers  is  the  facility  for  repairing  dam- 
aged parts,  riie  theory  seems  to  exist  that  a  car  will  run 
through  its  career  and  never  need  repairs.  Unfortunately 
this  is  not  the  case,  for  it  matters  not  how  carefully  designed, 
or  how  carefully  constructed  a  car  may  be,  it  will,  sooner  or 
later,  find  itself  on  a  repair  track.  Tlie  su|)erstructure  should 
l>e  built  on  the  steel  underframe  in  such  a  manner  that  it  can 
readily  be  removed  and  rei)laced  to  repair  a  damaged  and 
twisted  underframe  without  the  necessity  of  destroying  the 
siding  or  fl<K)ring  of  tiie  car.  This  can  now  l>e  done  in  some 
cases,  l)Ut  in  others  it  is  an  impossibility  and  results  in  a  very 
material  in*  rease  in  tlie  cost  of  rejiairs.  Hut  the  j)oint  which 
is  most  strikingly  evident  i-  the  absolute  lack  of  proper  fore- 
thought in  the  design  and  ai)plicati()n  of  safety  a[)pliances. 
In  a  great  many  cases  it  is  impossible  to  apply  a  hand  hold 
on  a  steel  underframe  without  mutilating  the  car  by  chopping 
out  the  sub-sills  because  the  liand  hold  was  riveted  to  the 
steel  sill  lK'f<jre  tlie  wixxl  j)arts  were  apjjlied.  This  is  avoid- 
able and  could  l)e  remedied  l)y  bolting  the  hand  hold  in  place 
and  allowing  the  bolts  to  pass  tlirough  the  wood  sill.  In 
fact,  the  advisability  of  riveting  on  any  hand  holds  or  sill 
steps  is  worthy  of  seriou-  consideration.  The  rivets  undoulit- 
edlv  make  a  more  secure  fastening,  but  safety  appliance  de- 
fects, above  all  others,  are  the  ones  which  we  all  strive  to 
repair  immediately  on  detection  and  on  the  old  wooden  cars 
or  anv  place  where  the  appliance  is  secured  with  bolts  it  is  a 
comparatively  simple  operation.  We  cannot,  however,  ex- 
}>ect  our  light  repair  men  to  carr>-  a  sledge  hammer  and  cut- 
ting chi>el  to  cut  off  rivets  in  the  train  yards,  conse(|uently  we 
have  to  delay  the  car  and  contents  while  it  is  switched  out 
ami  taken  to  a  repair  track  to  remedy  the.-;e  minor,  but  never- 
theless important  defects. 

The  use  of  special  shai)ed  ladder  irons  and  hand  holds 
should  also  be  discouraged  and  the  standard  siiajjcs  adhered 
to  so  that  an  appliance  can  be  renewed  from  regular  stwk 
without  the  necessity  of  having  it  made  specially  by  the  black- 
smith. By  the  exercise  of  a  little  ingenuity  on  the  i)art  of 
the  designer  this  could  be  done  in  most  cases  where  now  some 
odd  design  is  used. 

BY    DENNISTOUN    WOOD 

There  is  but  little  (luestion  that  the  drafting  najm  force  on 
most  of  our  roads  i.-,  not  in  close  enough  touch  with  the  repair 
men  and  tho.se  using  the  cars.  In  some  cases  the  drafting 
room  is  hxated  away  from  the  shojis  and  unless  special  effort 
is  made  the  draftsmen  seldom  see  the  cars  built  from  their 
designs,  still  less  come  in  contact  with  those  who  use  or  repair 
theni^.  V\  hen,  as  in  most  ca.ses,  the  drafting  room  is  adjacent 
to  the  general  shops  conditions  are  not  as  bad,  although  even 
then  the\  are  not  as  they  should  be. 


Due  to  pressure  of  work  the  men  are  usually  confimi 
rather  closely  to  the  drafting  table  and  seldom  get  out  in  the 
shop.  Further,  repair  men,  having  about  all  they  can  do  to 
attend  to  their  regular  duties,  are  not  likely  to  go  to  tli  t 
drafting  room  to  point  out  weak  points  in  design. 

As  a  remedy  the  following  suggestions  are  offered : 

First. — The  chief  diaft.«^man  should  make  periodical  visit> 
to  the  various  shops  on  the  line,  say  to  one  shop  each  month 
He  will  thus  keep  in  touch  with  the  repair  work  l>eing  done 
at  the  various  points   and  will   be  able  to  select  the  besi 
method  of  overcoming  each  class  of  trouble. 

Second. — As  opportunity  arises  in  connection  with  prob- 
lems of  design,  the  draftsmen  should  be  .sent  out  to  investi- 
gate, in  preference  to  taking  matters  up  by  letter,  thus  keep- 
ing the  entire  drafting  force  in  close  touch  with  the  main- 
tenance situation. 

yVfirJ.— When  a  new  design  is  to  be  made,  the  drafting 
room  should  confer  with  the  transportation  department  to 
learn  its  views  as  to  the  most  suital)le  car  for  the  service 
intended. 

Fourth. — With  the  information  gathered  as  outlined  above, 
the  new  design  can  be  worked  out  in  a  general  way,  but  be- 
fore finally  being  settled  on  prints  should  be  sent  to  the  dif- 
ferent shop  superintendents  and  general  car  foremen  for 
criticism,  as  well  as  to  the  transportation  department.  When 
received,  the  criticisms  can  be  weighed  and  the  design  altered 
to  cover  such  of  the  points  as  appear  to  be  well  taken. 

While  this  system  will  require  more  time  for  the  final 
adoj)tion  of  a  design  than  were  the  draftsman  to  consult  no 
one,  it  should  result  in  a  great  saving  in  money,  as  the 
changes  will  l^e  made  on  the  drawing  rather  than  on  the  cars 
after  they  are  built,  and  in  many  cases  will  also  mean  the 
avoidance  of  damage  claims  chargeable  to  cars  of  improper 
design. 


CARPET  STRETCHER 

BY  C.  C.  LEECH 

The  accompanying  engraving  shows  a  simple  design  of 
carj)et  stretcher.  The  material  of  the  toothed  part  and  socket 
is  soft  steel  and  is  forged  out  over  the  anvil,  and  a  tapered 
steel  pin  may  l)e  used  for  forming  the  inside  part  of  the 
socket  for  the  handle.  The  toothed  end  is  forged  thin  as 
shown  and  the  teeth  are  easily  laid  out  and  filed  in.  Xo 
tempering  is  necessar\-  and  the  whole  forging  may  be  rough 
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Carpet  Stretcher  for  Use  at  Car  Terminals 

finished  with  a  file,  if  desired,  and  painted  with  a  coat  of 
black  enamel.  The  handle  may  be  fashioned  on  any  wood- 
turning  lathe  and  should  Ije  of  hard  wood  and  shellaced. 
The  dimensions  given  have  been  found  to  l>e  about  right. 


Boston  &  Maine  Steel  Coaches 

First  Steel  Passenger  Equipment  to  be  Built  for  This 
Road   Weighs    118,500  lb.  and   Seats   88  Passengers 


Sled  Day   Coach    for   the  Boston    &   Maine 

The  Boston  &  Maine  recentl}'  received  from  the  Pullman 
Company  six  steel  coaches  and  two  steel  smoking  cars  which 
are  the  first  passenger  cars  of  this  type  of  construction  which 
this  road  has  placed  in  senice.  The  cars  will  be  used  in  the 
through  service  between  New  York  and  Portland,  Me.,  and 
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will  1)6  followed  by  six  60-ft.  baggage  cars  and  two  70-ft. 
combination  baggage  and  mail  cars. 

The  new  passenger  cars  are  70  ft.  .-tj/^  in.  long  over  end 
sills,   80   ft.  o.)4   in.   long  over  buffer  face  plates   and   are 


5/T6-in  web  plates  with  5-in.  by  33-^-in.  by  ^-in.  angles 
outside  at  the  top  and  3-in.  by  3-in.  by  ^-in.  angles  inside 
and  outside  at  the  bottom.  The  sills  are  26  in.  deep  at  the 
deepest  part  and  are  spaced  16  in.  apart  and  there  is  a  .>0-in. 
by  3/g-in.  top  cover  plate  extendi^  g  between  the  lx)lsters.  The 
side  sills  are  made  up  of  5-in.,  11.0-lb.  Z-bars  riveted  to 
4-in.  by  3-in.  by  5/16-in.  angles  and  extending  the  full 
distance  between  the  bolsters.  The  floor  Ijeams  are  3/lo-in. 
pressed  diaphragms,  5  in.  deep,  and  there  are  two  crossliear- 
ers  placed  10  ft.  on  either  side  of  the  center  of  the  car  and 
built  up  of  5/16-in.  pressed  diaphragms  with  6-in.  by  Vs-in. 
top  cover  plates  extending  across  the  car  at  the  top  and  under 
the  center  sills  at  the  bottom. 

There  is  an  anti-telescoping  device  which  consists  of  two 
6-in.,  23.9-lb.  I-beams  at  each  end  forming  a  part  of  the 
vestibule  door  post  construction.  In  addition  there  are  used 
in  the  body  end  construction  a  3^-in.  by  3-in.  by  5/16-in. 
angle  at  the  corner  riveted  to  a  4-in.,  8.25-lb.  Z-bar,  while 
there  are  two  Z-bars  of  the  same  weight  forming  end  posts 
between  the  door  and  corner  y)osts.  The  door  po.sts  are  6-in.. 
23.9-lb.  I-beams  and  the  end  plate  is  a  7-in.,  12.25-lb.  chan- 
nel.    The  side  frame  con.^truction  includes  a  dropj>er  bar  as 
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mounted  on  4-v.heel  trucks  with  8-ft.  wheelbase  and  spaced  belt  rail,  with  4-in.  by  j^-in.  pressed  channel  side  posts,  two 

54  ft.  31/,   in.  between  center  plates.     Commonwealth  cast  per  pier. 

steel  platforms  and  double  body  bolsters  are  used  with  center         The  coaches  weigh  complete  118,500  lb.  which  gives  a 

sills  of  the  fishbelly  type.     The  center  sills  are  built  up  of  dead  weight  i^er  passenger  of  1,346  lb.    The  smoking  cars 
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weigh  118,000  llj.,  the  dead  weight  per  passenger  l>eing 
1,282  lb.  The  seating  capacity  of  the  coaches  is  88  and 
that  of  the  smoking  car  is  92;  the  latter  have  one  saloon. 
The  dead  weight  })er  })assenger  compares  favorably  with  tliat 
of  the  composite  underframe  cars  now  in  service  on  this  road, 
this  weight  in  these  cars  being  1,262  lb.  The  accompanying 
table  shows  a  comparison  between  these  cars  and  a  number 
of  other  steel  coaches:  / 

Total  Seat-  Weight  per           Length  Type 

weight,  ing  passenger,              over  of 

lb.  capacity          lb                    end  sills  truck 

Boston   &    Maine 1J0.090  88  1,346  70  ft.  3 J^  in.  4-wheel 

Pennsylvania     120,000  88  1.364  70  ft.  4-vkhecl 

New  Jersey  Central.  ..      115.800  78  1.480  63  ft.  4-wheel 

New    Haven    131,000  88  1.488  70  ft.  6  in.  6-whe-l 

New   York  Central I4J,000  84  1,690  70  ft.  6-wheel 

The  trucks  used  on  the  Boston  &  Maine  cars  are  of  the 
4-wheel  Commonwealth  cast  steel  ty^x?,  etjuipped  with  SJA- 
in.  by  10-in.  journals  and  solid  steel  wheels.  They  are  also 
fitted  with  clasp  brakes. 

The  electric  lighting  is  of  the  axle  generator  body  suspen- 
sion type,  one  half  of  the  new  equipment  having  the  Safety 
Car  Heating  &  Lighting  Company's  "Underframe"  system 
and  the  other  half  the  Gould  system.  The  lighting  equip- 
ment includes  16-cell,  300-amper  -hour  batteries.  The  light- 
ing distribution  to  ]:)assengers  is  effected  by  drop  lamps,  all 
located  on  the  center  line  of  the  car.     The  customan.-  upper 
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Interior  of  the  Boston  &.  Maine  Coach 

deck  sash  is  omitted,  the  only  openings  being  those  required 
for  the  Automatic  ventilators.  To  insure  more  than  the 
usual  natural  light,  the  window  sash  is  brass  of  the  narrow 
Fors}-th  type,  giving  a  larger  glass  area  than  is  possible  with 
the  wider  style  of  wood  sash.  The  seats  are  of  the  reversible 
t\pe  made  to  insure  the  greatest  comfort  to  passengers  to- 
gether with  simplicity  of  design.  They  were  manufactured 
by  Heywood  Brothers  &  Wakefield  Company,  Wakefield, 
Mass.  The  seat  covering  consists  of  Chase's  figured  green 
frieze  in  the  coaches,  and  in  the  smoking  cars  Chase's 
Gibraltar  leather  is  used.  All  other  construction  details  are 
the  same  for  both  coaches  and  smoking  cars.  The  interior 
color  scheme  is  cream  white  for  the  headlining  and  lower 
deck,  dull  cherry  for  the  walls  above  the  l)elt  rail  and  dirt 
gray  below.  The  flooring  is  of  Flexolith  cement,  with  color 
to  match  the  lower  side  walls.  Three-ply  Salamander  insula- 
tion is  used  in  the  walls  and  roof,  with  Agasote  headlining. 
Westinghouse   PC   brake  equipment   is   used   with    16-in. 
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Interior  of  the   Boston   &.   Maine  Coach 
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service  cylinders  and  14-in.  emergency  cylinders.  The  draft 
gear  is  Miner  friction  type  A-.>-P  with  Pitt  couplers,  and  the 
buffers  are  Miner  friction  type  B-10. 


AIR  BRAKE  MAINTENANCE 

BY  JOHN  P.  KELLY 

The  following  communication  from  F.  W.  Brazier,  super- 
intendent of  rolling  stock,  New  York  Central,  appeared  on 
page  984  of  the  Rail'icay  Age  Gazette  for  May  5,  1916: 
i'o  the  Editor  of  the  Rail'iiay  Age  Gazette: 

I  have  read  witli  a  great  deal  of  interest  J.  T.  Slattery's 
letter  on  the  Air  Brake  Association  in  your  issue  of  April  14. 

First,  I  want  to  concur  in  all  that  Mr.  Slattery  has  said 
regarding  the  better  maintenance  of  air  l^rakes  on  freight 
equipment.  This  is  a  question  that  has  been  up  many  times, 
and  at  the  last  M.  C.  B.  convention  a  paper  was  read  call- 
ing the  attention  of  all  the  railroads  to  the  proper  mainten- 
ance of  air  brakes  and  the  parts  pertaining  thereto. 

It  is  useless  for  one  railroad  to  attemi)t  to  do  all  the  ad- 
justing and  testing  of  air  brakes.  Many  of  the  roads  have 
gone  to  the  expense  of  fitting  up  temiinals  with  air  testing 
racks  and  have  the  terminals  equipped  with  air  so  they  can 
have  pro{x?r  {pressure  to  test  cars  and  trains  while  they  are  in 
the  yards. 

I  appreciate  the  good  work  which  the  Air  Brake  Associa- 
tion has  done  in  calling  attention  to  the  importance  of  prop- 
erly maintaining  brakes,  but,  unless  mechanical  and  operat- 
ing officers  provide  the  means  and  give  the  time  for  proper 
insi)ection  and  repairing  of  air  brakes,  we  will  never  get  any 
results. 

Under  the  Federal  laws  we  are  compelled  to  have  at  least 
85  per  cent  of  the  cars  in  a  train  in  good  condition  and  the 
sooner  that  officers  wake  up  to  the  fact  that  this  is  a  ques- 
tion that  needs  something  more  than  talking  about  to  get 
results  the  better  it  will  be  for  all  concerned.  Simply  accept- 
ing cars  and  getting  rid  of  them  without  making  other  repairs 
than  just  enough  to  clear  the  law  will  not  keep  up  the  air 
brakes  on  equipment. 

The  M.  C.  B.  rules  are  explicit  as  to  this,  and  prices  for 
doing  the  work  on  air  brakes  are  such  that  the  companies 
that  do  it  will  not  l)e  the  losers.  It  is  right  up  to  each  and 
ever\'  railroad,  large  and  small  to  do  its  part,  particularly 
in  adju.iting  the  brakes  and  cleaning  and  testing  the  triples 
properly. 

Railroads  are  made  up  largely  of  departments.  Operat- 
ing officers  have  their  .-special  duties,  mechanical  department 
officers  have  theirs,  and  when  we  consider  the  importance  of 
the  air  brakes  and  their  maintenance  and  of  the  good  work 
that  has  been  done  by  the  Air  Brake  Association  we  certainly 
should  give  that  association  our  hearty  sujjport  and  take 
some  notice  of  its  recommendations  regarding  this  important 
question. 

The  men  that  compose  the  Air  Brake  Association  are,  as 
a  class,  of  high  order,  and  I  thoroughly  agree  with  Mr. 
Slatter}-  that  they  need  the  backing  of  all  railroads  in  the 
good  work  they  are  doing.  It  is  also  up  to  all  railroads  to 
pay  more  attention  to  the  care  of  air  brakes. 

This  is  a  live  question;  our  company  has  a  large  force  of 
men  attending  to  the  maintenance  of  air  brakes. 

F.  W.  Br.\zier. 

This  is  a  subject  that  deserves  widespread  attention.  Ever 
since  the  Air  Brake  Association  has  been  in  existence  it  has 
talked  about,  and  insisted  upon,  the  importance  of  proper 
and  efficient  maintenance  of  the  brake?  on  both  passenger  and 
freight  cars;  but,  as  Mr.  Brazier  well  says,  "It  is  a  question 
that  needs  something  more  than  talking  about  to  get  results." 
This  matter  has  been  before  the  Master  Car  Builders'  Asso- 
ciation for  many  years,  and  the  condition  of  freight  brakes 
is  .still  so  far  from  being  what  it  should  be,  that  it  is,  I  think, 
safe  to  conclude  that  the  membership  of  the  M.  C.  B.  Asso- 


ciation must  be,  by  this  time,  well  aware  of  the  fact  th  it 
something  besides  talk  will  be  necessary  to  improve  it.  Wli  it 
it  needed  is  less  talk  and  more  action.  We  can  never  talx, 
or  "jolly,"  the  brakes  into  a  better  condition,  but  by  puttii  g 
into  practice  the  recommendation  of  the  Air  Brake  Associ  i- 
tion  the  situation  with  respect  to  brake  maintenance  will  ne 
vastly  improved. 

It  may  be  impossible  for  one  railroad  to  do  all  the  testirg 
and  adjusting  of  brakes  necessary  for  the  whole  country,  but 
I  do  not  believe  that  "it  is  useless  for  one  railroad  to  attemjit 
to  do  all  the  adjusting  and  testing  of  air  brakes."  Any  rail- 
road can  do  all  the  work  necessary  on  the  brakes  to  put  theia 
in  satisfactory  opx-rative  condition  that  its  present  facilities 
will  j>ennit;  and  it  is  fair  to  expect  that  these  facilities  should 
be  adecjuate  to  the  demands  of  the  road's  own  legitimate  rt- 
(|uirements.  Since  the  prices  paid  to  the  railroads  for  doin;; 
the  necessary  work  on  the  brakes  of  foreign  cars  are  fair  and 
liberal  there  appears  to  be  but  little  e.xcuse  for  not  doing  as 
much  as  possible,  even  to  the  e.xtent  of  increasing  present 
facilities,  if  need  be,  to  take  care  of  neglected  foreign  brakes. 
In  fact,  it  seems  as  though  it  would  be  a  good  way  in  which 
to  induce  all  other  railroads  to  get  the  habit  of  maintaining 
their  own  brakes  in  good  condition  if  a  few  energetic,  up-to- 
date  railroads  would  do  the  work  necessary  on  these  brakes 
to  put  them  in  proper  shape,  and  then  render  the  bills. 

The  cleaning  and  testing  of  triple  valves  is  a  very  im- 
portant matter,  more  so  nowadays  than  ever  before,  owing 
to  the  large  number  of  heavy  cars  hauled  in  a  single  train.  .\ 
single  erratic  triple  in  a  modem  long  train  can  find  abundant 
op])ortunity  to  do  serious  damage.  Hence  it  is  of  the  utmost 
importance  that  the  men  employed  to  clean,  repair  and  test 
triple  valves  should  be  conscientious,  should  possess  more 
than  the  average  intelligence,  and  should  be  men  on  whom 
the  railroads  can  rely  for  the  best  quality  of  honest  workman- 
ship, worthy  of  their  implicit  confidence. 

The  "safety  first"  consideration  requires  that  no  imper- 
fectly operating  triple  be  permitted  to  get  into  service,  and 
therefore  no  railroad  should  permit  such  valves  to  go  into  its 
trains,  no  matter  how  many  of  them  may  be  offered  from  con- 
necting lines.  Any  railroad  is  amply  ju.stified  in  removing 
such  triples,  and  applying  others  known  to  be  in  good  re- 
liable condition. 

There  is  a  recommendation  that  the  Air  Brake  Association 
has  made,  which  is  included  in  its  recommended  practice, 
that  reads  as  follows:  "All  air  hose  should  be  tested  for 
leakage  by  the  use  of  soapsuds."  Anv  railroad  so  disposed 
can  follow  this  recommendation  without  waiting  for  its  neigh- 
bor to  adopt  the  practice.  The  air  hose  should  be  tested  with 
soapsuds  while  under  standard  pressure  for  the  purpose  of 
detecting  such  as  are  leaky  and  porous.  Such  hose  are  re- 
sponsible for  a  large  percentage  of  brake  pipe  leakage  which 
is  so  objectionable  in  long  freight  trains,  and  they  are  the 
kind  of  hose  likely  to  rupture  and  cau.se  serious  damage  in 
such  trains,  if  the  rupture  occurs  while  the  train  is  in  motion. 
The  loss  of  air  through  leakage  in  a  100  car  train  will 
amount  to  about  66  cubic  feet  of  free  air  per  minute  and  this 
leakage  in  itself  amounts  to  considerable  in  dollars  and  cents, 
in  the  course  of  a  ten-hour  run. 

Brake  pipe  leakage  has  other  objectionable  features  be- 
sides the  mere  loss  of  air;  it  often  prevents,  in  a  large  meas- 
ure, the  maintenance  of  uniform  pressure  throughout  the 
whole  brake  pipe,  causing  it  to  be  much  lower  at  the  rear  end 
than  at  the  front,  thus  making  the  braking  power  at  the  rear 
less  than  at  the  front,  which  is  a  condition  conducive  to  train 
buckling  in  case  an  emergency  application  should  be  initiated 
at  or  near  the  front  of  the  train. 

Of  course,  this  recommendation  (to  use  soapsuds  on  the 
hose)  cannot  well  be  followed  in  freezing  weather;  but  if 
practiced  when  the  weather  permits,  it  will  enable  the  in- 
spectors to  detect  the  hose  that  should  be  removed  before  the 
train  departs.     After  the  practice  has  been  followed  for  some 
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tin^e  it  will  be  found  that  the  porous  hose  will  disappear,  and 
the-  condition  of  the  brake  pipe  with  respect  to  leakage  will  be 
materially  improved. 

On  cars  that  have  the  proper  size  of  brake  cylinder  there 
is  little  need  for  frequent  adjustment  of  the  slack;  and  there- 
ff  re  no  cars  now  building  or  being  rebuilt  should  be  equipped 
with  a  brake  cylinder  requiring  a  total  leverage  of  over  nine 
to  produce  the  required  braking  ratio. 

The  Air  Brake  Association  will,  no  doubt,  appreciate  the 
nice  things  which  Mr.  Brazier  says  of  it  concerning  the  good 
work  it  has  done;  but  since  it  has  done  so  much  for  the  ad- 
vancement of  the  air  brake,  it  is  only  fair  to  expect  that  every 
railroad  should  give  this  association  substantial  support,  and 
mc  to  it  that  at  least  one  or  more  of  its  air  brake  men,  from 
each  department,  is  in  attendance  at  the  annual  convention, 
to  take  part  in  the  work. 

It  is  ver>'  likely  that  the  suggestion  made  by  D.  F.  Craw- 
ford, of  the  Pennsylvania  Lines,  at  the  1915  M.  C.  B.  con- 
vention, that  the  relations  between  the  Air  Brake  Association 
and  the  M.  C.  B.  Association  be  made  closer,  will  be  pro- 
ductive of  much  good  in  the  way  of  better  air  brake  main- 
tenance. Example  and  demonstration,  it  is  said,  is  far  more 
convincing  than  precept,  and  since  there  is  so  much  that  any 
individual  road  can  do  to  improve  the  brakes  without  hin- 
drance because  of  whatever  condition  may  exist  upon  other 
roads,  it  would  appear  that  the  only  thing  necessar)'  to  imme- 
diately bring  about  a  more  satisfactory  condition  would  be 
s'mply  to  put  into  effect  some  of  those  practices  which  the 
Air  Brake  Association,  as  a  body,  has  been  so  long  recom- 
mending, and  which  wherever  tried  have  proved  so  efficient. 


THE  WORK  OF  THE  GAR  INSPECTOR 

BY  W.  F.  MANDRELL 

An  expert  car  inspector's  value  to  a  railroad  cannot  be 
measured  in  dollars  and  cents;  there  is  no  estimating  the 
amount  of  damage  and  probable  loss  of  life  which  may  result 
from  defective  equipment  being  allowed  to  pass;  or  over- 
looked by  incompetent  or  careless  inspectors.  The  modem 
car  inspector  must  be  a  bureau  of  information.  He  must 
know  the  name  and  value  of  any  part  of  a  car;  he  must  know 
how  repairs  should  be  made,  and  also  how  to  bill  out  repairs 
made  to  foreign  cars.  The  Master  Car  Builders'  book  of 
rules  and  hundreds  of  special  bulletins  must  be  as  familiar 
to  him  as  his  A.B.C.'s.  He  must  keep  posted  on  the  Master 
Car  Builders'  Arbitration  Committee's  decisions  pertaining  to 
tlie  interchanging  and  running  of  cars.  There  are  also  special 
rule  books  issued  for  the  air  brake  and  signal  whistle  system; 
car  heating  and  lighting  calls  for  another  special  set  of  in- 
structions. Refrigerator  cars  have  a  special  rule  book  and 
even  tank  cars  are  coming  in  for  quite  a  few  new  regulations. 
The  LTnited  States  Safety  Appliance  Act  calls  for  special  in- 
structions. All  these  rules  and  regulations  an  inspector  must 
keep  in  mind  as  he  goes  about  his  work.  I  have  heard  some 
people  express  the  opinion  that  a  car  inspector's  jolj  w  as  "easy 
money."  They  think  that  all  he  has  to  do  is  to  sit  down  and 
wait  for  a  train  to  arrive  and  depart.  At  small  points  this 
may  in  a  measure  be  true,  but  when  it  comes  to  terminals  and 
towns  and  cities  where  traffic  commences  to  be  congested 
there  is  a  different  tale  to  tell. 

For  example,  I  will  cite  some  of  my  own  experiences  while 
holding  a  position  as  freight  car  inspector  at  the  terminal  of 
the  road.  My  duties  were  to  inspect  all  trains  on  arrival, 
taking  the  initial  and  number  of  all  cars,  w'hether  defective 
or  not,  paying  special  attention  to  grain  cars  for  leaks  in 
flooring,  siding  and  roofs,  and  watching  loaded  tank  cars  for 
leaks.  At  times  we  had  special  bulletins  requiring  us  to 
look  out  for  our  equipment  that  needed  re-weighing,  and 
various  other  things.  I  had  to  keep  a  complete  record  of  de- 
fects, whether  old  or  new,  and  see  whether  or  not  defect  cards 
were  on  cars  to  cover  the  damages.     For  heavy  repairs  I  had 


to  send  cars  to  the  shop;  for  light  repairs  they  were  marked 
for  the  repair  track. 

I  had  to  keep  posted  as  to  the  time  trains  were  due  to 
arrive  in  order  to  outline  my  work  for  the  day.  Once  a  day 
I  had  to  cover  the  entire  yard  on  the  lookout  for  defective 
safety  appliances,  etc.,  as  in  the  continual  switching  and  mov- 
ing of  cars  there  is  always  something  breaking  or  getting  out 
of  order  and  Uncle  Sam's  inspector  does  not  send  out  ad- 
vance notice  as  to  when  he  will  come  for  an  inspection.  I 
also  had  to  inspect  all  cars  daily  in  the  downtowTi  district 
where  cars  were  continually  being  loaded  and  unloaded.  I 
would  inspect  each  car  thoroughly  and  then  mark  on  the 
side  of  the  car  whether  O.  K.  for  grain  or  other  commodities, 
according  to  the  condition  of  the  car.  In  cases  where  cars 
had  bad  roofs  and  were  in  a  general  dilapidated  condition  I 
would  mark  them  "Route  Home  Empty  for  Repairs."  In 
this  manner  the  yardmaster  did  not  have  to  bother  about 
having  the  insf)ector  find  him  a  car  to  load.  The  switching 
foreman  had  his  instructions  to  look  on  the  side  of  the  cars 
until  he  found  the  one  he  wanted.  As  there  were  always 
plenty  of  cars  unloading  this  scheme  worked  out  satisfactorily. 

I  also  had  to  keep  close  watch  on  cars  placed  at  the  docks 
to  load,  especially  the  refrigerator  cars  placed  for  loading 
bananas,  as  even  in  switching  them  from  the  shop  or  "rip" 
track  to  the  docks  cars  often  became  defective.  The  refriger- 
ator cars  are  given  special  attention  to  keep  from  having  any 
delay  when  a  train  is  made  up  to  leave. 

On  one  occasion  I  found  a  car  with  a  piece  of  the  flange 
broken  off  the  wheel;  on  another  occasion  I  found  that  the 
brasses  had  been  stolen  from  three  cars;  thev  were  to  be 
loaded  that  night  and  had  they  not  been  discovered  there 
might  have  been  a  serious  accident  or  delay,  as  these  cars  had 
already  been  oiled  and  inspected.  I  also  had  two  inter- 
change tracks  to  watch.  However,  this  is  sufficient  to  illus- 
trate my  f)oint. 

When  it  comes  down  to  interchange  work  the  inspector  has 
to  keep  many  important  things  in  mind.  The  now  popular 
"Safety  First"  is  the  car  inspector's  slogan,  yet  it  depends 
upon  his  good  judgment  to  keep  traffic  moving  and  not  un- 
necessarily delay  shipments  that  are  ofttimes  perishable.  He 
must  not  only  see  that  car  and  load  are  safe  to  go  and  safety 
appliances  O.  K.,  but  he  must  look  for  defects  or  parts  miss- 
ing, etc.,  that  the  company  would  be  held  responsible  for 
when  the  car  is  delivered  to  another  road.  WTiere  there  is  no 
defect  card  already  on  the  car,  he  must  reject  it  until  prop- 
erly carded. 

Railroads  are  saved  thousands  of  dollars  annually  by  hav- 
ing well  posted  inspectors  on  interchange  w^ork.  The  inter- 
change inspector  should  be  "Hail  fellow,  well  met,"  for  I 
believe  a  genial  personality  helps  to  clear  up  matters  in  all 
walks  of  life. 

The  inspector  must  keep  a  sharp  watch  on  all  open  loads, 
especially  piling  or  steel  beams,  etc.,  that  are  loaded  on 
groups  of  two  or  even  three  cars.  He  must  see  that  they  are 
properly  staked  and  chained  together  and  that  the  loads  are 
not  too  high  nor  too  wide.  He  must  also  see  that  switch 
chains  are  accounted  for. 

In  spite  of  all  the  extra  knowledge  a  car  inspector  must 
have  over  the  ordinar>'  car  repairer,  in  addition  to  workinpr 
longer  hours  and  seven  days  in  the  week,  there  still  remains 
ver>-  little  difference  in  the  wages  paid  them.  This,  I  be- 
lieve, is  one  reason  why  young  men  with  ambition  usually 
pass  by  the  car  department  for  other  branches  of  the  service 
that  offer  more  inducement  in  both  better  wages  and  quicker 
advancement.  The  responsibilities  of  the  car  inspector  are 
increasing  ever}'  year,  with  a  certainty  of  becmning  even 
more  complicated,  as  modem  efficiency  and  economy  are  con- 
stantly bringing  changes  for  the  betterment  of  the  car  de- 
partment, but  necessitating  more  care  and  watchfulness  on 
the  part  of  the  car  inspector.  I  look  for  the  time  to  come 
when  railroad  officers  will  select  men  for  this  important  posi- 
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tion  with  us  much  care  as  they  would   for  the  position  of 
engineer. 

There  would  l>e  mutual  benefit  derived  were  the  railroads 
to  delenate  as  many  of  their  inspectors  as  could  be  spared 
to  the  annual  meetings  held  by  the  Master  (  ar  Guilders'  As- 
sociation. 


STEEL  ORE  CAR 

The  illustration  sht)ws  one  of  a  numljer  of  steel  ore  cars 
recently  built  by  the  Ralston  Steel  Car  Co.  for  the  Duluth, 
Missaije  &:  Northern. 

The  side  sills  of  this  car  are  composed  of  channels  having 
their  flanges  turned  inwardly  to  provide  a  flush  .surface  for 
the  apj)lication  of  channel  side  stakes.  The  end  sills  are 
connected  to  end  sill  side  sills,  which  have  the  corner  posts 
connected  to  them.  The  upper  ends  of  the  corner  posts  are 
connected  to  top  end  angles,  to  which  the  upper  ends  of  the 
front  and  rear  inclined  hopper  sheets  are  secured.  The  draft 
sills  extend  forward  beyond  the  end  sills  and  to  the  rearward 
to  the  inclined  sheets,  to  which  they  are  secured. 

The  lx)lsters  are  composed  of  diaj)hragms  connected  to  the 


the  lower  portion  of  the  car  Ixxly.  The  links  at  one  end  of 
the  hopper  bottom  are  connected  with  those  at  the  other  ei.d 
Ijy  shafts  disposed  under  the  doors,  and  on  these  shafts 
rollers  are  mounted  running  into  a  trackway  on  the  doors. 
Xear  the  end  of  the  hopper  body,  short  shafts  are  mounted 
in  l)earings,  having  applied  thereto  armed  crossheads  wiih 
curved  links  attached  to  the  arms  and  the  door  shafts. 

A  worm  segment  is  mounted  on  each  short  shaft  and  tie 
hub  of  the  segment  is  made  with  a  clutch  member  haviiii: 
a  lug  on  it.  .Another  clutch  member  is  secured  to  each  shaft 
and  made  to  co-operate  with  the  lugs  on  the  other  clutcii 
members.  The  lugs  in  the  two  clutch  members  are  so  pro- 
portioned as  to  permit  of  relative  movements  of  the  segment 
and  shaft.  Worms  are  mounted  between  the  draft  sills  near 
the  ends  of  the  hopper  body  and  are  dispo.sed  over  and  en- 
mesh with  worm  segments.  A  transverse  shaft  passes  through 
the  worms  for  rotating  them,  and  this  shaft  is  mounted  near 
its  ends  in  bearings  secured  to  the  side  sills.  The  ends  of 
the  shaft  project  beyond  the  side  sills  for  the  application  of 
a  device  for  manually  operating  it. 

Sprocket  wheels  are  secured  to  the  cross  shafts  and  these 
sprockets  are  connected  by  a  chain  so  that  when  one  or  the 
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side  and  center  sills  and  l)ottom  cover  plate.  The  upper 
edges  of  the  diaphragms  are  riveted  to  a  floor  plate  which 
covers  the  entire  portion  of  the  frame  from  the  hopper  sheet 
to  striking  plate.  This  floor  cover  plate  is  riveted  to  the  end 
sill  angles,  draft  sills,  and  side  sills,  and  has  a  flange  at  its 
rear  end  which  is  connected  to  the  hopper  slope  sheet,  fonn- 
ing  a  girder  which  permits  of  the  buffing  stresses  being 
equally  distributed  over  all  parts  of  the  underframe. 

Secured  to  and  extending  from  one  bolster  to  the  other  are 
longitudinal  or  sulj-sills  spaced  a  short  distance  from  the  side 
sills.  These  serve  to  increase  the  strength  and  rigidity  of 
the  underframe,  and  aL^^o  provide  a  connection  for  the  door 
bracket  hinges  and  sloping  side  floor  sheets.  This  sub-sill 
is  connected  to  the  side  sill  proper. 

The  door  mechanism  consists  of  links  suspended  from 
brackets  secured  to  the  draft  sills  at  the  respective  ends  of 


other  of  the  shafts  is  rotated,  motion  will  be  imparted  to  both 
worms  for  turning  the  worm  gears.  When  the  doors  are 
closed  they  are  kept  .>^o  by  the  worm  gearing,  without  the 
necessity  for  the  use  of  pawl  or  ratchet  devices.  When  the 
sub-shaft  has  been  rotated  sufficiently  to  overcome  the  dead 
centers  of  the  link  mechanism,  the  weight  of  the  load  in 
the  hoj)i)er  body  forces  the  doors  full}-  open. 

A  test  was  made  recently  with  one  of  these  cars  loaded  with 
52  tons  of  ore,  to  ascertain  the  length  of  time  required  to 
dump  the  load,  one  man  doing  the  work.  From  the  time  the 
operator  applied  the  wrench  to  the  operating  shaft,  including 
dumping  the  load  and  closing  the  doors,  the  car  was  made 
ready  for  the  return  trip  to  the  mines  in  35  seconds. 

These  cars  are  built  under  patents  owned  by  the  Ralston 
Steel  Car  Company  and  were  designed  by  R.  R.  Weaver, 
mechanical  engineer  of  that  company. 


Empty  and  Load  Brake  Equipment* 


Description   ot   Operation    in    Freight   Service ; 
Small    Air    Consumption    One    of   Its    Advantages 

BY  WALTER  V.  TURNER 
Assistant  Manager,  Westinghouse  Air  Brake  Company 


An  "Empty  Car  Brake,"  "Single  Cylinder  Brake,"  or,  to 
u.-c  perhaps  the  best  name  of  all,  "Single  Capacity  Brake," 
is  ihe  one  most  generally  found  in  railroad  service  today.  It 
is  one  in  which  a  constant  braking  force  is  used  for  all  con- 
ditions of  car  loading  and  one  for  which  the  braking  ratio 
is  invariably  based  on  the  empty  weight  of  the  car.  With 
this  brake  the  range  in  braking  ratio  will  var\'  as  much  a.i 
from  60  per  cent  to  15  per  cent  as  the  car  varies  from  its 
empty  to  its  fully  loaded  weight.  It  is  inevitable  that  cars 
braked  only  one-quarter  as  effectively  as  others  should  close 
up  or  pull  away,  as  the  case  may  be,  according  to  the  rela- 
tive positions  in  the  train.  That  is  to  say,  it  is  inevitable 
that  slack  action — violent  slack  action — should  occur.  Some 
railroads  have,  in  my  judgment,  foolishly  jumj^ed  from  the 
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— Chart    Showing    Braking    Ratios    for    Various    Conditions    of 
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fr}ing  pan  into  the  fire  by  increasing  the  braking  ratio  on 
the  empty  car.  This,  of  course,  increases  the  braking  ratio 
above  15  per  cent  when  the  car  is  loaded,  but  it  is  disastrou:- 
to  ijraking  operations  with  long  trains. 

The  empty  and  load  brake  is  one  wherein  a  braking  force 
is  used  vaning  with  the  weight  of  the  car  and  thereby  giving 
either  a  constant  braking  ratio  for  all  conditions  of  car  load- 
ing or  a  ratio  much  more  limited  in  its  variation  than  in  the 
case  of  the  single  capacity  car  l^rake.  The  empty  and  load 
brake  as  designed  for  freight  service  has  two  distinct  braking 
forces  due  to  the  operation  of  one  or  of  two  brake  cylinders 
during  brake  api)lications.  The  full  service  braking  force  oh 
tainc^  with  the  one  cylinder  is  60  per  cent  of  the  empty 
weight  of  the  car,  as  with  the  empty  car  brake.  It  is  used 
with  the  emjKy  and  partially  loaded  car.  But  when  the  car 
is  leaded  beyond  a  certain  point  the  second  brake  cylinder  is 
cut  into  action  to  assist  the  first.  The  total  braking  forc>^ 
now  equals  40  per  cent  of  the  weight  of  the  fully  loaded  car 
in-iead  of  from  15  to  17  per  cent  with  the  single  capacity 
brake.  The  reason  60  per  cent  braking  ratio  is  not  used  for 
the  loaded  car  is  that  if  it  were  the  second  cylinder  could  not 
l)e  cut  in  until  the  car  was  fully  loaded  without  exceeding  the 
60  per  cent  braking  ratio.  With  a  40  per  cent  braking  ratio 
for  the  fully  loaded  car,  the  load  brake  can  be  cut  in  when 

'Abstract   of  a  i>aper   pre;  f ntetl  before  the   St.    l.<  uis   Railroad   Club,   Feb- 
ruary  11.   1916. 


the  car  is  a  little  more  than  half  loaded  without  exceeding  a 
braking  ratio  of  60  per  cent  for  that  particular  condition 
of  loading. 

Fig.  1  shows  the  way  the  braking  ratio  ranges  for  different 
conditions  of  car  loading,  with  and  without  the  empty  and 
load  brake.  Two  ratios  between  the  loaded  and  empty 
weights  are  given,  namely,  3.5  to  1  and  4  to  1.  The  increase 
in  this  ratio  only  means  a  greater  contrast  between  empty  and 
loaded  car  braking  ratios,  and  this  in  turn  less  uniformity  of 
retardation,  with  resultant  slack  action,  and  less  safety  of 
control  on  mountain  grades.  If,  however,  the  empty  and  load 
brake  is  installed,  it  may  be  cut  into  load  operation  with  55.5 
per  cent  loading  without  exceeding  a  60  per  cent  braking 
ratio  where  the  weight  ratio  is  4  to  1,  or  less,  and  the  corre- 
sponding point  for  a  3.5  to  1  ratio  is  53.4  p)er  cent  loading. 

A  line  representing  a  4  to  1  weight  ratio  is  shown  starting 
from  a  40  per  cent  braking  ratio  for  the  empty  car  and  drops 
to  10  per  cent  for  the  loaded  car.  Where  the  car  is  either 
empty  or  fully  loaded  at  all  times,  i.  e.,  having  no  operation 
with  a  partial  load,  and  employs  the  empty  and  load  brake, 
this  40  per  cent  empty  braking  ratio  is  most  desirable.  This 
lower  braking  ratio  is  also  desirable  for  the  reason  that  it 
niinimixes  the  effect  of  serial  action  in  the  pneumatic  applica- 
tion of  brakes  on  a  long  train.  While  the  40  per  cent  brak- 
ing ratio  is  desirable  for  the  empty  and  load  brake,  a  60  |ier 
cent  ratio  has  been  applied  for  the  reason  that  cars  equipped 
with  the  empty  and  load  Ijrake  may  be  passed  to  roads  which 
do  not  have  emj)ty  and  load  brakes,  and  which  therefore  are 
not  expected  to  cut  the  brake  into  load  position. 

rhe  empt}-  and  load  brake  also  has  a  tendency  to  reduce 
the  number  of  slid  fiat  wheels,  ina.-^much  as  more  uniform 
retardation  is  obtained  throughout  the  train.  Slid  flat  wheels 
are  more  frequentl\  the  result  of  the  cars  being  "knocked  off 
their  feet,"  so  to  sj)eak,  by  sudden  shocks,  permitting  the 
brake  shoes  to  lock  the  wheels  and  hold  them,  the  static  fric- 
tion between  the  shoes  and  the  wheels  l)eing  greater  than  the 
kinetic  friction  between  the  wheels  and  the  rails.  However, 
even  though  the  car  is  knocked  oft"  its  feet  and  thus  the  wheels 
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Fig.  2 — Load   Cylinder,   Showing    Notched    Push    Rod   and   Clutch 

slide  momentarily,  it  doesn't  always  follow  that  thev  will 
continue  to  slide.  For  if  the  pull  of  the  rail  on  the  wheel 
sliding  exceeds  the  pull  of  the  shoe,  the  wheel  will  com- 
mence to  rotate  again  and  so  continue.  To  slide  the  wheel 
from  a  standstill,  or  to  keep  a  car  off  its  feet,  once  it  has  been 
knocked  therefrom,  either  the  cylinder  pressure  must  he  high 
or  the  rail  bad,  or  both.  Slid  flat  wheels  appear  on  empty 
cars  much  more  frequently  than  on  loaded  cars. 

The  shocks  being  greater  with  the  single  capacity  brake 
than  with  the  empty  and  load  brake,  it  is  obvious  how  prolific 
shocks  may  l>e  in  slid  flat  wheels,  due  to  lack  of  uniformity' 
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tU^n   with    ;i-   mm  li   rare   a-   tlit\    wouli!    inr   ilir   [iii-itinii   n\ 
iimiiUiT. 

I  lurt-  would  l>c  mutual  l.tini'il  (Uriwd  wirr  tin    railrnatU 
•<)  ili-K-truto  a*  many  of  tlu-ir  iii-;|HH  tor-  a*  luuM   l»c  r-pan-d 
tu  till'  amui;!l  I1U  ctiiii,'"  luld  !i\   tlu    Mi-t«r  ('ar  liuiiiK'r-"  A- 
-<M  iaticjii.  .  .  .• 

SMA'A.  OKI-  CAK  ''^'-'-'-''.A"':    ": 

I  liv-  il!u-trali<iii  ^Imw-  niu-  of  a  iiumlnr  nf  -itfl  itrr  var- 
rtntitl\  l.uih  l.\  tin-  Kal-Inii  SittI  Car  Cn.  t"nr  the  iHilulli. 
Mi-^aiir  &;   Nurtlurii. 

I  lu-  -uU'  ~il!»  III  tlii.-  »ar  arr  M(m|ti)-id  nl  <  lianiul-  having: 
tli«-ir  llaitui^  turned  iuwardlx  tn  |tri>\ide  a  llu-ii  -uriaee  fur 
the  a(>i>li»  atiwii  ni  t  liaiuiel  ^i<|e  *take-.  Tlie  end  ^ill-  an- 
lonniHled  to  iiid  »ill  -idi-  »ilU.  wliieli  have  the  torner  ptot^ 
n»nne«ted  to  them.  I  lie  ujiper  <iid«  nf  tiie  (<»rinr  pti-t-  are 
eomUTtvd  tu  iMp  end  aniile*.  tu  wiuill  tin  upper  end-  of  the 
frotit  and  rear  in«  lineil  liojiper  -heet-  are  mi  uri-d.  I  lie  draft 
-ilN  I'Metid  forwanl  I.eyond  the  iiid  -ill-  and  to  the  narward 
t<i  the  int  lined   -heel-,  to  which   they   an-  -e(Un<l. 

rile  l>ol-ter-  are  tumpt»-ed  ot'  diajthraum-  iniuieited  tu  the 


the  lower  portieii  of  the  <  ar  1><k1\.      i'he  link-  at  one  end     • 
the  lioppi  r  Itotlom  ari'  tontieeted  with  tho-e  at  tin-  other  i 
liy    -haft-    di-|>o-ed    un<hr    the   dour-,    and    on     tlie-e     -lur 
roller-   an    mouiUi'd    running'   into  a    traekwax    on    tlu-  dou 
.Near  ill.    I  nd  of  tlu-  hop|ur  l.ody,  -hurt   -haft-  are  mouiU'  i 
in    l»i-ariiiLr-.    havim:   applied   thereto   armed   i  ro--h»-ad-   wi 
turved   Ii[ik-  attaehed  to  the  arm-  and  the  door  -haft-. 

.\   worm  -e^niein    i-  muunli'<l  on  eadi  -horl   -haft   and  i' 
hul>  of  the  -I'timent   i-   made   with    a   t  luteh    memKer   ha\i: 
a  luu  oil  it.      .\nother  »  lutt  h  meml'er  i-  -eiured  to  ea*  h  -li.i 
and    tnade   to   (O-operate    with    the    hm-   on    the   other   ehii. 
memher-.      Ihe  \u\i>  in  the  twn  ilutili  memlier-  are  -o  pr. 
jtortioned  a-  to  |Krmit  of  relati\e  movement-  of  the  -eizmei 
and   diaft.     Worm-  are  mounted  lietween  the  draft  -ill-  ni ; 
the  end-  of  the  hopper  liod\    .iiid  are  di-|»o-ed  o\ir  and  en- 
mt-h  with  worm  -»Lrment-.     .\  tran-vi-r-e  -haft  |>a--e-  throu^'l; 
the  worm-  idr  rutatinu'  them,  and  thi-  -haft  i-  mctunted  nea- 
it-  end-   in  luarinu-  -ei  ured  tu  the  -ide  -ill-.       ihe  end-  e.: 
the  -haft  projet  t   l»eyond  th«'  -ide  -ill-   for  the  ajiplii  ation.of 
a  deviee  lor  manually  operating  it. 

Spnkket   wheel-  are  -eeured   to  the  ero—  -haft-  and   tlK'j.o 
-pro(  k  t-  are  eonneeted   1>\    a  <  hain   -o  that    when  one  or  the 
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-ifle   and    eenier   -ill-    and    Ixittom    (omt    plate.        I  lie    upper  other  of  the  -haft-  i-  mtated.  motion  w  ill  i.t    imparted  to  lioth      '. 

idu'e-  (»f  the  diapliraiim-   are   riveted  to  a    tloor   |ilale   whieh  wornt-    for    luriuni:    the    worm    Lr<ar-.      When    the   door-   are   • '.■ 

I  ov«r-  the  entire  |Mtriion  of  the  franu-  from  the  hopper  -heet  .  l<i-ed    tliev    are   kept    -o   l>\    \\n-   worm    marinu.   without    the  ;    ■■ , 

to  -trikinu  )>late.      I'hi-  tloor  « ovir  plate  i-  rivet«d  to  tin-  end  neei— it\    for  tlu-  u-e  of  pawl  or  rat(  het   device-.      When  the  ■  ' 

.-ill  aii'ilo,  draft  -ill-,  and  -ide  -ill-,  .mcj  h.i-  .1   il.ume  .it   it-  -ui>  -haft   h.i-  lieeii   rotatecl   -utYit  ienth    tu  u\ercc»me  the  cleail-"  •  .■; 

rear  end  which  i-  lomuitecl  to  tlu-  ho|>per  -lope  -lu-et.  form-  c  i-nter-   of   the    link    nu-c  haiusm.    the    weight    of   the    lo.id    in  '  '.. ': 

iiiil    a    u'irder    which    |>c-rmil-    of    tlu-    l>utYmi:    -tre--e-    ln-inLj  the  hopp<r  l«ocl\   fon  e- the- door-  full\  cipen.  .V-. 

«-'|Ually   di-tril>uti-cl   o\er  .dl    part-   of   tlu-   uiuU-rframc-.  .V  te-t  wa- made  receiuly  with  uiunf  tlu-c- car-  loaded  with   .,  ;•: 

St-c  ured  tc>  aiul  c-\t«-ndiiiu  from  one  l>ol-ter  to  the  other  are  5_'   ton-  of  ore.   tu  a-certain   the   leiiu'tli   uf  tinu-   rec|uire(l   to      /•  " 

hmu'itudmal  cir  -ul>--ill-  -pa«ecl  a  -hurt  di-taiui-  fnin  the  -ide  clump  tlu-  load,  one  man  doiiii,'  tlu-  work.     I'rom  the  time  the    ":. 

-dl-.       !"lu--»-  -er\e   lu   inc  n-a-i-   the-   -tnn-jth   aiul    riuidit\    of  operator  ;pplic-d  the  w  reiic  h  to  thi-  uperatini:  -haft,  indudiiii;     '•  \ 

the  un«l«-rframe.  aiicj  al-o  provide  a  icmniction   for  the  clcH)r  c|um|iin_:  the  loacl   aiul  clo-inir  the  door-,  tlu-  car  wa-  macJe       ;- 

bracket   hiniTe-  aiul   -lopiiiL:   -ide   ll<»or   -licet-.       I  hi-    -ul»--ill  ready   for  tlu-  rc-turn  trip  tu  tlu-  mine-   in  .v^   -econcj-.  ^-  ■■  ~." 

i- comu-c  tc-cl  to  the  .-i«lc-  -ill  proper.  The-e  car-  arc-  l.uilt   under  |iateiil>  owned  hv  the  Kal>ton     .-;: 

The    clour    mc-clKuii-m    eon-i-t-    cif    link-    -u-p<-nc|e-c|    from  Ste-el    (V.r   ("cimpanx    aiul    wen-   de-iiiiied    1<\    R     R     W  eave-r,  .' " -/ 

|)rai  kit-   -eiun-il   to  ih.-  dr.ift    -ill-   at   tlu-   re-pe-eti\e-  i-ncl-   uf  iiu-e  liani<  al  eni,'inee-r  of  that  eompain.  ■,•;:..' 


Eniptv  and  Load  Brake  Eql  ipmknt 

■ 'i  ' ^'■■.,. ■■'■'■'■:':'■.' k'- ■.'\:     Description   ot    Operation    in    l'reij*ht    Ser\  ice  ; 
.;.  .■^>:. ',     X     Small     Air    (Consumption    One    of    Its    Ad\antages 


in    W  AI/n-.K    \.    TIRSKR 

Assistant    ManajScr.    \\  cstinjjlKiiisc   Air   Hrake   (-«»mpan\ 


\!i  ■■|',ni|it\   (";ir  Hr.ikt-.""  ■■SiiiL'lr  (xlindtr  liraki-."  or.  to 
[nrli.ip-  iIk'   iH-^t   Tiaim    of  all.   "Sinuli-   (apatit}'   Hrakf." 
:i   OIK-  mo>l  uiiKTally  t'oiuiti  in  railroad  M-rvin'  tcKJay.     ll 
iir  in  wliidi  a  con>tant  lirakiniz  t'on  i-  is  used  for  all  con- 
.iii-  of  (ar  loadiniz  and  oni'   for  wliiili  tiif  hrakinij  ratio 
.iivarialily  l(ii>cd  on  tlu'  fni|)ty  weiiiht  of  thr  lar.     With 
Uiir«  l»rak».'  tlu"  raniic  in  l)rakini,'  ratio  will  vary  as  niudi  as 
Truiii  (»•'  ptr  lint  to   15   per  cent  as  the  car  varit's   from   its 
empty  to  its  fully  loaded  weiiiht.      It   is  inevitable  that  cars 
i.r.iktd  onl\   <tne-(|uarter  as  effectively  a>  others  should  do-e 
up  or  pull  away,  as  the  case  nia\    he.  aicordint;  to  the  rela- 
tive position>   in  the  train.       That   i>  to  say.   it   i>   inevitaliK' 
iii.it  >lack  action      vioKnt  -lack  at  tion      should  oecur.     Some 
r.iilroads  haVe.   in  m\   judununt.   foolishly   jumped    from  the 
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■    ■;■■'■■     fi^ttrf  to^tf'n^    of    f^Tuj'if   Ca-  :■  :  ■  ■  ■-.■       ■.■    \ 

^ig.    1 — Chart    Showing     Braking     Ratios    for     Various    Conditions    of 
Freight  Car  Loariing.  with   and   without   Empty   and    Load    Brake 

fryinii  I'.m  into  ilie  tiri'  \>\  in*  rea-inii  liie  lirakini;  ratio  o;; 
the  empty  car.  I  hi-,  of  M)ur-(.  int  rea-e-  the  lirakini:  raliu 
ahove  15  percent  when  the  (ar  i-  loaded,  l-ul  it  i-  di-a'«irou- 
to  iirakinir  operations  with  louij  train>. 

I  lie  empi\'  and  load  hrake  i-  one  wherein  a  lirakin;:  fori. 
i>  used  varxinu  witli  the  ueiL'hi  of  the  i  ar  and  therehy  iiivin:: 
either  a  ion>lant  l>rakini:  ratio  for  all  i()nditi<in>  of  ear  load- 
ing or  a  ratio  mu.  h  more  limited  in  it<  variation  than  in  tli. 
i.iM-of  the  >inLrle  eapaiilv   tar  hrake.      I  he  empty  and   ItKid 
hfiilie.  as  de-iunitl  for  freiLiln  -t  r\  it  e  ha-  luo  di-tiutt  hrakin;: 
forces' due  to  ilu   operalioii  oi   one  or  ot   two  hrake  eylitider- 
duviuLf  hr.ikt  applii  ation-.      1  he  full  -ervii  e  hrakini:  fori  e  o! 
'ii'nd    with    the   ttiie   ivlinder    i>    oO    per   eeiit    of   the   em|.iy 
''Vtiu'ht  of  tile  lar.  a-  with  the  emjity  ear  lirake.      It   i-  u-ed 
'  i'.li  llu    emplv    and  partiallx'  loadtd  tar.      Hut  when  the  ear. 
:-  loaded  ht\ornl  .i  ti-nain  point  the  Mtond  hrakt   exlinder  i- 
'  ui   into  aition   to  a--i-l   the   l"ir-t.       The  total   lirakini:   fori  • 
no\V  iMjU.d-  4(1  pi  r  tilU  of  the  weight  of  the  fully  loatletl  ear    , 
in-w-ad  of   from    15   to   17   per  t  tin  with  the  -imzle  eapaeit) 
hrake.      The  rea<oii  (•<>  |>er  i  iiit  hrakiuL'  ratio  i-  not  um(1  for 
tht  loaded  tar  i>  that  if  it  were  the  -nontl  i  ylinder  eould  ivol 
he  tut  in  utitil  the  tar  u.i-  full\   loatled  withciut  eNieediniT  th-.' 
'■''  pt-r  tent  iirakiiiiJ  ratio.      With  a  4(1  per  t  iiit  hrakiiiLT  ratio 
'or  thi    fuih    ll  adnl  «ar.  llie  loail   hrake  tan   he  <  ul   in   when 


the  ear  i>  a  little  more  than  half  loadeil  without  eXCixiliiu.;  a 
hrakini:  ratio  of  od  pi  r  i  eiit  for  that  partiiular  eonditioii 
ol    loadiiiL:. 

I  ii:.  1  -liow>  the  wa\  the-  hrakini:  ratio  raime-  for  different 
iondition>  of  ear  loadint:.  with  and  without  the  einptx  and 
load  hrake.  Two  ratio>.  Utween  the  Icxided  and  empty 
Weight-  are  yiven.  namely,  ,>.5  to  1  and  4  to  1.  The  inerease 
in  this  ratio  onl\  mean-  a  greater  cctntnist  l»etween  empty  and 
loaded  ear  hrakini:  ratios,  and  thi>  in  turn  les.-  unit"<»rmity  of 
retardation,  with  re-ultani  >laik  action,  and  less  safety  of 
eontrol  on  mountain  grades.  If.  however,  the  emptv  and  load 
hrake  is  in>talled,  it  may  he  eui  into  load  operation  with  55.5 
])er  lent  loadim;  without  exeeedini:  a  00  per  eent  hrakin,^ 
ratio  where  the  weiiiht  ratio  is  4  to  1.  or  less,  and  the  corrc- 
-p<;nclin<i  jH)int  for  a  .>.5  lo  1  ratio  i>  5.v4  \Kr  eent  loading. 

.\  line  representinir  a  4  to  T  weitrht  ratio  is  shown  -tartini! 
from  a  4(»  per  eeiu  hrakin<:  ratio  for  the  empt\  car  and  drop.- 
to  1(1  jKT  cent  for  the  loadetl  car.  Where  the  car  is  either 
empty  or  fully  loaded  at  all  times,  i.  e..  havinji  no  oi>eration 
with  a  jiartial  load,  and  employ-  tlie  empt\  and  load  hraki-. 
till-  4(1  per  tent  empty  ]»rakinL'  r.iiio  i-  mo-t  de.-irahle.  Thi- 
h»w*r  hrakinu  ratio  i>  also  de-irahle  for  the  na-on  that  it 
niinimi/e-  tin  effeit  of  -erial  action  in  the j>neumatic  .ijijjlica- 
^tion  of  hrake-  on  a  lonu  train.  While  the  40  jH-rient  hrak- 
inu  ratit-  i-  <ie.-iraiilt  for  the  ejnjtty  an<l  ltia<l  hrake,  a  OO  jht 
.eent  ratio  ha>  heen  .q>p|iiVl  for  the  rcaMtn  that  car-  c»juij»iH.»l 
w  iiii  the  empty  and  load  hrake  JiiayU"  fia'>Si'<l.t<i  RKids  Axiueli 
do  not  have  iin|)ty  ;'.nd  load  hrako.  and  whieh  tlierefore  are 
not  evpei  ted  to  i  lit  the  hrake  into  load  |M»-ition. 

I  he  empty  aiitl  load  hr.ik*  al-vi  iia>  a  tendein  \  to  redut  e 
till  numliir  (j1  -lid  il.it  wheels.' inasmueh  a-  more  uniform 
retardation  i-  ohtaine.j  ihroutrhciut  tlu  train.  .Slid  llat  wJKels 
are  Tliore  frei|Uenll\  the  ri-uit  of  the  » .;r-  iieinu  "kntw  keil  off 
their  leet."  m»  to  -peak.  h\  -uihleii  -hoik-,  permiitiiu:  the 
hrakt  -hot-  to  lot  k  the  wheels  and  hold  tlu-m,  the  static-  fric- 
tion hetweiii  till  -hoe-  and  the  ^vhecl^  U'ini:  greater  than  the 
kiiietii  frittitiii  hit  wet  n  the  wheel-  ami  till'  rail-.  However. 
e\tn  thouiih  the  ear  i-  knot  ked  otf  it-  t\i  t  and  iliu-  iIk-  wlniU 
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Fig.   2 — Load   Cylinder.   Showing   Notched    Push    Red   and    C'litch 

-lidi  momeniaril\,  it  diRsn't  ahv;t>V  fol1<m-  Wai  tliev  ■will 
loniinue  to  slide,  lor  if  the  pull  of  the  rail  on  the  wiuel 
sliding  eveeeds  the  |>ull  of  the  shoe,  the  wheel  will  com- 
nii  nt  e  to  rotate  airain  and  >o  continue.  To  slide  the  wlutl 
from  a  >land-till.  or  to  keep  a  <ar  off  it-  feet,  oiu f  it  has  Uvn 
kiiiKked  therefrom,  either  the  cylinder  pre-sure  mu-t  l>e  hiizh 
or  the  rail  bad,  or  hoth.  Slid  ilat  wlu-cl-  afijX'ar  <>i\  einptv 
ear-  nun  h  more  fre<|Uently  than  on  loaded  curs. 

the  -hink-  heiuL'  iirealtT  with  the  -inirle  ia]>aiitv  hr.ik.^ 
than  with  the  empty  and  load  hrake.  it  i-  ohviou-  how  proline 
>liiH  k-  ni.i\   he  in  -li<l  llat  wheel-,  due  to  l.u  k  of  unifonm't\ 
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in  braking.  And  thus  the  role  of  the  emjjty  and  load  brake 
in  eliminating  slid  flat  wheels  and  all  the  other  evils  arising 
from  slack  action  is  apparent. 

GR.\DE    SERMCE 

In  grade  service  the  advantages  of  the  emjity  and  load 
brake  are  at  tirst  glance  more  apjxirent.  In  descending  a 
grade  a  certain  portion  of  the  car  weight  is  acting  to  accel- 
erate it,  and  if  this  acceleration  is  not  to  take  place,  an  equal 
opposing  force  must  be  brougiit  into  play  to  counteract  the 
accelerating  force.  In  calculating  train  control  on  grades 
it  is  necessary  to  consider  the  internal  resistance  of  cars,  but 
this  is  neglected  in  figuring  stops  for  the  reason  that  many 
tests  have  demonstrated  that  in  bringing  a  car  to  a  stop  the 
internal  resistance  is  just  about  equal  to  the  force  required 
to  overcome  the  rotative  energy  of  the  wheels. 

The  retarding  force  set  up  Ijy  the  brakes  on  a  car  is,  in 
terms  of  the  car  weight,  equal  to  the  braking  ratio  multiplied 
by  the  brake  rigging  efficiency  and  by  the  coefficient  of  brake 
shoe  friction.  Thus,  if  a  loaded  car  equipped  with  a  single 
-capacity  brake  has  a  braking  ratio  of  15  per  cent,  a  rigging 
efficiency  of  85  per  cent  and  a  brake  shoe  friction  of  15  per 
cent,  the  retarding  force  will  be  .15  X  -85  X  15  ==  .01915 
or  1.9  per  cent  of  the  car  weight.  That  is,  this  retarding 
force  will  just  equal  a  net  accelerating  force  of  1.9  per  cent, 
-or  one  due  to  a  grade  of  1.9  -j-  0.4 


—    7 


2.,S  per  cent,  making 


flexible,  safe  and  economical  the  empty  and  load  brake  i  . 
This  reserve  may  be  utilized  by  handling  a  train  with  tie 
empty  and  load  brake  twice  as  long,  other  things  being  equa  . 
as  the  empty  car  brake  train  and  with  the  same  factor  (  ' 
safety.  In  the  matter  of  coming  to  a  stop  on  a  grade,  th  > 
stop  distance  will  be,  other  things  being  the  same,  inversel  • 
proportional  to  the  braking  ratio. 

A  train  equipped  with  the  single  capacity  brake,  averaging 
75  per  cent  of  the  full  service  braking  power  (average  cylin 
der  pressure  M.5  lb.,  an  assumption  really  too  high),  tha' 
will  run  away  on  the  2.3  per  cent  grade  will  be  held  at  ;i 
constant  speed  of  20  m.  p.  h.  with  the  empty  and  load  brakr 
and  with  45  per  cent  of  the  full  service  braking  power  (aver 
age  cylinder  pressure  of  22.5   lb. — a  ver}-  conservative  as 
sumption),  and  its  reser\^e  braking  force  enables  it  to  stop 
from  this  speed  in  less  than  500  ft. 

AIR    CONSUMPTION 

The  air  consumption  in  braking  a  railroad  train  depend^5 
upon  the  numl)er  of  cars,  the  brake  pipe  and  auxiliary 
volumes  for  each,  and  the  amount  and  number  of  brake  pipe 
reductions  used.  The  freight  empty  and  load  brake  is  so 
designed  that  when  operating  in  load  position,  air  is  admitted 
to  the  ''empty''  cylinder  alone  until  a  brake  pipe  reduction 
of  about  8  lb.  has  been  completed.  The  load  cylinder  is 
then  automatically  cut  into  operation.    But  the  empty  cylinder 
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Fig.  3 — The  Combined  Empty  and  Load   Brake 


the  above  allowance  for  internal  resistance.  Rut  this  would 
provide  no  reserve,  no  margin  for  safety  or  fle.xibility,  because 
it  would  necessitate  a  constant  cylinder  pressure  of  50  lb. 
(the  basis  for  the  braking  ratio  mentioned)  all  the  way  down 
the  grade.  Leakage,  recharging  and  the  ability  to  come 
to  a  stop  when  desired  would  be  quite  uncared  for.  Consid- 
ering time  for  recharging,  length  of  train,  reserve  power 
for  making  a  stop,  leakage,  etc.,  the  cylinder  pressure  will 
average  only  .SO  lb.  for  the  entire  descent  of  the  grade.  This 
means  that  the  retarding  force  will  be  only  30/50  of  1.915  or 
1.15  per  cent,  and  the  ma.xinium  grade  corresponding,  1.15 
-|-  0.4  or  1.45  per  cent.  Making  the  same  allowance  for  the 
empty  and  load  brake,  we  find  the  maximum  grade  to  be 

G  =  .40  X  .85  X  .15  X  30/50  -f  0.4  =  .^.46  per  cent. 
These  limiting  grades  stand  in  approximately  the  same  rela- 
tion as  do  the  braking  ratios  for  the  two  types  of  brake.  In 
•  each  case  approximately  the  same  factor  of  safety  holds  good. 
That  is  to  say,  the  empty  and  load  brake  is  as  safe  on  the 
3.46  per  cent  grade  as  the  single  capacity  brake  is  on  the  1.45 
per  cent  grade,  the  only  difference  being,  as  will  later  be 
shown,  an  increase  in  air  consumption  of  17  per  cent  for  the 
empty  and  load  brake. 

The  empty  and  load  l)rake  will  control  a  train  of  loaded 
cars  on  a  certain  grade  with  only  one-half  the  air  consump- 
-tion  required  by  the  single  capacity  brake  with  the  same  train 
.cm  the  same  grade.     This,  in  itself,  shows  how  much  more 


has  meanwhile  taken  up  all  the  slack  in  the  brake  rigging, 
the  load  brake  piston  not  moving  at  all,  due  to  the  use  of  a 
special  notched  push  rod  and  clutch  device,  until  air  is 
admitted  to  the  load  cylinder.  This  cuts  down  the  load  brake 
piston  travel  to  a  minimum,  making  it  about  lj/2-in.  instead 
of  the  usual  8-in.  piston  travel.  Fig.  2  shows  a  sectional 
cut  of  this  device  and  Fig.  3  the  operating  mechanism  and 
the  relative  arrangement  of  all  parts. 

Thus,  where  the  two  cylinders,  the  empty  and  load,  are  of 
the  same  size,  the  volume  of  air  required  for  a  certain  brake 
pipe  reduction  is  roughly 

1.5 

=   19 

8 
per  cent  more  for  the  two  cylinders  than  for  the  single  cylin- 
der brake,  instead  of  100  per  cent  more,  as  would  be  ordi- 
narily expected  with  the  use  of  two  cylinders  as  compared 
with  one.  As  the  empty  brake  cylinder  takes  up  all  the  shoe 
clearance  and  slack  in  the  rigging,  a  high  leverage  ratio  may 
be  used  for  the  load  cylinder  without  any  of  the  evil  effects 
of  high  leverage  on  the  single  capacity  brake  or  on  the  emptv 
cylinder.  If  the  empty  cylinder  has  a  leverage  ratio  of 
9  to  1  and  the  load  cylinder  force  is  multiplied  1^  times 
by  the  time  it  comes  to  the  empty  cylinder  push  rod  (see 
Fig  3),  the  final  leverage  multiplication  for  the  load  cylinder 
is  IV2  X  9  =:  13'/^.    Thus,  if  the  empty  cylinder  is  respon- 
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siliio  for  16  per  cent  braking  ratio  with  the  loaded  car,  to 
the  load  cylinder  is  due  ly^  X  16  per  cent  =  24  per  cent 
bn' icing  ratio,  and  the  total  for  both  is  40  per  cent.  This, 
with  the  use  of  the  special  clutch  and  notched  push  rod  for 
the  load  cylinder  as  before  mentioned,  explains  briefly  why 
the  remarkably  low  air  consumption  is  possible  for  the  empty 
and  load  brake. 

1  he  superior  air  consumption  performance  and  reserve 
braking  force  of  the  empty  and  load  brake  may  be  utilized  in 
several  ways.  The  speed  of  trains  down  grades  may  l^e  in- 
creased, the  speed  restriction  or  limitation  now  passing  from 
the  brake  to  the  question  of  wheel  temperatures.  The  length 
of  trains  and  the  loading  of  cars  may  be  increased  or  all 
these  increases  made  and  still  leave  the  reserve  in  air  supply 
and' braking  force  comfortably  great;  and  remember  that 
this  means  increased  traffic  capacity,  reduced  unit  costs  and 
correspondingly  increased  net  revenue. 

RESULTS  or  TESTS  ON  THE  VIRGINIAN 

Dynamometer  car  tests  made  on  the  Virginian  Railway 
between  Princeton,  \V.  Va.,  and  Kellysville,  over  a  1.5  per 
cent  grade  10.5  miles  long,  brought  out  clearly  the  advantages 
of  the  empty  and  load  brake  over  the  single  capacity  brake. 
On  this  grade  with  a  train  of  90  loaded  cars,  30  of  which 
were  equipped  with  the  empty  and  load  brake,  these  cars 
l)eing  placed  at  the  head  of  the  train,  the  train  was  stopped 
from  a  speed  of  21  m.  p.  h.  while  the  speed  of  a  similar  train 
composed  of  all  single  capacity  brakes  was  reduced  to  8 
m.  p.  h.  from  the  same  speed  with  the  same  brake  pipe  re- 
duction. Also  the  average  brake  pipe  reduction  required  to 
control  the  trains  was  only  half  as  much  for  the  first  train 
as  for  the  second  train.  The  first  train  was  satisfactorily 
handled  at  an  average  speed  of  19  miles  an  hour,  whereas 
the  average  speed  for  the  second  train  was  only  16.5  miles 
an  hour. 

Just  preceding  the  final  application  at  the  foot  of  the 
grade,  with  the  train  having  all  single  capacity  brakes,  the 
brake  pipe  pressure  was  only  78  lb.,  instead  of  91  lb.,  as  it 
was  to  start  with.  With  the  similar  train  having  30  empty 
and  load  equipments  on  the  head  end,  the  brake  pipe  pres- 
sure preceding  each  successive  application  was  maintained  at 
93  lb.,  no  difference  being  noticed  between  the  recharged 
pressure  previous  to  the  first  application  and  that  just  before 
the  stop  at  the  foot  of  the  grade. 

Emergency  stops  from  23  m.  p.  h.  on  the  grade  with  trains 
consisting  of  one  locomotive,  dynamometer  car,  six  loaded 
coal  cars  and  caboose  (brakes  on  locomotive  and  caboose  cut 
out)  were  made  in  an  average  distance  of  1,780  ft.,  when 
the  cars  were  equipped  with  single  capacity  brakes.  A  simi- 
lar train  having  cars  equipped  with  empty  and  load  brakes 
was  stopped  from  the  same  speed  in  approximately  720  ft., 
40  per  cent  of  the  distance  required  to  stop  with  the  single 
capacity  brake. 


because  the  men  have  to  step  down  slightly  to  reach  the  gate 
and  are  therefore  held  from  being  swept  off. 


TRAP  DOORS  ON  OBSERVATION  GARS 

A  large  eastern  road  recently  went  into  the  matter  of  side 
gates  and  trap  doors  on  observation  car  platforms  very 
carefully  and  it  was  decided  to  provide  for  the  trap  door 
opening  first  and  the  gate  afterwards.  This  forces  trainmen 
to  open  the  trap  and  the  gate  in  going  back  to  flag  instead  of 
simply  opening  the  gate  and  jumping  off  the  platform. 
Similarly  in  the  case  of  a  trainman  trying  to  reach  the  plat- 
form again  after  a  train  has  started,  it  will  make  it  possible 
for  him  to  make  use  of  the  steps  instead  of  trying  to  climb 
over  the  trap  door  with  great  risk  to  himself. 

It  also  safeguards  against  passengers  opening  the  gates,  or 
leaving  them  in  an  unsafe  condition  when  the  train  is 
running. 

Accidents  on  account  of  porters  being  thrown  from  a 
train,  caused  by  the  train's  starting  suddenly,  are  avoided 


TERMINAL  GAR  GLEANING  YARDS* 

BY  R.  N.  MILLER 

The  average  railway  passenger  terminal  yard  is  designed 
for  a  two-fold  purpose,  and  the  way  in  which  this  two-fold 
purpose  is  satisfied  determines  the  degree  of  success  of  the 
entire  layout.  The  main  function  of  the  terminal  cleaning 
yard  is,  as  its  name  implies,  to  provide  adequate  facilities 
for  inspection,  repair  and  sanitation  of  equipment  used  in 
passenger  train  service.  The  secondary  function  is  that  of 
serving  as  a  temporary  storage  or  waiting  yard  for  passen- 
ger trains  after  they  have  Ijeen  inspected  and  made  ready 
and  before  being  advanced  to  the  main  terminal  for  the 
assigned  runs.  Therefore,  a  terminal  cleaning  yard  must 
possess  a  location  that  will  lend  itself  readily  to  train  move- 
ments and  at  the  same  time  not  involve  too  great  an  initial 
investment.  At  the  same  time  it  should  have  such  a  loca- 
tion with  respect  to  the  main  passenger  terminal  as  to  re- 
quire a  minimum  of  expense  in  moving  trains  to  and  from 
the  passenger  terminal  or  in  the  rearrangement  of  these 
trains,  as  in  their  turning,  or  the  redistribution  of  the  cars 
in  the  train  units.  On  that  account  a  well-laid-out  terminal 
yard  will,  as  far  as  possible,  provide  some  means  for  quickly 
turning  trains,  either  in  the  way  of  a  loop  or  wye.  This 
last  requirement  involves  considerable  yardage,  and  where 
this  cannot  be  obtained  the  less  convenient  and  more  ex- 
pensive method  of  train  turning  by  switching  out  the  cars 
so  as  to  rearrange  their  order  must  be  resorted  to. 

The  total  number  and  the  length  of  the  tracks  required 
will  depend  on  the  nature  of  the  train  schedules  to  be  met 
and  the  general  class  of  trains  to  jje  handled.  Through 
line  trains,  with  their  quota  of  sleej^ers,  diners,  chair  cars, 
day  coaches,  baggage  and  mail  cars,  demand  more  attention 
for  inspection  and  refitting  than  suburban  trains  intended 
to  handle  commuter  service  only.  It  is  alwa\s  desirable 
that  a  terminal  cleaning  yard  Ije  so  laid  out  that  all  trains 
can  be  placed  without  resorting  to  breaking  them  up,  due 
tp  inadequate  trackage  facilities,  a  condition  which,  of 
dourse,  must  always  be  accompanied  by  additional  switch- 
ing, with  its  tendency  toward  increased  expense,  congestion 
and  confusion.  In  this  way,  where  the  layout  is  such  that 
tracks  are  of  unequal  length,  the  longer  train  units  would 
have  to  occupy  the  greater  lengths  of  track  while  the  shorter 
units  would  be  distributed  among  the  lesser  lengths,  a  con- 
dition which  would  sooner  or  later  greatly  limit  the  capacity 
of  the  yard.  Again,  where  the  layout  is  such  that  all  tracks 
are  of  approximately  equal  length  and  amply  provided  to 
accommodate  trains  of  maximum  length,  each  track  could 
be  operated  to  best  advantage  when  short  train  units  are 
met  by  placing  two  or  more  such  units  on  each  track  and 
arranging  them  in  the  order  of  their  departure. 

\\'here  the  terminal  yard  is  to  serve  only  as  a  cleaning 
and  inspection  yard  and  where  some  intermediate  storage 
or  advance  waiting  yard  is  provided,  the  amount  of  trackage 
required  will  depend  upon  the  nature  and  extent  of  work 
or  repairs  done  at  the  cleaning  yard  as  well  as  the  size  and 
frequency  of  trains  to  be  handled.  From  the  foregoing  it 
will  be  seen  that  such  requirements  as  charging  up  of  stor- 
age batteries,  renewal  of  batteries,  repairs  to  axle  light 
equipment,  charging  of  gas  tanks,  replenishing  of  diners, 
sleepers,  etc.,  will  add  materially  to  the  time  required  for 
the  simpler  operations  of  coach  cleaning:  washing  and  dust- 
ing. On  this  account  the  time  element  becomes  a  very  potent 
factor  in  the  number  of  trains  handled  per  track. 

A  cleaning  yard,  to  successfully  meet  the  requirements 
of  modem  train  service,  must  also,  therefore,  provide  ade- 

*  Entered  in  the  Car  Terminal   Competition. 
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quate  facilities  for  tnier^encv  and  li.^ht  repairs  as  well  as 
for  sanitation  purposes.  In  this  way  it  is  possible  to  return 
eijuipment  to  service  in  perhaps  shorter  time  than  if  it  were 
necessary  to  send  the  equipment  to  the  nearest  general  re- 
pair shop. 

The  yard  layout  should,  first  of  all,  include  thorough 
drainage,  both  surface  and  sub-surface,  so  as  to  prevent  the 
accumulation  of  pools  from  the  wash  water  from  the  cars 
resulting  in  general  untidiness  of  the  yard  and  being  detri- 
mental to  the  health  of  employees.  To  facilitate  the  wash- 
ing down  of  cars  a  liberal  supply  of  water  spigots  should 
be  provided  so  as  to  reduce  to  a  minimum  the  distances 
wliich  water  must  l>e  carried.  All  spigots  siiould  be  thor- 
oughly protected  against  freezing  and  on  that  account  should 
be  of  the  self-draining  type.  Steam  heat  connections  should 
be  distributed  so  that  all  train  units  can  be  properly  pre- 
heated and  in  such  locations  with  respect  to  the  tracks  that 
connections  can  be  readily  made  or  broken.  Adequate  pro- 
tection should  \)e  provided  for  both  the  hose  and  pipe  con- 
nections, against  injury  due  to  accidental  moving  of  trains 
while  still  coupled  to  steam  lines,  a  good  plan  being  to 
provide  for  such  steam  connections  at  the  track  bumping 
posts  and  ever\'  250  ft.  to  300  ft.  therefrom,  with  connec- 
tions located  between  the  rails. 

Air  outlets  or  connections  sliould  be  liberally  distributed, 
for  in  cleaning  yard  work  compressed  air  is  much  used  in 
cleaning  as  well  as  testing.  These  outlets  should  be  so 
distributed  as  to  make  it  necessary  to  use  more  than  75  ft. 
lengths  of  hose  connection  or  to  reijuire  hose  to  be  dragged 
across  the  tracks  in  order  to  get  at  the  air  supply  outlet. 
In  other  words,  air  outlets  should  be  located  between  every 
second  pair  of  tracks  and  at  intervals  of  not  over  50  ft. 

Pintsch  gas  connections  should  be  located  at  about  the 
same  points  as  air  connections  so  as  to  insure  ease  in  charg- 
ing of  cars  when  placed  at  any  jjoint  in  the  yard.  A 
preferable  location  for  gas  lines  is  above  the  surface  of 
the  ground  and  generally  along  the  outside  of  the  running 
rails. 

liattery  charging  connections  should  be  provided  at  fre- 
quent intervals,  dei)ending  u\nm  the  length  of  the  cars  to 
be  served  and  their  position  in  the  train  units.  The  more 
usual  practice  is  to  locate  these  at  approximately  the  same 
intervals  as  the  air  connections,  making  provision  against 
grounding  due  to  dirt  and  surface  water.  These  connec- 
tion recej)tacles  should  be  of  the  flexible  type  so  as  to  pre- 
vent damage  when  connections  are  pulled  out  by  accidental 
moving  of  the  trains  while  the  batteries  are  still  being 
charged.  Again,  each  battery  charging  outlet  should  be 
located  on  an  individual  circuit  so  as  to  provide  means  for 
individual  control  of  the  charging  of  each  battery  at  the 
charging  switchboard  located  at  the  charging  room  of  the 
power  plant. 

Where  vacuum  cleaning  of  coach  seats,  etc.,  is  to  be  done, 
provision  must  l)e  made  for  vacuum  connector  outlets  where 
the  system  employed  is  of  the  central  plant  type.  In  that 
case,  since  the  efficiency  of  a  vacuum  system  falls  rapidly 
with  the  increased  lengths  of  hose  connections,  it  is  ad- 
vi.<^able  to  keep  these  down  to  reasonalde  limits,  and  outlets 
should  therefore  l)e  distributed  about  as  frequently  as  the 
compressed  air  outlets — every  50  ft. — and  should  l)e  of  a 
type  which  will  hold  tight  at  all  times  so  as  to  prevent  the 
failure  of  the  vacuum  due  to  leakage.  Where  the  portable 
tApe  of  vacuum  cleaner  units  is  used,  that  is,  the  electric- 
driven  jwrtaljle  unit,  electric  connections  can  be  obtained  at 
the  same  points  as  are  used  in  the  charging  of  batteries. 
In  that  case  the  portable  units  will  have  to  be  direct  current 
machines,  while  the  unit  used  in  the  central  plant  .«;ystem 
could  l)e  either  direct  or  alternating  current. 

Trunk  line  feeders  for  steam,  air  and  battery  charging  out- 
lets should  be  carried  in  conduits  so  con.«;tructed  as  to  afford 
easy  inspection  at  all  times.     'ITiese  conduits  should  l)e  self- 


ventilating  on  account  of  steam  leaks  and  on  account  of 
possible  stray  gas  leaks  from  outside  gas  lines;  well  drained 
to  prevent  accumulation  of  water  on  the  conduit  floor, 
and  with  roofs  of  the  removable  slab  type,  the  slabs  bein.; 
heavily  reinforced  concrete  to  sustain  the  loads  due  to  th  • 
trucking  of  material  about  the  yards.  Steam  trunk  lines  in 
conduit  work  should  be  amply  protected  against  expansion 
and  contraction  strains,  generally  by  means  of  the  slip  join: 
on  account  of  limited  clearances.  All  steam  trunk  lines  and 
laterals  should  be  well  lagged. 

Laterals  for  both  steam  or  air  should  be  well  protected 
with  relialjle  stop  valves  to  avoid  inconvenience  due  to  de- 
lays on  account  of  failure  of  one  of  the  laterals,  such  as 
might  come  about  by  the  tearing  off  of  a  connection  through 
accidental  moving  of  a  train  which  was  still  coupled  to  the 
line.  With  the  thorough  lagging  of  steam  lines  there  is  but 
little  radiation,  and  on  that  account  air  lines  located  in  the 
same  conduit  need  not  be  provided  with  expansion  joints. 
All  conduit  work  for  the  batter}-  charging  circuits  should 
avoid  sharp  bends  or  turns  where  difficulty  would  be  met  in 
installing  the  lines.  Junction  and  distributing  boxes  should 
be  placed  so  as  to  avoid  long  pulls  in  wiring  up. 

Passageways  between  tracks  where  traffic  is  to  be  found 
should  be  well  paved  with  brick,  concrete  or  creosote  blocks 
so  as  to  provide  good  means  for  the  transporting  of  heavier 
materials  and  supplies.  The  latter  may  be  carried  out  sat- 
isfactorily by  means  of  small  electric  trucks.  The  small 
industrial  railway  is  not  flexible  enough  to  give  good  service 
in  a  car  cleaning  yard,  and  is  therefore  not  considered. 

All  buildings  used  in  connection  with  the  car  cleaning 
yard  should  be  thoroughly  fireproof  and  sanitary.  As  a 
result  of  the  location  of  buildings  being  left  to  the  later 
stages  in  the  development  of  a  \ard  layout,  they  are  usually 
l)laced  at  one  side  of  the  yard  proper.  This  involves  more 
inconvenience  in  the  securing  of  supplies  than  would  be 
found  where  the  buildings  are  centrally  located;  again,  since 
the  yard  site  determines  the  nature  of  the  entire  layout,  the 
initial  cost  and  final  yard  facilities  often  determine  the  ulti- 
mate location  of  the  buildings.  In  this  way  it  can  be  seen 
that  each  layout,  in  itself,  })resents  problems  which  can  only 
be  dealt  with  as  individual  problems  and  then  only  on  the 
basis  of  final  cost. 


COACH  WINDOW  RAISER 

BY  C.  C.  LEECH 

The  material  used  in  the  coach  window  raiser,  shown  in 
the  illustration,  is  all  hard  wood  with  the  exception  of  the 
steel  pin  holding  the  handle  in  the  clevis  C.  The  end  A  of 
the  lever  on  its  upper  side  may  be  covered  with  plush  or  other 
soft  material  and  also  the  under  side  of  the  clevis,  to  prevent 
scratching  the  varnish  or  woodwork  of  the  window  sills  in 
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Window   Raiser  for  Coaches 


the  cars.  The  manner  of  using  the  raiser  is  to  place  the 
end  A  under  some  protruding  part  or  attachment  on  the 
lower  frame  ot  the  window,  and  resting  clevis  .4  on  the  sill 
to  bear  down  on  the  handle  at  the  end  B.  It  will  not  fail  to 
start  the  most  difficult  window. 
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MATERIAL  DELIVERY  AT  THE  MACON 

SHOPS 

BY  G.  W.  ALEXANDER 
Division  Storekeeper,  Central  of  Georgia,  Macon,  Ga. 

At  the  Macon,  Ga.,  shops  of  the  Central  of  Georgia,  where 
tlure  are  about  IJOO  employees,  all  material  is  delivered  by 
two  delivery  boys,  who  are  paid  .07c,  per  hour,  and  one 
lal)orer,  who  is  paid  12^  cents  per  hour. 

Small  boxes  are  placed  in  the  shop  l^uildings  at  convenient 
])laces,  and  when  material  is  needed  the  shop  foreman  need- 
iiii,'  it  writes  a  storehouse  ticket  and  drops  it  in  the  box.  At 
ten  minute  intervals  the  messenger  boys  call  at  each  box, 
collect  llie  tickets  and  deliver  them  to  the  storehouse.  At 
the  storehouse  we  have  a  foreman  and  two  laborers  who  get 
up  all  material,  placing  small  items  such  as  cotter  keys,  nuts, 
machine  bolts,  etc.,  in  thick  heavy  paper  bags  and  indicating 
on  the  l>ag  the  point  in  the  shop  where  material  is  to  be  de- 
livered, foremen  having  instructions  when  writing  tickets  to 
indicate  on  the  ticket  the  engine  number,  or  the  name  of  the 
machine  to  which  the  material  is  to  be  delivered. 

If  when  a  ticket  is  presented  at  the  storehouse  it  is  found 
that  we  are  out  of  the  particular  class  of  material  called  for, 
the  foreman  issuing  the  ticket  is  notified  and  information 
given  him  as  to  the  nearest  material  that  can  be  substituted. 
If  in  the  foreman's  opinion  a  substitution  can  be  made  he 
changes  the  ticket  accordingly;  otherwise  the  ticket  is  de- 
stroyed by  the  foreman  issuing  it.  This  overcomes  the  possi- 
bility of  the  storehouse  receiving  a  ticket  and  not  delivering 
the  material,  as  the  forepien  require  us  to  either  return  the 
ticket  or  deliver  the  material  called  for.  This  feature  is  of 
great  assistance  to  the  storekeeper,  as  the  foreman  notifies 
him  promptly  if  any  material  is  out  of  stock,  and  it  is  ordered 
at  once,  or  if  already  ordered,  it  is  traced  for  immediate  de- 
livery. 

In  addition  to  the  messenger  service  used  in  delivering  ma- 
terial from  the  storehouse  to  the  shop,  we  also  employ  the 
Iwys  between  the  machine  shop,  boiler  shop,  blacksmith  shop, 
roundhouse  and  car  shop,  in  carrying  certain  information 
from  one  foreman  to  another,  or  in  going  from  one  shop  to 
another,  getting  material  which  is  being  worked  on  at  some 
particular  machine,  and  delivering  it  wherever  it  is  required. 
These  messengers  are  encouraged  by  giving  them  apprentices' 
places  in  the  different  departments  of  the  shop  when  an  open- 
ing occurs,  and  when  a  boy  is  used  in  messenger  service,  he 
familiarizes  himself  with  all  machinerv  and  material;  con- 
sequently  when  he  is  made  an  apprentice  in  the  shop,  he  is 
of  much  more  assistance  than  a  boy  who  has  just  started  in 
the  shops,  without  the  previous  experience  as  a  messenger. 
I  his  also  saves  quite  a  bit  of  material  which  would  be  spoiled 
by  an  apprentice  who  had  not  had  the  previous  training. 

We  have  found  from  exjierience  that  without  the  messenger 
service,  or  an  automatic  telephone  service,  considerable  time 
is  lost  by  mechanics  sending  their  helpers  to  the  store  for 
material,  and  waiting  for  the  material  until  the  helper  re- 
turns; or  that  a  high-priced  mechanic  is  sent  to  the  store  for 
material,  incurring  an  unnecessary  expense  in  either  case 
because  of  lost  time.  With  the  messenger  system  the  fore- 
man looks  ahead  as  to  the  material  needed  bv  his  mechanics 


and  sees  that  it  is  provided  before  it  is  actually  required. 

I  also  believe  that  the  messenger  service  is  superior  to  the 
automatic  telephone  system.  In  the  first  place,  the  installa- 
tion of  the  telephone  is  very  expensive,  and  after  installed 
it  requires  quite  a  number  of  employees  in  the  storehouse  to 
answer  all  calls.  Then  in  some  cases  the  conversation  is 
misunderstood,  and  material  is  delivered  erroneously;  but 
where  a  ticket  is  written  and  dropped  in  the  box,  and  taken 
up  by  a  messenger,  there  is  very  little  chance  for  mistakes  in 
delivery. 

This  system  has  been  in  effect  at  the  Central  of  Georgia 
storehouse  and  shops  at  Macon  for  the  past  eight  months, 
and  we  have  found  it  very  satisfactor)-  and  economical. 


A  RECLAIMED  RAIL  SAW 

BY  E.  T.  SPIDY 
Shop  Engineer,  Canadian  Pacific,  Winnipeg,  Man. 

The  frog  department  at  the  Winnipeg  shops  was  in  need 
of  a  friction  cut-off  saw  with  which  second-hand  rails  could 
be  cut  quickly  and  so  that  delays  in  getting  quantities  of 
rails  cut  at  various  angles  would  not  occur.  The  machine 
described  herewith  was  made  probably  for  less  hundreds  of 
dollars  than  the  number  of  thousands  of  dollars  which  would 
have  been  required  to  buy  a  new  machine,  and  it  is  con- 
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Arrangement  of  the  Saw  and  Carriages 

sidered  equal  in  every  way  to  any  other  type  of  friction  saw. 
The  main  bearing  for  the  saw  shaft  was  provided  by  using 
a  heavy  tailstock  from  a  scrapped  driving  wheel  lathe.  This 
casting  was  set  on  a  foundation  below  the  floor  level,  so  that 
the  center  of  the  bearing  was  22  in.  alwve  the  floor  level. 
Split  bushings  were  placed  in  the  bearings  and  babbitted  to 
suit  the  6-in  shaft  which  was  turned  out  of  an  old  axle.  On 
one  end  the  .shaft  carries  the  .^aw,  which  is  made  from  '4 -in. 
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boiler  plate,  and  a  16-in.  belt  pulley  is  placed  on  the  other     bevel  of  the  toe  of  the  brass  and  clamped  by  the  thur.ib 

end.    The  shaft  runs  at  a  speed  of  2,800  r.  p.  m.     Two  base     screws  A. 

plates  are  bolted  to  the  foundation  to  form  the  runway  for         A  chuck  for  holding  the  brasses  is  shown  in  Fig.  2.    It  is 

the  rail  carriage,  which  is  pulled  into  and  out  of  the  saw      clamped  to  the  slotter  table,  the  projection  K  fitting  into  t!  e 

by  means  of  a  10-in.  air  brake  cylinder  bolted  on  the  floor  at 

the  rear  of  machine.     These  base  plates  are  from  the  tool 

carriages  of  the  scrapped  wheel  lathe.     The  two  carriages 

which  have  been  built  to  run  on  the  base  plates  each  have 

two  4-in.  air  cylinders  bolted  on  the  under  side,  the  pistons 

of  whicii  are  connected  to  levers  which  clamp  the  rail  on  the 

carriages.     The  angle  at  which  the  rail  is  cut  is  adjusted  by 

changing  the  relative  position  of  the  two  carriages.  ,  This  is 


A   Rail  Saw.  Built  from  an  Old  Wheel   Lathe 

done  by  adjusting  the  length  of  the  connecting  bar  from  the 
brake  cylinder  to  one  of  the  carriages.  The  rail-clamp  top 
plates  are  then  turned  and  locked  at  the  desired  angle.  When 
in  operation  the  saw  is  cooled  by  a  stream  of  water,  the  pipe 
entering  the  hood  over  the  saw  as  shown  in  the  photograph. 
The  actual  cutting  time  with  this  machine  is  less  than  30 
seconds  for  one  85 -lb.  rail.  The  operator  stands  about  live 
feet  away  from  saw  by  the  two  four-way  cocks  at  the  left  of 
the  photograph.  One  cock  controls  the  rail  clamps  and  the 
other  the  feed  in  and  out  of  the  saw.  A  75-hp.  motor  pro- 
vides all  the  power  needed. 


FITTING  DRIVING  BOX  BRASSES 

BY   V.  T.  KROPIDLOWSKI 

The  finishing  of  driving  \)o\  brasses  and  fitting  them  to 
the  boxes  on  a  slotter  is  the  quickest  method  known  to  the 
writer,  and  when  the  operator  is  provided  with  suitable 
tools  and  gages  the  work  is  perfectly  accurate.  By  the  use 
of  the  gages  shown  herewith  the  work  may  (juickl\-  lie  laid 
out,  and  when  the  machine  operations  are  complete  the  brass 
is  ready  to  be  applied  without  further  fitting. 

The  inside  calipers  shown  in  Fig.  1  are  very  flexible  and 
are  capable  of  three  independent  adjustments.  The  two  con- 
tact points  C  are  4  in.  long.  These  contact  points  are  secured 
to  the  arms  M  with  3/32-in.  pins  inserted  through  the  lugs 
O  and  the  flattened  ends  of  the  arms  M.  The  other  ends  of 
these  arms  are  also  flattened  and  secured  in  the  jaws  of  ^V 
with  3/32-in.  pins.  The  stem  L  is  y>  in.  in  diameter  and 
to  its  end  is  soldered  a  contact  bar,  F.  This  bar  also  has  a 
4-in.  bearing  again.st  the  top  of  the  brass  fit  in  the  box,  the 
same  as  the  contacts  C.  A  1 /16-in.  key- way  is  cut  the  entire 
length  of  the  bar  L  and  a  feather  with  gib  heads  is  fitted  in 
the  hub  portion  of  N  to  keep  F  in  the  proper  position  at  all 
times.  The  calipers  are  adjusted  by  means  of  the  thumb 
wheels  B  and  the  hand  wheel  D. 

When  the  calipers  are  inserted  in  the  box  and  adjusted  to 
si/.e,  the  gage  E,  Fig.  1,  is  set  to  the  calipers  at  the  three 
points  C,  C  and  F,  the  sliding  clips  P  being  adjusted  to  Jie 


Fig.   1 — Caliper  and   Gage  for   Laying   Out  Shoulder   Fit  on   Driving 

Box   Brasses 

taijle  center.  In  a  piece  of  1-in.  pipe  G  is  fitted  a  coil 
spring  which  presses  against  the  bottom  of  the  plunger  H, 
and  keeps  the  top  head  /  up  in  position  at  all  times. 

Fig,  3  shows  the  tool  post  used  in  the  slotter.    It  is  made 
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Fig.  2 — Chuck  for  Clamping  the  Brass  on  the  Slotter  Table 

in  two  parts,  the  upper  piece  R  having  a  slot  in  its  lower  end, 
into  which  fits  a  tongue  on  the  lower  piece  Q.  The  latter  is 
pivoted  about  the  pin  S,  the  shoulders  of  the  slot  being 
slightly  relieved  at  T  to  allow  the  tool  to  swing  back  on  the 
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Fig.  3— Slotter  Tool    Holder 


return  stroke  of  the  slotter.    The  tool  is  inserted  into  the 
square  hole  V  and  tightened  with  set  screws. 

As  the  boxes  come  from  the  lye  vat,  they  are  examined  by 


July, 


1916 


RAILWAY    MECHANICAL    ENGINEER 


361 


the  machine  foreman  who  marks  the  brasses  to  be  removed. 
Wl.en  they  have  been  pressed  out  the  slotter  man  takes  a 
sht-et-steel  template  (see  Fig.  4),  of  which  he  has  an  assort- 
ment made  from  the  drawings  of  the  driving  boxes  for  the 
various  classes  of  engines,  and  tries  it  in  the  box  to  see  how 
much  it  is  spread.  He  then  lays  the  template  on  the  rough 
brass  and  scribes  around  it,  allowing,  by  eye,  for  the  amount 
the  box  was  found  to  be  spread;  this  operation  merely  serves 
to  facilitate  the  centering  and  setting  up  of  the  work  in  the 
slotter.  He  now  calipers  the  box  and  finishes  the  brass  with 
one  cut.  While  he  is  taking  the  cut  he  inserts  the  inside  cali- 
pers into  the  box  and  adjusts  them  just  so  they  can  be  slid 
up  and  down.   The  brass  fit  in  the  box  always  tapers  slightly, 


Fig.  4 — Template  Used  in  Centering  the  Brass  on  the  Slotter  Table 

due  to  the  slotter  tool  crowding  away  from  the  work.  By 
sliding  the  calipers  up  and  down  in  the  box,  he  ascertains 
which  end  is  the  largest  and  then  adjusts  the  calipers  snugly 
at  that  end.  Having  this  done,  he  lays  the  gage  E  on  the 
box  and  adjusts  the  clips  to  the  inside  calipers.  When  the 
clips  P  are  adjusted  they  give  the  angle  of  the  retaining 
shoulders,  which  may  be  transferred  directly  to  the  finished 
brass  and  scribed  thereon.  The  ends  of  the  brass  are  then 
finished  to  the  lines,  which  completes  it  ready  for  pressing  in. 
There  needs  never  to  be  done  anything  more  to  the  brass, 
as  the  ends  fit  perfectly  against  the  retaining  shoulders  in 
the  box.  The  whole  operation  is  being  completed  in  a  half 
hour,  including  pressing  in  the  brass  and  all  other  work  per- 
taining to  it. 


WASTE  AND  ABUSE  OF  BRASS  AND 

BRONZE 

BY  RUSSELL  R.  CLARKE 

Brass  and  bronze  are  probably  the  most  expensive  classes 
of  materia]  used  in  large  quantities  in  railroad  service. 
During  the  year  1Q15  one  large  railroad  system  consumed 
8,750,000  lb.  of  brass  and  bronze  castings  at  an  approxi- 
mate cost  of  $1,050,000,  and  when  it  is  pointed  out  that 
this  cost  represents  only  the  rough  castings,  taking  no  ac- 
count of  the  cost  of  finishing  and  applying,  the  large  expense 
involved  will  be  readily  understood.  Few  persons  aside  from 
the  actual  buyers  and  producers  of  this  class  of  material 
have  an  adequate  understanding  of  its  high  cost  and  it  is  of 
interest  to  note  that  finished  castings  may  cost  anywhere  from 
5  cents  to  25  cents  per  cubic  inch.  The  magnitude  of  the 
loss  which  may  result  from  the  abuse  of  these  materials 
should  therefore  be  evident. 

While  the  value  of  scrap  material  is  approximately  80  per 
cent  of  the  price  of  the  new  material,  the  fact  should  not  be 
overlooked  that  there  is  a  limit  to  the  use  of  scrap  material 
in  producing  new  castings.  The  proportion  of  new  material 
should  never  fall  below  30  per  cent  and  for  the  best  results 
should  not  be  below  50  per  cent  of  the  total. 

Copper  base  alloys  may  usually  be  divided  into  four 
classes,  depending  upon  the  purpose  for  which  they  are  to  be 
used.  These  are  ornamental,  steam  or  pressure  metal,  bear- 
ing metal  and  bell  metal.  Yellow  brass  is  used  principally 
for  ornamental  purposes  and  is  made  up  of  approximately 
two  parts  of  copper  to  one  part  of  zinc.     Small  proportions 


of  tin  and  lead — from  one-half  to  one  part  of  each — are 
frequently  added.  A  still  smaller  proportion  of  aluminum 
is  also  sometimes  added.  German  silver  and  statuary  bronze, 
which  are  sometimes  used  for  ornamental  purj)oses,  have 
approximately  the  following  constituency:  50  parts  copper, 
25  parts  nickel  and  25  parts  zinc,  and  84  parts  copper,  4 
parts  lead,  2  parts  tin  and  10  parts  zinc,  respectively. 

Steam  or  pressure  metal,  usually  known  as  red  brass,  is 
an  alloy  in  which  copper,  lead,  tin  and  zinc  are  all  used',. 
opinions  differing  widely  as  to  the  proportions  to  be  main- 
tained.    Table   I   shows  a  number  of  these  alloys,  all  of 


Table  I- 

— Pkessuhe 

Metal 

Alloys 

Copper 

Tin 

Lead 

Zinc 

.   - 

85 

5 

5 

5 

86 

3.5 

3.5 

7 

86 

3 

8 

3 

86 

3 

5 

6 

^ 

84 

4 

6 

6 

88 

10 

•  •  • 

2 

which  contain  85  per  cent  or  more  of  copper.  The  last 
alloy  shown,  although  expensive,  is  one  of  the  best  known, 
being  noted  principally  for  its  strength. 

The  bearing  allo}s  are  generally  made  up  of  copper,  tin 
and  lead,  in  which  small  percentages  of  phosphorus  and 
nickel  or  ferro-manganese  are  used.  The  phosphorus  acts- 
as  a  purifying  agent  while  the  use  of  nickel  or  i^no' 
manganese  aids  in  securing  a  more  homogeneous  distribution 
of  the  lead  content.  Zinc  is  unsuitable  for  use  in  bearing 
metals  l^ecause  of  its  tendency  to  cause  adhesion  and  heat- 
ing. The  proportions  of  a  few  of  these  alloys  are  given 
in  Table  II.     The  two  mixtures  last  shoxNTi  are  known  as 


T. 

\PLE 

II- 

-Typical 

Rearing   Metal  Alloys 

Copper   . 

Tin 

Lead 

Phosphorus 

Nickel 

FerroMan. 

79 

10 

10 

77. S 

8 

14.5 

78 

10 

12 

65 

4 

30 

1 

70 

6 

23.5 

... 

.5 

high  lead  allo>s.  the  successful  control  of  that  element  in 
such  large  proportions  Ijeing  a  difficult  matter  in  the  foundry. 
\\'lien  bearings  of  such  material  run  hot  in  service,  pure  lead 
will  often  ooze  out  of  the  casting,  showing  that  it  was  im- 
perfectly alloyed  with  the  other  elements. 

Ordinary  bell  metal  is  usually  about  80  parts  copper  and 
20  parts  tin,  to  this  from  .5  to  1  per  cent  of  antimony  is 
sometimes  added  to  increase  the  hardness  and  improve  the 
tone.  Another  mixture  which  is  often  used  is  five  parts 
copper  and  one  part  tin. 

The  functions  of  the  various  elements  may  1^  briefly  sum- 
marized as  follows:  copper  furnishes  body;  tin  hardens  and 
strengthens  the  alloy;  lead  closes  the  grain,  adds  plasticity 
and  facilitates  machining  while  zinc  purifies  and  toughens 
thj  alloy.  In  jellow  brass  the  zinc  is  responsible  for  the 
color. 

In  railroad  service  brass  castings  usually  seem  to  be  ex- 
pected to  withstand  the  same  kind  of  treatment  that  is 
accorded  to  iron  and  steel.  The  functions  of  this  metal  are 
of  an  entirely  different  and  more  delicate  nature  than  those 
of  iron  and  steel  and  it  may  easily  be  damaged  by  treat- 
ment which  would  be  entirely  suitable  for  the  stronger 
metals.  Brass  or  bronze  which  has  been  injured  by  rougb 
or  improper  handling  may  not  give  any  evidence  of  its 
weakened  condition.  The  surface  of  a  bar  of  iron  or  soft 
steel  which  has  been  subjected  to  sharp  bending  will  always 
indicate  the  stress  to  which  the  material  has  been  subjected, 
whereas  a  bar  of  brass  will  often  show  no  visible  effect  of 
such  treatment.  To  batter  an  iron  nut  with  a  hammer  will 
merely  disfigure  it,  whereas  the  weakening  effect  on  a  brass 
nut  can  never  l>e  correctly  judged. 

One  of  the  characteristic  physical  properties  of  brass  is 
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\\»L. /A),  No. 


A  ( liiuk  for  holdinji  the  lira>?e>  is  shown  i 
(hmii)i'(l  t(»  the  slottcT  taldi'.  tlic  projection  A' 


lioiler  phite.  and  a    I'l-in.   l.ilt   pulkv   i>  jilated  <ni   the  other      hevel    of    the   t(K'   of   the   lirass    and    damped 

end.      Ihe  shaft  run>  at  a  .-peed  of  2..S(>()  r.  p.  in.      Two  base      sere\\>  .1.  -;    -.    ■■.. 

phites  are  liohed  to  the  founchition  to  form  the  runway  for 

tlie  rail   tarriaye.    whieh    is   j>ulled    into  and   out   of   tlie   -aw 

l»y  means  of  a  lO-in.  air  Itraki-  eylinder  liolted  on  the  lloor  at 

the   rear   of   maehine.       1  he-e   l»a>e    phites   are    from    the   tool 

larria.ije-   of  the   -erapped    wheel    latlu>.       Ihe  two  ( arriaues 

uhieh   have  heen   iiuilt  t»)  run  «)n  the  l>ase  plate-  t-aeh   have 

two  4-in.  air  »ylin<lers  Wolled  on  the  under  side,  the  pistons 

of  whitii  are  ( omun  tetl  to  lever-  whieh  (lamp  tlu-  rail  on  the 

<  arria^'e-.      The  am;le  at  whiih  tin-  rail  i.-  eut  i-  adju-ted  l»y 

*  liainiinLI  tlu'  relative  po-ilion  of  the  two  *arriaL:e>.       I  his   is 


1)V    the   thv 


n  Fig. 
fitting 


2.    It    . 
into  t  c 


'  :•-  A   Rnil   Sa\A/    B.iJIt  from   nn   Old    Wheel    Lathe 

done  l-\  adiu>ting  tlie  length  of  the  eomueting  l»ar  from  the 
hrake  (\  Under  to  one  of  thi-  .  arriage-.  The  rail-elamp  top 
plates  are  then  turned  and  lo<  ked  at  the  de-ind  anule.  When 
in  operation  the  saw  i-  etMiled  l<y  a  stream  of  water,  the  pijie 
enterin:;  the  h(M)d  over  tlu'  ^aw  a-  shown  in  the  photograph.. 
The  at  tual  eutting  time  with  thi-  mathine  i>  le--  than  M) 
-e(ond>  for  one  .s5-ll».  rail.  Ihe  opirator  stand-  al.out  nve 
feet  awa\  fn)m  -aw  hy  the  two  four-way  (cnk-  at  the  left  of 
the  photi.gra|)h.  <  )ni'  mk  k  .  ontrol-  tlu'  rail  elamji-  and  the 
((tiler  th.-  feed  in  an«l  out  of  tin  -;iw.  .\  7.^  hj..  motor  pro-. 
vide.-i  all  tlu.*.  pow  er  neeiled.. 


-..;■.    I n  riN(;  dkix  inc;  box  iiK\ssi-:s    . 

m   \    I    ki<in-ii)i  I iwsKi  •  ••;:  ■ 

Ihe  fmi-liimi  of  driving  l.o\  l.ra— e-  and  fitting  them  to 
the  l»o\e>  on  a  slotter  i-  the  <|lii»ke-t  methiMl  known  to  thv 
writer,  and  when  tin-  opirator  i-  provided  with  -uital)le 
tool-  and  gages  the  work  i-  perfeitl\  atiurate.  liy  thr  ii-t 
of  the  uage-  >howii  herewith  tlu-  work  ma\  <|ui<  kly  In-  laid 
out.  and  when  the  inathiiie  operaliniis  are  i()m|)U'te  the  l.ra-s 
i-  nady  to  Im-  applied  witliout   further  littiiii:. 

Ihe  ili-ide  (ali|>er-  -liowii  in  TiLr.  1  an-  \try  tUvlMr  and 
are  (.ipalile  of  ihrei-  independent  adju-tnunt-.  Tlif  two  »  oii- 
tai  t  point-  <  '  are  4  in.  long.  I  he-e  t  <iiita<  t  jmint-  are  -ei  urid 
to  tin-  arm^  .1/  with  .^  .>J-in  pin-  iii-erted  through  the  lug> 
()  and  the  llattenetl  end-  of  the  arm-  M.  ihe  other  etui-  of 
tlie-e  arm-  are  al-o  tlattened  and  -e*  ured  in  the  jaw-  of  X. 
w  ith  .-i  .>2-in.  pins.  Ihe  stem  /.  i-  ;  .  in.  in  diameter  an«l 
to  it-  end  is  -oldered  a  nmtait  l>ar.  /•.  I  hi<  liar  al-o  has  a 
4-in.  Lea.ring  again-t  the  top  of  the  hra--  lit  in  the  liox.  the 
same  a-  the  eontaet-  (  .  .\  1  l<>-in.  key-way  i-  eut  the  entire 
length  <if  the  l-ar  /.  and  a  feather  with  gih  heads  i-  litted  in 
the  hull  portion  of  .V  to  keep  /•  in  the  pro|>er  jHt-ition  at  all 
time.-.  The  taliper-  are  adju-ted  by  means  of  the  thuml. 
wheel-  />'  and  the  hand  wheel   />. 

When  'he  caliper-  are  in-ertetl  in  the  l>o\  and  a(lju>tid  to 
'i.'.e.  the  Liagr  /..  Fig.  1,  is  set  to  thi"  caliper-  at  the  three 
point-  (  '.  (  '  ::U'i  /•'.  the  -lidinL'  >  lip-  /'  l>einir  adjusted  to  die 


Fig.    1 — Cnliper   and    Gage   for    Laying    Out    Shoulder    Fit   on    Driving 

Box    Brasses 

laMe   I  enter.      In   a   i)ieee   of    1-in.    pipe   Ci    is  lUted  a  <oil 
-pring  which  j»resses  against  the  bottom  of  the  plunger  // 
and  keef>s  the  top  head  /  uj>  in  po-ition  at  all  time-. 

Fig.  .^  shows  the  tool  j»o-t  u-ed  in  the  .-lutter.    It  is  matte 


Fig.  2 — Chuck  fcr  Clamping  the  Brass  on  the  Slotter  Table     .  - 

in  two  part-,  the  upi»er  \ncn-  h'  having  a  -lot  in  it-  lowtr  end. 
into  whidi  lit-  a  toniru*'  on  the  lower  piece  Q.  Ihe  latter  i.- 
pivoted  aliout  the  pin  .^.  the  -houlder-  of  the  slot  being 
-li'jhtlv   relieved   at    J    to   allow    the  tool    to   -witlL'   ba(  k   on   the 
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Fig.   3 — Slotter   Tool    Holder 


return   -troke  of  the  .>>lotter.     The  tottl    is   inserted   into 
Sfjuare  liole  I'  an<l  tightened  with  set  screws. 

.\-  the  bo.xe-  c(»me  from  the  he  vat,  thev  are  c.Kamined 
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inailiiiit'  fori-nian  wlio  in.irk>  llu-  l.ras>(.>  to  lie  nniovcd. 

\\  ,cn  llicv  liiivc  l»crn  [(Rsscd  out  tin-  shtttcr  man  takes  a 
;— tcf  1  ttinj)latf  (  slv  Viii.  4).  of  \vlii(-li  lie  has  an  a>sort- 
:  nuule  from  llie  drauinus  of  tlu-  ilrivinii  Itoxcs  fur  the 
iu>  (hi»es  of  engines,  and  trie>  it  in  the  l>o\  to  >ee  liow 
It  it  i>-  spread.  He  then  hiys  the  teniphite  on  the  rough 
-  and  sirihe-  around  it.  alluwini:,  \>y  eye.  for  tlie  amount 
;.i(.\  \va>  found  to  l>e  spread:  tins  operation  merely  >erves 
,i(  ilitate  the  i entering  and  setting  u|»  of  the  work  in  the 

-  tier.  He  now  ialiper>  the  liox  and  finishes  the  l>ras>  with 
eut.    While  he  i-  taking  the  ( ui  ln'  in>ert»  tlio  in-ide  <  ali- 

:  r-  into  the  Ixt.x  and  adiu>t^  them  ju.-t  so  tliey  ean  l)e  r-lid 
an<l  down.     J  he  l)ra»  fit  in  the  l»o\  always  tapers  >light]y. 


Fig.   4 — Template  Used   in   Centering  the   Brass  on  the   Slotter  Table 

.;  i'  to  the  >lotler  tool  irowding  away  from  the  work.  By 
-liding  the  ealipirs  up  and  dt)wn  in  the  l>o\.  he  a>iertains 
'viiieh  ejul  is  the  largest  and  then  adju-t-  the  lalipiT-  >nugly 

il  that  end.  Having  this  done,  he  lay>  the  gage  Ji  (jn  the 
•>i\  ;md  adiu«-ts  the  dips  to  the  insidt-  calipers.    When  the 

iip^    /'   are    adju-ted    the\    give   the    angle   of   the    retaining 

-houlders.  which  ma\    he  tran.-firred  diretlly  to  the   finished 

hrass  and   >cril>ed   thereon.     I'he  end-  of  the  l)ra>s  are  then 

unished  t(i  the  line*,  whieh  ((im|)leti>  it  ready  f<»r  pre--ini,'  in. 

There  need-  never  to  Ik-  done  anything  more  to  the  l>r.is-. 

-  the  end-  fit  perfeitl)  again-t  the  retaining  -houlder-  in 
the  1,»0N.  rile  whole  operation  i-  Ixiim  completed  in  a  half 
hour,  indudinu  pre--in-,'  in  the  lira—  and  all  other  work  i>er- 
'  lining  to  it. 
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I>ra.>-  and  hroii/e  are  ])rol)alil\  the  mo>t  e.\j)en-ive  (lasses 
"f  material  u.-^ed  in  lame  (|uantities  in  railroad  -trvice. 
During  the  \ear  T'l.^  one  large  railroad  .-y-tem  consumed 
>.75<).(KM|  Hi.  of  hrass  and  hron/.e  ta>ting>  at  an  a|>|^ro\i- 
niatc  cost  of  SI. 050. 0(10,  and  when  it  is  point«<l  out  that 
!lii.<  co-t  rej)re.«;ents  only  the  rough  casting-,  taking  no  ac- 
<iunt  of  the  cost  of  finishing  and  aiijilyiiig.  the  large  e.\j>cnse 
nvolvcd  will  l>c  readily  understood.  I"ew  per-ons  asitle  from 
'he  attual  huvers  and  jiroducer-  of  thi-  ela-.-  of  material 
';i:ive  an  ade(|uate  uiider-tanding  of  its  high  co>t  and  it  is  (it 
intere.-t  to  note  that  finished  castings  may  cost  anywhere  from 
-■^  cent-  to  2.^  cent-  |'er  tuhic  in»  li.  The  magnitude  of  the 
los.-  which  may  re-ult  from  tlu-  al>u-e  of  tlie-e  materials 
-liould   therefore   he  evident. 

While  the  value  of  scrap  material  i-  ap|iro\imatel\  SO  per 
» nt  of  the  pri(  e  of  the  new  material,  the  fad  should  not  he 
uvcrlooked  that  there  is  a  limit  to  the  u.<e  of  .<i  rap  material 
in  {)roducinii  new  castings.  The  proportion  of  new  material 
-should  never  fall  helow  .>0  per  cent  and  for  the  hest  results 
>hould  not  he  l»elo\v  50  per  cent  of  the  total. 

f'opjHT  hase  alloys  ma\  usually  he  divided  into  four 
'  las.ses.  depending  upon  the  purj>o-e  for  wlii<h  they  are  to  he 
used.  These  are  ornamental,  steam  or  pres.-un  metal,  hear- 
ing metal  and  hell  metal.  Yellow  hrass  is  u-ed  principally 
for  ornamental  purposes  and  is  made  up  of  apjiroximately 
two  parts  of  copjier  to  one  ]»art  of  zinc.     Small  {proportions 


of  tin  and  lead  from  one-half  t<»  one  part  of  each — are 
fre<iucntl\  added.  A  >till  smaller  jtro|»ortion  of  aluminum 
i-  al-o  .-onietime-  added.  Germiin  >ilver  and  .-tatuary  i»ronze, 
which  are  sometime-  used  for  ornamental  purpo.-e.-,  have 
aj»pro.\imatcly  the  f«)llowini:  constituency  5<t  parts  copjx'r, 
_',^  j)art>  nickel  and  2.^  part-  zinc  and  .S4  parts  copj>er.  4 
part-  lead,  2  parts  tin  and  ]<»  part>  /inc.  re-|»ettively. 

.^team  or  jTo-ure  metal,  usually  known  a.-  red  hrass,  i& 
an  alloy  in  which  <<)pper.  lead,  tin  and  zinc  are  all  used. 
o|>inii.ns  differiim  widely  as  to  the  proporti<»n>  to  Ik."  main- 
tained,     l;ti.»ie,.  1   show>   a   nuniUr  of  the^e  allov>.   all  of 
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whiclr contain  S.s  pt-r  <et»l  or  more  of  co|>per.  Tlie  last 
alloy  shown,  altl.outrh  expeti-ive.  is  one  of  Uie  lje»t  known, 
heing  noted  pnnci|):illy   for  its  strength.       ' 

I  he  luaring  alloys  are  generally  made  up  of  copper,  tin 
and  lead,  in  which  -mall  percentages  of  pho-phorus  and 
nickel  or  ferro-maimane-e  are  used.  The  phosplujru-  acts  • 
as  a  jturifying  a.L'ent  while  tlie  use  of  nickel  or  ffTSO- 
inangane.se  aids  in  securing  a  more  hom(»geneous  distrihution 
of  the  lea^l  ({jntent.  Zinc  is  unsuitable  for  u-e  in  l>earing 
met;'.l-  I..Hau-e  <.f  it-  tendency  to  «au.-e  adhesion  and  heat- 
inu'.  1  he  proportion-  of  a  few  of  the-e  allovs  are  given 
in    laMe  11.      The  two  mixture^  last  shown  are  known  as 
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hiu'h  lead  alio}-,  tlie  succe<-ful  control  of  that  element  in 
-uch  large  pr< (portion.-  Iteing  a  difficult  matter  in  the  foundry. 
\\  hen  hearings  of  such  material  run  hot  in  ."^-rvice,  pure  lead 
will  ofteJl  ()o/e  out  of  the  ca>ting.  >howing  that  it  was  im- 
pirfectly  alloyed  with  the  other  elements.    ..... 

( ►rdinar\  hell  metal  i-  uMially  alKiut  NO  parts  copper  anij 
2"  part-  tin.  to  tlit>  from  ..^  to  1  f>er  cent  of  antimony  is 
xinietimes  added  to  increase  the  hardness  and  imjirove  the 
tone.  Another  mixture  whidi  is  often  u.-ed  i-  tive  parts 
copiKT  and  one  jiart  tin. 

rile  function>  of  the  variou-  element-  may  K-  briefly  sum- 
marized as  t'ollows:  coiyjK-r  funu>he-  l>od\  :  tin  hardens  and 
-trengtjien-  the  all<»\  ;  lead  closes  tlie  grain,  adds  pla.^ticitv 
and  facilitate<  machining  while  zinc-  puritu^s  and  toughens 
til-  alloy.  In  Yellow  l.ra—  the  /iiii:  4.s  rcsjMm'«ilile  for  the 
(olor.      ■  ■    ■';v  .  I    ' 

In  railroad  .-iervice  bra.->s  castinsfs  4isuully  seem  to  t)e  ex- 
pected to  withstand  the  same  kind  of  treatment  that  \? 
ac'Orded  to  iroti  and  stivl.  The  function-  of  thi-  metal  are 
<»f  an  entirely  diffcTcnt  ;inil  more  delicate  nature  than  those 
of  iron  and  steel  and  it  may  easily  U'  (himagwl  bv  trcat- 
mt  til  wliidi  would  be  entirely  suitable  for  the  stronger 
nutals.  iJrass  or  bronze  which  has  l)een  injurt-d  bv  rough- 
or  improper  handling  may  not  izive  any  evideiicv  of  its 
Weakened  condition.  The  surt'ace  of  a  bar  of  iron  or  .'^)ft 
-teel  which  has  been  subjtvttxl  to  sharp  l>ending  will  alwavs 
indicate-  the  stress  to  which  the  material  has  l»een  subjecttxl, 
whereas  a  bar  of  bra<s  will  often  show  no  visible  effect  of 
-udi  treatment.  To  batter  an  iron  nut  with  a  hammer  will 
merely  di>ligure  it.  wlu^rea-  the  weakening  effcvt  on  a  brass 
nut  can  luvcr  be  correctlv  judged. 

*  )ne  of   the  charactc^ristic   {>hy-ical    projx»rties   of   brass   is 
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its  extronu'  hrittlenes.-^  when  heated.  Heating  followed  by 
immersion  in  water,  however,  softens  and  increases  its  mal- 
leability, while  jxjundini;  hardens  the  material  and  {produces 
brittleness,  thus  rcducint»  its  power  of  resistance  to  shock 
and   strain. 

If  100  lb.  of  ordinary  brass  were  to  be  carefully  melted, 
then  cooled  and  re-weighed  it  would  be  unlikely  that  more 
than  98  lb.  of  material  would  remain.  The  loss  is  occa- 
sioned by  o.xidization  and  volatilization.  The  total  loss  in 
handling,  including  tiie  melting,  ranges  from  3  per  cent  to 
7  per  cent,  varying  with  the  nature  of  the  alloy,  the  class  of 
work  ami  the  -hop  practice.  The  cause  for  the  melting  loss 
will  be  found  in  the  difference  in  fusing  temperatures  of  the 
various  constituents  of  the  alloy.  The  melting  point  of 
copper  is  1 ,0.S.S  deg.  C.  while  that  of  tin  is  2M  deg.  C. 
Lead  melts  at  M7  deg.  C.  and  zinc  at  420  deg.  C.  This 
means  that  the  three  low  degree  elements  must  be  subjected 
to  the  melting  temperature  of  the  coj)per. 

Casual  inspection  of  the  accumulation  of  scrap  on  most 
any  railwav  system  will  indicate  the  extent  to  which  brass 
castings  are  al)used  The  writer  has  personally  examined 
much  such  material  and  found  the  evidence  all  too  plain: 
a  battered  and  fractured  nut,  a  split  or  flattened  thread,  a 
bent  handle,  a  l)ruised  seat,  a  shapeless  orifice,  etc.  Prol)a- 
bly  50  per  cent  oi  the  men  opening  and  closing  valves  either 
do  not  know  or  do  not  care  how  to  properly  manipulate 
them.  It  is  not  unusual  to  tind  a  brass  valve  screwed  down 
so  tight  that  it  is  impossiljle  to  open  it  by  hand.  When  a 
valve  takes  its  seat  and  the  slack  in  the  threads  is  taken  up 
it  cannot  l)e  closed  any  tighter  by  jamming  it  with  brute 
strength.  By  using  a  hammer,  lever  or  wrench,  the  threads 
will  l)e  strained,  the  seat  brui.'^ed  or  the  stem  l)ent  or  twisted. 
Another  source  of  unnecessary  valve  wear  is  the  common 
practice  of  riding  the  liand-wheel  when  operating  it.  By  so 
doing  the  gland  and  stuftmg  bo.x  nuts  are  worn  and  the 
stem  thrown  out  of  line. 

.\  wrench  should  always  be  supplied  and  invarial)ly  used 
with  spanner  nuts.  In.stead,  however,  a  hammer  and  chisel  are 
often  used  to  tighten  them,  their  life  therel)y  being  very  much 
reduced.  Careless  handling  of  car  journal  bearings  is  also 
a  source  of  considerable  loss.  These  are  brass  castings  faced 
with  a  white  metal  lining,  the  bond  of  attachment  between 
the  two  metals  being  far  from  infallil^le.  At  l)est  it  is  no 
more  tlian  is  necessarv  to  insure  adhesion  under  careful 
handling  and  the  .shocks  and  jars  attending  careless  han- 
dling too  often  lead  to  future  trouble  in  service.  This  con- 
dition is  apj)reciated  in  the  foundry,  but  apparently  little 
attention  is  given  to  it  elsewhere.  Another  needless  injur)' 
which  these  brasses  suffer  from  careless  handling  is  the 
nicking  and  gashing  of  the  bearing  surface  of  the  metal  lin- 
ing. In  the.se  cavities  dust  is  deposited  which,  when  mixed 
with  oil,  often  results  in  a  cut  journal,  a  hot  box  and  a 
ruined  bearing. 

Under  normal  conditions  the  copper-tin-lead  alloys  are 
reasonably  strong.  M  high  temperatures,  however,  they  be- 
come fragile  and  fracture  very  easily.  The  higher  the  tem- 
perature of  the  metal  the  more  adhesive  it  Ijecomes  and  the 
less  effective  is  the  lubricant. 

Aside  from  the  physical  al)use  of  brass  or  bronze  parts 
there  are  man\  other  ways  in  which  this  class  of  material  is 
wasted.  The  unnecessar}'  use  of  steel  or  iron  screws,  rivets 
or  pins  instead  of  brass  or  copper  in  a  brass  casting  reduces 
the  value  of  the  .scrap  material.  The  casting  cannot  be 
remelted  until  the  steel  has  l)cvn  removed  and  this  is  often 
a  task  so  tedi(jus  and  expensive  as  to  practically  destroy  the 
value  of  the  material.  The  rejection  of  castings  for  minor 
defects  not  affecting  their  .seniceability  is  also  a  source  of 
waste.  There  is  no  doubt  l)Ut  that  insi)ectors  are  justified 
in  rejecting  many  castings  which  the  foundr}-  considers  ser- 
viceable.    On  the  other  liand  it  is  equally  certain  that  many 


others  which  are  rejected  could  be  used.  A  crown  brass  f <  r 
instance,  with  a  small  cavity  in  the  top  the  extent  of  whic  i 
is  entirely  visible  from  the  surface,  may  be  perfectly  satis- 
factory' from  a  service  standpoint.  And  vet,  inspectors  ofte:i 
reject  such  castings  simply  because  the  cavity  barely  clears 
the  fini-^hing  limit.  Remelting  always  causes  a  loss  and 
whether  he  thinks  so  or  not,  the  consumer  is  the  ultimate 
sufferer. 

Another  source  of  waste  lies  in  the  excessive  stock  whicli 
is  left  on  rough  castings.  Ordering  bu.shings,  rod  brasses, 
crown  bras.ses,  etc.,  from  patterns  with  sufficient  stock  to 
cover  two  or  three  different  finished  sizes  is  a  much  more 
expensive  practice  in  the  foundry  than  making  separate  pat- 
terns for  each  size.  Moreover  the  cost  of  finishing  will  be 
less  with  the  latter  practice.  Considerable  saving  may  also 
Ijc  effected  by  tiie  judicious  u.sc  of  cores  wherever  possible 
instead  of  casting  the  metal  solid. 

Aside  from  ornamental  brass  and  bell  metal,  the  service 
re(|uirements  for  alloy  metals  are  practically  identical  on  all 
railroads.  There  must,  therefore,  be  one  set  of  alloys,  or  a 
limited  range  of  alloys  within  which  all  specifications  should 
be  kept,  that  will  answer  all  requirements.  Railroads  now 
purchase  these  materials  under  specifications  but  the  scrap 
is  not  disposed  of  in  that  way.  Junk  dealers  and  reduction 
companies  buy  worn  out  Ijrass  castings,  the  analyses  of 
which  are  entirely  unknown.  Large  quantities  of  such  cast- 
tings  of  varying  constituency  are  melted  up,  pigged  and  then 
.>^old  under  specifications  according  to  the  analysis  of  the 
remelted  metal. 

It  will  be  noted  that  copper,  tin  and  lead  are  common 
to  both  steam  and  bearing  metals  while  zinc  is  used  in  the 
former  but  not  in  the  latter.  In  buying  the  secondary  pig 
most  foundries  desire  to  secure  it  with  as  low  a  zinc  con- 
tent as  po.ssible,  thereby  increasing  the  range  of  u.sefulness 
of  the  metal.  Specifications,  therefore,  u."^ually  call  for  a 
zinc  content  not  to  exceed  one-half  of  one  per  cent  and 
rtxluction  companies  find  it  desirable  to  get  rid  of  the  zinc 
in  the  scrap  material.  This  is  done  by  raising  the  tempera- 
ture of  the  li(|uid  mass  above  the  volatilizing  point  of  the 
zinc  and  holding  it  there  until  the  zinc  is  eliminated.  At  a 
f)rice  of  about  19  cents  per  jwund,  some  idea  of  the  loss 
involved  may  be  ol)tained,  not  to  mention  the  loss  of  the 
other  constituents. 

It  will  readily  be  seen  that  if  all  worn  out  castings  of 
steam  pressure  metal  were  classified  separately  from  those 
of  bearing  metal  and  that  the  constituency  of  each  class  was 
within  certain  standard  limits  of  variation,  this  loss  could 
be  eliminated. 


Clay  for  BAnrnxTixc. — Anyone  having  much  babbitting 
to  do  knows  what  trouble  it  is  to  keep  the  clay  of  the  right 
consistency  for  "mudding  up"'  when  pouring.  The  use  of 
ground  aslH.\stos  mixed  with  engine  oil  is  reported  by  J.  M. 
Ericson  to  give  fine  results.  It  never  gets  hard  and  is  alwavs 
ready  for  use. — American  Machinist. 

Low-Grade  Fuels  in  Producers. — It  is  pointed  out  in 
a  paper  recently  published  by  the  Bureau  of  Mines  that 
witiiin  the  pa.st  five  or  six  years  marked  progress  has  been 
made  in  Europe  in  the  utilization  of  various  kinds  of  refuse 
material  not  ordinarily  given  much  consideration.  The  man- 
ufacturers of  gas  j)roducers  report  the  successful  use  of  a 
large  variety  of  fuels,  including  wood  shavings,  wood  blocks, 
sawdust,  excelsior,  coft'ee  husks,  rice  husks,  cocoanut  shells, 
straw  and  sj)ent  tan  bark.  The  figures  on  fuel  consumption 
r;.portcd  by  the  manufacturers  are  about  as  follows:  \\'ith 
reasonably  dry  wood  (say  mixed  oak,  ash  and  elm)  the  con- 
sumption has  been  as  low  as  2  lb.  per  b.hp.-hr. ;  with  sawdust 
the  consumption  averages  SlA  lb.  per  b.hp.-hr.;  and  with 
spent  tan  bark  containing  50  per  cent  moisture  it  is  about 
4' J  ll>. — American  Machinist. 
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One  of  the  distinctive  features  of  the  Santa  Fe  apprentice 
system  is  the  annual  conference  of  the  instructors;  this  year 
the  meeting  was  held  at  Topeka,  Kan.,  May  25,  26  and  27. 
At  these  meetings  the  instructors  are  addressed  by  various 
mechanical  department  officers,  and  the  important  questions 
arising  throughout  the  year  are  discussed  under  the  direction 
of  F.  W.  Thomas,  the  supervisor  of  apprentices.  This  year 
the  conference  considered  more  particularly  the  s\'stem  of 
training  freight  car  carpenter  apprentices  and  boilermaker 
apprentices.  Both  of  these  subjects  are  so  important  and 
the  discussions  were  so  valuable  that  they  have  been  made 
into  two  separate  articles  which  will  be  published  in  the 
August  issue  of  the  Railway  Mechanical  Engineer.  This 
article  deals  more  particularly  with  the  general  problems 
which  were  considered  at  the  conference. 

The  Atchison,  Topeka  &  Santa  Fe  has  the  distinction  of 
operating  the  most  successful  apprentice  system  in  the  United 
States.  On  May  31,  1916,  this  road  had  974  apprentices 
enrolled,  these  l)eing  distriliuted  among  the  several  trades  as 
follows : 

Machinists     554 

Boilermakers    135 

Blacksmiths    20 

Car  builders  ami  coach  carpenters 25 

Freight   car   carjienters    14S 

Tinners,    coppersmiths   and    pipe    fitters 36 

Painters     16 

Upholsterers     4 

Electricians     5 

Special   course    apprei  tice'^    31 

Total 974 

During  the  past  month  20  apprentices  were  graduated; 
total  graduated  for  the  12  months  ending  May  31  is  1?6. 
The  success  of  the  work  in  developing  ipnrentices  on  the 
Santa  Fe  is  perhaps  l)est  shown  by  th^  r,ur>^-»er  of  graduates 


remaining  in  the  service  of  the  company.  At  present  604, 
or  72  per  cent  of  all  the  apprentices,  graduated  since  the  re- 
organization of  the  apprentice  department,  Septeml^er  3, 
1907,  are  on  the  company's  payroll.  These  figures,  how- 
ever, do  not  truly  represent  conditions  as  they  are  today,  for 
the  percentage  of  apprentices  graduated  the  fir.'^t  two  years 
after  the  new  system  went  into  effect,  because  of  the  earlier 
graduates  not  having  received  the  full  benefits  of  this  system, 
is  much  lower  than  in  the  succeeding  years.  The  following 
table  gives  a  better  idea  of  present  conditions: 

Per  cent 
Year  -,""  .  Graduated         in  scr\Mce 

1912 95  74 

1913 114  74 

1914 127  »7 

1915 143  94 

Total    479  83 

In  the  eighth  annual  re|X)rt  of  the  suj)er\isor  of  appren- 
tices it  is  shown  that  99  of  the  graduates  have  been  pro- 
moted to  responsible  positions,  and  of  these  .>4  were  pro- 
moted during  the  year   1915. 

The  plan  adopted  i)y  Mr.  Thomas  for  conducting  the 
apprentice  instructors"  conferences  is  unique.  As  each  dif- 
ferent subject  is  discussed  by  the  meeting,  the  conference  is 
presided  over  by  an  instructor  who  is  particularly  interested 
in  the  subject.  He  is  not  required  to  present  a  pai>er.  but 
simply  to  act  as  a  moderator,  asking  pertinent  questions  of 
the  other  instructors  regarding  the  subject  under  discussion. 

The  instructors  we'"e  welcomed  to  Topeka  by  M.  J.  Drur>', 
shop  superintendent  at  that  place.  He  spoke  of  the  ef- 
fectiveness of  the  apprentice  department,  stating  that  at  the 
Tcpeka  shops  it  has  l>een  unnecessary  to  go  outside  of  the 
shops   for  machinists   during   the   past   two   years,   the  new 
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It-  <-\lrviMr  I'nulenr--  wluii  lu\iU<l.  lliMtiiiL:  rolluutd  l.\ 
imniti-ioM  iji  v\ai«-r.  In.iwivir.  '(iiuti-  .iinl  iiu  ir.i-i"-  il-  m;il- 
Iritliility.  whiK  j>'ain<liii,i:  linnli-n-  llif  inatrri;il  ami  |irntiu(i-i 
l<r>nKiu>>..  tim-  ri<lui;i»i:-'  it-  |iii\vor  oil  i"r>i-tainf  in  -limk 
:in<l    >tr;iln.  J     -j-  ■    7  '. 

It"  ]('()  11..  ui  (»i(liiiar\  i.ra--  \\vr<.'  IoiIk'  (ari-fiillv  iiuhtil. 
tliiii  M)«)k-(1  ai>'l  :\-\\\iL.'luil  it  wdiiM  l«r  uiilikilv  that  nuiro 
lliai)  'JN  Ih.  ol  nialrrial  v\niil<l  niiiain.  lIu'  li>-~  i-  tma- 
-ioiirtl  Uy,  o\i»li/ation  ami  \  tilatili/alion.  Ilir  li;tal  lii-~  in 
Iiaiullinu.  ill"  lud'iiL'  tin-  iiirliiiiL:.  raiiirr-  t'nmi  >  |>tr  (.nt  to 
7  piT  Mill.  var\  ij.'U  'villi  ilk'  iialurr  oi'  tlu'  alln\.  ilu  i  ia>-  nt' 
\vt»rk  ami  tin  -li'!]>  |>ia'ti»t.'.  i  li<  «  aii-i'  lor  llir  mclliiii:  !<)-> 
will  Ik'  foiiiwl  in  tlu-  «lit"krriin  I  in  lur-inir  t>  nipt  i- aiuit-  «ii'  tlu- 
variolic  <  <)n«-iitiK-hl>  of  lliv  ;»lln\.  I  In-  in»llini:  [inint  oi 
titppor  i"-  l;'i>vS  <lfii.  C.  uliili-  thai  111'  tin  i-  2.^1  <Ul:.  ( ". 
L.a<l  iMvlu-  ill  .-27  «l«'.,'.  (  .  ami  >^im  at  42<i  iltu.  (  .  1  hi> 
mean-  tliat  tliV  ii\rvr  low  diiinr  tlmirnt-  inu-l  It  >uttii<  tod 
t.»  till-  vmhi-iii.'  t«-nn».-nitun;  of  tlu-  iiipp<r,    •   ; 

Ca-iia]  i.n>pri  lion  of  thf  a«t  unudalion  ot'  -tra|i  on  nio-i 
anv  iailuax  -v^'Uin  will  indiiatr  the  tMi-nt  to  whirh  l>ra>- 
I  a-tinii-  an  ,d»u?vd  .  Ilu-  urittr  ha-  prr-oiiall\  i\an»infd 
Muiih  -tnli  material '^;tnd  i..und  ilu-  (\i«Un<<  all  too  plain: 
•  a  IValtrrid  aird  I'rarTun-d  nut.  a  -idit  or  flatli  in  d  thnad.  a 
I'lnt  haudh-.  a  t>rui-rd  -rat.  a  -hapth--  oritlir.  cli  .  I'rol.a- 
l.l\  .>'»  |ur  irin  ui  tl.ic  nu-n  op<iiini;  anil  «  lo-ini:  val\>-  ritlu-r 
do  not  kmnv  "ir  iio 'not  rarr  how  to  pro|»rrl\  manipulate 
ihi'ni.  It  i-  not  uivu-u  1!  'o  lind  a  lira--  \alvr  -<  r«\\rd  ilown 
-o  liuht  that  It  i-  itnpi>--il»K-  to  open  it  hy  hand.  W  lun  a 
valve  lake-  it-  -«al  and  the  -la<  k  in  the  thread-  i-  taken  up 
it  cann«>r  V»e  closed  an\  tiiihttr  l.\  jainniin<,'  it  with  l>rut( 
-treiimh  I5v  u-iiiir  a  hammer.  JiVer  or  wrench,  tin-  lhrea<l- 
will  In'  -trained,  tlu-  -ea.l  l»rui>ed  or  the  -li-ni  iK-nl  or  tui-ted. 
Another  soiini-  of  uniie<e--ar\  valv<-  wear  i-  tlu-  1  oinmoii 
praitiie  oi  rilling  tlu-  iiand-wlu-il  when  o|M-ratinLr  it.  ii\  -o 
doim:  the  eland  aiul  -tulTuii:  l>o\  nut-  are  worn  and  the 
-tern   thrown   oui   of  lim-.  j- 

.V  UTiiuii  -houhl  alway-  l.e  -u|'|>lied  and  invarial>l\  u-ed 
w  ill)  -[)ainier  nut-.  In-^lead.  howevi-r.  a  hainnu-r  and  ehi-t-1  an 
ol'liii  u-ed  to  ti'.ihlen  them,  tlu-ir  life  thereby  heiiiL'  very  nuii  h 
reduted.  <  aril.— ^  handlinu  of  (ar  journal  l»»-arinu'-  i-  al-o 
a  i^ource  of  «on-ldentl»k'  lo^-.  llu-e  are  hra--  ia>linu-  tated 
with  a  white  nutal  lininiz.  the  l.ond  of  attachment  I.etueen 
the  two  metal-  In-inu  lar  from  infallilde.  .\t  t.e-l  it  i-  no 
more  than  \~  iieeeSsan  to  in-ure  adhesion  unihr  larilul 
handlinu  ami  the  -Ikm  k-  and  jar-  attendini;  ean-K--  han 
dlinu'  too  ofti-n  lad  to  futun-  tniulde  in  -ervitc.  I  hi-  ton 
dituin  i-  afipret  iated  in  the  foundry,  iiut  apparently  littK- 
atteniion  i>  niven  to  it  elsewhere.  Another  lu-edle--  injur\ 
whi(h  the-e  l.r.i--e-  -ut'fer  fn)m  <arele--  handlinu  i-  the 
niekiiii.'  and  L'a-hin^  of  the  hearinu  -urfaee  of  the  nutal  lin- 
inil.  In  the-'-  tavitie-  du-t  i-  depo-ited  uhi<h.  when  mi.xed 
with  oil.  oft«-n  n-ult-«  in  a  lUl  journal,  a  hot  hox  and  a 
ruined  hearim;. 

Tmier    nurm.d    .ondition-    tlu-    eo|i|ier-tin-lead    alloys    are 
rea-onal>l\    -IronLl.      At   hiudi  tt-mp(-ralure-.  however,  the)    he- 
^.ome  fraL'ile  .in<!   fraeture  vt-ry  ea-il\.       The  hiulu-r  the  tem 
[>erature  of  the  metal  the  m«»re  adhe-i\(    it  heeonie-  and  the 
le-.-  effective   i-  the   luKriiaiit.  .  j 

.\-ide  from  the  phy.-i<  .il  .il>u-e  of  l»ra—  or  hron/e  part- 
thi-n  an  ma!i\  other  wa\-  in  whieh  this  ela>.-  of  material  i- 
wa-ted.  1  lu  unne<e-.-ary  u-e  of  -ti-el  or  iron  -(  rew-.  rivet- 
f)r  pill-  in-lead  of  l»ra--  or  lopjur  in  .1  Wra—  ea-lin-.^  n-dute- 
the  \aluf*  i»f  .the  >«'rap  m.iteri.d.  I  he  ea-lini:  laimot  he 
remelled  UMt'l  thi  -feel  lia-  lieeli  removed  .md  thi-  is  often 
a  ta-k  .-o  lejliou-  and  e\pen-ive  a-  to  prat  tit  all\  ilt-tnn  ihe 
value  of  the  material.  The  rejection  of  ta-tini!-  for  minor 
(Ivfeet-  not  af'Wvi.'i^  ih^ir  -ervit  t-ahility  i-  al-ti  a  -oune  of 
wit>te.  riierr  is  iw>  «louiit  Kut  th.ii  in-pt-ttor-  .ire  ju-tifu-il 
in  rejet  tiiiir  manv  ci-tin'.'-  whi«h  the  foumlry  t  on-ider-  -er- 
vi-i-a!.lt-.     <  )ti  tlu   otiu-'-  hatitl  it  i-  equally  certain  that  many 


other-  whii  11  are  n-jeiiiil  (duhl  lie  u-eil.      .\  trowii  lira--  ' 
in-tance.  with  a   -mall  tavily   in  the  top  the  extent  of  win. 
i-  entirely   vis'liii-   from  tlu'  -urfite.  max    he  perledly   -.iti 
factory  from  a  -v-i\ice  -tandpoint.      .\iul  \et.  in-|)e(lor-  oft^ 
rejea  -m  h  ca.-linii-  simply   hetau-e  th.-  '.ivity  )-arely  ilea 
the    tnii-hin'-r    limit       Ivenu-hniL:    alwax-    i.ui-e-    a    lo—    an 
whether   lu-  thiiik.s   -o  or   not.   ihv  I'Mi-unur   i-  tlu-   ultima' 
-uiferer.  '■>  •" ' 

.Xnoilnr  -ource  of  w.i-ie  lies  in  tlu'  exte— ive  -link  whit 
i-  left  on   rouu'h  <a-tini!s.     ( )rderinL,'  hu-hiinr-.   rtnl  Krasse 
tniwii    lira— e.-.    ett  ..    from    patterns    with    sufticieiu    >toek    1 
itner  two  or  three  (liftt-reiu    r'ni-lu-d   -i/.e-^   i-  a   mut  h   nior. 
e\pen-ive  pratlite  m  tlie  ftioiulrv   th  1(1  making'  -<-p.iratc  j>at- 
it  rn-   for  ea«  h   -i/e.      Mon-ovi-r  the  m-t   of   tini-him:  will   In 
le--  with  lilt-  latter  practite.      ( 'on.-iderahle  -avinu  mav  al-i 
lie   iltetteil    liy    the    jutlit  ioii-    u-e   of   (iire>    wherever   noasihle 
in-lt-atl  of  i.i-tim:  the  metal   -oli<l.  "''■•'"•  ' 

.\-itle  from  ornamental  lira—  .iml  li-ll  nu-tal.  the  -ervin; 
re.|uir»-nu  nl-  for  alloy  metal-  .ire  pra<titall\  ideniital  on  all 
railrtiad-.  Ihen-  mu-t.  therefore,  he  one  -et  of  aIIo\-.  or  a 
I  miteil  ranu'e  of  ilhy-  within  whith  all  -pecitkation^  -houM 
lie  kipi.  tlia!  will  !!i-wi-r  all  n-i [Uirement-.  Railmatl-  now 
pun  Iia-e  tlu-e  materials  under  -pet  ifu  ation-  hut  the  -«.rap 
i-  luit  di-po-ed  of  in  that  way.  junk  tleakr-  atul  retluetion 
t  timpani-  \>ii\  worn  out  Sra--  ta-tini;-.  the  ailah-e.s  of 
whith  are  eiuiri-ly  unknown.  I.aru'e  i|Uantitie-  of  -ut  h  ca-St- 
lim:-  of  varyiii!,'  con.-iitiu-iit  \  .ire  nu-ltt-il  up.  |ti<,'.eetl  ami  then 
-tiiil  untler  >jK-t  ificatit-n-  .u  i  online'  to  the  anah-i-  of  the 
n-nulted  nuial. 

It  will  he  nott-tl  that  topper,  tin  .md  le.ul  ,ire  t  oinmtm 
lo  l.otli  -team  aii'l  Iicarini;  nu-tal-  wliiK  /im  i-  u-eil  in  the 
tt>rmer  l>ut  not  in  the  latter.  In  liuyim.;  the  -i-tondarv  pig 
nii.-t  ftuMulrii-  de-irc-  to  -etun-  it  with  a-  low  a  zinc  ton- 
tent  a-  pos<ilile.  tlien-liy  im  rea-inu  tlu-  rallLle  of  u-t-fuIlU'-> 
ot  til-  metal.  S]iet  ifi.  ation-.  llnrifon-.  ii-ualh  call  ftir  a 
/im  (onielit  not  to  exceed  une-half  of  om-  |>c-r  t  t-nt  and 
reduction  companies  llnd  it  de-irahle  lo  mt  rid  of  the  zinc 
in  the  -trap  m.iterial.  I  hi-  is  tlone  li\  rai>inu  the-  Uinpera- 
ture  of  the  Iii|uiil  ma-s  alfove  the  vtilatili/im.;  point  of  the 
/im  ami  lit)ltlinu'  it  there-  until  the  /iiu  i-  climinatc-il.  .\t  a  - 
iiritc-  of  .(lout  !''  tc-nt-  per  ptiuuil.  -t.nie  itha  of  the  loss 
in\ol\c-d  may  l»c-  (ihtainvil,  iJot  tti  mention  ihe  lo.ss  of  the 
other  t  t)n-titui-nt-.    -       "■      .-*' ■  ■'  ■      ''       '■  ■  ■  ■ 

It  will  re,.iiil\  lit-  -i-cii  di.it  if  .ill  wtirn  out  ca-tiiii.'-  cif 
-team  pn-— lire  nuial  wc-rr  cla--itied  -eparateh  fnun  tlio.se 
of  lit-ariiii:  metal  and  that  the-  ton-titueiu  \  of  each  t  la--  wa- 
within   te-riiin   -tamlani   limit-  of  v.irialion.  this  lo-ss  could 

'«e  el'.minated.  .    .:..'•■■  r    .'  ;.    '.\--'^.    "■ 


i'\.\\    K<ik    l>.\i;i!rii  INC.      .Xiiyoiie  havini;  much  Italihittin^ 
to  ilti  know-  what  tniuMe  it   i-  to  keep  the  clay  of  the  riyht 
toii-i-te-iu  y    ft)r   "  mudilin^   up"   when   pouring.       ihe   u-e  of 
enniml  .i-l)c-lo-  mixed   with  i-nnine  oil   i^  reporteil   li\     |.   .^l 
!-"<rie  -on  to  uive  IMU-  re-ull-.     It  lu-vcr  ^c  t-  h.ml  aiitl  i^  alw.ivs   .  - 
n-adv  for  u-i-.       Innniiin  Muhiuiil.  ...      :.:;•. 

i..»\\ -(iK.\i»i    1  I  I  1.^  i\    I'KitiMt  I  Ks.      It  i-  pointed  out   in 
.1    paper    nte-ntly    |iulili-hci|    hy    the    liureau    of    Mine-    that 
within   the-  ji.i-i    hve    or  -i\  years   markc-il   pniLire.--  ha-   he-en 
madt-  in   j'-urope   in  the  utili/alion  of  variou-  kind-  of  n-fu-^o 
niati-ri.il  not  ordinarily  uiveii  nuu  h  con«.i(kration.      Ihe  man- 
uf.iclurir-   of   ea-   pnidute-r-    report   the   >ucee-s-ful    u-e   of  a      , 
larire-  v.irie-t\  of  fuel-,  ituluclinu'  wotxl  -havinu-.  wooij  hlotks.  ;■; 
-.iwtlu-t.  e  \.  i-l-ior.  coffff  hu-k-.  rite    liu-ks,  ceKo.inut   -he-ll>,.' 
-iraw  .iiitj  «pe  nt  tan  li.irk.      Iht    liumn-  tin   fuel  eon-umplitui 
r.  |)tirted   liy  the  manufacturer-  are  ahout  a-   follow-:      With. 
re-.i-oiialil\   clr\   wood   (-ay  inixi-d  oak.  a-h  and  elm)   iln   ton-   - 
-umption  ha-  hecii  a-  low  .t-  2  IK.  per  ii.lip.  hr. :  with  -awtlu-tL.-'-.i 
the  con-untplion    average--   .-i '  ..    Ih.    jvr   li.h|).-hr. ;    .iml    with 
-pent   tan   hark  contaiiiitm  .>ii  |>er  1  c-nt   moi-iure  it   i-  ;il>c;ul 
4     .   II..      Anuiiriu    \/<iiliiiii>t.  -•   .." 


Santa  Fe  Apprentice  Conference 


<  )iu'  (if  the  ili^tiiii  tiw  Uaturr-  iif  llu-  Santa  !•'«■  a|i|»rcntiti- 
.-\-tini  i>  tlu-  annual  (onftrciur  of  liu-  in>trmtor-:  tlii>  \t'ar 
tlu-  nuvtiim  \\a>  lu'ld  at  loiuka.  Kan.,  .May  J5.  Jd  and  21. 
At  llifM-  nHrtini:>  th«'  in-trminr-  an-  adtln— id  l'\  various 
nn(  liaiiii  al  dciKirtincnl  (•tVurr-.  and  tlir  important  i|ih->tion-« 
iiri>inL[  llinuiijlioiU  tin-  mmp  an-  dJM  ii»i(l  iindir  thf  dinction 
of  I".  \\  .  Ilionia^.  till'  >ii|Hrvi^or  of  aii|>rrnti(  i -.  I  hi>  war 
tlu-  rojifiTfiKi-  coii-idiTi'd    mort-   jiarti*  ularl\    tin-   -\>icni   of 


tcniaininL:  in  the  ^trviit  of  tin  nHiipany.  .\t  i>r««-«nt  004, 
<ir  72  |Kr  tvnl  of  all  tlu-  a|>|»rfnlitr^.  liraduatid  >iiuc-  tlu-  n*- 
ortiani/ation  of  tlu-  ;i|>|>nnti»r  d<-|iartnnnt.  Si-ptftiiU-r  .■>. 
I''<i7.  art-  on  llic  <(»ni|»an\^  pax  roll  I  lu^r  liiiun--.  luiw- 
c\t-r.  fill  not  truly  niin-«»nt  i<in<liti«»n>  a*  tlu-y  art-  t«Mla\.  for 
tlu  pi-nvntam-  of  appn-nlitv.'.  i;ra«luati-<l  tlu-  tir^t  l\\<t  \tar> 
after  tlu-  n«.-\v  ^\-tt-ni  went  into  tfl'rrt.  i<i-(au-«v  of  tlu-  larlit-r 
i,'radua^l^^  not  liaNinu'  ri-d-ivrd  tlu  full  iH-mtit*  of  tlii>  ^\  >tfni, 
,  i^  inut  li  lowi-r  than  in  tlu-  >uotrdini;  y«-ar^.  Ilu-  folhiwiiii; 
lal>l(-  u'ivr-  a    l»rtttr   i<U-a   of  pr»--ciit   i  omlition- : 


artieli-    dral-    nion-    parti*  ularl\     with    tlu-    'jeiu-ral    pr(»l>lcin* 
wliiili  V  t-ri-  (oii-idi-n-d  at  tlu-  c onft-n-nt  i-. 

I  lu'  .\t»hi>on.  'I'opi-ka  &:  Santa  l-\-  lia>  tlu-  (li>tiiu  ti<tii  (tf 
•  ipcratiniz  tlu-  !iio>t  -urc('»ful  a|»prt*nti<-<-  -\>tt'ni  in  tlu-  rnit«-d 
Stat(->.  (  )n  .May  .>\.  TMi).  thi-  road  had  ''74  ap|irriuin-- 
(-nrolk-tl.  tlu-M-  ln-inLZ  di^triKutt-d  anioni:  tlu-  -r\-i-ral  tradrs.ay 
follows: 
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l)uriim   tlu-    pa-t    month    Jn    apjirentin--    wi-ri-    i^raduatid; 

total   irraduati-d    for   tlu-    li   month-  riulini;    May   .>  1    i>    1";.. 

Ilu    -U((i->-   of   tlu-   \\«irk    in   (ii-Vilo|>in<4     .•.-in-nticrs   on   tin- 

Santa  ]\    \^  jK-rhap-  lu-t  -hown  1>\   tlu-  •■ai.-^''it-r  of  uradual«.> 


In  tlu  (iulitli  annual  nport  i»f  tlu-  >u|H-r\i'-or  of  appri-n- 
ii((->  it  i~  -houn  that  '»'>  of  tlu  L'raduaii--  have  Litn  ]»ro- 
inoti-<l  t<.  ri->pon-ilih-  po-ition*.  aiul  of  llu'>e  .>4  wcro  pro- 
moted durinu  tlu-   u-ar    P'15. 

Ilu-  plan  ailopted  lt\  Mr.  I  honia-  tOr  « «tndiuli!i.s:  tlu* 
ap|iri'initv  in-iru>tor-"  <  onfi-nni  r-  i-  uni<|Ue.  .\*  lat  li  dif 
tVri-nt  >ul>je»t  i>  di>iu»t-d  l>y  tlu-  Jiuvtini;.  tlu-  Kiiiftri-net-  i> 
pre>i(K'd  over  lt\  an  in-trudor  who  i-  parti<idarl\  inti-nMiHJ 
in  tlu  -ulijot.  Hi  i>  ;iot  rei|uirfd  to  pn-M-nt  a  papi-r.  l>ut 
>imi)l\  to  ait  a>  a  moderator,  a-kiii'.:  jiertineiit  <|Ue-tion>  of 
tlu-  otlu  r  in-«tnutor>  reiiardini:  tlu-  -ulijett  utuU-r  di."«eu>>ion. 
I  he  in>truetor-  wr,-  \\<-|.  <im.-'l  to  '!  :'pek;'.  !'\  \\.  |.  I>rur\. 
-hop  r  li|>erintendent  at  that  |ilaei-.  Hi-  -poke  of  the  ef- 
teitivene>s  of  the  apprentin  departnteiil.  -lat inn  that  at  the 
!"(  peka  shop-  it  lias  ln-en  unneie--ary  to  l'o  «iut-i«le  <tf  du- 
-hop-    for    mai  him-t-    durini:    tlu-   ]ia-t    l\\<t    \ear-.    the    new 


363 


.364 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  90,  No.  7 


help   required   being   recruited    from   the   graduate    appren- 
tices. 

ADDRESS    BY    F.    W.    THOMAS 

Mr.  Thomas,  the  supervisor  of  apprentices,  in  his  annual 
address,  stated  that  a  number  of  the  older  instructors  had 
been  promoted  during  the  year. 

Every  few  days  greater  demands  are  made  for  men  for 
various  places,  men  for  better  places,  men  to  fill  positions 
caused  by  promotion  or  retirement  of  some  of  the  older 
officers. 

During  the  past  year  seven  of  the  graduate  machinist  and 
fooiJermaker  apprentices  were  selected  for  a  special  course 
:at  the  Baldwin  Locomotive  Works,  where  they  have  been 
Tmade  assistant  department  foremen,  being  transferred  from 
-one  department  to  another  at  least  every  two  months,  and 
ever>'  opportunity  being  offered  to  give  them  all  the  experi- 
ence possiljle  in  these  shops.  Four  graduate  cabinet  maker 
apprentices  were  sent  to  the  shops  of  the  Pullman  Company 
for  similar  experience.  Recently  two  other  young  men  were 
sent  to  the  Pullman  Company,  these  being  graduate  painter 
apprentices  who  were  selected  in  order  that  they  might  gain 
experience  in  the  painting  of  steel  cars,  particularly  in 
graining  steel  so  that  it  will  resemble  a  piece  of  polished 
wood.  Within  a  day  or  two  Mr.  Thomas  said  he  expected 
to  leave  for  Pittsburgh,  Pa.,  to  take  four  young  men  who 
had  shown  special  fitness  for  air  brake  work  to  the  \\'est- 
inghouse  Air  Brake  Company.  Mr.  Thomas  also  im- 
pressed on  the  instructors  the  importance  of  more  care  in  the 
selection  of  young  men  who  were  to  be  sent  out  in  training 
for  these  special  duties. 

Another  of  the  Santa  Fe  apprentice  boys  has,  since  the 
last  meeting,  won  the  Ryerson-Master  Mechanic  scholarship 
at  the  L'niversity  of  Illinois.  Mr.  Thomas  discussed  the 
recent  competition  for  the  next  Ryerson  scholarshij)  and 
urged  the  instructors  to  keep  several  boys  prepared  for 
competitive  examinations,  as  more  scholarships  are  ^>eing 
offered  and  he  hoped  that  some  day  the  Santa  Fe  itself 
would  offer  scholarships  to  a  few  of  the  most  deserving  of 
its  young  men.  He  pointed  out  also  the  great  value  to  be 
obtained  at  college  by  a  young  man  who  had  first  served 
his  apprenticeship. 

During  the  past  year  more  of  the  graduates  have  been 
promoted  to  foremanships  than  ever  before  and  .several 
of  the  older  instructors  have  been  promoted  to  better  posi- 
tions. Many  roads  have  had  difficulty  in  securing  competent 
men  for  federal  valuation  work;  the  Santa  Fe  has  had  no 
difficulty  whatever  in  filling  these  places,  and  the  Govern- 
ment officers  have  especially  complimented  the  road  on  the 
high  quality  of  the  men  who  have  I)een  so  readily  selected 
for  this  work. 

MR.     PURCELL    PRESENT 

John  Purcell,  assistant  to  the  vice-president  and  in 
charge  of  the  mechanical  department,  spent  all  of  Friday 
and  part  of  Saturday  at  tlie  conference.  Mr.  Purcell  gave 
the  instructors  considerable  encouragement  in  their  work, 
promising  them  all  the  support  necessary  to  make  it  a  suc- 
cess. He  laid  special  stress  on  the  necessity  of  giving  the 
apprentices  all  the  experience  possible  to  be  obtained  in 
their  various  trades.  He  commented  also  on  the  impor- 
tance of  the  apprentices  having  knowledge  of  the  in- 
structions in  the  Locomotive  Folio,  a  book  containing 
sketches  and  other  information  covering  standard  [)rac- 
tices    to    be    followed    in  locomotive    ecjuipment. 

"He    cited    several    incider  '^nortance    of 

following  established   standards,   .  nt    aien,  in- 

stance   concerning    flue    failures    on    a    ceria:-^         .u- 
€he  s\stem.    The  locomotives   were  having   chronic   trouble 
with  the  flue  leakage  and  upon  investigation   it  was  found 
that    at   one   end   of   the   division   on    which   these   engines 


ran,  the  boilermakers  were  using  beading  tools  of  a  certain 
contour,  while  at  the  other  end  of  the  division  the  boiler- 
makers  used  beading  tools  of  a  different  contour.  Ever, 
time  the  flues  were  beaded  the  metal  was  worked  out  of  the 
bead  to  the  extent  that  it  was  impossible  for  the  flues  to  re- 
main tight. 

Mr.  Purcell  encouraged  the  instructors  carefully  to  con- 
sider any  new  ideas  submitted  by  the  apprentices,  or  by  any 
of  the  other  workmen  in  the  shops  regarding  labor-saving 
devices  or  more  economical  methods  of  doing  the  work.  In 
every  case,  however,  care  should  be  taken  to  give  proper 
credit  for  these  ideas. 

In  his  various  talks  at  the  meeting,  Mr.  Purcell  displayed 
great  interest  and  intense  faith  in  the  entire  apprenticeship 
scheme,  giving  to  the  instructors  the  benefit  of  his  years  of 
experience  and  inspiring  them  with  a  knowledge  of  what 
could  be  accomplished  and  what  the  management  was  ex- 
pecting of  each  of  them  in  the  training  of  apprentices. 

CO-OPERATION  OF  LOCAL  OFFICERS 

F.  E.  Myers,  apprentice  instructor  at  Clovis,  New  Mex., 
j)resided,  opening  the  discussion  as  follows:  There  is  one 
thing  on  wliich  we  will  all  agree  and  that  is  we  will  not  have 
a  successful  apprentice  department  unless  we  do  have  co-oper- 
ation from  the  local  officers.  The  main  thing  to  remember 
when  we  go  to  the  officers  and  ask  for  their  co-operation  is 
that  these  men  are  in  charge  of  the  shop  and  if  our  ideas 
and  methods  will  not  help  them  they  are  not  going  to  be 
very  enthusiastic  about  co-operating  with  us. 

The  instructors  agreed  that  in  order  to  be  successful  it  is 
very  important  to  be  on  the  best  of  terms  with  all  the  local 
officers.  Many  suggestions  as  to  how  to  gain  the  confi- 
dence of  tlie  foremen  and  how  to  keep  on  good  terms  were 
oft'ered.  Each  foreman  must  be  studied  and  a  method  for 
individual  co-operation  found.  All  differences  between  the 
api)rentice  department  and  the  shop  foremen  should  be  han- 
dled with  them  direct,  and  never  over  their  heads  without 
giving  them  a  chance  to  right  matters  themselves.  No  par- 
tiality should  be  shown  in  dealing  with  the  foremen.  An 
effort  should  be  made  to  talk  with  each  of  them  about  his 
work  and  {)articularly  how  the  apprentice  instructor  may 
help  him.  A  regular  meeting  of  the  local  apprentice  board, 
at  which  all  ay)prentice  matters  are  thoroughly  discussed, 
was  sliown  to  be  an  important  factor  in  securing  this  co- 
operation. 

Where  trouble  is  experienced  in  getting  the  boys  changed 
it  is  usually  adjusted  by  sending  a  letter  to  the  general  fore- 
man with  a  copy  to  the  master  mechanic  and  the  supervisor 
of  apprentices,  stating  what  changes  are  desired.  Few  in- 
structors reported  an\-  difficulty  in  securing  co-operation  of 
the  foremen  and  all  reported  the  heartiest  co-operation  of 
the  master  mechanic  and  the  mechanical  superintendent. 
They  particularly  appreciated  the  interest  taken  by  the 
higher  officers,  and  reported  that  the  master  mechanics  were 
visiting  the  school  rooms  more  and  more  and  never  failed 
to  show  the  apprentice  .<^chool  to  visitors  from  other  roads, 
thus  indicating  an  interest  and  {)ride  in  what  the  apprentices 
were  doing. 

Following  the  di.scussion  of  this  subject  Mr.  Thomas  read 
a  personal  letter  from  J.  R.  Sexton,  mechanical  superinten- 
dent at  La  Junta,  Colo.,  in  which  the  latter  expressed  his 
appreciation  of  the  good  work  being  done  by  the  apprentice 
instructors  and  apprentices.  In  his  territory  he  had  not 
employed  a  mechanic  for  over  two  years  without  first  trying 
to  secure  a  graduate  apprentice  to  fill  the  vacancy.  For  two 
years  past  100  per  cent  of  his  graduates  had  remained  in 
service.  He  now  has  a  total  of  14  graduate  apprentices 
i.  - '''ne  official  positions  in  his  territory,  many  of  these 
ini;  '.'^h    as    division    foreman.     He    attributed    the 

suce-  :  the  tpnrrotr"*'  and  graduates  to  the  careful  selec- 
tion of  boyo  '  hc■p^^^'     ?;   thorough  investigation  and 
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elimination  during  the  probationary  period,  or  afterward, 
if  necessary;  investigation  and  adjustment  of  any  charges 
of  mistreatment  or  mismanagement;  giving  the  graduates 
full  journeyman  rate  immediately  upon  graduation;  and  con- 
sidering the  desires  of  the  young  men  themselves  when  mak- 
inu  transfers.  There  is  not  a  point  in  his  territory  but  has 
graduates  working  in  some  capacity,  and  at  nearly  all  points 
the  more  important  jobs  of  machine,  bench,  and  erecting 
work  are  handled  by  the  graduates,  with  a  full  quota  of 
graduates  in  the  roundhouses. 

LIVING  UP  TO  STANDARDS 

r.  \V.  Smith,  apprentice  instructor  at  Needles,  Cal., 
presided.  It  was  pointed  out  that  the  eight  or  nine  years  of 
experience  in  training  the  apprentices  had  resulted  in  the 
adoption  of  certain  standards  for  handling  particular  ques- 
tions, and  the  instructors  were  urged  to  live  up  to  these 
standards.  The  supervisor  of  apprentices  explained  that  he 
liad  given  the  instructors  a  great  deal  of  liberty  in  dealing 
with  apprentice  matters  at  their  various  shops,  but  there 
were  some  features  which  must  be  handled  uniformly  at  all 
j)oints  and  it  was  up  to  the  instructor  to  see  that  these  instruc- 
tions were  lived  up  to. 

DISCIPLINING    APPRENTICES 

D.  R.  Cook,  apprentice  instructor  at  Shopton,  Iowa,  acted 
as  chairman.  It  was  believed  to  be  highly  necessary  to  be 
strict  in  the  administration  of  discipline.  Those  who  have 
tried  both  the  lenient  and  the  strict  methods  in  the  nature  of 
experiment  have  found  that  by  insisting  that  the  boys  adhere 
strictly  to  the  rules  of  the  shops,  far  better  results  have  been 
()l)tained.  Certainty  of  discipline  rather  than  severity  is 
most  effective.  While  it  is  necessary  to  be  strict  in  applying 
demerits  for  offenses,  it  is  just  as  necessary  to  be  equally 
fair  with  every  apprentice  in  removing  demerits  when  sub- 
sequent good  behavior  and  attention  to  duty  justify  this. 
\\'ith  a  large  organization  such  as  the  Santa  Fe  it  is  necessary 
to  keep  track  of  every  boy  individually  by  the  demerit  sys- 
tem, as  it  is  impossible  for  the  supervisor  of  apprentices  at 
his  headquarters  to  properly  check  the  performance  of  the 
large  number  of  apprentices  without  the  use  of  some  such 
svstem. 

SELECTION  OF   MEN  FOR  SPECIAL  WORK 

J.  H.  Linn,  assistant  to  the  supervisor  of  apprentices,  gave 
a  talk  at  the  closing  session  on  the  selection  of  men  for  special 
work.  He  spoke  of  the  rapidity  with  which  the  apprentice 
graduates  had  been  promoted  during  the  past  year,  and 
called  attention  to  the  importance  of  carefully  selecting  the 
boys  for  the  jobs  most  suitable  for  them.  The  boys,  if  han- 
dled correctly  and  studied  properly,  will  be  found  to  be 
especially  adapted  for  one  position  or  another.  This  should 
be  kept  in  mind,  and  when  recommendations  are  asked  for 
appointments,  the  instructors  should  be  in  a  position  to 
promptly  fill  them. 

It  was  pointed  out  that  at  no  time  previously  had  so  many 
calls  been  made  upon  the  department  for  recommendations 
of  young  men  who  could  qualify  to  do  certain  special  work 
or  for  executive  positions.  The  policy  of  the  management 
in  filling  all  vacancies  with  men  in  the  employ  of  the  com- 
pany and  of  giving  preference  to  the  graduates  has  given 
the  apprentice  boys  a  wonderful  opportunity  for  advance- 
ment and  the  instructors  an  opportunity  to  prove  to  the  com- 
pany the  value  of  the  work  they  are  doing.  The  instructors 
were  urged  to  study  each  boy  carefully  and  to  get  so  close  to 
him  that  they  may  be  in  a  position  to  know  not  only  the  boy's 
experience,  but  also  his  habits  and  ambitions.  When  they 
have  learned  of  a  boy's  special  fitness  for  any  particular  class 
of  work  they  should  pass  this  information  on  to  the  super- 
visor of  apprentices  and  to  the  master  mechanic  and  mechan- 
ical superintendents.     The  instructors  should  not  wait  until 


a  vacancy  occurs,  but  should  find  out  each  boy's  special  fit- 
ness, and  after  giving  him  as  broad  training  as  possible  on 
the  work  of  his  trade  should  give  him  opportunities  for  de- 
velopment along  the  lines  for  which  he  is  especially  fitted. 
In  selecting  these  young  men  three  things  are  to  be  considered. 
First,  the  boy  himself;  second,  his  fitness  for  the  particular 
job  in  question;  and  third,  his  experience  and  training  for 
such  work. 

SPECIAL    APPRENTICES    AND    SPECIAL    COURSE    APPRENTICES 

In  the  discussion  of  this  subject  the  supervisor  of  appren- 
tices stated  that  the  results  formerly  secured  from  the  employ- 
ment of  college  men  as  special  apprentices  had  not  been  very 
satisfactory,  and  that  formerly  these  men  were  given  much 
special  work  and  not  sufficient  practical  work;  since  these 
young  men  are  now  being  kept  closely  in  the  shop  and  re- 
quired to  thoroughly  master  the  work  of  their  trade  much 
better  results  are  being  secured.  Special  apprentices  in  gen- 
eral were  found  to  be  slow  in  doing  the  work  in  the  earlier 
stages  of  their  apprenticeship,  this  probably  being  due  to  the 
colleges  requiring  them  to  do  such  careful,  exact  work,  re- 
gardless of  the  amount  of  time  required  for  it.  Some  of 
these  men  had  failed  to  mix  well  with  the  other  shop  men 
and  had  l^een  impatient  for  advancement.  Many  of  them 
leave  the  service,  some  because  of  greater  financial  induce- 
ments elsewhere,  others  because  of  their  unwillingness  to  go 
through  the  regular  grind,  others  because  of  their  unfitness 
for  railroad  work. 

The  class  of  special  apprentices  in  service  at  the  present 
time  is  said  to  be  better  than  at  any  time  previous.  They 
seem  brighter,  more  adaptable  to  the  shop  work,  and  show 
greater  possibility  for  leadership.  This  improvement  is  due 
partly  to  greater  care  in  the  selection  of  these  \oung  men  and 
{jartly  to  the  greater  amount  of  practical  experience  given 
them.  The  special  course  for  the  last  year  of  their  appren- 
ticeship has  been  giving  these  men  a  greater  variet}'  of  train- 
ing and  fits  them  better  for  foremanship.  The  monthly  let- 
ters which  they  have  been  called  upon  to  write  have  taught 
them  to  be  more  observant  in  the  shop  and  have  helped  mate- 
rially in  developing  their  executive  ability. 

This  special  course  is  open  to  certain  of  the  regular  appren- 
tices also,  and  the  supervisor  of  apprentices  stated  that  just 
now  there  was  a  contest  on  to  see  which  would  turn  out  the 
better,  the  college  man  who  served  his  special  apprentice 
course,  including  the  special  course,  or  the  regular  journey- 
man apprentices  who  are  given  this  course.  Each  instructor 
has  been  called  on  to  report  the  progress  of  his  special  appren- 
tices as  well  as  the  special  course  apprentices,  and  the 
reports  indicate  that  these  young  men  are  doing  particularly 
well.  r  \ 

OTHER  DISCUSSIONS 

The  conference  was  also  addressed  by  J.  W.  Gibbons, 
master  painter  of  the  Santa  Fe,  who  gave  a  talk  on  the 
L'eneral  subject  of  paint,  explaining  in  some  detail  the  dif- 
ferent services  required  of  paint  and  the  effects  of  different 
ingredients  in  the  paint.  He  explained  a  series  of  tests  that 
he  has  been  conducting  for  the  past  year  or  two  for  the  Mas- 
ter Car  &  Locomotive  Painters'  Association,  showing  the  effect 
of  the  weather  on  different  paints. 

D.  M.  Lewis,  representative  of  the  Westinghouse  Air  Brake 
Company,  gave  an  interesting  talk  on  the  care  and  main- 
tenance of  air  brakes,  and  the  best  methods  of  teaching  this 
subject. 

The  convention  was  a  verj'  enthusiastic  one.  every  in- 
structor entering  heartily  into  the  various  discussions. 
Although  much  has  been  published  regarding  the  success 
of  the  apprenticeship  system  of  the  Santa  Fe,  it  is  not  gen- 
erally known  how  thoroughly  this  company  has  gone  into  the 
question  of  educating  and  training  the  young  men  who  are  to 
l)e  its  future  mechanics.     Mr.  Thomas'  remarkable  success 
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has  been  largely  due  to  the  class  of  men  he  has  selected  as 
instructors,   all   of   whom   are  men   of   the   Santa   Fe"s   own 


making. 


ANALYZING   ENGINE    FAILURES* 

BY  A.  PARK 

There  are  so  many  causes  for  engine  failures  that  the  aver- 
age railroad  man  will  say  it  is  a  case  of  genuine  luck  to 
operate  for  any  length  of  time  without  a  failure;  yet  there 
are  many  divisions  on  which  a  failure  is  a  rare  occurrence 
while  on  neighboring  divisions,  with  similar  types  of  power, 
there  are  all  kinds  of  IcKomotive  trouble. 

Locating  the  real  cause  of  a  failure  after  it  has  occurred 
is  very  often  a  complicated  matter  and  some  of  the  reasons 
put  forth  by  the  roundhouse  forces  are  as  interesting  as  a 
dime  novel.  On  the  other  hand,  we  find  many  men  who  are 
gifted  in  l(x:ating  the  exact  trouble — as  they  think — and 
then  will  apply  such  absurd  remedies  that  very  often  the 
result  is  a  complete  change  from  one  extreme  to  the  other. 

It  is  the  ambition  of  every  roundhouse  foreman  and  other 
mechanical  department  officer  to  eliminate  all  failures  pos- 
sible, and  while  it  is  impo.ssible  to  work  out  a  regular  stand- 
ard plan  or  organization  to  meet  every  reciuirenient  of  the 
many  different  terminals  throughout  the  country,  there  are 
certain  things  in  common  that  should  be  given  attention,  the 
mo.st  important  being  the  analyzing  of  the  trouble  so  that  the 
proper  remedies  can  be  applied.  After  a  failure  has  occurred 
there  is  no  use  making  any  radical  changes  or  corrections 
unless  to  eliminate  the  primary  cause  of  the  failure.  The 
very  best  of  good  workmanship  will  not  prevent  future 
trouble  unless  applied  at  the  proper  place.  All  too  fre- 
quently the  average  roundhouse  man  will  only  look  for  tht^ 
•'symptoms"  of  the  failure  and  will  not  get  down  to  the  exact 
cause.  Hot  boxes  are  one  of  the  worst  evils  to  contend  with, 
for  when  a  journal  is  reported  as  running  hot  everything  else 
is  checked  except  the  fact  that  perhaps  there  was  too  much 
packing  in  the  lx)x.  One  of  the  old-time  ideas  in  packing 
l)Oxes  was  to  put  in  all  the  packing  the  box  would  hold  antl 
then  add  a  little  more  for  good  measure,  and  the  adding  of 
the  'iittle  more"*  did  the  trick,  for  it  prevented  the  oil  from 
getting  through  the  packing  properly. 

The  question  of  who  should  be  the  proper  person  to  ana- 
lyze the  different  engine  failures  is  very  hard  to  settle,  for 
we  cannot  expect  the  roundhouse  foreman  to  neglect  his  other 
numerous  duties  to  follow  up  some  failure  that  is  liable  to  re- 
quire a  lalx)rator}'  test  before  it  is  solved.  But  the  cure  of  en- 
gine failures  has  such  a  wide  bearing  on  the  cost  and  schedule 
of  train  operation  that  it  would  .seem  as  if  the  field  were  big 
enougii  to  demand  the  entire  services  of  a  mechanic  who 
could  devote  his  time  to  analyzing  failures.  It  mu.st  be  ad- 
mitted that  -some  failures  are  traceable  to  p(K)r  workmanship 
in  both  the  roundhouses  and  general  repair  shops,  but  these 
cases  are  so  self-evident  that  they  do  not  require  much  ana- 
lyzing. The  art  of  ''putting  it  up"  to  the  other  fellow  .should 
not  be  tolerated,  for  some  men  do  cover  up  their  own  short- 
comings in  this  manner,  and  there  "are  many  good  foremen 
who  have  lost  their  joljs  simply  because  they  were  appar- 
ently at  fault.  When  a  failure  occurs,  do  not  discharge  the 
foreman  till  the  failure  has  been  thoroughly  analyzed.  In 
one  case  where  crank  pins  were  giving  a  great  deal  of  troul>le 
l>y  running  hot  it  was  thought  that  the  work  was  not  given 
enough  personal  attention  by  the  foreman,  until  it  was  dis- 
covered that  the  pins  were  too  .«mall  for  the  right  amount  of 
bearing  surface;  while  in  another  ca.se,  where  the  engine 
truck  bearings  had  been  causing  troul)le  by  running  hot,  the 
blame  was  placed  on  the  box  packer  till  a  thorough  investi- 
gation showed  that  the  axles  were  too  small.  This  investiga- 
tion developed  the  fact  that  the  box  packer  was  a  very 
conscientious  workman  who  had  been  giving  these  particular 
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bearings  a  great  deal  of  attention  and  study,  and  in  fact  had 
been  buying  extra  lul>ricating  material  out  of  his  own  po<  kct 
so  as  to  overcome  the  hot  bearings,  but  he  could  not  .'■top 
them,  and  it  was  found  the  real  trouble  was  in  construct!  m. 

On  the  other  hand,  there  are  many  failures  charged  uji 
against  the  mechanical  department  for  which  they  are  in  no 
way  to  l>lame.  We  do  not  expect  as  much  from  an  engine  tliat 
has  made  a  big  mileage  as  we  do  from  a  new  engine,  and  }et 
the  transportation  department  will  make  no  variation  in  i!u 
tonnage,  with  the  result  of  a  l)reakdown.  Some  roads  claim 
that  it  pays  to  give  an  engine  a  general  overhauling  twice  a 
year  rather  than  to  give  one  overhauling  and  maintain  tlie 
running  repairs  in  the  roundhouse.  From  an  economical 
standpoint,  it  will  cost  a  trifle  more  to  give  the  two  over- 
haulings,  but  the  costly  engine  failures  are  not  as  liable  to 
occur  and  it  is  also  possible  to  reduce  the  roundhouse  repairs. 
Then,  again,  it  gives  the  engine  a  higher  average  efficiency 
rating.  In  making  either  an  efficiency  rating  chart  or  a  main- 
tenance cost  chart,  it  is  very  noticeable  how  quickly  the  eft'i- 
ciency  decreases  after  three  months  of  service  and  how  thr 
maintenance  cost  increases  after  the  same  length  of  service. 

Ver}-  often,  in  analyzing  failures,  economical  features  are 
developed,  for  when  there  is  a  failure  in  material,  it  is  usu- 
ally a  fact  that  if  a  higher  grade  of  material  had  been  used 
the  failure  would  not  have  occurred.  Economy  should  be 
practised,  i)Ut  not  to  the  detriment  of  service.  VVelded  safe 
end  tubes  are  all  right  unless  too  many  safe  ends  are  used. 
There  should  l)e  .some  definite  numl^er  of  safe  ends  that  can 
be  applied,  and  after  the  limit  has  been  reached  the  old  tube 
should  be  scrapped.  One  road  has  adopted  the  very  wise 
plan  of  using  tubes  from  the  longest  boilers  in  short  boilers 
after  they  have  had  a  certain  number  of  safe  ends  applied 

Poor  design  is  one  of  the  worst  features  the  roundhouse 
man  has  to  contend  with.  When  a  part  requires  a  great 
amount  of  attention,  and  it  is  ver\'  hard  or  almost  impossible 
to  get  at  it  with  the  regular  tools,  it  stands  to  reason  the  part 
will  not  get  the  attention  that  should  be  given  it.  This  idea 
applies  to  places  where  nuts  or  bolts  work  loose  quite  fre- 
quently, and  it  is  impossible  to  get  at  them  with  wrenches; 
it  is  then  necessary  to  do  all  tightening  up  with  a  set.  The 
practical  mechanic  is  confronted  with  some  difficult  proposi- 
tions, and  when  he  does  come  in  contact  with  any  of  these 
impossible  things  the  matter  should  be  taken  up  with  the 
"analyzer"  at  once  so  that  corrections  can  be  made  before  a 
failure  occurs  and  is  charged  to  lack  of  attention.  Weaknes.s 
of  equipment  should  also  come  under  this  head,  for  after 
an  engine  has  been  in  service  some  time  and  it  is  noted  that 
some  important  part  is  not  going  to  stand  up  under  hard 
usage,  immediate  steps  should  be  taken  to  have  it  reinforced. 

We  frequently  hear  a  roundhouse  foreman,  in  excusing 
some  failure  that  has  happened,  claim  that  it  was  a  "man" 
failure,  which  places  the  blame  on  the  engineman.  This  is  a 
poor  excu.se,  for  while  it  is  admitted  that  there  are  some  fail- 
ures which  are  caused  by  the  engineman  losing  his  head,  the 
main  reason,  which  should  be  developed  by  thoroughly  ana- 
lyzing the  trouble,  generally  shows  some  mechanical 
defect.  A  cause  of  a  great  amount  of  trouble  is  water 
in  the  cylinders  and  the  breaking  of  front  cylinder  heads. 
Every  time  this  failure  occurs  the  roundhouse  foreman  will 
blame  the  engineman — which  is  right  to  some  extent — and 
the  engineman  will  of  course  lay  the  blame  on  poor  cylinder 
cocks.  These  failures  can  be  prevented  to  a  much  greater 
extent  if  everything  is  made  as  simple  and  plain  as  possible 
so  that  it  will  be  "fool  proof."  It  is  all  very  well  to  tell  how- 
certain  breakdowns  should  have  been  handled  after  they 
have  happened,  but  at  the  time  when  everyone  is  in  a  hurrv 
the  right  move  is  not  always  made.  The  best  method  to  cover 
these  conditions  is  to  determine  the  cause  and  then  apply  a 
proper  remedy  so  as  to  prevent  a  recurrence.  One  of  the  most 
annoying  failures  the  roundhouse  has  to  contend  with  is  the 
"burning  up"  of  an  air  pump  so  that  the  engine  has  to  give 
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up  ;lie  train  before  startint^  out.  This  troul)le  can  be  pre- 
veiiK'cl  to  a  great  e.xtent  liv  the  engineman. 

r":iilures  from  lubrication  will  always  occur  till  the  engine- 
inau  and  roundhouse  force  are  thoroughly  educated  as  to  the 
coraxt  methods  and  proper  time  of  applying  sufficient  lubri- 
cation. To  investigate  a  failure  of  this  nature,  one  would 
1)0  kd  to  believe  from  the  standpoint  of  the  engineman  that 
he  never  had  sufficient  oil,  while  the  roundhouse  foreman 
will  claim  the  supply  was  "enough  to  take  a  l)ath  in."  We 
all  know  the  value  of  a  drop  of  oil  at  the  right  time,  and  if 
a  good  failure  "analyzer"'  can  investigate  both  sides  of  the 
(|iK'Stion  with  the  view  of  preventing  a  possible  engine  fail- 
ure, it  is  almost  a  foregone  conclusion  that  a  just  decision 
will  be  rendered. 

One  great  trouble  with  the  roundhouse  force  is  that  if  they 
enjoy  a  short  period  of  having  no  failures  they  consider  their 
work  so  good  that  they  have  the  situation  well  in  hand  and 
will  let  up  a  little  on  their  attention  to  the  small  items.  In 
the  meantime,  so  many  small  things  are  getting  the  upper 
hand  of  them  that  all  at  once  everything  goes  all  to  pieces 
and  the  cry  goes  forth  that  an  "epidemic  of  failures"  is  occur- 
ring and  immediately  everyone  becomes  overworked.  There 
is  much  discussion  of  whether  or  not  failures  can  be  pre- 
vented "before  they  occur"  by  close  attention  and  good  work 
and,  while  the  question  has  never  been  definitely  settled,  it  is 
a  fact  that  there  is  a  decided  decrease  in  the  total  number  of 
failures  if  proper  steps  are  taken  to  prevent  them.  A  good 
example  of  this  idea  was  the  experience  of  a  road  where  the 
mechanical  department  began  to  apply  new  fireboxes  to  a 
certain  class  of  engines  before  the  engines  had  been  in  service 
for  any  great  length  of  time.  The  officers  of  this  road  were 
advised  by  their  boiler  department  when  to  expect  the  fire- 
boxes to  give  out  and  rather  than  suffer  several  costly  fail- 
ures it  was  decided  to  take  the  work  in  hand  before  anything 
hapf>ened.  The  result  was  less  trouble  in  the  roundhouse, 
no  failures,  and  engines  that  were  always  in  good  condition, 
rhis  same  type  of  engine  was  used  on  a  neighlioring  road, 
hut  no  attention  was  given  to  the  renewal  of  the  fireboxes, 
and  the  result  was  not  only  several  failures,  but  just  at  the 
time  when  the  road  needed  the  power  the  most  the  engines 
w  ere  continually  tied  up  for  boiler  work. 

One  of  the  many  strong  arguments  in  favor  of  a  regular 
man  for  the  specific  duty  of  analyzing  engine  failures  is  the 
unprejudiced  manner  in  which  he  can  investigate  the  work 
and  the  fair  decisions  he  can  render,  for  he  is  not  tr}-ing  to 
cover  up  any  of  his  own  shortcomings  and  will  place  the 
lilame  on  the  guilty  party.  A  roundhouse  foreman  who  is  at 
fault  will  tend  to  show  up  certain  things  in  a  strong  light 
so  as  to  clear  himself  of  any  responsibility  therel)y  covering 
up  to  some  extent  the  real  cause.  Other  officers  who  conduct 
•"^uch  an  investigation  must  put  the  blame  on  someone  and 
they  are  liable  to  enlarge  small  points  so  that  the  apparently 
guilty  man  will  have  to  accept  the  blame.  One  of  the  evils 
of  this  nature  which  might  be  mentioned  is  failures  from 
engines  not  steaming,  cause  given  as  "poor  coal."  While  it  is 
admitted  that  perhaps  the  coal  is  not  all  that  is  desired,  an 
impartial  investigation  would  develop  that  the  steaming  qual- 
ities of  the  engine  were  not  the  best,  and  if  the  engine  had 
l)een  in  proper  shape,  it  might  have  made  the  trip  without  a 
failure.  Still  further  investigation  would  sometimes  develop 
the  fact  that  in  addition  to  poor  coal  and  a  poor  steaming 
engine,  the  real  cause  of  the  failure  was  due  to  a  fireman  who 
did  not  understand  his  business  very  well.  Comparatively 
good  results  can  be  obtained  by  a  fireman  who  is  familiar 
with  the  best  methods  of  firing  and  in  a  case  of  this  kind  the 
blame  should  be  distril)uted  between  all  three  of  the  causes 
instead  of  placing  it  all  against  "poor  coal." 

One  reason  why  some  failures  are  not  thoroughly  analyzed 
IS  because  they  pass  through  too  many  hands  before  any  defi- 
nite action  is  taken.  A  large  amount  of  unnecessar}^  corre- 
spondence is  caused  by  some  high  officer  starting  an  investi- 


gation and  every  other  officer  under  him  writing  letters  on  the 
same  sui)ject.  1  he  roundhouse  foreman  writes  a  letter  to  his 
superior  officer,  and  the  same  routine  is  carried  out  till  at 
last  the  original  report  reaches  headquarters  and  the  meaning 
has  been  changed  so  many  times  that  it  does  not  resemble 
the  original  report  at  all.  How  much  better  it  would  be  for 
some  one  man  to  handle  all  the  investigations,  and  if  anycMn 
on  the  road  wanted  an  explanation  there  would  l>e  one  mar; 
who  had  not  only  made  a  personal  investigation,  l)ut  had  als" 
seen  the  result  of  the  failure  and  knew  ever)'  phase  of  tb 
case. 

One  case  of  misapplied  discipline  will  do  a  great  deal  c 
harm.  It  is  necessar}-  to  apply  discipline  in  some  cases  so  a 
to  keep  down  to  the  minimum  the  failures  that  will  happ^ 
if  the  workmen  are  allowed  to  do  poor  work,  but  if  a  work- 
man can  get  away  with  a  poor  job  which  in  turn  causes  a 
failure,  the  foreman  in  charge  should  stand  some  of  the 
blame.  By  having  an  official  investigator  the  foreman  will 
have  more  time  to  devote  personal  attention  to  the  quality  of 
work  done  by  his  workmen. 

If  an  engineman  brings  his  train  to  the  terminal  after  the 
breaking  of  a  part  the  part  that  fail?  should  he  investigated 
just  as  thoroughly  as  if  a  long  detention  had  occurred.  Some 
enginemen  will  make  up  the  time  lost  in  correcting  a  slight 
breakdown  so  as  to  arrive  at  the  terminal  on  time,  and  the 
breakdown  will  not  be  reported  as  a  "failure."  Then,  again, 
the  light  in  which  failures  are  held  on  some  roads  tends 
to  cover  up  the  small  failures  that  in  some  cases  ser\'e  as  a 
warning  of  possible  greater  failures.  A  failure  is  the  warn- 
ing'that  something  should  be  given  immediate  attention.  If 
a  small  part  on  some  particular  engine  gives  out,  it  is  prob- 
able that  all  the  engines  of  that  class  will  develop  the  same 
weakness  and  the  time  to  prevent  trouble  is  before  they  give 
out. 

Eternal  vigilance  is  the  key  to  successful  operation,  but  if 
the  eternal  vigilance  is  misdirected  by  a  poor  or  wrong  anal- 
ysis, which  is  very  often  the  case,  the  result  is  a  waste  of 
money  and  time  and  the  cause  of  much  worry  on  the  part 
of  the  operating  officers.  Surface  indications  are  only  "symp- 
toms'" and  corrections  should  not  l>e  based  on  hasty  conclu- 
sions made  on  surface  defects,  but  there  should  be  a  thorough 
analysis  so  as  to  reach  the  root  of  the  trouble.  Modem 
roundhouses  will  not  solve  the  failure  problem  unless  they 
are  used  as  a  jilace  to  develop  the  "why"  of  engine  troubles. 


THOMAS-LANGLEY  GAGE  COCK 

Several  years  ago  T.  J.  Langley,  assistant  sujjerintendent 
motive  power  and  E.  Thomas,  master  mechanic  of  the 
Oregon-\\'ashington  Railroad  &  Navigation  Company,  de- 
signed a  self-grinding  gage  cock  which,  after  several 
modifications  made  as  the  result  of  service  tests,  has  finally 
l)een  developed  to  the  form  shown  in  the  illustration.     The 


A   Self-Grinding   Gage   Cock 

purpose  of  the  device  is  to  provide  a  free  opening  to  test 
the  water  level,  a  tight  closing  to  prevent  leakage, — easy 
operation,  and  a  means  whereby  the  valve  can  be  ground 
free  of  obstruction  without  the  use  of  tools  and  while  the 
boiler  is  under  pressure. 

If  leaking  develops  a  slight  twist  of  the  handle  to  the 
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left  and  right  is  all  that  is  usually  required  to  quickly  grind 
the  valve  free,  so  that  it  will  close  tightly.  In  aggravated 
cases  it  is  sometimes  necessary  to  twist  the  handle  back  and 
forth  several  times.  While  this  is  being  done  the  pressure 
in  the  boiler  holds  the  valve  tightly  against  the  seat.  When 
it  is  desired  to  open  the  valve  the  handle  is  turned  in  the 
usual  way,  except  that  the  valve  merely  turns  on  the  seat, 
and  does  not  open  until  one  full  turn  has  been  completed, 
when  the  stem  commences  to  force  the  valve  proper  off  its 
seat.  In  ordinary  practice,  however,  the  engineer  in  closing 
the  valve  will  only  turn  the  handle  until  the  valve  seats,  so 
that  it  may  be  opened  with  the  same  amount  of  movement 
as  an  ordinary  gage  cock.  In  case  a  little  scale  gets  under 
the  seat,  by  turning  the  valve  to  the  right  and  left  quickly, 
it  will  be  displaced  or  ground  off. 

The  gage  cock  is  made  so  it  can  l)e  cleaned  out  under 
pressure  by  using  a  hollow  stem.  This  construction  is 
especially  adapted  for  use  in  bad  water  districts. 

Gage  cocks  of  this  type  are  said  never  to  have  given  any 
troul>le  from  leaking.  The  onl\-  work  required  has  been  to 
remove  and  clean  them  according  to  law.  Should  any  work 
be  refjuired  the  cock  can  be  placed  at  any  angle  without 
undue  turning  of  the  nipple  in  the  boiler. 


THE   OPERATION   OF   A    LARGE    ENGINE 

TERMINAL* 

BY  T.  H.  ADAMS 

Assistant  Foreman,  Norfolk  &  Western,  West  Roanoke,  Va. 

The  principal  point  in  getting  results  from  a  large  engine 
terminal  is  that  the  man  in  charge  have  the  complete  co- 
operation of  his  subordinates  and  the  full  confidence  of  his 
superiors.  He  should  work  in  perfect  harmony  with  the 
road  foreman  of  engines  and  the  division  despatchers,  and 
without  this  I  believe  his  most  sincere  efforts  would  be  with- 
out avail.  At  \\'est  Roanoke  this  practice  is  followed  out  in 
connection  with  a  well  organized  working  system.  I  per- 
sonally follow  the  working  of  the  system  in  ever\'  detail,  and 
I  l>elieve  that  the  greatest  success  is  secured  by  the  man  in 
charge  being  "on  the  job"  at  all  times  and  all  the  work 
should  Ije  followed  up  closely. 

There  are  turned  at  this  terminal  on  an  average  140  loco- 
motives per  day,  of  which  about  50  are  Mallet  compound 
engines.  We  have  a  roundhouse  of  40  stalls,  and  our  force 
is  divided  up  into  six  departments  consisting  of  the  passen- 
ger engine  repair  force,  freight  engine  repair  force,  machine 
shop,  boiler  force,  hostlers'  gang  and  laborer  gang,  each 
unit  having  its  own  foreman.  The  men  in  each  department 
are  well  organized  and  instructed  in  their  line  of  work  and 
special  duties  are  assigned  to  every  one. 

When  an  engine  arrives  on  the  relieving  track  a  tool  in- 
spector checks  all  the  tools  and  makes  out  a  report  on  a 
form  provided  for  this  purpose,  noting  any  shortage,  which 
is  at  once  investigated  and  taken  up  with  the  man  respon- 
sible. The  hostler  takes  charge  of  the  engine  and  examines 
the  boiler  wash  card  to  see  if  the  locomotive  is  due  for  wash- 
ing, examines  the  firebox  for  leaks,  and  tests  injectors,  gage 
cocks  and  check  valve  for  defects.  The  engine  is  then  given 
a  spot  test  under  steam  pressure  to  find  any  steam  defects 
that  may  exist,  a  report  of  which  is  made  and  attached  to 
the  engineman's  inspection  report. 

The  engine  is  then  taken  to  the  ashpit,  where  the  fire  is 
cleaned  or  drawn;  coal  is  sup[)lied  and  the  engine  moves  on 
to  the  roundhouse.  Great  care  is  used  in  selecting  the  coal 
fc-  the  engines  on  passenger  and  important  freight  runs 
so  as  tv)  reduce  steam  failures  on  such  runs  to  a  minimum. 
This  is  cion»  by  an  arrangement  of  our  coal  chute,  which  is 
provided  with  three  compartments,  one  for  passenger  en- 
gines, which  get  the  best  grade  of  coal,  one  with  run-of-mine 
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coal  for  hand-fired  freight  engines,  and  one  with  slack  t  ,al 
for  stoker-fired  engines. 

On  the  arrival  of  an  engine  at  the  roundhouse  it  is  cae- 
fully  inspected  by  a  competent  inspector,  who  makes  a  e- 
port  which  is  attached  to  the  engineman's  report;  the  W(  rk 
is  then  copied  off  by  a  clerk  and  distributed  to  the  vari(  u> 
workmen,  who,  after  completing  the  work  under  the  per- 
sonal supervision  of  their  immediate  foreman,  sign  for  it  m 
the  work  report,  which  is  in  turn  checked  by  the  foreman  in 
charge  and  marked  O.  K.  before  the  engine  Jeaves  the 
roundhouse. 

The  engines  are  then  taken  out  of  the  house  and  inspected 
by  an  outgoing  inspector  and  given  a  spot  test  for  sto;;ni 
leaks  before  being  put  on  the  train.  The  man  making  this 
inspection  reports  to  the  foreman  any  serious  defects  he 
finds  and  he  examines  the  report  to  see  if  the  incoming  in- 
spector reported  them,  investigating  each  case  to  see  if  the 
workjiien  are  doing  their  work  properly.  In  this  way  we 
keep  all  the  men  "on  edge,"  and  to  this  we  attribute  our 
good  record  with  the  government  inspectors,  having  had  only 
two  engines  withdrawn  from  service  at  this  pomt  since  the 
Federal  law  has  been  in  effect. 

We  have  had  a  record  system  in  use  at  this  point  for 
:ibout  one  year,  to  which  we  attribute  a  40  per  cent  reduc- 
tion in  engine  failures.  It  is  carried  out  by  suspending  any 
workman  whose  carelessness  or  improper  workmanship  re- 
sults in  an  engine  failure.  A  notice  of  all  suspensions  is 
posted  on  a  bulletin  board,  and  we  have  not  given  a  susj)en- 
sion  that  did  not  result  in  making  a  better  and  more  careful 
workman  out  of  the  man  receiving  it,  and  the  moral  eftect 
among  the  other  workmen  is  decidedly  noticeable. 

I  personally  follow  up  the  condition  of  the  power  and 
inspect  each  engine  thoroughly  once  or  twice  a  month,  ren- 
dering a  monthly  report  to  the  superintendent  of  motive 
power  as  to  locomotives'  condition.  We  maintain  a  gener;d 
average  of  about  40,000  miles  i)etween  general  overhaulings 
of  the  engines.  This  is  kept  up  by  giving  the  engines  light 
rcjiairs  in  the  roundhouse.  We  have  found  that  it  pays  bet- 
ter to  do  every*  job  the  day  it  is  reported  and  found  necessary 
than  to  postpone  it  to  some  more  convenient  time,  and  by  this 
practice  we  have  gained  the  confidence  and  co-operation  of 
the  road  foreman  and  engine  crews. 

After  the  engines  are  ordered  by  the  transportation  depart- 
ment they  are  taken  in  charge  by  hostlers,  who  get  the  fire  in 
good  condition,  inspect  the  engine  carefully,  check  all  tools, 
coal  the  engine,  if  necessary,  fill  tank  with  water,  fill  lubri- 
cators and  place  the  engine  on  the  train.  The  engine  crews 
report  15  min.  before  leaving  time,  which  is  ample  to  inspect 
the  engine  and  oil  the  machinery.  By  this  arrangement  we 
have  greatly  reduced  delays  to  engines  after  they  are  called. 

We  follow  up  the  expense  problem  very  closely.  Fore- 
men check  all  orders  on  the  storehouse  for  material,  and  the 
storehouse  in  turn  furnishes  each  foreman  a  daily  itemized 
account  of  all  material  used  by  his  department,  showing  the 
cost  and  giving  a  comparison  with  the  day  previous  and  the 
same  day  in  the  month  previous;  in  this  way  we  keep  the 
material  expenses  before  the  foreman  at  all  times. 

The  roundhouse  and  premises  are  kept  in  a  neat  and  clear, 
condition;  this  is  practiced  so  thoroughly  at  this  point  that 
I  believe  every  person  connected  with  our  force  takes  a 
special  interest  in  it. 

One  most  important  consideration  in  reducing  terminal 
delays  or  the  turning  time  of  locomotives  is  to  avoid  con- 
gestion on  the  ashpits  or  the  tracks  between  them  and  the 
roundhouse,  for  when  engines  are  kept  moving  on  these 
tracks  the  entire  force  of  the  engine  terminal  is  busy. 


Use  of  Fire  Brick. — To  reduce  the  maintenance  cost  of 
furnace  lining  in  stoker-fired,  forced-draft  boilers,  a  high- 
grade  fire  brick  is  used  up  to  the  fire  line.  A  bauxite  brick 
is  commonly  employed  for  this  purpose. — Power. 


A  LocOiMOTivE  Inspection  System 


Designed  to  Produce  Thorough  Inspection  and 
Facilitate   Compliance   with  the   Federal    Rules 

BY  N.  M.  BARKER 
Master   Mechanic,  Copper  Range    Railroad,    Houghton,  Mich. 


Efticient  inspection  is  recognized  as  an  important  factor 
in  the  economical  operation  of  motive  power.  In  making 
propor  repairs  to  the  defects  disclosed  by  such  inspection,  the 
possil)ilities  of  many  costly  delays,  failures  and  even  serious 
accidents  are  very  greatly  lessened,  and  either  a  longer  period 
between  shoppings  or  an  equivalent  reduction  in  the  cost  of 
locomotive  mileage  is  insured. 

To  secure  such  inspection  it  is  obvious  that  the  require- 

involved  are: 

A  basis  upKjn  which  inspections  shall  be  made. 

Competent  inspectors. 

A  system  that  shall  anticipate  required  inspections. 

A  record  of  inspections  that  have  been  made. 
Since  the  Interstate  Commerce  Commission  has  been  given 
authority  over  the  entire  locomotive,  and  has,  with  the  assist- 
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var}'  for  the  different  appurtenances  of  the  locomotive,  the 
matter  becomes  somewhat  complicated. 

At  the  point  where  this  system  has  been  in  effect  since 
Januan,'  1,  1916,  we  are  maintaining  only  21  locomotives, 
and  as  the  inspectors,  therefore,  have  other  duties  l)eside  in- 
spection, it  was  found  advisable  to  classify  them  under  the 
name  of  the  department  to  which  they  are  attached.  There 
are  four  inspectors;  one  boiler  inspector,  two  back  shop  in- 
spectors and  one  enginehouse  inspector.  Each  insjjector  is 
provided  with  a  desk,  stationer}-,  and  a  copy  of  "Rules  and 
Instructions  for  the  Inspection  and  Testing  of  Locomotives 
and  Tenders." 

A  copy  of  special  instructions  issued  by  the  master  me- 
chanic, which  cover,  in  a  condensed  form,  the  time  for  inspec- 
tions and  methods  to  be  employed  in  making  the  inspections 
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Fig.  1 — Page  of  Boiler  Inspector's   Record   Book 


'  nee  of  railway  officers,  formulated  a  set  of  rules  and  in- 
structions governing  these  inspections,  it  will  be  granted  that 
'!iese  rules  and  instructions  shall  be  the  accepted  basis  upon 
which  the  inspections  shall  be  made. 

The  ([ualifications  of  a  competent  inspector  have  been  quite 
thoroughly  discussed  in  previous  issues  of  this  publication. 
It  is  the  j)urpose  of  this  article  to  de.scribe  a  system  of  antici- 
I'lting  required  inspections  and  recording  them  in  such  a 
i'lanner  that  it  will  be  evident  on  what  date  they  will  be  again 
'■^'quired.  A  brief  study  of  the  rules  and  instructions  re- 
•i^rred  to  above,  reveals  the  fact  that  there  are  certain  things 
^o  be  done  at  stated  intervals  of  time,  but  as  these  intervals 


for  which  he  is  responsible,  is  framed  and  screwed  to  the 
wall  just  above  each  inspector's  desk.  These  special  instruc- 
tions were  issued  with  the  inception  of  the  new  rules,  in  order 
that  each  inspector  should  acquire  a  knowledge  of  just  what 
part  of  the  work  was  assigned  to  him,  and  also  to  enable  him 
to  become  thoroughly  familiar  with  his  duties  in  as  short  a 
time  as  possil)le.  They  have  also  proved  valuable  for  refer- 
ence and  will  serve  as  a  guide  for  new  inspectors.  The  ac- 
companying tables  show  the  form  of  these  instructions  as 
issued  to  the  different  inspectors.  The  numl>ers  to  the  left  of 
the  items  under  the  heading,  "Time  of  Inspections  and 
Tests,"  refers  to  the  numbered  descriptions  under  the  heading. 
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"Mt'thocls  of  In^pcctions  and  Tests."  where  the  methods  to 
])€  employed  are  concisely  stated.  P'.ach  inspector  is  also 
l)rovided  with  a  record  hook  for  recording  inspections  made. 
Fig.  1  shows  a  page  of  the  boiler  inspector's  book;  Fig.  2  a 
page  of  the  back  shop  inspector's  book,  and  Fig.  .>  a  page  of 
the  engineiiouse  insjK'ctor's  b(K)k. 

It  will  be  observed  that  each  hxomotive  is  given  a  page  in 
each  book,  and  that  when  the  three  books  are  brought  to- 
gether they  present  a  complete  record  of  each  locomotive  for 
a  peri(Ki  of  two  and  one-half  years.  By  increasing  the  num- 
ber of  lines  this  period  may  be  extended  as  desired.  By 
making  the  Ixxik  on  the  loose-leaf  system  a  complete  record 
of  any  locomotive  can  be  removed  from  the  book  should  it  be 
'iesired  to  keep  the  record  of  this  IcKomotive  at  some  other 
point.  Data  is  secured  from  these  books  for  the  office  rec- 
ords, consisting  of  a  card  index  which  will  not  be  described. 

Water  conditions  in  this  locality  being  exceptionally  good, 
it  is  seldom  found  necessary  to  wash  out  the  boilers  more 
frequently  tiian  once  a  month.  A  locomotive  boiler  washout 
sheet  is  issued  on  the  fir-it  day  of  each  month,  one  copy  posted 
on  a  board  provided  for  the  purpose  and  one  copy  delivered 


This  informs  the  inspector  just  what  is  retjuired  and  the 
method  becomes  simple,  accurate  and  sure. 

In  making  out  the  Federal  rejxirt  the  advantages  ot  the 
record  books  are  evident,  as  the  dates  of  previous  hydros  atic 
test,  lagging  removal,  flexible  staybolt  cap  removal,  steam 
gage  test,  air  gage  test,  safety  valve  test,  removal  of  tlues, 
main  reservoir  test,  and,  in  fact,  all  required  informati(  a  is 
before  the  inspector  under  his  own  signature.  After  the 
record  books  are  checked  and  underlined  as  described  ai.ove 
a  copy  of  the  locomotive  boiler  washout  sheet  for  the  new 
month  is  inserted  in  each  book  and  they  are  returned  to  the 
inspectors. 

The  system  has  proved  to  be  a  most  valuable  aid  in  elimi- 
nating errors  in  the  Federal  reports  and  in  reducing  the  num- 
ber of  annoying  incidents  resulting  from  inefficient  and 
irregular  inspection. 

Special   Instructions   for   Boiler   Inspectors 

1.  Inspections  will  be  made  on  the  same  day  that  the  engine  is  held  in 
for  washout.      (See  locomotive  boiler  washout  sheet.) 

2.  Results  of  itispections  will  he  recorded  in  the  book  provided,  immedi- 
ately after  inspection. 

3.  Boiler    inspectors    must    be    conversant    with    "Rules    and    Instructions 
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Fig.  2 — Page  of   Back  Shop   Inspector'*  Book 


to  each  insjH-ctor.  This  list  shows  the  date  upon  which  each 
locomotive  is  to  be  held  for  washout  and  therefore  upon  which 
all  re(|uired  insi>ections  for  the  month  shall  be  made.  Loco- 
motives out  of  senice  are  so  listtnl  on  the  sheet. 

L'pon  receiving  this  list  the  inspector  finds,  for  example, 
that  locomotives  No.  3  and  Xo.  30  are  to  be  held  for  washout 
the  following  day.  He  turns  to  locomotive  Xo.  3  and  loco- 
motive X'o.  ,>()  in  his  record  book  and  it  is  evident  at  a  glance 
just  what  the  required  inspections  will  be.  When  these  in- 
spections and  tests  are  completed  and  recorded,  he  checks  off 
the  locomotive  numbers  on  his  washout  sheet  and  at  the  same 
time  ascertains  what  the  next  locomotive  will  be  and  the  date 
on  which  it  is  to  be  held,  and  proceeds  as  before. 

When  all  locomotives  have  l)een  chtxked  off  the  washout 
sheet  the  books  are  delivered  to  the  master  mechanic's  office, 
where  they  are  checked  for  possible  errors  and  the  data  is 
transferred  to  the  office  record.  In  going  over  the  books,  if 
any  other  than  the  regular  monthly  inspections  are  required 
the  following  month,  two  hea\'A-  lines  are  drawn  to  the  heavy 
.'ertical  lines  which  designate  what  the  requirements  are. 
^his  will  be  noted  clearly  by  referring  to  Figs.  1,  2  and  3. 


for   the    In>pecti()n   of    Locomotives   and   Tenders,"   t)articularly    rules   No.  ^ 
t"   Xo.   53   inclusive. 

4.  Boiler  inspectors  will  be  rcfpiired  to  make  such  inspections,  test* 
and  repairs  as  are  required  to  answer  questions  No.  10  to  Xo.  18  inclusive 
on  the  monthly  report  and  'luestions  Xo.  1  to  Xo.  21  in  the  annual  repott. 
The   most   import.nnt    requirements   are   as    follows: 


Time   of  Ins[>cction:  and   Tests 
Monthly  .Annually  18  Months  3  Years 

10.   Washout,      16.  Hydrostatic   17.  Rininval    .f  18.  Flue  re- 
caps   from 


flexible 
staybolts, 
and  all 
monthly 
inspections. 


nioval  and 
all  annual 
in>pcctioi,s 
and  tests. 


S  Years 

19.  Lagging, 
removal, 
and  all 
annual 
inspectioi 
and  test^ 


gage   cocks         tests  and 
an<l   water  all  monthlv 

glass   cock  inspections, 

spindles. 

11.  Steam 
leaks. 

12.  Staybolts 
and   crown 
stays. 

13.  Flues   and 
fire  box 
sheets. 

14.  .Xrch  and 
water  bar 
tubes. 

15.  Fusible 
plug. 

Methods   of  Insf'ections  and   Tests 

10.  Boiler  Washout — Gage  cock  ard  water  glass  cock  spindle — -everT 
month. 

Method:  .Ml  boilers  shall  be  thoroughly  washed  out  and  graphite  com- 
pound applied  as  directed.     The  spindles  of  all  gage  cocks  and  water  glass 
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Tjlij  .  ,(11  he  removed  and  cocks  thoroughly  cleaned  of  scale  and  sediment. 

11.  ^tt-ain    1-eaks — Every   month, 

jJet':'   d:    All   steam   leaks   shall   be   repaireil. 

12.  >taybolts  and  Crown   Stays — Kvery  month. 

Meil  "d:  Staybolts  shall  be  testeil  by  hammer  after  the  water  is  drained 
from  li  >"  boiler. 

J 3.     lines  and  Firebox   Sheets — Every  month. 

Mttl'id:  Condition  of  all  flues  ai'd  fireliox  sheets  shall  be  noted  and  iall 
leaks  :'"d  cracks  repaire<I. 

14.  Arch  Tubes  and  Water   Rar  Tubes — Kvery  month. 

Mtlii'd:  Condition  shall  be  noted  and  tubes  shall  be  kept  free  from 
scale  .iiid  sediment. 

15.  Fusible   Plug — Xfrne  used. 

16.  Hydrostatic   Test — Every   year. 

Mi.t!ii'<l:  r.oiler  shall  be  subjected  to  hydrostatic  pressure  25  per  cent 
above  working  steam  pressure. 

17.  Kenioval   of  Caps  from  Flexible  Staybolts- -Every   18  months. 
Method:    Caps  shall  be  removed  and  bolts  thoroughly  inspected. 
18      Kemoval  of  Flues — Every  three  years. 

Method:  All  flues  shall  be  removed  and  thoroughly  cleaned  and  the 
weight  noted.  Interior  of  boiler  shall  be  thoroughly  cleaned  and  all  scale 
and  -niimcnt  removed.  The  entire  interior  of  the  boiler  shall  then  be 
examined  lor  cracks,  pitting,  grooving  or  indications  of  overheating,  and 
for  (Inniage  where  mud  has  collected  or  heavy  scale  formed.  The  edges 
of  plates,  all  laps,  seams  and  points  where  cracks  and  defects  are  likely 
to   develop,    shall    be    given    especially    minute    examination.       .Ml    braces    and 
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Fig.  3 — Page  of  Enginehouse  Inspector's  Book 

«tay«  shall  be  taut,  pins  secured  in  place,  and  each  shall  be  in  condition 
to  support  its  proportion  of  the  load. 

19.     Kemova'.  of  Lagging — Every  five  years. 

Method:  Jacket  and  lagging  shall  be  removed  and  exterior  of  boiler 
thoroughly   inspected. 

Speci.m,  Instructions  for  Back  Shop  Inspectors 

1.  Inspections  will  be  made  upon  the  same. day  that  the  engine  is  held 
it:   for  wasl-.out.      (See  locomotive  boiler   washout  sheet.) 

2.  Results  of  inspections  will  be  recorded  in  the  book  provided,  iramedi- 
Ji.ely  after   inspection. 

3.  I'ack  shop  inspectors  must  be  conversant  with  "Rules  and  Instruc- 
t:''ns  for  Ike  Inspection  and  Testing  of  Locomotives  and  Tenders,"  par- 
t'culaily  rules  No.  6  to  Xo.  21  inclusive.  \  copy  of  these  rules  will  be 
1  rovided  each  inspector,  and  if  the  inspector  is  in  doubt  as  to  their  meaning, 
v>-planation  will  be  made  by  the  master  mechanic. 

•1.  I'.ack  shop  insjiectois  will  be  required  to  make  such  inspections,  tests 
■"'d  repairs  as  are  required  to  answer  questions  No.  1  to  No.  5  inclusive 
''■'■  mor.thly  report  ami  questions  No.  11  to  No.  11  on  annual  report.  The 
"''St  importitnt   requirements  are  as  follows: 

7  [mc   of   Inspcct'ons   and    Tests 

M<,nthly  Each  3  Months  Each  6  Months  Annually 

•^-  Injectors.  1.    Steam   gage.  5I>.   Otlier  locomo-  5H.  Main  reservoir 

:?•   Steam   leaks.  J.    Safety   valve.  tive  brake  equip-  and  all  monthly. 

^K.   I'iston   travel.  5.\.   Compressor.  ment    and    all  tri-monthly     and 

-F.  Foundation  5C.   .\ir    gage    and  monthly  and  tri-  semi-annual      in- 

brake.  all     monthly    in-  monthly     inspec-  spections       and 

^^.  Leakage  test.  spections      a  n  d  tions  and  tests.  tests. 

■  H.  Train    signal.  tests. 


Methods   of  Inspceiions  and   Tests 

1.  Steam  fiage  Test — Every  thref   months. 

Method:  Steam  gages  shall  be  compared  with  an  accurate  test  gage  or 
dead  weight  tester,  and  gages  found  inaccurate  shall  ijc  corrected  before 
being   put   into   service. 

2.  Safety  Valve  Test — Every  three  months. 

Method:  Safety  valves  shall  be  set  to  |)op  at  pressures  not  exceeding 
six  pounds  above  working  steam  pressure.  When  setting  safety  valves,  two 
steam  gages  shall  be  U'ed,  one  of  which  must  be  so  located  that  it  will  be 
in  full  view  of  the  person  engaged  in  setting  such  valves;  and  if  the 
pressure  indicated  by  the  gage  varies  more  than  three  pounds  tliey  shall  be 
removed  from  the  boiler,  tested  and  corrected  before  the  safety  valves  are 
set.  Gages  shall  in  all  cases  be  te-^ted  immediately  before  the  safety  valves 
are  set  or  any  change  made  in  the  setting.  When  setting  safety  valves 
the  water  level  in  the  boiler  shall  not  be  above  the  highest  gage  cock. 

3.  Injectors — Every   month    (alsn   before  each   trip). 

Method:  Injectors  shall  be  in  such  condition  that  they  will  deliver  water 
to  the  boiler  without  excessive  overflow  and  all  boiler  checks,  delivery  pipes, 
feed  w.-t'.-r  t'ipes,  tank  hose  and  tank  valves  shall  be  in  good  condition,  free 
from  leaks  and  from   foreign  substances  that   will  obstruct  the  flow   of  water. 

4.  Steam    Leak    Inspection — Every    month. 

Method — .\H  valves,  fittings  and  other  appurtenar.ces  of  boiler,  located 
in  the  cab,  shall  be  inspected  each  month,  and  if  leaking  or  otherwise  not 
in  s.-ife  or  suitable  condition  for  service,  shall  be  repaired  before  engine  is 
again  put  in  service. 

5.  Hrake   and    Sipnal    Equipment. 

.\. — Compressor  Te-t — Kvery  three  mot;ths. 

Method:  All  conqressors  shall  be  tested  for  capacity  by  crifice  test.  The 
diameter  of  orifice,  speed  of  compressor  and  the  air  pressure  to  be  main- 
tained is  to  be  as   follows:      ;.■■ 

Size  of  St'^gle  strokes  Diameter  Air  pressure 

compressor   and    iru^ke  per   minute  of   orifice  maintained 

Westinghouse  9''2   in.  l.'O  11/64  in.  60  lb. 

Note:  Air  pumps  overhauled  and  kept  on  rack  shall  be  considered 
as  tested  on  date  applied  to  locomathes 

B. — Main  Reservoir  Test — Every   12  months. 

Method:  Subjected  to  hydrostatic  pressure  not  less  than  25  j>er  cent 
above  the  maximum  allowe<l  air  pressure.  The  hydro.static  pressure  shall 
be   150  lb.  per  square  inch. 

C. — .^ir  Gage  Test — Every   thiee  months. 

Method:  Air  gages  shall  be  conqiared  with  dead  weight  tester  and  gages 
found   incorrect   shall   be   repaired  before  they  are   returned  to  service. 

D. — Other   Locomotive   Br.^ke  Equipment — Every   six  months. 

Method:  All  equipment  shall  be  cleaned  and  lubricated  and  the  date 
shall  be  stencilled  o:i  metal  tag  as  per  rule  No.  11,  Rules  and  Instructions 
for  Insiiection  and   Testing  of   Steatn   Locomotives  and  Tenders. 

1.  Distributing  or  control  valves. 

2.  Tri|)Ie   valves. 

3.  Reducing  valves. 

4.  Straight  air  double  check  valves. 

5.  Dirt  collectors.        .  . 

6.  Brak?   cylir.derSi  '■'■■■■ 
E.— Fist'  n   Travel    Test — Kver\    month. 

Method:      The    maximum    pisti-n    travel    when    the    locomotive    is    standing 

shall  be  as  follows:  ,  -• :       .  , 

■i    --  ".     -  ■'. 

Driving  wheel  brake. 6  in. 

Engine  truck  brake 8  in. 

Tender  brake 9  in. 

F. — Foundation   Brake   dear   Inspection^Every  month. 

Method:     All   parts  of  brake   gear  shall   be  in   safe  and  suitable  condition 
as  per  Rule   13,  and  no  p.nrt  shall  be  less  than  iy2  in.  above  the  rails. 
G.^ — Leakage  Test — Every  month. 

1.  Main    reservoir    and    relating   piping   leakage    shall    not    exceed    9    lb. 

in  3  min. 

2.  Biake  pipe  leakage  shall  net  exceed  5  lb.  per  min. 

3.  Brake    Cylinder    Leakage:      With    a    full    service    application    from 

maximum  brake  pipe  pressure,  and  with  communication  to  the 
brake  cylinders  closed,  the  brakes  on  locomotive  and  tender  shall 
remain  applied  not  less  than   5  minutes. 

H. — Train   Signal   System   Test — Every  month. 

Shall  be  tested  and  known  to  be  in  safe  and  suitable  condition. 

Special    Instructions    for    Enginehouse   Inspectors 

1.  Inspections  will  be  made  upon  the  same  day  that  the  engine  is  heW 
in  for  washout.      (See  locomotive   boiler   washout   sheet.) 

2.  Results  of  inspections  will  be  recorded  in  the  book  provided,  immedi- 
ately after  inspection. 

3.  Enginehouse  inspectors  must  be  conversant  with  "Rules  and  Instruc- 
tions for  the  Inspection  of  L.icomotives  and  Tenders,"  particularly  rules 
No.  22  to  No.  58  inclusive.  A  copy  of  these  rules  will  be  provided  each 
i!ispector  and  if  the  inspector  is  in  doubt  as  to  the  meaning,  explanation 
will  be  made  by  the  master  mechanic. 

4.  Enginehouse  inspectors  will  be  required  to  make  such  inspections, 
tests  and  repairs  as  are  required  to  answer  questions  No.  6  to  No.  9  in- 
clusive on  the  mor.thly  report  and  questions  No.  28  to  No.  32  inclusive  on 
the   annual    report.      The   most   irnimrtant    requirements   are   as   follows: 

Time  of  Inspections  and   Tests 

Monthly                 Each   3  Months          Each  6  Months  .\nnually 

6A.   Draw    gear.         611.   Draw     geai ,   All     monthly     and  All     monthly,     tri- 

7.   Driving  gear.            an<l   all    monthly        tri-monthly      in-  monthly    and 

S.   Running  gear.          inspections.                 spections.  semi-annual      in- 

9.   Tender.  spections. 

Methods  of  Inspections  and   Tests 

6.\.     Draw   Gear  and  Draft  Gear — Every'  month. 

.\11  jiarts  sh.Tll  be  inspected  and  shall  not  be  returned  to  service  unless 
in   s.ife  and  suitable  condition  for  service. 
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61!.  Uiaw  Gear  Between  Locomotive  and  Tender;  Inspection — Every 
three    months. 

Metliod:  Pins  and  drawbar  shall  be  removed  and  carefully  examined 
and   not    returned   if   not    found   safe   and   suitable   for   service. 

7.  Driving  dear  Inspection — Every   month. 

•A. — Crosrheads  shall  not  have  more  than  '4  in.  vertical  nor  5/16  in. 
lateral  play  between  the  guides. 

B.— Guide*  shall  be  securely  fastened;  all  nuts  shall  be  kept  tightened. 

C. —  Pistons  and  piston  rods  shall  be  examined  for  cracks  and  defects 
each  time  they  are  removed. 

D. — R(id< — Side  and  Main. — All  cracked  or  defective  side  rods  shall  be 
removed  from  service.  Lateral  motion  of  rods  on  crank  pins  shall  not 
exceed  Vx  in. 

On  Road  Locomotive*^:  Rore  of  main  rod  bearings  shall  not  exceed 
diameter  of  pin  more  than  ^  in.  Bore  of  side  rod  bearings  shall  not  exceed 
pin  diameler  more  than  5/32  in.  on  main  pin,  nor  more  than  3/16  in.  on 
other  pins. 

On  Yard  Locomotives:  Bore  of  main  rod  bearing  shall  not  exceed 
diameter  of  pin  more  than  's  in.  at  the  front  end,  nor  more  than  5/32  in. 
at  the  back  end.  Bore  of  side  rod  bearings  shall  not  exceed  diameter  of 
pin    more   than   3/16   in. 

8.  Running  Gear  Inspections — Every  month. 

\,  —  Priviiig    boxes    shall    not    have    more    than    one    shim    between    box    and 

bearing. 

B. — Lateral    motion    shall    not    exceed    the    following   limits: 

Enfiine   truck   wheels    Cswing  centers) 1  in. 

Engine  truck  wheels  (rigid  centers) \y%  in. 

Trailing  truck  wheels 1  jn- 

Driving    wheels    Y*  >n- 

C— Pilots  and  Plows: 

Minimum  clearance  above  rails 3  in. 

Maximum  clearance  above   rails 6  in. 

P.— Spring    Rigging: 

Springs  or  rigging  with  following  defects  shall  be  repaired  or  renewed: 
One  long  leaf  or  two  or  more  short  leaves  broken;  leaves  working  in  band; 
broken  coil  springs:  broken  driving  box  saddle,  equalizer,  hanger,  bolt 
or  pin. 

E. — Trucks:  Male  center  plate  shall  extend  into  female  center  plate  not 
less  than   Y^  in. 

F. — Wheels:    See   rules  and  use  limit   gage. 

9.  Tender    Inspection — Every   month. 

..\.— The  difference  between  the  height  of  the  deck  on  the  tender  and 
the  deck  of  the  locomotive  shall  not  exceed  Ha   in. 

B. — Width  of  gangway  between  locomotive  and  tender  while  standing 
on  straight  track  shall  not  be  less  than  16  in, 

C. — Interior   of  tanks   shall   be   inspected   each    month. 

D. — Trucks:  Male  center  plate  shall  extend  into  female  center  plate 
not  less  than    Y\    in. 


axes  horizontal,  which  have  the  air  pipes  tapped  into  the 
center  of  the  heads  of  the  reservoirs.  There  is  an  outL  t  at 
the  bottom  for  drainage,  but  there  is  no  outlet  at  the  top  In- 
which  the  air  can  escape  when  filling  the  reservoir  for  the 
hydrostatic  test.  A  hole  could  be  drilled  and  a  plug  inserted 
to  allow  the  removal  of  this  pocketed  air,  but  if  this  is  done 
it  adds  another  opening  for  air  leaks  and  places  the  pluj  in 
a  very  inconvenient  position,  especially  if  it  becomes  nec- 
essary to  apply  one  on  the  road  through  the  plug  blowing  ■  lut. 
In  the  method  shown  in  the  sketch  a  copper  tube  is  instrted 
in  the  reservoir.  This  tube  has  a  notched  edge  by  which  the 
air  is  all  blown  out  and  water  allowed  to  fill  the  entire  reser- 
voir. This  is  very  simple,  and  the  apparatus  can  be  bought 
at  a  nominal  cost. 


REMOVING  AIR    POCKETS   FROM   RESER- 
VOIRS 

BY  W.  H.  HAUSER 

Mechanical  Enisineer.  Chicago  &  Eastern  lilinoit,  Danville,  III. 

Paragraph  8  of  the  Rules  and  Instructions  for  the  Inspec- 
tion and  Testing  of  Locomotive  Boilers,  as  approved  by  the 
Interstate  Commerce  Commission.  October  11,  1915,  requires 
that  main   air   reservoirs   shall   Ije   subjected  to  hydrostatic 
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Method    of    Removing    Pocketed    Air  for   a    Reservoir 

pressure  not  less  than  25  per  cent  above  the  maximum  al- 
lowed air  pressure,  before  being  put  into  service  and  at  least 
once  each  12  months  thereafter. 

There  are  in  service  numerous  air  reservoirs  with  their 


GETTING  RESULTS  FROM  A  BIG  ENGINE 

TERMINAL* 

BY  GEORGE  COOK 
Roundhouse  Foreman,  Northern  Pacific,  Ellensburg,  Wash. 

Efficiency  in  enginehouse  management  is  appraised  by 
results.  By  results  we  mean  a  minimum  number  of  engine 
failures,  economy  and  lack  of  friction  with  the  transporta- 
tion department  and  with  employees  under  the  enginehouse 
foreman.  This  is  obtained  through  system.  System  ap- 
plied to  enginehouse  management  is  governed  l)y  conditions 
at  the  place  considered,  and  includes  the  method  of  han- 
dling the  engines  from  the  incoming  switch  to  the  outgoing 
switch,  the  consumption  of  material,  the  condition  of  the 
shop  machiner\-  and  tools,  the  treatment  of  mechanics  and 
laborers,  and  the  condition  of  buildings  and  grounds.  A 
sy.stem  or  regular  order  of  procedure  should  be  applied  to 
every  act  about  an  engine  terminal. 

At  a  point  where  engines  are  needed  as  soon  as  they  are 
avail-'.ble  there  should  be  as  little  delay  as  possible  between 
the  time  they  are  placed  on  the  incoming  track  and  the  t:me 
they  are  put  in  the  house.  If  conditions  will  permit  this 
will  include  supplying  them  with  fuel,  sand,  water  and  hav- 
ing grates  and  ashpans  cleaned. 

Book  records  should  lie  kept  of  all  inspection  and  other 
work  performed.  Bearings  and  packing  should  all  be  ex- 
amined at  the  end  of  each  trip  or  day's  work,  not  by  putting 
a  liand  on  the  hub  of  the  wheel  or  the  top  of  the  box,  but  by 
dropjjing  the  cellar  and  making  certain  that  the  packing  is 
properly  lubricated  and  against  the  journal.  Tank  and 
trailer  oil  box  lids  should  be  raised  and  the  packing  hook 
used  to  reach  in  and  feel  if  the  packing  is  properly  dis- 
tributed from  dust  guard  to  collar.  All  standard  practices 
should  l)e  complied  with  to  the  letter.  Power  is  most  effi- 
cient when  each  part  is  maintained  in  a  serviceable  condi- 
tion, and  the  fact  that  a  stitch  in  time  saves  nine  and  often 
an  engine  failure,  should  never  be  lost  sight  of  by  a  fore- 
man. If  a  certain  class  of  power  on  any  district  is  giving 
trouble,  each  foreman  should  make  an  effort  to  be  the  first 
to  locate  and  eliminate  the  cause.  A  clean  engine  is  more 
easily  inspected  than  a  dirty  one,  the  working  parts  last 
longer.  Furthermore  the  public  appreciates  traveling 
on  u  road  which  has  its  locomotives  looking  bright  and 
clean. 

A  shop  machine  or  tool  in  good  serviceal^le  condition  is  a 
revenue  earner;  one  in  poor  and  unsafe  condition  is  a  lia- 
bility. Much  money  and  energy  is  wasted  in  enginehouse? 
through  pcx)r  tool  equipment. 

Specialize  the  work  as  far  as  conditions  will  permit,  but 
have  a  substitute  for  every  position.  Promote  the  laborers 
when  possible,  and  a  better  class  of  men  can  be  kept  in 
enginehouses.  1  his  can  be  arranged  by  advancing  them  to 
fireman,  or  having  an  agreement  with  the  car  foreman  to  draw 
his  laborers  from  the  enginehouse  force. 

"Entered  in   the   Enginehouse   Competition. 
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INDUCTION  MOTOR  FOR  TURNTABLES 
AND  TRANSFER  TABLES 

A  line  of  slip  ring  induction  motors  for  severe  intermittent 
service  at  varying  speeds  has  been  developed  by  the  Westing- 
house  Electric  &  Manufacturing]:  Company,  East  Pittsburgh, 
Pa.    These  motors  are  especially  designed  for  use  on  cranes, 

draw    bridges,    roller    lift    Vjridges,    railway    turntables    and 


Ten  Horsepower  Slip  Ring   Induction   Motor  with   Laminated   Frame 

transfer  tables,  and  are  furnished  in  sizes  from  1  ■  S  hp.  to 
200  hp.  They  are  designed  for  operation  on  two  or  three 
phase  circuits  of  25  or  60  cycles  frequency  at  voltages  of  220 
or  440. 

The  frames  of  the  larger  sizes  are  made  of  rolled  open- 


-t.- 


iron  with  reinforcing  ribs  to  insure  perfect  alinement  of  the 
bearings.  The  bearings  are  self-oiling  of  the  oil-ring  type 
and  are  of  large  size.  The  steel  brush  holders  are  supported 
by  the  brackets  from  which  they  are  insulated  and  the  brack- 
ets are  open  to  permit  the  brushes  to  1^  easily  insp)ected  and 
renewed. 

The  rotor  is  small  in  diameter  which  reduces  the  fly-wheel 
effect  to  a  minimum.     This  feature  together  with  the  perfect 

balance  and  secure  attachment  of  the  winding  makes  these 
motors  especially  suitable  for  frequent  starting,  stopping  and 
reversing.  The  shaft  can  be  removed  from  the  rotor  without 
disturbing  the  winding,  the  construction  l)eing  such  that  in 
case  of  accident  repairs  can  be  made  quickly.  The  weight 
and  over-all  dimensions  have  been  kept  to  the  minimum  con- 
sistent with  the  strength  required. 


BEYER   BAROMETRIC  CONDENSER 

The  Ingersoll-Rand  Company,  New  York,  is  now  furnish- 
ing complete  steam  condensing  plants  for  all  service  condi- 
tions. This  equipment  includes  the  Beyer  barometric  con- 
denser, for  which  the  company  has  secured  the  patent  rights. 


Installation  and  Section  of  the  Beyer  Barometric  Condenser 

This  condenser  is  of  the  counter-current  type,  in  which 
A  75- hp.  Motor  with  Rolled  Steel  Frame  air   and   cooling   water   flow   in    opposite   directions.      The 

steam  inlet  is  at  the  bottom  of  the  condensing  vessel,  the 
liearth  steel,  one  of  the  illustrations  showing  a  75-hp.  motor  water  inlet  above  and  the  air  removal  opening  at  the  top. 
\\ith  this  type  of  frame.  On  the  smaller  sizes  the  frames  The  sheets  of  cooling  water,  overflowing  the  pool  at  the  inlet 
'ire  made  of  steel  laminations  which  are  riveted  together  point,  meet  the  entering  steam.  The  two  are  brought  into 
between  forged  steel  end  shields.     The  brackets  are  of  cast      intimate  contact  by  conical  baffle  plates  assisting  the  water 
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to  absorb  to  its  full  capucity  the  latent  heat  of  the  steam. 
The  non-condensable  air  liberated  in  the  condensing  action 
rises  through  the  falling  water  to  the  removal  jjoint  at  the 
top,  being  cooled  to  practically  the  temjierature  of  the  in- 
coming water.  Am})le  opportunity  is  given  for  the  removal 
of  the  air  content  of  the  water  l)efore  it  mixes  with  the  steam. 
II  is  not  only  facilitates  the  mi.xing  process,  but  permits 
the  removal  of  air  and  vapor  at  a  comparatively  low  tem- 
perature, which  is  an  advantage,  as  the  reduced  volume 
saves  in  vacuum  pumpage  horsepower. 

The  steam  inlet  is  of  large  diameter  to  secure  low  veloc- 
ity and  is  hooded  in  such  a  way  as  to  discharge  the  steam 
into  the  center  of  the  condensing  vessel.  The  air  removal 
opening  is  protected  by  a  self-draining  baffle  and  trap, 
which  it  is  claimed  positively  prevents  water  being  carried 
over  into  the  vacuum  ])ump.  Ihe  hot  waste  water  is  dis- 
charged through  the  self-draining  tail  pipe.  This  pipe 
straddles  the  hot  well  and  su[)ports  the  condenser. 

HYDRAULIC   FORCING   PRESS 

The  hydraulic  i)ress  shown  in  the  engraving  is  a  new 
design  of  inverted  forcing  press  recently  brought  out  by 
the  Hydraulic  Press  Mfg.  Company,  Mount  Gilead,  Ohio. 
This  is  a  double  purpose  press,  being  intended  for  two  dis- 
tinct forcing  operations.     It  is  constructed  in  two  parts,  the 


range  of  miscellaneous  forcing  work.  In  forcing  on  u 
piston,  it  is  set  on  the  lower  base  with  the  rod  passing  ip 
through  the  j)ress  base  proper,  the  pressure  then  being  ap- 
plied from  the  end  of  the  piston  rod,  forcing  it  into  iiie 
piston.  When  the  press  is  used  for  forcing  the  piston  wff 
the  rod,  the  piston,  with  the  rod,  is  hung  on  the  press  base 
proper  and  the  pressure  applied  from  the  end  of  the  rcid, 
forcing  the  rod  out  of  the  piston.  More  pressure  is  required 
for  the  latter  operation  and  the  upper  part  of  the  press  is 
thus  designed  for  a  maximum  pressure  of  100  tons,  whUe 
the  lower  portion  is  designed  for  a  maximum  pressure  of 
only  50  tons. 

The  usual  method  of  installing  this  machine  is  to  erect 
it  so  that  the  base  of  the  press  proper  is  just  above  the  floor 
level,  the  lower  parts  being  under  the  floor.  It  is  self- 
contained,  the  pressure  being  furnished  by  a  direct  motor- 
driven  horizontal  double-plunger  pumj)  with  double  gear 
reduction.  A  tee  screw  hydraulic  operating  valve  controls 
the  pressure  from  this  pump  to  the  press  cylinder. 

The  diameter  of  the  press  ram  is  10  in.  It  has  ai  run  of 
22  in.  and  is  equipped  with  a  rack  and  pinion  attachment 
for  raising  or  lowering  the  ram  upon  the  work.  Thus 
various  lengths  of  work  may  be  admitted  to  the  press  and 
the  i)ressure  in.stantly  applied  at  the  first  stroke  of  the  pump. 
The  daylight  space  for  the  upper  portion  of  the  press  is  .56 
in.  and  for  the  lower  part  50  in.,  making  the  total  daylight 
or  working  space  iS()  in.  Steel  is  used  for  all  the  principal 
castings;  cold  rolled  steel  shafting  4  in.  in  diameter  is  u.-^ed 
for  the  strain  rods. 


GRINDING    MACHINE 

The  Modern  Tool  Company.  Erie,  Pa.,  has  added  to  its 
line  of  self-contained  grinding  machines  two  additional 
sizes,  an  8  in.  by  18  in.  and  an  8  in.  by  .>0  in.  With  the 
exception  of  the  center  distances  and  the  wheel  drive  on  the 
8  in.  l)y  .SO  in.  the  machines  are  similar. 

Economy  of  floor  space,  compactness,  ease  of  of)eration, 
and  comparative  simplicity  of  mechanism  are  distinguishing 
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Front  View  of  the  8-in  by  18-in  Machine 

features  of  these  machines.  All  operating  levers  are  con- 
centrated on  the  front  of  the  machine,  and  there  is  nothin.u 
extending  above  the  wheel  stand,  all  mechanisms  being  con- 
tained within  the  machine.  The  machines  are  essentiall} 
manufacturing  grinders  for  straight  or  taper  cylindrical 
work  in  quantities.     The  bed  is  a  one-piece  casting,  rigidl> 


uj)per   part   having   a   maximum   j)ressure   capacity   of    100 
tons  and  the  lower  part  50  tons. 

The  press  was  primarily  designed  for  use  in  applying  braced.  V  and  flat  guides  are  used  throughout  on  the  slidiniz 
hxomotive  piston  rods  to  the  pistons,  and  also  for  removing  table,  swivel  table  and  under  the  wheel  stand.  The  base 
the  pistons  from  the  rods,  but  it  is  also  adaptable  to  a  .vide      rests  upon  three  points. 
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Tl;.  Standard  wheel  spindle  is  2' 4  in.  in  diameter  running 
in  pl,i)>phor  bronze  bearings  6^,4    in.  long  and  driven  by 

l^lt  4  in.  wide.  For  heavy  work,  the  wheel  spindle  is 
made  ^'4  i^-  '^i  diameter.  The  wheel  stand  pile  is  bolted 
to  th(  bed  of  the  machine  and  is  of  generous  proportions. 
Xhe  Aheel  center  is  of  large  diameter,  has  a  long  bearing 
in  thr  spindle,  and  will  take  any  of  the  recognized  standard 
grinding  wheels.  Wheels  used  on  the  standard  machines 
■^rc  1'*  in-  diameter  up  to  3  in.  face;  wheels  used  on  the 
heav\  drive  are  18  in.  up  to  4  in.  face. 

The  table  drive  is  of  a  simplified  type,  eliminating  what 
was  formerly  known  as  the  table  transmission.  This  drive 
consists  of  a  single  unit  contained  in  the  bed  of  the  machine, 
which   is   a   combination   of   table   drive  and   transmission. 


End   View,   Showing    Main    Drive  and   Pump 

All-stet'l  spur  gears  are  used  for  the  reversing  mechanism. 
Ihe  power  table  traverse  is  controlled  by  a  lever  imme- 
diately to  the  left  of  the  table  hand  wheel,  which  provides 
for  starting  or  stopping  the  table  at  any  point  in  its  stroke. 
W  hen  the  taide  is  under  power  the  hand  wheel  is  auto- 
matically disengaged,  and  when  the  power  is  removed  the 
hand  wheel  is  automatically  engaged  for  traversing  the 
table  by  hand.  There  are  four  table  feeds,  derived  from  a 
single  unit  gear  box,  and  controlled  by  a  lever  at  the  right 
ininicdiately  below  the  tal)le  hand  wheel. 

The  automatic  cross  feed  is  positive  in  its  action  and  is 
sinijjlified  without  losing  any  of  its  features.  This  can  be 
set  for  a  reduction  of  any  amount  from  .0005  in.  to  .005  in. 
at  either  or  both  ends  of  the  tal)le  reverse.  This  latter  fea- 
ture is  especially  advantageous  when  grinding  against  a 
shoulder.  The  feed  is  automatically  thrown  out  when  work 
'•"^  ground  to  size  and  a  positive  stop  is  provided  for  use 
^vhen  feeding  by  hand.  The  cross  feed  hand  wheel  is  gradu- 
ated in  .0005  in.  in  plain  view  of  the  operator.  The  head- 
str)ck  is  of  a  new  design,  being  driven  from  a  shaft  under 
tic  sliding  table.  This  shaft  is  driven  by  a  pulley  which 
•-  carried  in  a  bracket  on  the  bed,  on  which  power  is  taken 
f'')m  the  gear  box. 

The  wheel  truing  device  is  mounted  on  the  footstock  and 
'^  adjustable  to  all  diameters  within  the  range  of  the  ma- 
ciiine  so  that  the  wheel  can  be  trued  without  removing  the 
^^ork  from  the  centers.  The  pump  is  of  the  fan  type  and 
revolves  in  a  horizontal  i)lane  and  is  kept  immersed  so  that 
'^  IS  constantly  primed  and  no  packing  is  required. 

The  machines  have  eight  work  speeds  from  26  to  390 


r.p.m.,  and  four  table  feeds  from  22  in.  to  104  in.  per  min- 
ute. The  feeds  and  speeds  are  entirely  independent  of  each 
other.  The  new  sizes  have  the  single  constant  sjjeed  drive 
u;^ed  on  the  larger  machines,  which  reduces  the  cost  when 
equipping  the  machines  with  motors. 


BAILEY  BOILER  METER 

The  Bailey  boiler  meter,  which  is  made  by  the  Bailey 
Meter  Company,  Boston,  Mass.,  is  a  combination  of  three 
separate  meters  in  one  casing,  each  drawing  its  own  record 
in  a  distinctive  color  on  a  12  in.  chart.  This  meter  records 
the  rate  of  steam  output  from  the  boiler,  the  rate  of  air  flow 
through  the  furnace,  and  the  condition  of  the  fuel  bed.  It 
also  correlates  and  com{)ares  these  factors  in  such  a  manner 
that  any  fireman  can  readily  understand  the  readings  and 
inform  himself  as  to  any  needed  change  in  the  furnace  or 
draft  conditions. 

The  steam  flow  is  recorded  b>-  a  pen  drawing  a  red  record 
in  the  center  section  of  the  chart,  the  graduations  l^eing  in  per 
cent  of  the  boiler's  rated  capacity  on  a  uniform  scale.  The 
air  flow  is  recorded  by  a  pen  drawing  a  blue  record.  This 
pen  is  located  so  that  it  travels  immediately  in  front  of  and 
records  just  ahead  of  the  steam  flow.  It  is  operated  by  the 
draft  differential  between  the  firel>ox  and  the  uptake,   but 


Bailey  Meter  in  Position 

instead  of  reading  in  terms  of  draft  it  reads  in  terms  of  steam 
output.  In  other  words,  it  gives  the  same  reading  and  draws 
a  coincident  record  with  the  steam  flow  so  long  as  the  right 
amount  of  air  is  used  for  combustion.  If  the  air  flow  reads 
more  than  the  steam  flow  it  shows  too  much  air  and  corre- 
sponds to  low  carbon  dioxide;  if  it  reads  less  than  the  steam 
flow  it  means  insufficient  air  and  loss  due  to  unburned  gases. 
This  is  based  upon  the  principle  that  air  is  a  fuel  just  as 
much  as  is  coal,  and  a  cenain  evaporation  should  l)e  obtained 
per  pound  of  air.  This  standard  is  determined  for  each 
boiler  and  the  meter  adjusted  accordinglv. 

The  furnace  indicator  drawing  a  record  on  the  outer  sec- 
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;..■   .11..-.  ;  I.   iw    n-    lull    ..ij-.nnv    tin-    latfin    luat    m'   tlir   strain. 

riif  nnn-<  uii«kn~;il'lc  air  lil>t.-rati<l   in  llir  <  unilni-inL:  a(linn 

ri-r>  ilirouiih  tlu-  lallinu'  waliT  to  \\\v  miitival   |inint  at   tlir 

;.trjj:>,'  Winj.'  «iMiItil    to   piMitiiall}    tin'   U'm|>i.ratun-   uf   tlu     iii- 

.     rfijiiiiiL'vvatiT.     AnijiK-  <)ii|«»riunii\    i-  t,'ivi-n  fur  tlu-  rtninval 

of  ilu-  iur  tjinuui  of  tlic  waUT  Ik  I'ori'  ii  inixi-^  with  ilu-  -uani. 

I  i  i»    n«:)t    only    fatilitalr-    tin*    iniviuii    [inMi^-.    I»iit    |Hrinil~ 

\\\v  riinoval  «)f  air  ami  vajior  at   a   io.ti|iarati\rl\    low    inn- 

iK-ratliff.    >vhirli    i«    an    advaiitam-.    a-    tli.-    rrdutrd    voluiiii- 

-avc- -ill  va«  uuin  launpaLTr  lior^powir. 

I  111-  -rtiain   inlet    i-  of  laryr  itianu-trr  to  -i«uri-  low    \rlo<- 

ity"  atui  i^  In «»<!»•' I  in  -lu  li  a  way  a-  t<»  di-i  liaryi.-  tho  »t(.am 

into  thr  itiUi-r  of  Uic  (duWfn^ini.'  v«'>*rl.       Ilu-  air  ri-tnova! 

oprninir    i-    |>.roUMH«l    l<\     a    Mlf-<lrainini,'    l>afllr    and    trap. 

vvhi«  h    it    i'  vlaii»ud    |.n-itivi'ly   |>nvint-   \\at»r  l.rinLr  rarriid 

.'    mvr  into.  :tln'  Ya»'Uiiin  i>uin|i.      Tlu-  Imt    wa-tc  watir  i-  dis- 

.;  cl.arm-d    ilirotiirlr   tlu     -tlf-drainini,'    tail    pipi'.       I  lii>    I'ii'c 

•'c.  oilraddK'-  ilj^- -lioi  uelj  and   -upport-  ilu-  i  ond(n>i<r. 

^:  V'       ii^DKM  lie  i()i<(:iN(;  pki-ss 

,.'...    "The   livdraiili*     prr^-"    -luiun    in    tin-    riii:ra\ini;    i»    a    luu 

dt'sitrn  Dt    inv«.rtfd    forrini:    prr^-    nnntly    l.rouijlit    out    l'\ 

iIk-  Hxdraiili'    t'l'V''    Mf~-    <  ompany.    Mount   (riUad.   ()hio. 

;..  ■ThH<'  ix. utloiiMc  purpo-i-  pre--,   l.ciiii,'   intciidcfl   for  two  di-- 

■  ■  .-tiiu't  for*  in t:  operation-.      It   i-  loii-triulrd   in  two  |>.irt-.  tlu- 
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uppiT    part    having   a   maxiinuiH    pn -«ur^-   tajKuitv    of    Imi 
ttiiis  and  tlu-  lower  pah  5"  i<,ii-.  -  ,. 

riic  i»ri~*  wa»  primarily  dr*ii,Muil  for  ii-t-  in  apfdvinu' 
loi oniotivi-  pi-ton  n.MU  to  tlu-  pi>toti-.  aiul  al-o  fur  ri-niovinL: 
tlu-  ptjitons  fnnn  tlu-  nnl-.  iiiit  it  i-  al-o  adaptal<K-  to  a    .\  idi 


raiim-    of    mi-irllanrou-    fort  inn    wurk.       In     Ion  in;,'    o! 
pi-ton.   it    i-  -it   on   llie   lowi-r  l»a.-r   with   tlu    rod    p;i>sini: 
tliroiiLzli   tlu-  I'ri--   Im-i-   propi-r.   ilu-   iirr--ur<'  tli.  n    lninL; 
plied    from   tlu-  etui   of  tlu-   pi-ioii   rod.    foriini:   it    into 
pi-ton.      When   the   ]>re--   i-   u-ed    for   t'orrini,'  the   pi-ton 
the  rod.  the  i)i-ton.  with  the  rod.  i-  hun.iz  on  the  |iri-—  I. 
proper   aiul    tlu-    pri--ure   applied    from   tlu'  end   of   the    r 
foreinii  the  rod  out  of  the  pi-ton.     Mori-  |)re--uri    i-  re<|uir  i| 
for  tlu-  latter  operation  and  tlu-  uppi-r  part  of  the  pre—    < 
tlui-  de-iyned    for  a   nia.ximuni   pre— ure  of   loo   ton>.   wh    ■ 
the   lower   portion    i-   ile-iiined    for   a   maximum  pre-.-iiri 
on!\    5o  toll-.  •'• "  ./.  ••     v", 

Ilu-    u-ual    niethiHi    of    in-talliiiiz   thi-   maehiiie   i-   to  er    r 
it  -o  that  the  ha-e  of  the  |ire—  proper  i.<  ju-^t  ahove  the  il.    ; 
level,    the    lower    part>    heilii,'    imder    the    tloor.       It    i-    -      - 
mniained.    the    pre--ure   hi-in-j    furni-lu-d    li\'   a   direit    imt 
driven    liori/oiital    doul>K--plun'.'i-r    pimi|>    with    douMe    '^<    -^ 
reduttioii.      .\    tee   -I  rew    hydraulii"   operatini:   valve   « oninn^^ 
the  pre--ure  from  thi>  pump  to  the  [)re--  exlimler. 
-    Ilu-  diameter  of  the  pre—  ram  i-   lo  in.      jt  ha-  a  run 
22   in.  ancl  is  e(|uipiKMl  with  a   rai  k  and   |)inio!i  attavlmni  : 
I'or    rai-inii    or    lowerim.;    the    ram    ui)on    tlu-    work.       Ihu- 
variou-  length-  of  work  ina\    he  admitted  to  the  pre.-.-:;  and 
the  pre-.-ure  in-tantl\   applied  at  the  I'ir-t  -troke  of  the  punip. 
ilu-  dayliirht  -jiaie   for  the  upper  jiortioii  of  the  pre->  i»  o6 
in.  and  for  the  lower  part  5o  in.,  making  the  total  dayliuiht 
or  wdrkiiii:  >|)a<e  Mi   in.     Steel   is  u>ed  for  all  the  |)riiuipal 
ta-tint:-;  i  old  rolled  -ti  el  -haftinji  4  in.  in  diameter  i-  u-ed 
for  the  -train   rod-.  ■'••..•.■••■-..'•  y..   -.'■  .    ■    ..".  ■■.-' 


(]KIM)IN(]    M ACIIIM^    ;>>'>;':; 

The   .Modern    i  ool   ("ompany.   |->ie.   I'a.,  ha>  added  to  it'^' 
line    of     -elf-i  oiitaiiieil     urindiii'j    mat  hiiie-    two    additional 
-i/e>.  an  >  in.  hy   1>  in.  and  an  N  in.  hy  .>o  in.     With  th- 
exieption  of  the  i  enter  di-tanre-  and  the  wheel  dri\e  on  tiu 
>   in.   I*\    .-io   in.  the  maehiiu-  are  -iinilar. 

I.Minoiin    ot     lloor    -fiaie.    eoiiipaetne--.    ea-e    of   operatim. 
and  <omparati\e  -iiiiplii  it\   (.'f  m--i  hani-m  are  di-tiniiiiisliiiiL* 
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Front  View  of  the  8-Jn   by   18-in    Machine 

fiatute-    of   the-e    maihiiie-.      AH    operatini:    lever-    are   eon' 
lentrated  on  the  front   of  the  mai  hiiie.  and  then-   i-  nothin 
extending'  ai»ove  the  wlieil  -latul.  all  niei  hani-m-  heiiii:  cciii  . 
tained    within    the   maehine.       The    mat  liiiie-    are   es-iiitian. 
inanufai  tiirinu    irrinder-     I'or    -trai^ht    or    taper    <  \  lindrit'a    .'; 
work  in  <|uantitie-.      The  l»e<l   i-  a  one-pie.  e  (.a-tini;.  riiii'l' 
1. raced.     \   and  ll.it  -nuide-  are  u-ed  ihroUiihoui  on  the  -lidin^ 
talile.    -wivel    t.iM.-    .iiul    under   the   wlu-i-l    >land.       The   '•fi^^;  : 
re-t-  upon  three  point-.  '';'.•,■•-'•'•  ".•~.  .• -■•.''"■%.:• 
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Kili(lar<l  wliirl  -|iiiuik-  i~  J    ;    in.  in  dianirti  r  runninir 

-jiliitr    linm/r    lii-ariiii:-    i>    .     in.    IdiiLi    and    drivtii    li\ 

4   ill.   wide,      lor   lu-av\    work.   \\\c   uliirl   -|)iiulU'   i.- 

;    in.   in  diamrur.       I  in-  wlurl   -land   pili'   i>  l«iUid 

•rd   oi"  ilu-  inacliiiu'  and    i~  ni"   miuTdii-   iir<)j)oriic)n>. 

iiccl  « riitiT   i-  (iT   lariii'  diaiintiT.   has   a   loni:  In-arinu' 

■  |.indlr.  and  will  take  any  of  tlu-  ri'i oL'tii/od  .-tandard 

:-j,    \vJui-l->.      W'lui'l-    u-i'd    <iii    tlif    >tandard    niadiiiK- 

in.    diainotiT   up   to   .-^    in.    Tan-:    ulu-cl-   u-i-d    on    the 

,lrivL  arc   1  .s  in.  U|»  to  4   in.  faic. 

tal»k'  drive  i.-  of  a  simiditud  tyj)o,  rliininatinir  \\liat 

i.rincrly   known  a.-^  the  talik-  tran>nii>>ion.       Iliis  tlriw 

!-  of  a  .>iin>:lt'  unit  (ontaiiu'd  in  the  l»t.'d  of  tlio  inacliiiU'. 

i-   a   coniliinaiiou   of   tal>K'   drive   und   tran>nu»ion. 


End    View,    Showing    Mnin    Drivp    and    Pump 

.\     -U(l   -|)ur  iicars  arc  u>ivl   for  the  ri'Avrsnitrininhani>m. 

I         |io\\\r    talilc    travrr-r    i-    lontrtiUrd    l'\     a    Irvrr    ininir 

1\    to  the    U-ft    of    tlu-    laMr    liaml    wlurl.    wliitii    providi- 

i'^    -tartiiiu'  or  -topping'  tlu-  taldc  at  am    point   in   it->  stroke. 

^^       II    tlif    taliU'    i-    uniK'r    power    t!u     hand    wlurl    i-    auio- 

,<ally   (JiM'nuam'd.   and   wiun   tlu-   powir   i-    removed   tlu- 

liaTid    wlietl     i-    autoniatieally    iimaued     for    traversing    tlu 

'     Ir  1i\'  hand.       TiuTe  are   f(>ur  lahk-   teed-,  derived    from  a 

'<■  unit   L^'ar  l>o.\.  and  toiitrolled   hy  a   li\ir  at  tlu-  riL'ht 

'.dialel\-    lielow    the   tahle   hand    wheel. 

I  III'  aut«imati<    ero--    i:(i\   i-   jio-itive-  in    it>   action   and    i< 

lined   without   !o>iiiL,'  am    of   it-   ftalure-.       I  hi>  tan   he 

i"r  a  reduction  of  any  amount  from  .11(105   in.  to  .ii(i5   in. 

lln-r  or  hotli  en<l>  of  the  lahle  revt  r-e.       Thi-  latter  fea- 

i-    e-pf(  ially    advaiitaueou-    wlun    ^rindiiiir    a':ain>t    a 

:ldt-r.     The  {vvt\   i-  autctinatit  ally  llircwn  out   when   wtirk 

round    to   -i/.e    and    a    |>o-iti\c    -toji    i-    provided    for    u-e 

!i  teciliiiu  l»y  liaiul.      I  lu-  «  ro-<  feed  hand  whcil  i>  uradu- 

in  .(10(15  in.  in  jilain  view   of  the  operator.       Ilu-  luad- 

'•    i-  of  a   new  doi^n.   iKini:  driven   from  a   -haft   under 

-litlinu'   talile.       Thi-   -haft    i-   dri\i-ii    Ia    a    pullev    which 

allied   in  a   hrac  kel   on  the  l>ed.  on   uhi(h   powi-r  i-  taken 

!i   llie  viiar  l)o\. 

I  he  wheel  truini,'  devite  i-  niouiiud  on  tin  fooi-totk  and 
Iju-talile  to  all  diameter-  within  the  raiiizc  of  the  ma- 
"c  -o  that  the  wheel  (ail  he  trucil  without  reiiKA  iiii:  llu 
'k  Irom  the  (enter-.  Ilie  pump  i-  of  the  fan  t\|K-  and 
"Ive-  in  a  hori/oiital  plane  and  i-  kept  immer>cd  -o  that 
~  « oii-laiitl\  prinu-d  and  no  pa(  kint:  i-  re<|uire(l. 
I  he    ma<  hiiu--    have    eiLrlit    work    -liceil-    from    Jo    to    .-^''O 


r.p.m..  and  four  tai  le  Uvd^  froir,  22  in.  to  li'4  in.  [kt  iniii- 
ute.  Ilu  f(-cd-  and  -]»(((!-  are  ttitircly  iii(lcpeiidcni  (»f  each 
other.  rile  new  ^i/«--  lia\(  tlu  -in^le  (oii-taiit  >j»vf«l  ilrive 
u-ed  on  tlu-  lari;cr  machiiu-.  whi(h  nduii-  the  c<»st  when 
((;tiili|>ini^  the  uiuchine.-  witli  ni<ji<»r-.  !„ 

liAILH^    IU)II.I-K  Ml-n  K  ^  r 

I  he  Hailc\  hoilcr  nii-icr.  wliidi  i>  hViwIv  fiv  thr  llaiW 
.\ktcr  ("(imjianv.  lio-toii.  .Ma  —  .,  i-  a  lomitinatioii  «if  tiirec 
-(paratc  nii-ti-r-  in  oiu  la-in;.:.  cadi  drawini:  it-  own  rc(«)rd 
in  a  di>tin(tivc  (olor  on  a  12  in.  tiiart.  llii-  ineler  ret<»rd- 
the  rate  of  ^teain  output  from  the  hoilcr.  the  rate  of  air  llow 
thnHiiih  tlu-  furiKKc.  and  tlu  loiidilion  of  the  fuel  t»od.  It 
al-o  (orrelatc-  and  compaii-  these  factor-  in  -uch  a  manner 
that  an\  fireman  « an  readily  under>tan<l  tlic  readini:>  aiui 
inform  hinixlf  a-  to  am  iiccdt-d  dianm  in  the  furnaie  t»r 
draft  (.ondition>. 

The  steam  l1ow  i>  recordedliy  a  pen  drawinii  a  re<i  record. 
in  the  tenter  -edion  of  tht-  diart.  tlie  graduation-  l»einii  in  |»cr" 
(cnt  of  the  hoilcr-  rated  ( apa(  ily  on  a  uniform  -( .il« .  The 
air  tlou  i-  reiorded  hy  a  pen  drawing  a  l»lue  re(«)r«l.  1  his 
pen  is  i(Hated  so  that  it  travel-  immediately  in  front  of  and 
ri-Kird-  ju>t  ahead  of  the  -team  tlow.  It  i-  <ipcrated  l»v  tlu 
draft    dit'fercntial    lietwe(-ii    the   t"irelio\   and    the   uptake.    I.ut 


Bailey    Meter  in   Position 

"itHtcad  of  readiim  in  term-  of  draft  it  read>  in  terni*>  of  -le;im 
output.  In  other  wurd-.  it  ui\e-  the  ^anu■  readim:  and  draw- 
a  (diiuideiit  re(()rd  with  tlu  -learn  tlow  -o  loiii:  a-  the  riu'ht 
anuaint  of  air  i-  u-cd  f(jr  ( omi»u.-tioii.  If  the  air  i1ow  read- 
more  than  tin  -team  llow  it  -liow-  too  imu  h  air  and  (orre- 
-poiid-  to  low  (arhon  dioxide;  if  it  nad-  1.—  than  th«-  -tiuin 
llow  it  mean-  in-uftuiciit  air  and  lo—  du(-  to  unl>iinie«l  iiascs. 
riii-  i-  ha-cd  upon  the  prin(i|de  that  air  i-  a  fuel  iu-t  as 
nuidi  a-  i>  coal,  and  a  (crtain  (-\  aporatioii  -lumld  K-  «>l.taiiu-<f 
per  pound  of  air.  Ilii-  -taiuLird  i-  determiueU  da  cadi 
hoilcr  and  the  meter  adju-ted  ait  ordinuU  .  "       -  -■ 

Ilu    furiiad-  indicator  <lrawini:  a   remni  on  the  outer  -e(  - 
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tion  of  the  chart  shows  the  conditions  of  the  fuel  bed.  The 
fire  is  of  the  right  thickness  when  this  pen  is  on  the  shaded 
band,  too  thick  when  above  and  too  thin  when  below.  This 
also  is  adjusted  to  individual  conditions  after  extensive  tests 
have  been  made  to  determine  the  best  kind  of  fire  to  carry. 
This  indicator  is  operated  by  draft  pressures  and  is  in  reality 
a  measure  of  the  resistance  of  the  fuel  bed  to  the  flow  of  air. 
It  should  not  be  confused  with  the  drop  in  draft  pressure 
across  the  fuel  bed,  for  it  includes  the  draft  pressure  in  the 
uptake  as  well  as  the  firel>ox  and  ash  pit  in  such  a  way  as  to 
eliminate  the  effect  due  to  the  intensity  of  the  draft  or  the 
rate  of  flow  of  air  and  responds  only  to  changes  in  condition 


ff>rnae» 
Indie  at«r 


fwrnoM 
Indie  of  or 


f^ire  O.K 


Fuma«« 
Indicator 


Too  moch  air 
Needs  more  cool 


3t9afn  rl*w 


Too  much  oir 
Fire  needs  levelina 

Samples  of  the  Records  Obtained 


Not  enow<^h  air 
Rrc  too  thicK 


of  the  fuel  bed.  That  is,  the  pen  does  not  move  when  the 
damper  opening  or  draft  pressure  varies  from  maximum  to 
minimum  unless  the  fire  changes,  but  when  the  fire  l)urns  too 
thin  or  develops  holes,  the  recorder  shows  it  regardless  of 
the  intensity  of  the  draft. 

Every  part  of  the  meter  responds  promptly  to  changes  in 
any  of  the  operating  conditions.  In  a  hand  fired  furnace  it 
plainly  shows  each  opening  of  the  fire  door,  cleaning  of  the 
fire,  etc. 


SPECIAL  GLASS  TO  PREVENT  ACCIDENT 

The  Hires  Turner  Glass  Company,  Philadelphia,  is 
furnishing  what  is  called  Superglass  for  use  in  moving 
vehicles.  It  is  intended  to  prevent  accidents  due  to  flying 
broken  glass.  It  is  made  up  of  two  pieces  of  polished  plate 
glass  between  which  is  a  sheet  of  celluloid  of  the  proper 
shade  for  the  uses  to  which  it  might  be  subjected.  The 
glass  and  celluloid  are  welded  together  under  high  tempera- 
ture and  pressure.  If  a  sheet  of  this  glass  is  struck  a 
powerful  l>low  by  .some  hard  missile,  it  is  claimed  that  it 
will  only  crack  into  hair  lines,  with  no  flying  glass  or 
splinters. 


Spacing  Bolt  Holes  ix  Castings. — Holes  in  castings 
should  be  located  at  a  certain  minimum  distance  from  the 
edge  of  the  casting.  A  drilled  bolt  hole  should  be  located 
at  least  one  and  one-fourth  diameter  from  the  edge  of  the 
casting;  a  cored  bolt  hole,  one  and  one-half  diameter;  a 
drilled  rivet  hole,  one  and  three-fourths  diameter;  and  a 
cored  rivet  hole,  two  diameters  from  the  edge  of  the  casting 
— Machinery. 


COLD    METAL   SAWING  MACHINE 

The  accompanying  photographs  show  a  recent  desig  i  of 
the  O.  M.  S.  cold  metal  sawing  machine  which  has  letn 
placed  on  the  market  by  the  Vulcan  Engineering  Sales  (  om- 
pany,  Chicago. 

The  saw  and  gear  arbor  are  of  hammered,  open  hearth 
.60  carbon  steel,  fitted  by  scraping.  The  teeth  are  cut  irom 
the  solid,  and  being  staggered,  back-lash  and  resultant  t  lat- 
ter of  the  saw  blade  are  reduced  to  a  minimum.    The  saw  and 


J 

!l    9    3  3                                                 '  .^flH 

1 

\ 

Q.  M.  S.  Cold   Metal  Sawing   Machine 

gear  arljor  run  in  hard  bronze  bearings.  The  worm  is  of 
hardened  steel,  and  roller  bearings  take  the  end  tlirust.  1  he 
worm  wheel  is  of  two-piece  construction,  having  steel  cent.r 
with  a  special  bronze  rim.  The  worm  and  worm  whc.l 
are  encased  and  run  in  grease. 

The  carriage  is  of  box  section  construction.  A  si)liiic 
shaft  prevents  the  spline  in  the  main  or  worm  shaft  comiiu' 
in  contact  with  the  bronze  bearings.  The  feed  is  obtained 
l)y  a  combination  of  a  friction  disc  and  gears,  ])roviding  a 


Staggered  Tooth  Construction  of  Saw  and  Gear  Arbors 

range  of  from  5/16  in.  to  ly'i  in.  per  minute.  The  friction 
wheel  automatically  sustains  the  proper  contact  with  tlie 
friction  disc,  insuring  maximum  power.  The  peripheral 
speed  change  is  instantaneous  and  is  arranged  to  run  either 
at  M)  and  50  ft.  or  40  and  60  ft.  per  minute  as  desired. 

All  gears  run  in  oil  and  the  internal  bearings  are  lubri- 
cated by  oil  pipes  leading  to  the  outside  of  the  machini. 
An  oil  trough  is  cast  around  the  work  table  and  a  gear 
pump  provided  for  lubricating  the  saw  table. 


Darkest  Guatemala. — As  a  result  of  the  war,  Oco> 
Guatemala  will  lose  its  electric-lighting  plant.  About  nin-- 
years  ago  the  Kosmos  liner  Sesostris  was  beached  near 
there,  and  the  chief  engineer  arranged  to  supply  the  town 
with  electricity,  after  it  was  decided  not  to  refloat  the  ship. 
Now  the  demand  for  vessels  has  reached  a  point  where  it  ap- 
pears profitai)le  to  dig  a  canal  and  float  the  ship  back  to  sea. 
— Electrical  Review. 
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I  he  Pennsylvania  Railroad,  in  consequence  of  the  de- 
struction by  fire  of  its  large  grain  elevator  at  Baltimore,  is 
st'i'ding  trainloads  of  grain  to  the  new  elevator  of  the  West- 
ern Maryland,  on  the  south  side  of  the  harbor. 

'  he  Southern  Pacific  has  given  notice  that  owing  to  the 
^h-'.xican  situation  all  of  its  lines  south  of  the  border  are 
ci'>>ed  and  that  the  company  is  not  in  position  to  accept 
sl':pments  for  points  in  Mexico  via  Nogales  or  Naco. 

According  to  a  statement  issued  by  the  United  States  Geo- 
Jo-^ical  Sur\'ey,  the  use  of  petroleum  as  locomotive  fuel  in- 
cna.^d  18  per  cent  last  year.  It  is  said  that  o 7,000,000 
I'l'rrels  were  used  as  against  30,000,000  the  vear  before. 
^^'1  fuel  is  used  on  40  railroads  in  the  United  States. 

I  he  operation  of  open-toj:)  obsers'ation  cars  through  the 
Koyal  Gorge  and  the  Black  Canyon  of  the  Gunnison  in  Colo- 
'^■•lo  has  been  resumed  for  the  summer  by  the  Denver  &  Rio 
J'Tunde.  All  trains  passing  through  these  points  bv  davlight 
iiave  these  cars. 


At  Princeton,  N.  J.,  an  agent  of  the  Pullmm  Company  has 

been  engaging  students  and  graduates  of  the  University  for 
service  as  conductors  of  parlor  cars,  apparently  to  fill  up 
the  ranks  for  tlie  summer  resort  business.  It  is  said  that 
the  salary-  to  l>e  paid  will  be  $77  a  month,  and  that  there 
were  a  large  number  of  apjilicants.  Those  under  25  years  of 
age  were  not  accepted. 

By  direction  of  the  Commission  on  Car  Service  of  the 
American  Railway  .\ssociation  a  force  of  20  ins})ectors  has 
been  organized  by  the  secretary  of  the  commission  to  de- 
velop actual  violations  of  Car  Service  Rules  1  to  4,  inclusive, 
by  inspection  of  records  as  well  as  by  field  investigation.' 
This  action  was  authorized  by  the  American  Railway  Asso- 
ciation at  its  meeting  on  May  17. 

The  College  of  Engineering  of  the  University  of  Illinois, 
Dr.  W.  F.  M.  Goss.  dean,  at  the  commencement  on  [une  \a\ 
conferred  10  bachelor  degrees  in  railwav  engineering.  39  iri 
civil  en>i;ineering,  43  in  electrical  engineering  and  44  in  me- 
chanical engineering,  in  addition  to  degrees  in  architecture. 
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mining,  etc.,  222  in  alL  In  addition  there  were  conferred  by 
the  departments  of  engineerinji.  21  master's  degrees,  21  pro- 
fessional degrees  and  .>  doctors  degrees. 

In  a  fire  at  the  Pennsylvania  Railroad  piers  at  Canton, 
Baltimore.  Md.,  on  the  afternoon  of  June  IJ,  grain  elevator 
No.  3  was  destroyed  together  with  much  other  property,  and 
a  number  of  employees  and  other  per*^ons,  said  to  be  ten  or 
more,  were  killed.  Over  .•>()  other  y)ersons  were  injured  by 
burns  and  falls.  The  projjerty  loss  is  estimated  at  $2,000.- 
000.  The  ore  pier  and  many  freight  cars  were  destroyed  and 
several  vessels  lying  at  tlie  piers  were  badly  damaged. 

Will  Leggins,  of  Thomasville,  Ga..  has  received  a  medal 
of  honor  from  President  Wilson  ujjon  recommendation  of  the 
Interstate  Commerce  Commission.  On  November  11,  1915, 
a  pay  train  of  the  Atlantic  Coast  Line  was  derailed  in  the 
yards  at  Thomasville.  and  Leggins  employed  in  the  shops, 
300  feet  distant,  hearing  a  crash,  ran  to  the  overturned  loco- 
motive, under  which  was  pinioned  Engineman  Taylor.  Leg- 
gins fought  his  way  to  the  injured  man,  shielded  his  body, 
called  for  a  bar  and  e.xtricated  him.  Taylor  died  later. 
Leggins'  act  was  commended  by  the  President  in  a  letter  ac- 
companying the  medal. 

CORRECTION 

In  the  locomotive  table  published  on  page  235  of  the  May, 
1916.  numl)er  of  the  Rdiluuv  Mechanicul  Engineer,  the  Dela- 
ware &  Hudson  Consolidation  was  shown  as  using  bitumi- 
nous coal.  This  is  incorrect,  as  the  engine  was  designed  and 
built  for  the  burning  of  pulverized  anthracite  culm  in  sus- 
pension. 

ORDERS  FOR  CARS  AND  LOCOMOTIVES  IN  JUNE 

The  outstanding  feature  regarding  the  orders  for  cars  and 
locomotives  reported  during  June  was  the  buying  of  passen- 
ger cars,  orders  having  l>cen  placed  for  164  cars.  This  was 
more  than  have  been  ordered  any  month  this  year,  with  the 
exception  of  Januar}'.  when  .UO  cars  were  ordered,  of  which 
200  were  subway  cars  for  the  New  York  Municipal  Rail- 
way Corporation.  It  should  be  noted,  however,  that  the  or- 
ders for  passenger  cars  reported  during  December,  1915, 
totaled  5()M.  The  orders  for  both  cars  and  locomotives  re- 
ported during  the  month  were  as  follows: 

Locomotives       Freight  cars      rassciiKi-r  cars 

D-inie-tic    174  .'.5.? I  164 

F.ireiKii     2\i  -'.140 

.?}<"  ."i.6"l  164 

.^mong  the  imj)ortant  l(Komotive  orders  were  the  follow- 
ing: 

Read  Number  Type  Fiiiilder 

Chesapeake  &  •  'lii> J5  Mallet  American 

J.S  Mallet  Lima 

Lehigh    Valley    40  Santa    Fe  llalilwin 

.W  Tacific  I'.aldwin 

\e«   ^'•)rk•  Central   25  Mallet  American 

TeN.i-  v*t    Pacific 8  Santa    Fe  lial.hvin 

Egyi>tian    .State    Railways 24  ."siN-wIicel    (0-6())      .\merican 

Freiicli   novernmeiit    100  Narrow    naKc  Pialdwin 

Russian  Ciovernnient    70  Narrow    Rage  American 

The  freight  car  orders  included  the  following:  Baltimore 
&  Ohio,  1,000  box  cars.  Haskell  &  Barker  Car  Company; 
Canadian  Government  Railways.  500  box  cars,  Canadian 
Car  &  Foundry  Company;  Denver  &:  Rio  Grande.  500  box 
cars.  Pullman  Company;  Southern  Railway.  1.000  box  cars, 
Lenoir  Car  Works;  and  the  United  Railways  of  Havana,  .SOO 
flat  and  200  box  cars.  Pres.^^ed  Steel  Car  Company;  140  flat. 
Standard  Steel  Car  Company;  100  cane.  100  flat  and  100 
narrow  gage  cars.  American  Car  &:  Foundry  Company. 

The  passenger  car  purchases  included  orders  placed  by  the 
Chicago  &:  North  Western  for  10  baggage  cars,  15  smoking 
cars.  24  coaches,  5  baggage  and  mail  cars  and  3  postal  cars, 
American  Car  &  Foundry  Company;  Delaware,  Lackawanna 
&:  Western.  45  coaches  and   10  passenger  and  baggage  cars 


for  suburban  ser\'ice.  Pullman  Company;  New  York  Cen- 
tral. 12  multijile  unit  cars,  Standard  Steel  Car  Comj  my 
Penn.sylvania  Lines  West,  10  baggage  and  mail  cars,  I'ull- 
man  Company,  and  Texas  &  Pacific,  8  baggage  and  mail 
cars,  American  Car  &  Foundrx-  Comj)any. 


FOREIGN  SPECIFICATIONS  FOR  RAILWAY   .MATERIAL 

With  the  object  of  placing  in  convenient  and  accessible 
form  i)efore  those  in  the  United  States  interested  in  or 
responsible  for  railway  materials,  the  Bureau  of  Standards, 
Department  of  Commerce,  in  connection  with  its  investiga- 
tion of  failures  of  railway  material,  has  obtained,  through 
the  courtesy  of  the  state  department,  copies  of  specifica- 
tions for  railway  material — rails,  axles,  wheels,  and  tires — 
used  in  several  European  countries.  These  specifications 
are  given  in  full,  together  with  a  digest  and  discussion,  in 
Technologic  Paper  No.  61,  just  issued.  The  available  data 
concerning  the  typ)es  and  weights  of  foreign  railway  equip- 
ments together  with  those  concerning  derailments  and  acci- 
dents abroad,  are  also  included  in  the  publication.  Persons 
interested  may  obtain  copies  of  the  paper,  which  is  entitled 
"Foreign  Specifications  for  Railway  Material,"  without 
charge  upon  application  to  the  Bureau  of  Standards,  Wash- 
ington,  D.   C. 

MEETINGS  AND  CONVENTIONS 

Chief  Interchange  Car  Inspector's  and  Car  Foreman's 
Association. — The  annual  convention  of  the  Chief  Inter- 
change (\ir  Ins{x.^ctor's  and  Car  Foreman's  Association  will 
be  held  in  Indianapolis,  Ind.,  October  .>,  4,  and  5,  1916. 

American  Kailiiuiy  Tool  Foreman's  Association. — The  con- 
vention of  the  American  Railway  Tool  Foreman's  As.sociation 
will  be  held  on  August  24-26.  at  the  Hotel  Sherman,  Chicago. 
The  following  subjects  will  be  presented  by  the  committees: 
Heat  Treatment  of  Steel,  Henry  Otto,  cliairman;  Special 
Tools  for  Steel  Car  Repairs — Devices  for  Reclaiming  Mate- 
rial, J.  W.  Pike,  chairman;  S})ecial  Tools  and  Devices  for 
the  Forge  Shop,  G.  W.  Smith,  chairnipn;  Emery  Wheels  as 
.\pplied  to  Locomotive  Repairs.  A.  Sterner,  chainnan;  Jigs 
and  Devices  for  Enginehouses,  F.  D.  West,  chainnan. 

The  Traveling  Engineers'  Association. — The  next  annual 
convention  of  The  Traveling  Engineers'  Association  will  be 
held  on  September  5-8,  at  Chicago,  111.  The  following  is  a 
list  of  the  subjects  to  be  discussed  at  this  meeting:  Stoking 
and  Lubricating,  and  Their  Effect  on  the  Cost  of  Locomotive 
Operation;  Superheaters  and  Brick  Arches  on  Large  Lo(0- 
motives;  The  Prevention  of  Smoke  and  Its  Relation  to  tlie 
Cost  of  Fuel  and  Locomotive  Rej)airs;  Recommended  Freight 
Train  Practice;  Assignment  of  Power  from  the  Standpoints 
of  Efficient  Service  and  Economy  in  Fuel  and  Maintenance. 

Master  Blacksmith.'^'  .issociation. — The  twenty-fourth  an- 
nual convention  of  the  International  Railroad  Master 
Blacksmiths'  Association  will  be  held  at  the  Hotel  Slur- 
man,  Chicago,  August  15-17,  1916.  The  following  sub- 
jects will  be  discus.sed:  Frame  Making  and  Repairing;, 
Droj)  F"orgings,  Tools  and  Formers,  Spring  Making  and 
Repairing,  Frogs  and  Crossings,  Carbon  and  High  SpetJ 
Steels,  Ca.^e  Hardening,  Oxy-Acetylene  and  Electric  Welti- 
ing.  Shop  Kinks,  Heat  Treatment  of  Metals,  Piece  Work 
and  other  Methods,  Reclaiming  of  Scrap  Material,  Flue 
Welding. 

International  Railu'ay  General  Foremen's  Association. 
— The  twelfth  annual  convention  of  the  International 
Railway  General  Foremen's  .\ssociation  will  be  held  at  the 
Hotel  Sherman.  Ch'cago,  on  August  29  to  September  1,  ana 
not  in  July  as  formerlv.  The  following  is  the  list  of  topics 
with  the  name  of  the  chairman  of  the  committee  which  is  to- 
prepare  them:  Car  Department  Problems,  E.  E.  Griest.  chair- 
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man;  <  ounterbalancing  of  the  Locomotive  and  Fitting  Up  of 
the  Fr  iines  and  Binders,  H.  C.  Warner,  chairman;  Classifi- 
cation of  Repairs,  Robert  Wilson,  chairman;  Relation  of  the 
f  orem  in  to  the  Men,  T.  E.  Freeman,  chairman. 

Jlrurrican  Railroad  Master  Tinners,  Coppersmiths  and 
piperiHers'  Association. — At  the  annual  convention  of 
the  American  Railroad  Master  Tinners,  Coppersmiths  and 
Pipefitters  Association  held  in  Chicago  May  22  to  24,  the 
following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent, W.  J.  Moffett,  New  York  Central  Lines,  Indianapolis, 
Ind. :  first  vice-president,  G.  B.  Hosford,  Missouri  Pacific 
Railway,  Sedalia,  Mo.;  second  vice-president,  W.  W.  Xash, 
Illinois  Central,  Water  Valley,  Miss.;  third  vice-president, 
T.  E.  Holderby,  Chesapeake  &  Ohio,  Huntington,  W-  Va. : 
secretary-treasurer,  O.  E.  Schlink,  Chesapeake  &  Ohio,  Peru, 
Ind. 

Master  Car  &  Locomotive  Painters'  Association. — The 
next  annual  convention  of  the  Master  Car  and  Locomotive 
Painters'  Association  will  be  held  at  Atlantic  City,  N.  J., 
.on  September  12-14,  1916.  The  list  of  subjects  to  be  pre- 
sented are  as  follows:  The  Initial  Treatment  and  Main- 
tenance of  Steel  Passenger  Equipment  Roofs,  etc.;  Head- 
linings  Painted  White  or  in  Very  Light  Shades — How 
Should  They  Be  Treated  and  Should  They  Be  Varnished; 
Is  It  Economy  to  Purchase  Paints  Made  on  Railroad  Speci- 
fications; The  Shopping  of  Passenger  Cars  for  Classified 
Ro])airs;  Railway  Legislation  and  Its  Effect  on  Business. 
The  following  (juestions  will  also  be  discus.^^ed:  To  what 
e.xtent  is  it  necessary  to  remove  trimmings  from  passenger 
■car  ecjuipment  undergoing  paint  shop  treatment?  How  does 
the  hot  water  and  oil  method  of  cleaning  locomotives  at 
roundhouses  afftxrt  the  painted  parts?  Is  there  any  advan- 
tage in  painting  or  oiling  the  interior  of  new  or  old  steel  gon- 
•dola  and  hopper  cars?  Is  there  an>"thing  sui)erior  to  varnish 
remover  for  removing  paint  from  a  steel  passenger  car,  con- 
sidering labor  and  material  costs  ?  Is  there  anything  superior 
-to  ."ioap  for  the  cleaning  of  passenger  equipment  cars  prepara- 
-tor\-  to  painting  and  varnishing? 


Personal 


The   follcii'ing    list   giies    names    of   secretaries,    dates    of    >ic.rt    or    regular 
•meetings  and  places   cf  meeting   of   mechanical   associations  : 

Air  P.rake  Association. — F.  M.  Nellis,  Room  3014,  165  Broadway,  New 
York  City. 

.American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
.^ssoclATION."  O.    E.    Schlink.   485    \V.    Fifth    St.,   Peru.   Ind. 

-American  Railway  Master  Mechanics'  Association. — J.  W.  Taylor,  Kar- 
pen     Building,      Chicago. 

-American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois Central,   Chicago.      Convention,   August   24-26,   1916. 

Amfrican  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of    Pennsylvania,    Philadeii>hia.    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth    St.,    New    York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.   &   N.   \V.,    Room   411.  C.   &   N.    W.    Station,   Chicago. 

'Car  Foremen's  Association  of  Chicago. — Aaron   Kline,  841    Lawlor  Ave., 
Chicago.       Second   Monday  in   month,   except  June,  July  and   August, 
Hotel    La    Salle,    Chicago. 
•Chief   Interchange  Car    Inspectors'   and  Car     Foremen's   Association. — 
W.    R.    McMunn.    New    York    Central,    Albany,    N.    Y'.      Convention, 
October    3-5,    Indianapolis,    Ind. 
Intern ational  Railway  Fuel  Association. — J.  G.  Crawford.  547  W.  Jack- 
son  Blvd.,   Chicago. 
IwTr.RNATiONAL   RAILWAY   GENERAL     Foremen's   ASSOCIATION. — William   Hall, 
1126   W.   Broadway,   Winona,  Minn.      Convention,   August  29-Sept.    1, 
1916,   Hotel    Sherman,   Chicago. 
KXATioNAL  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  Lima,  Ohio.    Convention,  August   15-17,   1916,  Hotel   Sherman, 
Chicago. 
er    Boiler   Makers'   Association. — Harry   D.   Vought,   95    Liberty   St., 
New   York. 

^'a  ter  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  Building,  Chi- 
cago. 

"'  lER  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canad.^. — 
-\.  P.  Dane,  R.  &  M.,  Reading,  Mas-s.  Convention,  September  1214, 
1916,    "The    Breakers,"    Atlantic    City,    N.    J. 

^1    .ara  Frontier    Car    Men's  Association. — E.   Frankenberger,  623   Bris- 
bane BuilcHng,  Buffalo,  N.   Y.     Meetings,  third  Wednesday  in  month. 
New  York  Telephone  Bldg.,  Buffalo,  N.  Y. 
^'    WAY   Storekeepers'   Association. — J.    P.    Murphy,    Box  C,   Collinwood, 
Ohio. 

"T^^  veling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland,   Ohio.   .  Conwntion,  September  5-8,    1916,   Chicago. 


In 


M. 


J.    Dickson 


GENERAL 

P.  A.  Campbell,  chief  clerk  in  the  machinen-  department 
of  the  Chicago  Junction  Railway  has  l>een  apj)ointed  assist- 
ant superintendent  of  motive  power  at  Chicago,  III. 

J.  DicKSON  has  been  appointed  superintendent  of  motive 
power  of  the  Spokane,  Portland  &  Seattle,  the  Oregon  Trunk, 
the  Pacific  &  Eastern,  the  Spokane  &   Inland  Empire,  the 

Oregon  Electric,  and 
the  United  Railways, 
with  headquarters  at 
Portland.  Ore.  Mr. 
Dickson  was  born  on 
June  .>0,  1872.  at 
Montreal.  Que.,  and 
was  educated  in  the 
grammar  and  night 
schools  of  his  native 
town,  also  at  St.  Paul, 
Minn.  He  began  rail- 
way work  in  1884  as 
machinist  apprentice  on 
the  Great  Northern,  re- 
maining in  the  se^^'ice 
of  that  road  as  an  ap- 
prentice and  machinist 
until  1889.  He  was 
later  in  the  .<;er\'ice  of 
'-i-iiO'.  the  Chicago  &  Eastern 
Illinois  as  a  machinist 
at  Huntington.  Ind.,  and  with  the  Roanoke  Machine  Works, 
Roanoke,  Va..  until  1891,  when  he  returned  to  the  Great 
Xorthern,  and  served  consecutively  as  machinist,  air  brake 
repair  man  and  draftsman  until  1898.  He  was  then  for 
two  years  instructor  in  Mechanic  .\rts  High  School.  St.  Paul, 
Minn.  In  1900  he  again  returned  to  the  service  of  the  Great 
Xorthern  as  general  air  brake  instructor.  Two  years  later  he 
was  appointed  superintendent  of  shops,  and  in  19*04  was 
made  master  mechanic  of  the  Dakota  division  of  the  same 
road.  In  1908  he  entered  the  service  of  the  Spokane,  Port- 
land &  Seattle  as  master  mechanic  during  the  construction 
of  that  road.  He  was  promoted  to  general  master  mechanic 
in  February.  1914.  with  jurisdiction  also  over  the  Oregon 
Trunk,  the  Oregon  Electric  and  the  United  Railways.  The 
following  May  his  jurisdiction  was  extended  over  the  Spo- 
kane &  Inland  Empire  and  the  Pacific  &  Eastern  and  later 
also  over  the  electrical  and  signal  departments  of  all  these 
roads. 

James  Fitzmorris,  master  mechanic  of  the  Chicago  Junc- 
tion Railway  has  been  apj)ointed  superintendent  of  motive 
power  with  office  at  Chicago. 

Elliott  Scmner,  master  mechanic  of  the  Pennsylvania 
Railroad  at  West  Philadelphia.  Pa.,  has  l)een  ajipointed 
superintendent  of  motive  power  with  office  at  Williamsjx)rt, 
succeeding  I.  B.  Thomas. 

A.  G.  Williams,  assistant  master  mechanic  of  the  Penn- 
sylvania Lines  West,  has  been  appointed  assistant  engineer 
of  motive  power,  succeeding  L.  B.  Jones,  transferred. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

O.  H.  Attridge,  master  mechanic  of  the  Atlanta  &  West 
Point  and  the  Western  Railway  of  Alabama,  has  been  ap- 
pointed master  mechanic  of  the  Georgia  Railroad,  with  office 
at  Augusta,  Ga.,  succeeding  J.  H.  Gaston,  resigned  to  go  to 
another  company. 

Frank  J.  Baler,  locomotive  foreman  of  the  Great  North- 
ern at  Kelly  Lake,  Minn.,  has  been  appointed  master  me- 
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chanic  of  the  Breckenridge  division,  at  Breckenridge,  Minn., 
succeeding  S.  J.  F'ero,  assigned  to  other  duties. 

J.  C.  Benson  has  been  appointed  master  mechanic  of  the 
Butte  division  of  the  Great  Northern,  at  Great  Falls,  Mont., 
succeeding  A.  B.  Ford,  assigned  to  other  duties. 

J.  H.  Gaston,  master  mechanic  of  the  Georgia  Railroad 
at  Augusta,  Ga.,  has  been  appointed  master  mechanic  of  the 
Atlanta  &  West  Point  and  the  Western  Railway  of  Alabama, 
with  office  at  Montgomery,  Ala.,  succeeding  O.  H.  Attridge, 
resigned,  to  accept  service  elsewhere.  Mr.  Gaston  was  born 
at  Quincy,  111.,  in  1872,  and  was  educated  in  the  public 
schools.  He  entered  railway  service  in  1888  with  the  Louis- 
ville &  Nashville  at  Louisville,  Ky.  He  later  served  on  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  at  Indianapolis, 
Ind. ;  the  Illinois  Central  at  Paducah,  Ky.,  and  the  Georgia 
Railroad  at  Augusta,  Ga.,  until  his  recent  appointment  men- 
tioned above. 

C.  Gribbin,  formerly  locomotive  foreman  of  the  Cana- 
dian Pacific  at  Toronto,  Ont.,  has  been  appointed  di.strict 
master  mechanic.  District  4,  Ontario  division,  at  Toronto. 

W.ALTER  H.AMiLTON  has  been  appointed  assistant  master 
mechanic,  Pennsylvania  Lines  West,  with  headquarters  at  Ft. 
Wayne,  Ind.,  succeeding  F.  T.  Huston,  promoted. 

Robert  Schule  has  been  appointed  master  mechanic  of 
the  Montana  division  of  the  Great  Northern,  at  Havre,  Mont., 
succeeding  J.  C.  Benson,  transferred. 

George  W.  Weber  has  been  appointed  master  mechanic 
of  the  Minot  division  of  the  Great  Northern,  at  Minot,  N.  D., 
succeeding  E.  English,  assigned  to  other  duties. 

CAR  DEPARTMENT 

F.  T.  Huston,  assistant  master  mechanic  of  the  Pennsyl- 
vania Lines  West  at  Fort  Wayne,  Ind.,  has  been  appointed 
general  car  inspector  of  the  northwest  system  of  the  Pennsyl- 
vania Lines  West,  succeeding  O.  J.  Parks,  resigned. 

A.  H.  McCowAN,  super\isor  of  car  work  of  the  Canadian 
Northern  Lines  west  of  Port  Arthur,  Ont.,  has  had  his  author- 
ity extended  over  the  eastern  lines 

J.  RuDD,  formerly  assi.stant  car  foreman  of  the  Canadian 
Northern  at  Winnipeg,  Man.,  has  l>een  appointed  car  fore- 
man at  Kamsack,  Sask.,  succeeding  W.  Millman,  transferred. 

R.  J.  W.ATTERS  has  been  appointed  assistant  general  air 
brake  inspector  of  the  Northern  Pacific,  succeeding  D.  A. 
McMillan,  assigne<i  to  other  duties. 

C.  Wheaton,  formerly  car  foreman  of  the  Canadian 
Northern  at  Port  .Arthur,  Ont.,  has  been  appointed  assistant 
car  foreman  at  Winnipeg,  succeeding  J.  Rudd,  promoted. 

SHOP  AND  ENGINE  HOUSE 

M.  A.  Cardell,  formerly  locomotive  foreman  of  the  Cana- 
dian Northern  at  Tollerton,  .\lta.,  has  l)een  appointed  loco- 
motive foreman  at  Kamloops  Jet.,  B.  C,  succeeding  S.  Vin- 
cent, transferred. 

A.  Edwards  has  been  a[)pointed  assistant  locomotive  fore- 
man of  the  Canadian  Pacific  at  London,  Ont.,  succeeding  W. 
Wright,  promoted. 

.\.  T.  Hannah,  formerly  locomotive  foreman  of  the  Cana- 
dian Northern  at  Humboldt,  Sask.,  has  been  appointed  loco- 
motive foreman  at  Hanna,  Alta.,  succeeding  N.  McLean, 
transferred. 

J.  B.  Irwin  has  been  apj)ointed  general  foreman  loco- 
motive department  of  the  Chicago,  Burlington  &  Quincy  at 
Edgemont,  S.  D.,  succeeding  A.  G.  Pirie,  transferred. 

N.  McLean,  formerly  locomotive  foreman  of  the  Canadian 
Northern  at  Hanna,  Alta.,  has  been  appointed  locomotive 
foreman  at  Humboldt,  Sask.,  succeeding  A.  T.  Hannah, 
transferred. 


A.  G.  Pirie  has  been  appointed  general  foreman  loco- 
motive department  Chicago,  Burlington  &  Quinc-  at 
.\lliance,  Nebr.,  succeeding  C.  L.  Emerson,  resigned. 

S.  Vincent,  formerly  locomotive  foreman  of  the  Can;.dimi 
Northern  at  Kamloops  Jet.,  B.  C,  has  been  appointed  loco- 
motive foreman  at  Tollerton,  Alta.,  succeeding  ^I.  A.  Cardell, 
transferred. 

F.  Williams  has  been  appointed  general  foreman,  loco- 
motive and  car  departments,  of  the  Wellsville  &  Buffalo  with 
office  at  Blasdell,  N.  Y. 

\\.  Wright,  formerly  assistant  locomotive  foreman  of  the 
Canadian  Pacific  at  London,  Ont.,  has  been  appointed  loco 
motive  foreman  at  Toronto,  Ont.,  succeeding  C.  Gril«bin, 
promoted. 

PURCHASING  AND  STOREKEEPING 

H.  A.  Clark  has  been  appointed  storekeeper  of  the  Grand 
Trunk  at  Richmond,  Que.,  succeeding  M.  E.  Martin,  enlisted 
for  active  service. 

W.  E.  Downing  has  been  appointed  storekeeper  of  the 
Baltimore  &  Ohio  at  Connellsville,  Md.,  succeeding  C.  G. 
Sutton. 

H.  J.  McQcADE  has  been  appointed  purchasing  agent  of 
the  Lehigh  Valley,  with  headciuarters  at  New  York.  Mr. 
McC^uade  entered  the  service  of  the  Lehigh  Valley  as  a  lioy, 
29  years  ago.  His  first 
work  was  as  a  clerk  in 
the  local  offices  in 
Philadelphia.  In  Feb- 
ruary, 1902,  he  was 
transferred  to  the  gen- 
eral bookkeeping  de- 
partment, and  in  De- 
cember, 190.>,  he  was 
appointed  chief  clerk  to 
the  general  auditor.  He 
was  elected  assistant 
treasurer  of  the  same 
road,  with  office  at 
Philadelphia,  Pa.,  in 
January,  1909,  and  re- 
mained in  that  position 
until  June,  1910,  when 
he  left  the  service  of 
the  Lehigh  Valley  to 
take    up    other    duties. 

Mr.  Mc(^>uade  now  returns  to  the  service  of  the  Lehigh  Val- 
ley as  purchasing  agent,  with  headquarters  at  New  York, 
as  above  noted. 

F.  A.  McRPHV,  district  storekeeper  of  the  Wheeling  dis- 
trict of  the  Baltimore  &  Ohio,  at  Wheeling,  W.  Va.,  has  been 
transferred  to  the  Pittsburgh  district,  at  Pittsljurgh,  Pa.,  suc- 
ceeding E.  W.  Thornley. 

E.  A.  Paul  has  been  appointed  purchasing  agent  of  tiie 
New  Orleans  Great  Northern  with  office  at  New  Orleans,  La. 

H.  Shoemaker,  storekeeper  of  the  Baltimore  &  Ohio    t 
Newark,   Ohio,   has   been   appointed   district   storekeeper  "f 
the  Wheeling  district,  at  Wheeling,  W.  Va.,  succeeding  F.  .\ 
Murph}-. 

C.  G.  Sutton,  storekeeper  of  the  Baltimore  &  Ohio  t 
Connellsville,  Md.,  has  been  appointed  storekeeper  at  New- 
ark, Ohio,  succeeding  H.  Shoemaker. 

I.  B.  Thomas,  superintendent  of  motive  power  of  tlie 
Pennsylvania  Railroad  at  Williamsport,  Pa.,  has  been  ap- 
pointed assistant  purchasing  agent  at  Philadelphia. 

E.  W.  Thornley,  district  storekeeper  of  the  Pittsburizii 
district  of  the  Baltimore  &  Ohio  at  Pittsburgh,  Pa.,  has  been 
appointed  general  storekeeper  at  Baltimore,  Md. 


H.   J.    McQuade 
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Supply   Trade  Notes 

Htnrv  A.  Sherwin,  founder  and  chairman  of  the  board  of 
i\,c  Mierwin-Williams  Company,  died  on  June  25,  at  his 
home  at  Cleveland,  Ohio. 

George  W.  Wenz,  for  several  years  assistant  purchasing 
ayent  of  the  Gould  Coupler  Company,  Depew,  N.  Y.,  has 
been  appointed  purchasing  agent  of  the  company. 

The  executive  departments  of  the  Western  Electric  Com- 
panv.  Inc.,  at  New  York,  has  been  moved  from  463  AVest 
street  to  new  offices  in  the  Telephone  &  Telegraph  Building 
at  1''5  Broadway. 

William  P.  Harper,  chief  of  the  purchasing  department  of 
the  .\llis-Chalmers  Manufacturing  Company  and  president 
of  tiie  Northwestern  ^lanufacturing  Company,  Milwaukee, 
died  of  apoplexy  on  May  27. 

Edward  G.  Caughey,  assistant  chief  engineer  of  the 
Voungstown  Sheet  &  Tube  Company,  Youngstown,  Ohio,  has 
resigned  to  become  general  manager  of  the  Pennsylvania 
Tank  Car  Company,  Sharon,  Pa. 

William  H.  Yetman,  for  the  past  two  years  in  charge  of 
the  western  railroad  department  of  the  Pyrene  Manufactur- 
insz  Company,  New  York,  has  been  appointed  railroad  sales 

manager  of  the  com- 
pany for  the  entire 
United  States.  He  suc- 
ceeds E.  L.  Kent,  who 
has  resigned  to  become 
vice-president  of  the 
Metal  Hose  &  Tubing 
Company.  Mr.  Yet- 
man prior  to  his  be- 
coming associated  with 
the  Pyrene  Manufac- 
turing Company,  two 
years  ago,  was  hy- 
draulic engineer  of  the 
Bethlehem  Steel  Cor- 
poration. His  head- 
quarters will  be  at 
Chicago.  William  D. 
Dorry,  one  of  the  com- 
pany's star  salesmen, 
will  be  in  charge  of 
railway  sales  in  the  territorj-  east  of  Pittsburgh,  with  head- 
quarters in  New  York.  Mr.  Dorry  was  formerly  with  the 
National  Biscuit  Company. 

I  he  business  and  good  will  of  the  Commercial  Acetylene 
Railway  Light  &  Signal  Company,  New  York,  except  the 
Welding  department,  has  been  acquired  by  the  AGA  Railwav 
I'l^'ht  &  Signal  Company,  80  Broadway,  New  York. 

\\ .  E.  Greenwood  has  been  appointed  assistant  manager 
("  the  railway  sales  and  fuel  oil  department  of  the  Texas 
Cmpany,  succeeding  L.  F.  Jordan  resigned.  Mr.  Green- 
vi;"(xi's  headquarters  will  be  at  17  Batterv  place,  New  York 
City. 

^  •  F.  Herington,  assistant  engineer  in  the  office  of  the 
fl:  'f  mechanical  engineer  of  the  New  York  Central,  has  re- 
^-  ned  to  take  a  position  with  the  Bonnot  Company,  of  Can- 
to!, Ohio,  as  mechanical  engineer  of  the  powdered  coal  de- 
P  Iment. 

The  Edison  Storage  Battery  Supply  Company  has  opened 

^    lew  sales  office  at  New  Orleans,  La.,  and  C.  A.  Luckev, 

1^  o  has  heretofore  been  attached  to  the  sales  office  of  the 

">on  Storage  Batten,-  Company  in  Chicago  has  been  ap- 

r  inted  resident  manager  of  the  new  office. 

W,  B.  Dickson  has  been  elected  second  vice-president  of 


W.  H.  Yetman 


L.    F.   Jordan 


the  Midvale  Steel  &  Ordnance  Company.  This  is  a  new 
office.  Mr.. Dickson  has  resigned  from  his  position  as  secre- 
tar}-,  but  will  continue  as  treasurer.  He  has  been  succeeded 
as  secretary-  in-  D.  B.  Gehley,  now  secretary'  of  the  Cambria 
Steel  Company. 

Henr\'  M.  Shaw,  formerly  eastern  representative  of  the 
Gardner  Machine  Company,  Beloit,  Wis.,  has  become  asso- 
ciated with  Sherritt  &:  Stoer  Company,  Inc.,  603  Finance 
building,  Philadelphia,  and  will  represent  the  company  in 
connection  with  its  regular  line,  giving  sjiecial  attention  to 
the  Gardner  company's  products. 

The  Pennsylvania  Tank  Car  Company  and  the  Pennsyl- 
vania Tank  Line,  Sharon.  Pa.,  announce  the  election  of 
L.  F.  Jordan  as  president,  and  A.  S.  Maitland  as  treasurer. 

Mr.  Jordan  is  a  man  of 
wide  experience  lK)th  as 
a  railroad  and  supply 
man.  He  first  entered 
railway  service  in  1895, 
as  a  clerk  in  the  stores 
department  of  the  Mis- 
souri Pacific  at  Kansas 
City,  Kan.,  later  being 
promoted  to  storekeeper 
in  the  same  office. 
From  1901  to  1902  he 
was  clerk  in  the  office 
of  the  purchasing  agent 
of  the  Kansas  City 
Southern  at  Kansas 
City,  Mo.  From  the 
latter  date  until  1905 
he  was  clerk  in  the 
office  of  the  general 
manager  of  the  Kansas 
City  Southern  at  Kansas  City,  Mo.  From  Kansas  City  he 
went  to  Denver,  Colo.,  where  he  was  general  storekeeper  of 
the  Denver  &  Rio  Grande  until  1905,  when  he  returned  to 
Kansas  City  as  purchasing  agent  of  the  Kansas  City  South- 
ern. He  left  railroad  service  in  1912  to  become  assistant 
manager  of  the  railroad  and  fuel  oil  dej^artment  of  the  Texas 
Company,  Chicago. 

Thomas  M.  Derickson,  at  present  general  manager  of  the 
F.  B.  Zieg  Manufacturing  Company,  will  l)ecome  general 
sales  manager   of   the   A.   G.   A.   Railway   Light   &  Signal 

Company.  Mr.  Der- 
ickson was  l)orn  at 
Meadville.  Pa.,  in 
1866.  He  served  his 
apprenticeship  in  the 
Erie  shops  at  Mead- 
ville. but  later  studied 
civil  engineering,  and 
for  a  while  was  in  the 
engineering  department 
of  the  Erie  Railroad. 
Subsequently  he  en- 
gaged in  railroad  and 
land  sur\eying  in  the 
south,  and  at  one  time 
was  also  general  man- 
ager of  the  Lookout 
Incline  Railwav  on 
Lookout  Mountain.  He 
was  later  sales  man- 
ager of  the  Champion 
Iron  Works  and  subsequently  l)ecame  general  manager  of 
the  Memphis  district  of  the  Bell  Telephone  Companv.  and 
then  general  sales  manager  of  the  Galion  Iron  Works. 
Galion,  Ohio.   As  noted  above,  he  is  at  present  general  man- 
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ager  of  the  F.  B.  Zieg  Manufacturing  Company,  Fredericks- 
town,  Ohio,  manufacturers  of  cast  iron  culvert  j)ij)e  and  the 
Panama  line  of  road  machinery. 

\V.  H.  I  vers,  formerly  with  the  Baldwin  Locomotive  Works, 
has  been  appointed  southwestern  representative  of  the  Gold 
,Car  Heating  &  Lighting  Company,  with  headcjuarters  at  St. 
Louis,  iMo..  succeeding  George  F.  Ivers,  who  has  resigned  to 
become  manager  of  the  railway  supply  department  of  Shap- 
leigh  Hardware  Company,  St.  Louis,  Mo. 

At  a  meeting  of  the  l>oard  of  directors  of  the  American 
Brake  SIuk'  &:  Foundry  Company.  New  York,  May  17.  Otis 
H.  Cutler,  president  of  the  company,  was  elected  chairman  of 
the  bcKird.  and  \\'illiam  G.  Pearce,  vice-president,  was  elected 
president.  James  S.  Thompson,  William  S.  McGowan  and 
Clifton  D.  Pettis  were  elected  vice-presidents. 

George  T.  Ramsey,  railroad  representative  of  the  Garlock 
Packing  Company,  New  York,  will  take  charge  of  the 
railroad  dejjartment  of  Fearon,  Daniels  &  Co.,  Inc., 
Shanghai,  China.  He  will  sail  about  .Augu.-^t  1.  Mr. 
Ramsey  was  at  one  time  connected  with  the  American 
Locomotive  Company.  He  was  later  connected  with  the 
New  York  Central  and  ak-^o  with  the  American  X'anadium 
Compan}. 

Joseph  Thayer  Gilman,  first  vice-president  of  the  Goodwin 
Car  Company,  New  York,  died  on  June  11  at  the  age  of  52 
\ears.  Mr.  Gilman  had  been  associated  with  the  Goodwin 
Car  Company  since 
1903.  He  was  l)orn  at 
Framingham.  Mass.,  in 
1864.  At  the  age  of 
20  he  went  to  India 
with  C.  H.  Bailey  & 
Co.,  importers  of  goat 
skins,  but  returned  in 
1887  on  account  of  ill 
health.  The  year  fol- 
lowing he  went  again 
to  India  and  opened  a 
house  for  Keen  Sutter- 
lee  Co.,  Ltd.  He  later 
returned  to  the  United 
States  and  l^ecame  as- 
sociated with  John  ^L 
Goodwin  of  the  Good- 
win Car  Company.  In 
1898,  however,  he  went 
buck     to     India     and 

opened  a  house  in  Calcutta  for  the  firm  of  Burk  Brothers  of 
Philadelphia,  manufacturers  of  morocco.  He  again  became 
associated  with  the  Goodwin  Car  Comj)any  in  1903.  He 
was  for  a  time  second  vice-president.  I)ut  later  succeeded  to 
the  position  of  first  vice-president.  .\t  the  time  of  his  death 
he  was  in  charge  of  the  design  and  construction  of  the  Good- 
win car  and  the  making  of  all  contracts  for  their  lease  and 
sale. 

G.  R.  Delamater  has  been  appointed  fuel  engineer  at  the 
Steelton  plant  of  the  Pennsylvania  Steel  Company.  He  will 
be  in  charge  of  all  coal  washings;  the  supervision  of  the  coal 
stock,  including  coking,  bituminous,  gas,  slack  and  anthracite 
coal,  coke  breeze  and  the  disposition  of  these  products  to  the 
various  departments;  sampling  of  coal;  the  deliveries  of  gas, 
tar,  coke  and  coke  breeze,  and  miscellaneous  matters  between 
the  various  operating  departments  and  the  Semet-Solvay  Com- 
pany. 

The  International  Pulverized  Fuel  Corporation,  New  York, 
has  filed  an  application  for  a  charter  in  Delaware  to  carrv'  on 
the  business  of  mechanical  engineers  and  the  manufacture  of 
machinery'  for  producing  gaseous  materials  for  products  for 
light  and  heat.     The  company  is  incorporated  for  $100,000 
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and  the  names  of  the  incorjjorators  are  V.  Z.  Carachristi, 
H.  F.  Ball,  Bron.wille,  N.  Y.;  George  L.  Bourne,  Mama- 
roneck,  N.  Y.;  Samuel  G.  Allen,  New  York;  J.  E.  Muhlfek', 
Scarsdale,  N.  Y.;  LeGrand  Parish,  Mountain  Yiew,  N.  J.^ 
and  J.  S.  Coffin,  Englewood,  N.  J. 

On  June  6  the  stockholders  of  the  Barney  &  Smith  Car 
Comi)any,  Dayton,  Ohio,  elected  as  directors  A.  Cliffor.j 
Shinkle,  Lawrence  Ma.xwell,  Charles  L.  Harrison,  Edward 
L.  Heinsheimer  and  H.  W.  Lithmann,  of  Cincinnati,  Ohio; 
Eugene  J.  Barney,  H.  M.  Estabrook,  A.  J.  Stevens  and  J.  S. 
Kiefaljer,  of  Dayton.  The  new  members,  Messrs.  Shinkle. 
Lithmann  and  Heinsheimer,  succeed  James  L.  O'Neil,  of 
Pittsburgh,  and  E.  L.  Potter,  of  New  York,  retired,  and  John 
I  edyard  Lincoln,  of  Cincinnati,  deceased. 

The  Greenville  Steel  Car  Company,  Greenville,  Pa.,  has 
recently  been  reorganized  and  F.  L.Fay,  formerly  general 
manager,   has   been   elected   president   and   has  accjuired  the 
controlling    interest    in 
the  business.    James  G. 
Dimmick       has       been 
elected      vice-president. 
The    company    is    en- 
larging    its     plant     to 
handle  more  business. 

Frank  L.  Fay,  the 
new  president  of  the 
company,  has  been 
treasurer  and  general 
manager  of  the  Green- 
ville Steel  Car  Corn- 
pan}  and  its  predeces- 
sor, the  Greenville 
iMetal  Products  Com- 
pany, since  1910.  He 
was  born  at  Cleveland 
on  July  18,  1869,  and 
was  educated  in  the 
j)ublic   ."Schools   of   that 

city.  He  entered  railway  .service  in  1888  when  he  became 
a  night  \^atchman  at  the  Cleveland  shoj^s  of  the  Yalley  Rail- 
road, now  part  of  the  Baltimore  &:  Ohio.  He  also  served  for 
a  while  as  an  operator  on  that  road.  In  1889  he  went  to  the 
New  York,  Chicago  & 
St.  Louis,  .serving  for 
a  time  as  a  station 
agent  and  three  years 
in  the  car  accountant's 
office.  From  190.^  to 
1910  he  was  car  ac- 
countant on  the  Bes- 
semer &:  Lake  Erie.  As 
noted  above,  he  left 
railway  sers'ice  in  the 
latter  year  to  engage  in 
the  railway  supply 
business. 

James  G.  Dimmick. 
the  new  vice-president, 
was  for  some  time  in 
the  construction  depart- 
ment of  the  Pere  Slar- 
quette.  He  has  been  en- 
gaged for  some  yean  in 

car  construction  work  and  in  his  new  position  will  have 
charge  of  the  ])roduction  department  and  the  management 
of  the  factory. 

The  Central  Foundr}-  Company,  New  York,  announces 
that  owing  to  the  increasing  importance  of  its  western  busi- 
ness, a  vice-president  of  the  company  will  maintain  an  office 
in  Chicago,  and  that  C.  C.  Todd,  who,  for  many  years,  has 


F.   L.   Fay 


J.    G.    Dimmick 


July,  1916 


RAILWAY     MECHANICAL    ENGINEER 


383 


i 


G.  T.   Cook 


represented  the  company  in  the  west  and  who  about  a  year 
;;i/o  was  elected  a  vice-president  of  the  company,  will  open 
the  Chicago  office. 

On  June  15  the  stock  of  the  Kansas  City  Bolt  &  Nut  Com- 
pany was  purchased  by  Kansas  City  interests  from  the  J.  H. 
Mernbergh    estate   of   Reading,    Pa.      Coincident    with   the 

transfer  of  the  property 
the  following  officers 
were  elected :  George 
T.  Cook,  president ; 
Solomon  Stoddard, 
vice-president  and  gen- 
eral manager;  H.  R. 
Warren,  secretary  and 
treasurer.  The  board 
of  directors  includes 
Messrs.  Cook,  Stoddard 
and  Warren,  and  A.  L. 
Gustin,  president  of 
the  Gustin-Bacon  Man- 
ufacturing Company  of 
Kansas  City,  and  E.  A. 
Nixon,  vice-president 
of  the  Western  Tie  & 
Timber  Company,  St. 
Louis,  Mo.  The  com- 
pany has  been  in  exist- 
ence since  1888,  has  a  plant  which  covers  15  acres  of  ground 
and  has  an  annual  output  of  3,000  carloads  of  finished  ma- 
terial per  year.  It  employs  from  650  to  750  men,  and  has  a 
distributing  payroll  running  approximately  from  $500,000 

to  $600,000  per  year. 
The  new  organization 
is  increasing  the  finan- 
ces of  the  company  and 
many  improvements  in 
the  equipment  of  the 
plant  are  contemplated. 
George  T.  Cook,  the 
new  president.  was 
bom  in  Kansas  City, 
Mo.,  October  14,  1871. 
He  was  educated  in  the 
public  schools  of  Kan- 
sas City  and  graduated 
from  the  University  of 
Kansas.  He  was  in  the 
purchasing  department 
of  the  Kansas  City, 
Fort  Scott  &  Memphis 
for  several  years,  and 
moved  to  St.  Louis  at 
the  time  the  Kansas  City,  Fort  Scott  &  Memphis  was  ab- 
sorbed by  the  St.  Louis  &  San  Francisco.  He  remained  in 
St.  Louis  about  a  year  and  left  to  go  with  the  Kansas  City 
Bolt  &  Nut  Company,  as  general  sales  manager  in  JunCj 
1902.  He  resigned  from  the  Kansas  City  Bolt  &  Nut  Com- 
pany in  1910,  however,  but  continued  in  the  railway  supply 
business  in  Kansas  City.  On  June  15,  1916,  he  was  elected 
president  of  the  Kansas  City  Bolt  &  Nut  Company,  as  above 
noted. 

Solomon  Stoddard,  vice-president  and  general  manager, 
was  bom  in  Boston,  Mass.,  and  educated  in  Trinity  College, 
Stratford,  Conn.  He  entered  the  service  of  the  Kansas  City 
Bolt  &  Nut  Company  in  a  minor  position  in  February,  1900. 
and  has  worked  up  to  the  position  of  vice-president  and  gen- 
eral manager. 

On  May  25  a  special  meeting  of  the  stockholders  of  the 
Pyle-National  Electric  Headlight  Company  was  held  at  Jer- 
sey City,  N.  J.,  for  the  purpose  of  changing  the  name  of  the 
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company  to  the  Pyle-National  Company.  The  change  was 
made  principally  because  the  company  is  now  manufacturing 
and  selling  several  other  devices  besides  electric  headlights, 
among  them  the  Young  valve  and  valve  gear,  and  that  its 
business  in  these  other  lines  is  growing  so  rapidly  that  it  is 
no  longer  distinctively  a  headlight  company. 

P.  J.  Ford,  for  years  buyer  and  department  manager  for 
Crerar,  Adams  &  Company  of  Chicago,  has  organized  the 
P.  J.  Ford  Company  with  office  and  store  at  619-621  West 
Washington  street,  Chicago,  and  has  the  selling  agency  for 
tlie  Ford  Chain  Block  &  Manufacturing  Company  of  Phila- 
delphia, the  Indiana  Foundry  Company,  Ltd.,  of  Indiana, 
Pa.,  manufacturers  of  the  Sutton  sand  drier,  and  several 
heavy  hardware  specialties  in  the  railroad  supply  field.  Mr. 
Ford  is  president  and  treasurer  of  the  new  company  and  is 
a  man  of  long  experience  in  the  railway  supply  field.  A 
native  of  Chicago,  he  entered  the  employ  of  Crerar.  Adams  & 
Company  as  assistant  shipping  clerk  on  June  26.  1883.  He 
remained  in  that  position  for  three  years,  was  shipping  clerk 
for  two  years,  and  subsequently  city  buyer  for  five  years.  For 
the  past  twenty-three  years  he  has  been  buyer  and  department 
manager  of  that  company. 

The  Commercial  Acetylene  Railway  Light  &  Signal  Com- 
pany, having  sold  out  its  railway  light  and  signal  business 
to  the  A.  G.  A.  Railway  Light  &  Signal  Company,  will 
henceforth  confine  its  efforts  to  the  sale  of  acetylene,  and 
will  change  its  name  to  the  Commercial  Acetylene  Welding 
Company.  This  policy  has  been  adopted  because  of  the 
rapid  development  of  the  welding  business,  as  it  has  become 
apparent  that  the  railway  and  welding  business  can  be  bet- 
ter handled  by  separate  organizations.  The  officers  of  the 
Commercial  Acetylene  Welding  Company  are:  E.  C.  Bene- 
dict, president;  F.  S.  Hastings,  vice-president;  M.  J.  Quinn^ 
secretary  and  treasurer;  G.  Mayer,  assistant  secretary  and 
assistant  treasurer.  The  directors  include  these  officers  and 
Edward  Beers,  Robert  S.  Sharp,  and  A.  V.  Conover.  M.  M. 
Smith,  assistant  to  the  general  manager  of  the  Commercial 
.\cetylene  Railway  Light  &  Signal  Company,  has  been 
promoted  to  the  position  of  general  manager  of  the  Commer- 
cial Acetylene  Welding  Company.  The  office  of  the  c«n- 
pany  is  at  80  Broadway,  New  York. 

M.  M.  McCallister,  inspector  of  building  shops  at 
Schenectady  and  Lima  for  the  New  York  Central,  has  l)een 
appointed  boiler  expert  of  the  American  Flexible  Bolt  Com- 
pany, with  headquarters  at  Pittsburgh,  Pa.  Mr.  McCallister 
was  born  at  Curleysville,  Pa.  He  began  his  business  career 
as  the  first  apprentice  on  the  Pittsburgh  &  Lake  Erie.  When 
he  left  that  road  he  was  made  field  erector  of  the  James  P. 
Witherow  Company,  of  New  Castle.  Pa.,  manufacturers  of 
the  Heine  boilers.  From  this  position  he  went  with  the 
American  Bridge  &  Iron  Company  in  charge  of  the  Roanoke, 
\'a.,  shops,  and  later  to  the  Norfolk  &  Western  as  assistant 
foreman  of  shops  at  Roanoke.  He  was  next  apf>ointed  as- 
sistant superintendent  of  the  Richmond  shops  of  the  Rich- 
mond Locomotive  Works,  now  a  part  of  the  American 
Locomotive  Company.  From  here  he  left  to  become  fore- 
man boilermaker  of  the  Lake  Shore  &  Michigan  Southern  at 
Collinwood,  Ohio.  He  was  next  appointed  superintendent 
of  the  Erie  City  Iron  Works,  at  Erie,  Pa.,  leaving  this 
position  later  to  go  as  superintendent  of  John  Brennan  & 
Company,  at  Detroit,  Mich.,  who  manufacture  stationary 
and  marine  boilers.  He  was  next  appointed  superintendent 
of  the  Weil  Boiler  Company,  with  headquarters  at  Indiian- 
apolis,  Ind.  While  here  he  designed  and  put  on  the  market 
the  Weil  smokeless  boiler,  which  has  since  proven  a  great 
success.  From  this  position  he  went  with  the  New  York 
Central,  the  service  of  which  company  he  now  leaves  to 
become  boiler  expert  of  the  American  Flexible  Bolt  Com- 
pany. 
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Locomotive  Superheaters. — Bulletin  No.  1,  recently 
issued  by  the  Locomotive  Superheater  Company,  deals  with 
the  subject  of  superheater  header  castings. 

Expansion  Joint. — Catalog  *'A,''  recently  issued  by  the 
Ross  Heater  &  Manufacturing  Company,  Buffalo,  N.  Y.,  il- 
lustrates and  describes  the  Ross  crosshead-guided  e.xpansion 
joint  for  high  and  low  pressure  steam,  oil,  gas  and  water 
piping. 

Automatic  Fire  Doors. — The  Franklin  Railway  Supply 
Company  has  recently  issued  a  bulletin  descriptive  of  the 
Franklin  No.  8  butterfly  type  fire  door.  The  bulletin  shows 
how  the  door  is  operated  and  tells  how  it  affords  protection 
for  the  engine  crew. 

Stone  Tools. — The  Chicago  Pneumatic  Tool  Company 
has  issued  bulletin  No.  192,  which  describes  and  illustrates 

the  various  pneumatic  tools  used  in  tlio  cutting,  surfacing  and 
quarrying  of  building  stones.  Numerous  other  t(K)ls  and  ac- 
cessories are  also  included. 

Measuring  Coal  Loader. — Roberts  &  Schaefer  Company, 
Chicago,  have  just  issued  a  very  well  illustrated  leaflet  de- 
scriptive of  their  Rands  measuring  coal  loader  for  locomotive. 
The  leaflet  is  printed  on  heavy  coated  paper  so  that  the 
illustrations  show  details  clearly. 

Gas  Engines. — Bulletin  No.  405  recently  issued  by  the 
National  Transit  Pumj)  &  Machine  Company,  Oil  City,  Pa., 
deals  with  the  company's  types  GH4.\  and  GH4B,  four-cycle, 
single-cylinder  horizontal  gas  engines.  These  engines  are 
supplied  in  50,  75,  100  and  150  h.p. 

Pipe  Cutters. — The  Borden  Company,  Warren,  Ohio, 
has  just  issued  a  16-page  booklet  concerning  its  die  stocks 
and  square  end  pipe  cutters.  These  tools  are  described  in 
detail  with  unusually  clear  illustrations,  giving  a  compre- 
hensive idea  of  their  con.^truction  and  operation. 

Electrical  Apparatus. — Among  recent  publications  of 
the  Sprague  Electric  Works,  New  York,  are  Bulletin  No. 
49600  relating  to  flexil)le  steel  armored  conductors,  flexil)le 
steel  conduit,  stamped  <^teel  boxes  and  fittings  and  tools,  and 
Bulletin  No.  48907  dealing  with  the  company's  500  lb. 
electric  hoists,  t\pe  1-5. 

Tie  Tamping  Outfit. — The  Ingersoll-Rand  Company 
has  issued  a  bulletin  describing  the  methods  used  and  the 
results  obtained  with  pneumatic  tie  tampers  as  emj)loycd  on 
steam  and  electric  railways.  The  booklet  contains  numerous 
illustrations  showing  how  the  tampers  are  used  and  illustrat- 
ing the  various  parts  of  the  etjuipment. 

Wheelbarrows. — The  Kilboume  &  Jacobs  Manufactur- 
ing Company  has  issued  a  .50-page  catalog  No.  41  describing 
its  line  of  steel  and  wood  wheelbarrows,  concrete  carts,  drag 
and  wheel  scrapers,  dump  cars  and  plows.  Special  attention 
is  directed  to  the  abandonment  of  certain  designs,  thus  per- 
mitting greater  standardization  of  the  line. 

Locomotive  Appliances. — Bulletin  No.  110,  issued 
under  date  of  June.  1916,  by  the  Ek-onomy  Devices  Corpora- 
tion, deals  with  the  lateral  motion  driving  box.  This  is 
designed  to  allow  flexibility  in  engines  with  long  wheel  ba.ses 
and  to  permit  the  employment  of  additional  driving  axles 
without  increasing  the  length  of  the  rigid  wheel  base. 

Locomotivp;  .Appliances.— Two  recent  bulletins  of  the 
Franklin  Railway  Supply  Company,  New  York,  deal  respect- 
ively with  the  Franklin  automatic  driving  l>ox  lubricator 
and  McLaughlin  flexible  conduits.  Both  booklets  illustrate 
and  describe  the  devices  with  which  they  deal,  and  contain 
information  relative  to  their  application,  inspection  and  re- 
pair parts. 


Paint. — The  Sherwin-Williams  Company,  Cleveland,  O. 
has  issued  an  interesting  illustrated  booklet  of  52  pages  ir 
commemoration  of  the  company's  fiftieth  year  of  business 
compiled  as  a  record  of  the  important  events  in  the  com 
pany's  history.  It  contains  articles  by  various  officers  anci 
is  illustrated  with  photographs  of  the  plants  and  officers  at 
various  periods. 

Drinking  Fount.ains.— The  Henry  Giessel  Company,  28 
East  Jackson  boulevard,  Chicago,  has  recently  issued  an  il- 
lustrated booklet  describing  the  '"North  Pole''  sanitar>'  drink- 
ing fountain,  designed  for  use  in  passenger  cars.  The  booklet 
includes  a  detailed  explanation  of  the  apparatus  accompanied 
by  a  diagrammatic  illustration,  and  photographs  of  installa- 
tions on  various  railroads. 

Electric  Hoists. — Bulletin  No.  48906.  recently  issued 
by  the  Sprague  Electric  Works  of  the  General  Electric  Com- 
|)any,  deals  with  the  company's  type  S-1  electric  hoists  of 
one-half  ton  and  one  ton  capacity.  The  bulletin  shows 
for  what  services  the  hoists  are  best  adapted  and  gives 
detailed  descriptions  and  specifications.  Illustrations  are 
shown  of  the  cranes  and  of  tvpical  installations. 

O.XYGEN  AND  HvDROGEN  GENERATORS. — Catalogue  No. 
.>  recently  issued  by  the  International  Oxygen  Company, 
Ntw  York,  deals  with  the  I.  O.  C.  Bipolar  oxygen  and 
hydrogen  generators.  The  book  touches  upon  the  advan- 
tages of  using  the  generators  as  against  buying  the  oxygen 
or  hydrogen  in  tanks.  It  also  deals  with  the  growing  use 
of  hvdrogen  and  considerable  space  is  given  to  the  economy, 
flexibility,  etc.,  of  I.  O.  C.  Bipolar  apparatus  and  to  the 
purity  of  the  gases  generated  by  it.  The  latter  half  of  the 
booklet  goes  into  detail  concerning  the  design  of  the  genera- 
tors and  the  generation  of  the  gases.  The  book  is  well 
illustrated  anii  well  printed. 

Steel  Pipe. — Bulletin  No.  26,  issued  under  date  of  .\pril, 
1916,  by  the  National  Tube  Company,  is  a  book  of  52  pages 
devoted  to  the  suijject  of  '\\utogenuous  \\'elding  of  National 
Pipe."'  The  l)ooklet  is  very  well  illustrated,  and  contains  ex- 
tracts from  a  number  of  publications,  the  various  articles 
dealing  respectively  with  the  following  subjects:  Welding 
in  Gas  Distribution;  Gas  an  Important  Factor  at  the  Expo- 
sition; Welding  Suburban  Pressure  Gas  Mains;  Welded  Pipe 
Work;  0.\y-acetylcne  Welding  in  Pipe  Work;  Efficiency  of 
the  O.xy-acetylene  Welded  Joint;  Economies  of  Welded  Pipe 
Connections,  Strength  of  Thermit  Welded  Pipe;  Oxy-acet- 
ylene  Welding  and  Cutting  Costs,  etc.  The  various  articles 
and  illustrations  show  how  the  welding  is  done,  and  con- 
siderable attention  is  paid  to  the  advantages  of  welding  pipe 
on  the  one  hand,  and  to  the  strength  and  general  efficiency  of 
National  welded  pipe  on  the  other. 

Car  Lighting. — Bulletin  No.  154,  issued  under  date 
of  March,  1916,  by  the  Electric  Storage  Battery  Company, 
Philadelphia,  Pa.,  descril)es  in  considerable  detail  the  E.  S. 
B.  constant  voltage  axle  lighting  system.  The  bulletin  in 
its  12  pages  contains  four  parts:  I,  General  Principles  and 
Advantages;  II,  Method  of  Operation;  III,  Details  of  Con- 
struction, and  IV,  Performance  Records.  The  fundamental 
principle  of  the  E.  S.  B.  axle  system  is  constant  voltage  as 
distinguished  from  constant  current.  The  operation  of  the 
system  is  fully  explained  in  part  II.  The  distinguishing 
feature  is  the  use  of  the  Kosenl)erg  type  of  dynamo  where- 
in the  main  field  is  produced  by  a  magneto  motive  force 
developed  by  the  armature  winding.  It  is  explained  how, 
by  the  use  of  this  type  of  dynamo,  and  by  the  use  of  the 
A\'heatstone  bridge  method  of  field  control,  the  pole  changer 
and  the  lamp  regulator  are  eliminated  as  are  also  the  danger 
from  overload  and  reversal  of  polarity.  This  part  of  the 
bulletin  also  explains  why  it  is  not  necessar>'  to  have  any 
levers,  pivots,  carbon  piles,  vibrating  contacts  or  moving 
parts  (except  in  the  automatic  switch)  on  the  control  panel 
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The  Future 

of  the 
Brick  Arch 


Anything  that  compels  an  increase  in 
the  amount  of  heat  absorbed  by  the 
heating  surfaces  in  the  boiler  is  bound 
to  improve  the  efficiency  of  operation 
of  the  locomotive.  What  the  railroads  need  is  more  drawbar 
horsepower  for  each  pound  of  coal  burned  on  the  grates. 
I  he  development  of  the  brick  arch  during  the  past  ten  years 
IklS  made  it  a  prominent  factor  in  attaining  the  present  loco- 
motive power  output.  It  has  done  this  by  producing  more 
complete  combustion  and  compelling  the  boiler  to  absorb  a 
greater  i)roportion  of  the  heat  units  liberated  in  the  firebox. 
Hut  a  good  many  raihva}-  men  seem  to  think  that  in  the 
present  develoj)ment  of  the  arch  it  has  practically  reached 
its  limitations  as  regards  increasing  locomotive  capacity. 
It  does  not  seem  that  there  will  be  any  such  limitation. 
There  have  been  many  devices  brought  out  in  the  past  which 
seemed  at  one  time  or  another  to  have  reached  the  highest 
point  of  their  development  but  within  a  few  years  they  have 
l)een  subjected  to  changes  and  improvements  which  have 
resulted  in  still  further  increasing  their  efficiency.  The 
brick  arch  is  being  given  the  constant  attention  of  experts. 
It  is  l^eing  developed  and  im[)roved  whenever  such  improve- 
ments .seem  necessary  or  desirable  and  it  is  believed  that  the 
next  few  years  will  see  still  further  increases  in  locomotive 
capacity  and  economy  due  to  its  use. 


any  other  form  of  machine.  The  Pennsylvania  Railroad  has 
followed  a  policy  of  this  kind  until  the  resultant  reduction 
in  operating  expenses  is  plainly  in  evidence  in  the  figures 
shown  in  its  annual  report.  There  is  no  reason  why  other 
railways  cannot  improve  their  operating  results  by  the  appli- 
cation of  engineering  principles  to  determine  the  character 
of  the  locomotives  which  they  need,  and  in  most  cases  there 
is  ever)'  reason  why  they  should  follow  such  a  practice. 


Hot    Boxes 


on 


Do  Your  Locomotives  ^^^^^  ^"  electrical  engineer  designs  a 
_  .  motor  he  first  familiarizes  himself  with 

the  work  which  is  expected  of  the  com- 
Operating  Conditions?  pigt^d  machine.  He  knows  the  char- 
acteristics of  electric  motors  and  can  determine  from  tlie 
curves  which  show  these  characteristics  the  size  of  the  motor 
necessary  and  at  what  speed  and  out{)ut  it  is  necessary  for 
it  to  work.  He  would  not  think  of  putting  a  90  h.p.  motor 
on  work  that  required  only  an  average  output  of  60  h.p.  It 
would  be  cjuite  apparent  that  the  motor  would  not  operate  at 
nearly  its  maximum  efficiency  under  such  conditions.  The 
steam  locomotive  has  just  as  well  defined  characteristics  as 
the  electric  motor.  It  is  quite  possible  to  make  a  study  of  the 
operating  conditions  affecting  the  movement  of  trains  on 
various  parts  of  a  railroad  and  by  a  careful  analysis  of  them 
to  determine  the  locomotive  characteristics  which  will  most 
satisfactorily  and  economically  meet  the  conditions.  The 
Tarrying  out  of  such  analyses  preliminary  to  determining  on 
a  design  of  locomotive  to  give  the  ]>est  operating  results  is 
only  a  matter  of  common  engineering  sense;  and  yet  how 
little  the  railroads  seem  to  be  following  this  practice  in  de- 
ciding on  new  locomotives.  It  is  surely  apparent  to  any 
railway  man.  whether  or  not  he  is  a  mechanical  department 
man,  that  a  locomotive  which  will  operate  the  maximimi 
time  at  its  maximum  economy  is  doing  a  great  deal  more 
toward  increasing  the  company's  net  revenue  than  one  which 
is  developing  only  a  portion  of  the  power  of  which  it  is 
capable  and  working  at  a  rate  which  is  not  that  of  greatest 
economy.  Locomotives  should  be  designed  to  meet  the  con- 
ditions under  which   they  are  to  operate,  just  as  much    as 


For  years  hot  lx)xes  under  freight  cars 
have   proved    to   Ije   one   of    the   most 
troublesome   problems   confronting  the 
Freight    Cars  ^^^j.  department.     In  spite  of  the  changes 

in  design  and  the  greater  attention  which  is  given  to  lubrica- 
tion and  maintenance,  as  well  as  inspection,  hot  boxes  still 
persist  and  are  almost  as  great  a  problem  today  as  they  were 
many  years  ago.  With  the  increase  in  severity  of  operating 
conditions,  still  greater  efforts  must  be  made  if  this  difficult)' 
is  to  ho  entirely  overcome;  and  it  is  advisable  that  it  should 
be,  because  of  the  great  expense  and  inconvenience  caused 
by  delay  to  trains,  interference  with  schedules,  etc.,  in  addi- 
tion to  the  increased  cost  of  maintenance.  Manv  minds  have 
Ijeen  at  work  upon  this  problem  and  expert  investigations 
have  Ijeen  made  by  a  large  number  of  railroads.  In  order 
to  round  up  the  ways  in  which  hot  lx)xes  on  freight  cars 
may  be  overcome,  we  should  like  to  hear  from  those  who 
have  given  this  suljject  special  attention  and  study.  To  this 
end  we  ofter  three  prizes  of  $15  each  for  the  Ijest  letters,  not 
to  exceed  750  words  in  length  and  accompanicxi  by  sketches 
or  photographs  where  necessary,  which  are  received  at  our 
offices  in  the  Woolworth  building.  New  York,  not  later  than 
(Xlober  1.  The  judges  will  base  their  decision  entirely  upon 
the  practical  value  of  the  .suggestions  which  are  made. 
Letters  which  are  not  awarded  a  prize,  but  which  are  pub- 
lished, will  be  paid  for  at  our  regular  rates. 


Steel  Gondola         '^   substitute   for  the  all-steel  gondola 

^  .  .  car   that   has   been    found   to    be   ver\ 

Cars  with  .    .  ,  .  ,        - 

satisfactory   is  a  car  that   is  made  of 
Wooden    Sides         ^j^.^.j  ^^.j^j,  ^,j^.  exception  of  the  floor  and 

sides,  which  are  built  of  wood.  In  these  parts  of  the  all- 
steel  gondola  the  metal  is  thinner  than  that  used  in  any  other 
part  of  the  car,  and  it  is  subjected  to  much  more  abuse  and 
corrosion.  It  is  practically  impossible  to  keep  the  inside  of 
these  cars  properly  protected  with  paint,  with  the  result  that 
whether  the  cars  are  working  or  idle,  corrosion  takes  place 
and  gets  in  its  worst  work  when  the  cars  are  idle.  The  wooden 
floors  and  sides  offer  many  advantages.  The  troubles  due 
to  corrosion  are  eliminated  and  repairs  can  be  made  much 
more  easily.  A  hole  in  a  steel  sheet  means  a  riveted  patch 
or  the  expensive  removal  and  application  of  an  entirelv  new 
.sheet.  Where  wood  is  used  the  defective  boards  are  easily 
removed  and  new  ones  applied.  The  wood  will  also  stand 
up  under  shocks  without  deformation  where  the  steel  sheet 
will  be  bent,  necessitating  the  use  of  oil  torches  and  hammers, 
and  sometimes  presses,  to  bring  them  hack  into  shape.     By 
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the  u.se  of  wood  in  these  part.s  the  streni^th  of  the  car  need 
not  lie  diminished  and  the  car,  except  in  the  case  of  hot  loads, 
can  be  used  in  the  same  service  as  the  all-steel  gondola. 
Many  roads  are  followinii;  tlii.s  practice  in  replacing  this  class 
of  equipment,  as  well  as  in  cases  where  additional  e(iuipment 
is  i)urcha.sed.  Their  e.xperience  with  this  class  of  cars  has 
been  verv  satisfactory. 


of  165  different  new  devices.  This  truly  remarkal;le  record  is 
a  good  Ijarometer  of  the  progressiveness  of  the  mechanical 
dej)artnient  railway  supply  manufacturer. 


Triplex 
Articulated 


While  the  Erie  Railroad  is  the  only  one 
that  has  gone  into  the  use  of  the  Triplex 
articulated    compound    Icxomotive,    the 
Locomotives  officers   have   found  the  locomotive  of 

this  tyi)e  which  was  placed  in  service  in  1914  on  Susquehanna 
Hill  so  satisfactory  that  two  additional  locomotives  of  the 
same  wheel  and  cylinder  arrangement  have  recently  been 
added  to  the  road's  ecjuipment.  It  is  of  interest  to  note  that 
the  changes  from  the  original  design  have  been  very  few. 
Practically  all  of  the  machiner\'  and  structural  details  are 
the  same  in  the  three  Imomotives.  The  i)rincii)al  change  has 
been  in  the  grate  area.  The  original  locomotive  was  con- 
structed with  the  Gaines  wall  in  the  firebox  and  the  need 
of  a  larger  grate  area  prompted  the  omission  of  this  wall  in 
the  new  engines,  increasing  the  grate  area  from  90  .sq.  ft.  to 
121.5  <([.  ft.,  the  l>rick  arch  being  retained  in  the  latest  en- 
gines. The  effect  of  this  increa.se  in  grate  area  may  be  judged 
by  a  comparison  of  some  of  the  ratios.  There  is  very  little 
change  in  the  ratio  of  firebox  to  total  heating  surface,  but 
the  ratio  of  total  (eijuivalent)  heating  surface  to  grate  area 
in  the  original  design  is  102.9,  while  in  the  new  engines  it 
is  75.9,  indicating  either  that  the  fuel  will  be  burned  at  a 
considerably  lower  rate  of  combustion  in  the  new  engines,  or 
that  the  same  rate  of  combustion  will  be  more  effective  in 
.steam  generation.  The  ratio  of  grate  area  to  volume  of  the 
e<iuivalent  simple  cylinders  in  the  original  engine  is  1.75 
and  in  the  new  ones  it  is  2.4.  Considerable  skepticism  was 
ap[)arent  in  railway  circles  when  the  first  of  these  locomotives 
was  Imilt,  l)Ut  it  is  evident  from  the  purcha.>^e  of  the  two 
additional  ones  that  the  original  design  has  amply  justified 
itself  in  the  eves  of  the  officers  of  the  Erie. 


The  .Mechanical        "^^  ^he  beginning  of  19LS  this  journal 
started   the  j)ractice  of  groupmg   in   a 
Department  separate  department  tlie  descriptions  of 

Supply  Manufacturer  ^^^,y^.  jevices,  which  had  been  perfected 
and  placed  on  the  market  by  railway  supply  manufacturers. 
Some  of  our  friends  smiled  and  prophesied  the  early  discon- 
tinuance of  this  section  becau.se  of  the  lack  of  sufficient  mate- 
rial to  justify  the  u.se  of  the  sj)ecial  heading.  'To  be  descrilx-d 
in  this  section  a  device  must  have  proved  practical  and  must 
n<Jt  have  been  previously  described  in  this  j)ul)lication.  .An 
important  improvement  in  an  old  or  standard  device  is 
cla>.s(.'d  as  a  new  device.  The  measuring  .stick  applied  to 
tach  device  is  its  practical  value  and  interest  to  the  reader; 
whether  the  manufacturer  is  an  advertiser,  prosj^ective  ad- 
vert iser  or  a  non-advertiser  is  not  considered.  The  dejiart- 
nient  proved  to  be  a  success  from  the  very  start.  During  the 
|)ast  12  months  (August.  1915-July,  191()),  for  instance, 
we  u.-ied  60  pages,  or  an  average  <jf  5  pages  in  each  numberJ 
to  descril>e  9<S  devices,  classified  as  follows:  Car,  21;  loco-\ 
motive,  24;  shop  equi|)ment,  45;  and  miscellaneous,  7.  In 
addition  to  this  the  June  Daily  issues  of  tin-  Railway  .Age 
Gazette,  which  are  furnished  to  sub.scribers  of  the  R<til'u.'<iy 
Mcrhiniicul  Eu^inccr,  contained  M  pages  in  which  67  new 
devices  were  descril>ed,  classified  as  follows:  Car,  .S4;  Uko- 
motive,  l.>;  shop  e(|uii)ment,  19;  and  miscellaneous,  1.  A 
new  device  to  be  de.scribed  in  the  Da  1}  must  fulfill  the  con- 
ditions outlined  above;  it  must  not  have  been  described  in  the 
Rdiluitv  Michiiniidl  lin^iuccr,  and  it  must  be  on  e\hil»ition 
at  the  conventions.  Within  a  period  of  12  months,  therefore, 
we  have  published  a  total  of  92  pages  containing  descrifitions 


Standard  During  the  past  ten  years  the  average 

„  daily  wage  for  machini.sts  has  increased 

°^  on  an  average  of  2K'  per  cent  per  year, 

Tools  \x\\X'\\  now  the  total  amount  paid  for  this 

class  of  labor  by  the  railways  of  this  country  exceeds  $60,- 
000,000.  The  percentage  increa'<^  for  the  year  will  be  much 
larger  than  in  previous  years  due  to  the  demand  for  machin- 
i.<t  labor  by  the  munitions  manufacturers.  It  behooves  me- 
chanical department  officers,  therefore,  to  devise  some  means 
by  which  this  large  and  growing  increa.se  may  be  offset.  .An 
imporfint  item  that  immediately  comes  to  mind  is  the  increase 
in  shop  efficiency.  'This  can  be  realized  to  a  considerable 
degree  by  the  standardization  of  shop  tools.  The  time  it 
takes  a  machinist,  or  any  other  workman  for  that  matter, 
to  do  a  j)iece  of  work  depends,  to  a  very  large  extent,  on  the 
efficiency  of  the  tool  with  which  he  is  doing  the  work. 

Each  t(K)l  has  a  certain  contour,  rake,  clearance,  size  of 
.•^hank,  etc.,  that  will  give  the  best  results  for  each  class  of 
W(jrk  to  be  done.  Dimensions  for  lathe  tools  and  drill> 
especially  should  be  carefully  determined,  and  such  tools 
all  over  the  road  should  be  maintained  according  to  the 
standards  e.stablished.  Where  the  workmen  are  allowed  to 
grind  their  own  tools  there  is  certain  to  be  a  wide  variation 
from  the  standard  with  an  accompanying  decrease  in  the 
efficiency  of  the  tool  which  goes  hand  in  hand  with  pcx)r 
work  and  small  shoj)  output.  After  standards  have  once 
been  established  tlie  only  means  Ijy  which  they  can  be  main- 
tained IS  to  have  all  the  tools  niade,  repaired  and  .sharpened 
under  the  direction  of  one  man — the  tool  foreman.  He 
should  be  held  resjjonsible  for  the  condition  of  the  tools  in 
his  shop  and  .should  be  given  every  a.ssistance  in  keeping 
them  up  to  standard.  With  his  special  grinders,  gages  and 
facilities  for  proj)erly  f(jrniing  the  tools,  and  the  specialists 
he  may  iiave  in  his  department,  the  tools  can  be  ke})t  in  the 
j)roi)er  form  for  maximum  efficiency. 

.An  interesting  case  where  .standard  )>eading  tools  would 
iiave  saved  man\'  leaky  tubes  and  some  engine  failures  was 
found  on  one  road  in  the  West.  The  water  conditions  were 
n<jt  of  the  best  and  it  was  found  necessary  t(j  do  a  little  bead- 
ing on  the  tubes  at  the  end  of  each  run.  'The  tube  leakage 
(Ui  the  engines  in  (juestion  got  worse  instead  of  better,  and 
investigation  showed  that  the  boiler  makers  at  one  end  of 
the  division  used  a  beading  tool  of  different  contour  from 
that  used  at  the  other  end.  Each  t'me  the  tul)es  were  beaded 
the  metal  was  wasted  away,  making  the  conditions  wor.se 
every  time,  until  tlie  tubes  had  to  be  removed  without  mak- 
ing anywhere  near  their  [)ro|)er  mileage.  liy  establishing 
^tanfhtrds  for  these  two  term'nals  this  troui)le  was  overcome. 


Mijjh  Capacity  LfKfjmot^ves  of  the  2-10-2  type  recently 

,    I  built    for   the   'Texas   &   Pacific   by   the 

Jialdwin  Ecxomotive  Works  are  of  un- 

Axle    Weight  u>\xA    interest    l)ecause    of    the    power 

developed,  while  at  the  s;'me  time  the  driving  axle  loads  ar.- 
kept  at  52,400  lb.  A  description  of  the.se  locomotives  will  be 
published  in  a  later  issue,  but  a  brief  analysis  of  some  of 
their  characteri.stics  should  j)rove  intere.sting.  The  engines 
have  28  in.  by  ?>2  in.  cylinders,  6.>  in.  diameter  drivers,  185 
!•).  boiler  pressure,  and  a  total  evaporative  heating  surface 
of  .>,846  s«|.  ft.,  of  which  M)l  s(|.  ft.  is  in  the  firebox  and 
.S,5.>9  s(i.  ft.  in  the  tubes.  At  1 ,000  ft.  per  minute  piston 
s|)eed  they  are  capable  of  develoi)ing  2,600  indicated  horse- 
power. 'Their  total  weight  is  .> 24,600  lb.  and  the  weight  on 
drivers  292,100  lb.  'The  New  York,  Ontario  &  Western  lo- 
ccmotives  of  the  same  type  are  capable  of  developing  an  indi- 
c;:ted  hor.sej)Ower  of  2,700  at  the  same  p'stcn  speed.  l)Ut  they 
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have  a  total  weight  of  352,500  lb.  and  a  weight  on  drivers  of 
293,000  lb.;  which  is  58,600  lb.  per  axle.  The  Texas  & 
Pacific  locomotives  will  produce  one  indicated  horsepower 
for  each  12.5  lb.  of  total  weight,  while  the  New  York,  On- 
tario &  Western  engines  will  produce  a  horsepower  for  each 
1.>.1  lb.  The  Texas  &  Pacific  engines  have  to  develop  .676 
horsepower  for  each  square  foot  of  evaporative  heating  sur- 
face while  this  figure  in  the  New  York,  Ontario  &  Western 
L-ngine  is  .601,  but  as  the  Texas  &  Pacific  engines  burn  oil 
thev  undoubtedly  have  ample  evaporative  capacity. 

These  engines  were  built  for  operation  on  70-lb.  rails  and 
in  order  to  provide  the  power  desired  it  was  necessary  to  go 
to  the  2-10-2  arrangement  or  else  exceed  the  safe  axle  loads. 
It  is  also  of  interest  to  note  that  the  Delaware  &  Hudson 
pulverized  fuel  burning  Consolidation  will  produce  2.550 
indicated  horsepower  at  1,000  ft.  piston  speed  per  minute. 
While,  of  course,  in  this  case  the  weight  per  driving  axle  is 
liigh,  the  fact  that  this  engine  will  develop  one  horsepower 
for  each  11.5  lb.  of  total  weight  is  an  indication  of  what  can 
be  done  in  the  way  of  boiler  capacity  without  going  to  the 
use  of  a  trailing  truck.  That  the  Delaware  &  Hudson  en- 
gine has  the  capacity  to  meet  this  horsepower  output  is  indi- 
cated by  a  comparison  of  the  figures  for  the  heating  surface 
with  those  for  the  Texas  &  F'acific  engine.  The  firebox 
heating  surface  in  the  Delaware  &  Hudson  engine  is  305 
s(|.  ft.,  the  tube  heating  surface  3,509  sq.  ft.  and  the  total 
evaporative  heating  surface  3,814  sq.  ft.  The  weight  of  the 
Delaware  &  Hudson  engine  on  drivers  is  267,500  lb.  and  the 
total  weight  293,000  11).,  and  the  figure  of  11.5  lb.  total  weight 
per  indicated  horsepower  compares  with  a  corresponding  fig- 
ure of  11.8  lb.  for  the  latest  2-10-2  type  engines  used  on  the 
Krie  Railroad,  which  have  a  total  engine  weight  of  401,000 
W).  and  a  weight  on  drivers  of  335,500  11). 


Mechanical  ^^^  Master  Mechanics"  Association  as 

„  .       •    t    .        a  bodv  has  recognized  the  importance 

Conventions  in  August       e     ^    '  ,,     ^       ••  i  i        •      ^ 

of  the     other     railway  mechanical  as- 

and  September  sociations  by  the  formation  of  a  com- 
mittee to  co-operate  with  these  associations,  and  at  the  June 
convention  this  committee  presented  a  rej)ort  in  which  was 
included  contributions  from  the  Association  of  Railway  Elec- 
trical Engineers,  the  Traveling  Engineers"  Association,  the 
General  Foremen"s  Association  and  the  Tool  Foremen's  .As- 
sociation. The  last  three  mentioned  associations,  together 
with  the  Ma.ster  Blacksmiths*  Association,  will  meet  within 
the  next  few  weeks,  and  it  is  strongly  urged  that  the  mechan- 
ical department  officers  give  their  earnest  consideration  to  the 
matter  of  sending  to  these  conventions  their  foremen  who  are 
directlv  interested  in  work  of  the  respective  associations. 
All  four  of  these  associations  are  well  established  organiza- 
tions, and,  as  past  results  have  shown,  contribute  materially 
to  economical  shop  production. 

There  are  three  important  reasons  why  these  men  should 
attend  the  conventions  in  which  they  are  particularly  inter- 
ested. Perhaps  the  most  important  one  is  the  broadening  of 
their  knowledge  by  the  important  ideas  picked  up  in  their 
informal  talks  with  fellow  craftsmen  on  problems  that  the\- 
are  })erhaps  having  difficulty  in  .solving.  The  next  is  the  in- 
format'cn  they  receive  in  listening  to  the  results  of  a  com- 
mittee's work  on  a  certain  subject  and  the  discussion  which 
follows.  Here  is  where  they  can  perform  a  dual  service — 
absorb  all  the  information  they  can  from  fellow  members  and 
give  those  same  memliers  the  benefit  of  their  personal  experi- 
ence. It  is  only  l)y  such  reciprocity  that  the  most  can  l)e 
learned  from  any  subject  discussed. 

The  supply  men's  exhibit  is  also  of  great  importance.  It 
is  well  known  that  most  of  the  economies  effected  in  locomo- 
tive or  shop  oi)eration  are  the  results  of  the  machines  or  de- 
vices sold  or  controlled  by  the  railway  supply  firms.  These 
companies,  specialists  in  their  respective  lines,  spend  large 
sums  of  money   in   studying  and   develoi)ing  their  products 


and  come  to  these  conventions  well  prepared  to  show  the 
railway  men  on  the  firing  line  just  what  their  devices  will  do. 
With  their  apparatus  set  up  in  the  exhibition  hall  they  can 
explain  clearly  the  details  of  the  various  devices,  show  the 
men  what  they  are  expected  to  do,  how  it  is  done  and  how 
they  should  be  maintained  in  order  that  the  best  results  may 
lie  obtained  from  their  use.  It  is  important  that  these  men 
should  know  all  about  these  new  devices.  Take  the  traveling 
engineer,  for  instance;  he  is  called  upon  to  instruct  the  men 
regarding  the  use  of  more  different  devices  and  make  reports 
to  his  superior  officer  regarding  them  than  perhaps  any  other 
man  on  the  railroad.  If  he  is  to  do  this  intelligently  he  must 
see  the  devices  in  the  form  of  models  and  be  thoroughly 
posted  on  their  operation  and  special  features.  It  is  much 
more  satisfactory  both  to  him  and  the  manufacturer  to  have 
these  devices  explained  from  working  models  cut  open  or 
taken  apart  for  the  purpose,  than  from  the  finished  devices 
which  are  perhaps  located  on  some  inaccessible  part  of  the 
locomotive.  The  shop  foremen  can  l>e  shown  how  to  get  the 
most  work  out  of  the  tools  the\-  may  have,  or  they  may  find  a 
new  device  that  will  prove  to  be  of  decided  advantage  in  their 
particular  line.  The  exhibits  are  an  important  part  of  any 
convention,  and  the  supply  men's  associations  aim  to  make 
them  complete  and  educational  in  nature.  Last  year  there 
were  72  exhibitors  at  the  Traveling  Engineers'  convention.  40 
at  the  General  Foremen's  convention  and  M  at  the  Tool 
Foremen's  convention.  This  year  it  is  confidently  expected 
that  there  will  be  an  increase  in  these  numl>ers. 

The  lists  of  subjects  to  be  discussed  at  these  conventions 
have  !)een  pul)lished  in  the  Railway  Mechanical  Engineer  and 
are  again  included  in  this  number;  it  will  be  noticed  that 
they  are  all  of  importance  in  the  fields  of  the  respective  asso- 
ciations. New  problems  are  constantly  arising  in  the  railway 
mechanical  department,  and  these  associations  have  done 
much  to  overcome  them.  The  men  should  l)e  sent  to  the  con- 
ventions to  give  and  receive  all  the  information  possible.  On 
some  roads  it  is  the  practice  for  the  men  attending  to  submit 
written  reports  to  their  superiors  of  the  imjwrtant  things 
learned  from  both  the  discussions  of  the  committee  reports 
in  the  convention  hall  and  from  a  study  of  the  exhibits  shown 
in  connection  with  the  convention.  This  is  a  splendid  plan 
to  follow,  for  it  not  only  firmly  fixes  the  benefits  obtaintxi 
from  the  convention  in  their  own  minds,  but  also  gives  the 
men  at  home  the  i^enefit  of  the  attendants  experience. 


NEW  BOOKS 

SiitionnI  Asfvcial'.on  of  C(>rp<iration  Schools.  Keiiort  of  the  thin!  .iiituial 
c<  iiveiuion.  I!oinid  in  cli.th,  «80  iia;:es,  6  in.  bv  9  in.  Jithlished  by 
the   As.ifciatior,   Irvirg    Placi-   aid    15th    street.    New    Vork. 

This  volume  contains  the  j)a{x?rs,  reports,  bibliographies  and 
discussions  of  the  third  annual  convention,  held  in  Worces- 
ter, Mass.,  June  11,  1915.  A  number  of  charts  are  used  and 
the  subjects  considered  include  public  education,  trade 
ai)prenticeship  schools,  vocational  guidance,  s|>ecial  appren- 
ticeship schools  and  satisfactory  hygiene  and  co-operation. 


Inxrntions  an.i  Patcvts.  \',\  l'hi\:\>  K.  K.lelnian.  I'.oiii-rl  in  cloth,  279 
paj-es  (including  an  aiijiendix »,  .S  in.  by  8  in.  lllnstrated.  Published 
by   D.   Van   Xostrand  t'iimi>any.  25  i'ark  Place.  New  V«»rk.     Price  $1.50. 

This  volume  is  intended  for  all  jjersons  who  are  interested  in 
patents  either  as  inventors,  investigators  or  manufacturers. 
There  seems  to  be  a  general  ignorance  among  such  men  of 
the  points  involved  in  {)atent  procedure  and  the  possibilities 
in  patented  inventions.  The  subject  is  explained  in  this  lx)ok 
in  every-day  terms.  The  matter  is  intended  to  be  suggestive 
and  there  are  no  set  rules  to  Ije  applied  in  everv  case.  The 
liook  is  not  intended  to  be  exhaustive,  as  the  author  con- 
siders the  subject  too  comj^rehensive  to  allow  of  such  treat- 
ment. Tlie  information  given  will  l)e  found  reasonably  com- 
j)lete  and  all  that  is  necessary  in  mo.<t  cases.  The  viewpoint 
is  optimistic  throughout  and  considers  the  interests  of  all 
concerned.  -        ;•. 
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Communications 

OXY-ACETYLENE    CYLINDER    WELD 

Kansas  City,   Mo. 

To  THE  Editor: 

Since  the  publication  of  the  article  on  "A  Record  Cylinder 
Weld"  in  the  Railway  Mechanical  Engineer  for  April,  page 
199,  Mr.  Foster,  master  mechanic  of  the  St.  Louis  &  San 
Francisco  at  Kansas  City,  who  sent  you  the  information, 
has  received  a  number  of  inquiries  as  to  the  methods  fol- 
lowed in  making  this  weld,  the  kind  of  flux  used,  whether 
or  not  the  weld  was  easily  machined  and  numerous  others. 
As  this  cylinder  is  similar  to  three  others  recently  repaired, 
as  the  same  general  method  was  followed,  and  as  the  fin- 
ished jobs  were  excellent,  I  believe  we  can  perhaps  assist 
others  who  are  contemplating  cylinder  welding  by  going  into 
more  detail  on  this  particular  job. 

The  most  essential  part  in  work  of  this  kind  is  to  have 
two  welding  operators  who  have  had  thorough  experience 
on  welding  cast  iron  and  other  metals  by  the  oxy-acetylene 
method  and  who  can  be  relied  upon  to  follow  instructions 
closely  even  to  the  smallest  item,  which  sometimes  may  be 
the  most  important.  For  work  of  this  character  acetylene 
operators,  no  matter  how  proficient  they  may  be,  who  have 
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brought  to  a  red  heat.  They  were  then  welded  along  the 
lines  marked  "X"  in  Fig.  1.  The  welded  segment  was  then 
covered  with  sheet  iron  or  asbestos  with  a  charcoal  filling 
and  allowed  to  cool  slowly.  It  is  very  important  not  to 
allow  cold  blasts  to  blow  on  the  metal  while  it  is  hot.  When 
it  was  cool  it  was  fitted  to  the  cylinder  and  the  cracks  to  be 
welded  were  chipped  out  from  the  inside.  No  chipping  was 
done  on  the  segment  except  at  the  extreme  point  of  the  break, 
which  was  done  to  give  the  operators  a  better  opportunity 
to  make  the  weld  and  to  prevent  the  metal  flowing  off. 
After  clamping  the  segment  in  place  a  temporary  furnace 
was  constructed  by  placing  pieces  of  coarse  netting,  about 
4  ft.  by  5  ft.,  on  top  of  spring  bands  or  blocks  about  7  in. 
from  the  floor.  The  cylinder  was  then  surrounded  by  a 
sheet  iron  or  heavy  tin  shell,  as  shown  in  Fig.  3,  the  different 
pieces  being  wired  together  to  completely  enclose  the  cylinder. 
A  slit  was  cut  in  the  outside  wall  and  bent  out  to  form  a 
hopper  through  which  was  fed  the  charcoal  for  heating  the 
lower  part  of  the  cylinder.  A  coal  oil  torch  was  used  to 
heat  the  heavy  parts  of  the  cylinder  on  the  top  and  side  next 
to  the  frame.  The  cylinder  was  heated  gradually  and  care 
was  taken  not  to  suddenly  heat  one  part  of  the  cylinder  while 
the  rest  was  cold.  When  the  cylinder  was  at  a  red  heat  two 
operators,  one  on  each  end,  started  welding  while  a  laborer 
watched  the  fire  and  also  kept  all  doors  closed  through  which 
there  might  be  a  draft  blowing  on  the  cylinder.  After  the 
welding  had  l)een  completed  on  the  inside  the  ends  or  flanges 
were  welded  from  the  outside  and  the  corners  were  built  up. 
A  p'ece  of  wire  screen  was  then  placed  at  E  in  the  cylinder 
a  little  below  the  center,  on  which  hot  charcoal  was  placed. 
It  was  then  filled  with  more  charcoal  and  both  ends  of  the 
cylinder  were  securely  closed  with  sheet  iron,  the  fire  allowed 
to  burn  out  and  Ihe  cylinder  was  left  to  cool  slowly.  The 
metal  on  this  cylinder  was  1)/^  in.  thick,  while  on  other 
engines  on  which  similar  work  was  done  the  thickness  was 
\y^  in.  and  Jx  in.  In  the  case  of  the  latter,  however,  it  was 
necessary  to  put  a  bushing  in  the  cylinder. 

M.  C.  Whelan, 

Foreiiiuti  Hlacksmith,  St.  Louis  &  San  Francisco. 


Oxy-Acetylene  Cylinder  Weld.  Fig.  1 — Broken  Parts  of  the 
Cylinder  Welded  Before  Placing  on  the  Engine:  Fig.  2 — Manner  of 
Placing  the  Parts  (Fig.  1)  on  the  Forge  Fire;  Fig.  3 — IVIethod  of 
Heating   the    Entire  Cylinder   Preparatory  to   Welding 

not  been  accustomed  to  perform  tasks  when  extreme  heat  is 
encountered  should  not  be  selected  or  failure  will  re.sult. 
With  operators  who  are  accustomed  to  heat,  work  of  this 
kind  is  not  laborious  nor  unpleasant.  While  no  two  jobs  of 
this  kind  arc  exactly  alike,  it  Ijeing  necessary  to  prepare 
i'nd  handle  them  differently  so  as  to  make  it  more  con- 
vinient  for  the  operators  and  to  prevent  checks  in  the  fin- 
ished job.  the  same  rules  will  apply  generally.  The  expan- 
sion and  contraction  of  the  metals,  a  clear  understanding  as 
t(.'  the  sha|)e  of  tiie  article  welded  and  the  proper  part  to 
heat  first  and  last  to  prevent  failure,  should  lie  thoroughly 
fixed  in  the  minds  of  the  operators  before  beginning.  The 
kind  of  flux  used  is  not  of  so  much  importance  as  the  proper 
amount  to  be  u.-^ed  and  the  manner  of  applying  it.  This 
applies  also  to  the  use  of  a  welding  flux  at  the  forge.  In 
either  case  it  requires  some  little  experience.  On  this  weld 
Ferro  flux  was  used  and  the  cylinder  was  bored  with  as 
much  ease  as  any  ordinary  ca.-^t  iron. 

Fig.  1  shows  the  parts  that  were  taken  to  the  smithshop. 
The  surfaces  to  be  welded  were  \"d  out  by  chipping  and  the 
parts  clamped  together  at  the  proper  radius.  They  were  then 
placed  on  blocks  above  a  forge  fire,  as  shown  in  Fig.  2,  and 


GREASE  LUBRICATION  OF  LOCOMOTIVE  DRIVING 

BOXES 

Baltimore,  Md. 

To  THE  Editor: 

I  have  read  with  much  interest  the  article  by  George  J. 
Burns,  on  "Grease  Lubrication  of  Locomotive  Driving 
Boxes,"  in  the  May  number  of  tlie  Railway  Mechanical  En- 
gineer, page  234.  Careful  reading  of  this  will  show  that 
facts  arc  presented,  which,  if  given  a  trial,  will  prove  that 
the  author  has  based  the  statement  on  results  that  have  al- 
ready been  obtained.  The  matter  of  lul)rication  of  driving 
boxes  is  of  vital  importance,  as  the  result  of  many  failures 
can  be  directly  attril)Uted  to  a  lack  of  it  which  often  requires 
the  locomotive  to  be  taken  out  of  service,  new  crown  bearings 
applied,  journals  trued  off  and  .sometimes  new  axles  applied. 
This,  together  with  tiie  drop  pit  work  needed  to  remove  the 
wheels  and  other  work  entailed,  such  as  removing  rods,  etc., 
suggests  how  important  a  factor  in  reducing  the  cost  of  up- 
keep of  a  locomotive  tlie  suggestions  given  by  Mr.  Burns  would 
prove,  if  put  into  practice.  In  too  many  cases  it  has  been 
only  too  well  proved  that  there  is  an  obsession  resulting  from 
a  long  observance  of  usual  practices.  In  railroad  work,  as 
well  as  in  any  other  progressive  work,  tlie  customs  and  prac- 
tices of  yesterday  must  be  laid  aside  for  improved  prac- 
tices of  today  and  tomorrow.  The  narrow  view  that  a 
practice,  having  been  employed  for  20  years,  is  the  best 
practice  simply  because  it  has  served  the  purpose,  does  not 
imply  that  other  ideas  cannot  be  employed,  other  methods 
put  into  effect  and  other  systems  inaugurated  that  will  revolu- 
tionize the  several  old  methods  and  produce  far  better  results. 

John  V.  Le  Compte. 


Baltimore  &  Ohio  Road  Mallets 

New    2-8-8-0    Type    Locomotives    Replace    Simple 
2-10-2  Type  Engines  on  Grades  Over  Two  Per  Cent 


Baltimore  &  Ohio  Mallet  Type  Locomotive 


THE  Baltimore  &  Ohio  has  recently  received  from  the 
Baldwin  Locomotive  Works  15  ^Mallet  articulated  loco- 
motives of  the  2-8-8-0  type.  These  engines  exert  a 
tractive  effort  of  103,000  lb.,  and  are  used  in  road  service 
on  the  Cumberland  division,  replacing  single  expansion  loco- 
motives of  the  2-10-2  type,  which  have  been  transferred  to 
a  section  of  the  road  having  lighter  grades.  The  maximum 
grades  on  the  Cumberland  division ,  are  2.4  per  cent  east 
bound  and  2.28  per  cent  west  bound.  The  traffic  is  very 
heavy,  consisting  chiefly  of  coal,  and  on  few  roads  in  this 
country  are  more  difficult  operating  conditions  to  be  found. 
The  boilers  of  the  new  Mallets  are  of  the  conical  type,  the 


ing  surface  of  263  sq.  ft.  Both  engines  are  equipped  with 
Schmidt  superheaters,  the  Mallets  having  86  sq.  ft.  more  su- 
perheating surface  than  the  others.  The  grates  and  the  ar- 
rangement of  the  cab  fittings  are  practically  alike  in  both 
engines,  and  l)oth  are  fired  l)y  Street  stokers. 

The  combustion  chamber  is  60  in.  long,  and  the  front  end 
of  the  comlju-stion  chamlxr  crown  is  sui)ported  on  three  rows 
of  Baldwin  expansion  stays.  There  is  a  complete  installation 
of  flexible  stays  in  the  water-legs.  The  middle  seam  in  the 
barrel,  and  the  seams  uniting  the  throat  and  outside  firebox 
shell  with  the  fourth  ring  are  triple  riveted.  Some  of  the  com- 
bustion chamber  stays  are  necessarily  tapped  into  the  throat 
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Boiler  for  ti^e  Baltimore  &  Ohio  Mallet  Type 


second  ring  in  the  barrel  l)eing  tapered,  increasing  the  shell 
diameter  from  90  in.  at  the  first  ring  to  100  in.  at  the  throat. 
As  far  as  front  end  diameter,  number  of  tubes  and  principal 
firebox  dimensions  are  concerned,  the  boilers  of  the  Mallets 
are  similar  to  those  of  the  2-10-2  engines  previously  referred 
to.*  The  length  of  the  tubes,  however,  is  24  ft.,  as  compared 
with  23  ft.  in  the  2-10-2  type,  and  the  combustion  chamber 
IS  32  in.  longer.   This  accounts  for  an  increa.se  in  total  heat- 

*For  a  description  of  these  loconiotiv?s  see  the  Rail-vav  . /a,v  Gaccllc,  Me- 
ilianiiai  lulitioii,  for   September.   1914,  page  456. 


and  outside  shell  seams  and  where  this  occurs  the  stays  are 
so  located  as  to  replace  rivets  in  the  center  row.  The  Se- 
curity brick  arch,  in  the  Mallet  type,  is  supported  on  five 
3 -in.  tubes.  These  extend  from  the  bottom  of  the  combus- 
tion chamber  to  the  back  sheet  of  the  firebox.  This  arrange- 
ment of  tubes  improves  the  circulation  in  the  horizontal 
water  space  under  the  combustion  chamber,  and  as  the  arch 
tubes  are  comparatively  long  they  add  considerably  to  the 
firebox  heating  surface. 

The  shell  plates  of  the  boiler  are  heavy,  those  constitut'ng 
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Communications 

OW-ACHTYLFM-     CVl.INDI  l<     NMl.l) 

Kansas  C'lT^ .    M'  . 
To    rHK    I".I»I|i»k  : 

SiiKf  tiio  pul'lii  iiiKiii  (jT  ihc  arlivlc  on  "A  KciDril  (vliiKkT 
\\\l(i'"  in  the  /\<iil-u.iiy  Mcchnn'ual  Efij^invtr  for  April,  paiic 
19<),  Mr.  K<i>tcr,  niasttT  im'«lianit  of  the  St.  Loui.-«  &:  San 
I'rant  i.-n)  at  Kan>a~  City,  who  .-int  y«)U  the  information. 
ha>  rtri-ivcd  a  niuiil>ir  of  in<|uiries  as  to  tlu-  nHtho<l>  fol- 
lowitl  in  making  thi>  weld,  the  kind  of  llux  u^ed.  whether 
or.  iiof-tlif  wtld  was  easily  niarhined  ami  numerous  others. 
A<  thi>-  txlinder  is  similar  to  three  others  nteiulx  repaired. 
a>  llu-  >ame  ireneral  method  wa>  foUowi'd,  .md  .i-  the  fin- 
ished joliv  were  excellent.  I  l>elieve  we  tan  perhap>  a«->ist 
other.-  will  I  an-  i  oiiiem|)latinu  (\linder  weldini:  l>y  miinu  into 
more  detail  4)n  this  partiiuiar  j^ih. 

The  most  e->ential  p;irt  in  W(»rk  ai  thi>  kind  i-  to  have 
two  wtldimx  <ipiTator>  who  have  had  thomuiiii  experience 
on  weldini;  cast  iron  and  other  metals  l.\  the  oxy-a(  etylene 
meth<«l  and  who  »an  l>e  relied  uptin  to  follow  instru(tion- 
t  lo-elv  even  to  the  -maHest  item,  whiih  -ometime-  ma\  Ik- 
the  mo>t  im|i<)rlanl.  lor  work  of  thi>  cliaraitcr  at  etylene 
of>erator-.  no  matier  how   iirofu  ient  the\    ?nay  1)0.  who  have 


Sht  c^-'  ■■•  'j.-t-r 


Oxy- Acetylene  Cylinder  Weld.  Fig.  1  —  Broken  P.irts  of  the 
Cylinder  Welded  Before  Placing  on  the  Engine:  Fig.  2 — M.inner  of 
Pl.TcIng  the  Pnrts  (Fig.  1i  on  the  Forge  Fire;  Fig.  3 — Method  of 
Henting    the    Entire   Cylinder    Prep.irntory    to    Welding 

Hot  lkH'.n  ;i,e«.u*toHieil  to  perftirm  ta-k-  wlun  extreme  lual  i- 
•  imHintered  -houhl  n<it  he  .-t  U't  ttd  or  failure  will  re-ult. 
With  operator-  who  are  ac».  u>ttimid  to  he.it.  work  of  tlii- 
kind  i-  not  lalxirious  nor  unplea-aiit.  While  no  two  jol.-  of 
this  kind  are  cxat  tly.  alike,  it  \>v\\vi  iu«e.->ar\  to  |irep:ire 
;nd  handle  them  diflerenily  -o  a-  to  make  it  more  »on- 
vcirent  f<ir  the  operator-  and  to  prevent  i  hei  k-  in  the  I'ln- 
i^hed  fol..  the  same  rule-  will  apply  lieiurallv .  I  he  <'xpan- 
sicHi.uml  contraction  of  the  metals,  a  tliar  under-tandini:  a- 
ti  tlu-  -hape  of  the  article  welde<l  and  the  proper  part  to 
licaJ  lir-t  an<l  la-t  to  privent  failure,  -liould  In'  thorotiv'hlv 
i'lxed  in  the  miml-  of  the, operator-  l.efore  Ke'4iiininu'.  The 
kind  of  l1u-V  u-cd  i-  rifjt  itf  so  iiui<  h  importance-  a-  the  proper 
amount  to  he  u-ed  and  the  maiiiur  of  ai)|)lyiim  it.  1  hi- 
atipl'e-  ul-o  to  the  use  of  a  wihlimr  lliix  at  the  for-jt .  In 
cither  ta-e  it  re<|U  ire-  some  little  experiem  e.  On  thi>  wild 
liTiit  llu\  was  u-ed  and  the  »\linder  wa-  holed  with  as 
mut  h  case  us  any  ordinary  .  a-i  iron. 

FiiT.  1  shows  the  part-  that  wire  takin  to  the  -mith-hoj). 
The  -urface-  to  l-e  welded  wi-n-  \  "d  out  by  ihippini;  and  tiie 
part-  (lamped  toi:et!u-r  at  the  proper  radiu-.  I  hey  were  then 
iil.iied  on  l>lo«ks  .diove  a  fori:<'  tire,  a-  -liown  in   V'\\i.  2.  and 


I'louuht   to  a   red   heat.       I  hey    were   then   weldetl   alon.u  th- 
lines  marked  "X"  in  Ki.i,'.  1.      The  welded  >«e«,'ment  was  thei 
covered  with   sheet  iron  or  asheslos   with   a  charcoal   tillinu 
and    allowed   to  c<h)1   slowly.      It   is   very    important   not   t< 
dlow  lold  Masts  to  Mow  on  the  metal  while  it  i-  hot.     W'hei 
it  wa-  tool   it  wa-  litted  to  the  lylinder  and  the  cracks  to  ht 
weldi'd  Wire  chipped  out  from  the  inside.     No  chipping  was 
done  on  the  -eynient  exie|)t  at  the  extreme  point  of  the  break 
which    wa-   done   to  irive   the   o|)erator-   a    better   opjiortunitv 
to   make   the    weld    and    to   |»revent    the   metal    ilowin.!.;   (jft 
After  clampinj:  the  seiiment    in   place  a   temporary   furnaci 
was  con-tructetl   by   placini;  pieces  of  coar>e   netting,   abou" 
4   ft.  by  .^    ft.,  on  top  of  sprini:  bands  or  blocks  about  7   in 
from    the    tloor.       Ihe   cylinder   was   then    surrounded   by   ; 
-heet  iron  or  heavy  tin  .-hell,  as  -hown  in  Fiir.  .■^.  the  differeir 
pieco  beini,'  wired  together  to  lompletely  enclose  the  cylinder 
.\  *lit   wa-  I  ut   in  the  out.-ide  wall  and  bent  out  to  form  a 
hopper  thrnunh  whiih  wa-  ted   the  chanoal   for  heatinii  the 
lower  part  of  the  tvlinder.      .\  coal  oil  torch    was  used  to 
licat  the  heavy  parts  of  the  cylinder  on  the  top  uiui  side  next 
til  the  frame.      The  cylinder  wa-  heated  gradually  and  tare 
wa-  taken  not  to  -uddciilx   luat  one  part  of  the  c\  linder  while 
the  re-t  wa-  lold.     When  the  lylinder  was  at  a  red  heat  two 
iiper.itor-.  one  on  each  end.  -tarted   weldintj  while  a  laborer 
wat(  hill  the  lire  and  al-()  kept  all  doors  closed  through  which 
there  miulit   be  a  draft   blowing  on  the  cylinder,      .\fter  the 
welilinu  had  been  Mim|)leted  on  the  in-ide  the  end-  or  tlanues 
Were  welded  from  the  oiUside  and  the  lorner-  were  built  U[> 
.•\  p'lic  of  wire  -( neii  ua-  then  |ilace(l  at  I.   in  the  cylinder 
.1   little  below   the  center,  on  which  hot  chanoal   was  [daied 
It   wa-  then   tilled  with  more  charcoal  and  both  ends  of  the 
t\  linder  were  securely  clo.-ed  with  sluvt  iron,  the  lire  allowed 
to  burn  out  and  the  cylinder  wa-  left   to  tool   slowiv.      Ihe 
metal   on   this   cylinder   was    J's    in.    thick,    while-   on    other 
enijines  on  which  -imilar  work   wa-  done  the  thickness  was 
1  \v  in.  and     s  in.     in  the  ea-c-  of  the  latter,  however,  it  was 
lie(e--,ir\    lo  put   a    ipii-hiiii,'   in  the  ixlindcr.         ,.'    .,',"■'■■  •■.  •. 

- :     .  .  M.  ('.  wiir^i.Ax.  ' '. .;; 

.'  '    ••.•.'•       .  ■■' .  I'l.ir-iii.in   liliuioiiiiih,  St.   I  •■n-  \  Sail   I'rancrsctJ,    ■'■■• 
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1    lia\f   read    with    nuK  li    intcre-t    the   .irtii  le   Ia    (leorire    f. 
liurii-.     on     "(irea-i-     I.ubrit  .ition     of     l.dcomntiw     Driving 
iioxe.-."  in  the  Ma\   tuimbt-r  of  the  Kuilw'iy  M ciihniiiiil  En- 
■^iiictr,    \Kns.v   2.14.     Careful    nadiim   of   thi-    will    show    tliat 
fact-  art    |prt-inted.   which,   if  <j.\\\u  a   trial,   will   |)rovc  that': 
the  author  ha-  ba-ed   the  -tattiiimi   mi    re-ult-   that   have  al- 
ready  been   obtained.      The   matter  of   lultritalion   of  driving 
boxf-   i-  of  \ital   im|Mirt.ini  f.  a-  the  n-ult   of  main    failures 
•  an  be  dirt  1  tly  attributed  to  a  lack  of  it  which  often  re<|uires 
the  1(11  niniif  !Vc  to  be  t.ikiii  mil  (if  -ir\  i»  e,  luw  t  row  n  bearings 
appliti!.  jmirnal-  trued  ofl  .md  -mntlime-  new  axles  ap|ilied. 
I  hi-,  tou'ttlur  with  the  chop  [.it   work   needed  to  remove  the 
wheel-  ;iii|  other  work  entailed,  -in  h  a-  reinoviim  rods,  etc.,; 
-ti'-iue-i-  liow    important  a   failor  in   redui  iiiu'  the  cost  of  uj)- . 
keep  ot  A  lot  omotive- the -ui,'i,'e-iion>  u'i veil  b\  .Mr.  Hums  would 
prove,   if  put    into  practite.     In   too  main    ( .i-e-   it   has   beeH: 
(Illy  too  well  pn»\ed  that  there  i-  an  ob-e— ion  resulting'  from 
a   loni:  ob-ervaiKc  of  u-uul   prattite-.     In   railroad  work,  as 
Well  a-  in  any  other  proi:re--,'ve  U((rk.  the  i  u.-tdin-  and  jtrac- 
liti-   of   yt-terda\    niii-t    be    laid    aside    for    improved    prac- 
tice-   of    toda\     .iikI    tomorrow.      The    narrow    view    that    a 
[irattice.    having    bteii    employed    for    2fi    \ear.-.    is    the-    best 
practice  simply  becau.-e  it   ha-  served   the  [)urpose,  doe-  not, 
imply   that   other   idc-a-   tannot    be  enifiloyed.   other   methods 
put  into  effect  and  otluT  -y-tem-  inaugurated  that  will  re\olu-  ' 
tioni/e:  the  several  old  nic-thod-  and  produce  far  better  results.- 

folIV    \'     1,1-     CoMl'll 
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'x\^  '0,1uo  flatlet  '^Tyfic  Locemotive    \     . 

Til!"    llaltiiiKtrf  i<   Oliio   h;is   rcicntly   n-nivtd    I'nun   ihc 
li.ilduin  L»H( (motive  \\«irk>  15  Malk-t  arlirulak'd  Uko- 
inniivis  of  tin-   2-iS-iS-O  t\|H\       J'lusc  I'liL'iiK^   cxcft   a 
'tnii-tivr  tlYorl  <tf   10.>,(MH»  Ih..  an<l   are  u-ed   in   road   st-rviri' 
n  tlie  (  uuiltoriand  «livision.  npla*  itii:  >ini:le  e\]>aii-inii  Inin- 
lutivt's  of  the  2-10-2  type,  wliiili  have  lieon  trun?ferre<i  to 
-in  tiun  of  tlie  mad   liaviii!::  lii:lit<  r  i^rades.    The  inaxirmnn 
^'r;idi~  on    the   Cumlifrhtnd   divi.>ion   are    2.4    j»er   leni   ea>i 
'••oiuid   and   2.28  per  <-ent  west  hound.    The  traft'rc  i>  very 
'•ayvv  con>i>tin'.i  ( hietly  of  eoal.  nnd  on   few  road-   in   ilii^ 
"untrv    are  more  <lifniull  o|Kratinn  eonditions  to  i>e   found. 
I  he  l)oiler>  <if  the  new  Mallels  are  of  the  eonicul  type.,  the 


imr  surface  of  2<».>  »\.  ft.  liotlj  enuincs  are. t-jjujpjH^  with 
Sehmidt  .-uperlu":iterj-.  thi-  MalKt"^  ha\inij  So  mj.  ft.  in(»n-  >u- 
perheatinir  "-urface  than  the  others.  Tlie  !:rute<-  ami  the  ar- 
ranL^em*  ni  <»f  die  (.all  hllintr-  arc  pra«tieall\  alike  in  |.(»tli 
engines,  awl  h<>tli  are  hri'd  hy  Strt.vt  .'ittiker-. 

lUr  tonthii.'-tion  ( hamlter  i.-  «tO:ih.  lonii..  nnd  tlu-  front  end 
of  the  eom1»u-tion  thajiiJu-r  cn'mn  is  supp<irti«l  on  thre»-  nm.» 
(>l  |{aldwin,e.\4)an>-ion  itays.  Jherc  i.s;  a  eomf)iete  insiaMati(»n 
of  t1('\n>le  sitax'S  lit  thi'  water-Kirii,  TIk'  middle  seam  in  thc 
Iiarn-1.  and  the  >eam>  uniiini;  tlu.-  throat  aiid  »iUl<i<lf'tircl>ox 
-lull  with  the  fourth  rini:  are  Iriph-  riveti-d.  Some  vjf  the  <om- 
iiy>tioii  d.aniher  >ta\ .»  are  lu^  e»arily .  ta^.ijKd  into  xhv  throat. 
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■t<in(l  rini:  in  tlu    harnl  l.tini:  tapered,  im  rea-in-j  the  -hell  and  out-iile  -hell  seam-  an<l  wlu-re  thi>  «H-eur-  ihi-  stuVs*  ati.' 

liameter  from  <Mi  in.  at  ilu-  nr-t  rinu  to  l"(l  in.  at  the  throat.  -o   l<Matiil    .1-   to   repla<  e   riv«i-    in   ilie  e«nter  row.      TIk*  S<- 

As  far  a-  front  end  iliannter.  mimlxr  of  tul>e-  ami  |irinei|ial  eurily   hriik   ar«h.   in   tin-   NhdUt   type.   i>   >upport«.'d   on   nv. 

tirel»o\  dimen-ioii-  an    ((HKenied.  the  lioilers  oi"  the  Mallets  .>-in.  tul»(-.     I'Ihm-  extend   from  the  Uittom  of  the  ^•^»ml>lJ^- 

iiye  similar  to  ilio-(   of  the  2  l<t  _'  tiitjiiH.,.  |»ri'viou-h    rrfi  rred  lion  diamlKT  to  du    l.aik  -liert  of  the  t"irel>o\.     This  arranue- 

t.O.'''  '  1  hi'  leiiu'di  of  die  lull-,  however,  i-  24  ft.,  a-  1  oinpared  meiit    of    tui>e-    improvr-    the    .  ireulation    in    tlR-    horizontal 

■^ith  2.^  ft.  in  till    2  l'i-2  t\pe,  and  the  « r»nil>ii-ti<tn  1  hamher  water  -jiaei-  under  tlu-  eoml»u-tion  diamher.  and  a.-  thv  anh 

V.'  ill.  lonuer.     I  hi-  aiitiunt-  for  an  iii<  rea-e  in  total  heat-  tuhes   are  « omparatively    loni:   tht-y   add   *  on>ideralil\    to  the 

''"^■'"•/.  '    "'^'•!*- r  *    '    -^i  •"  -   '  llrelxiN  heatiiii:  -urfave.  ..-■ 

;r  Ut'M-i;ii>tioiv  oi  llu->iv.,'lt>crtiii>>tiv,'rs  T<et' ll)«-   h'.ii  :.  .  ■■■i  i      n       i    .  .-     i        i      -i  '         i  i  ... 

J    /.Jj:/i>i»/.:  f..r  S«j.tvi))tM-r.' IV'I-I.  i..-*«i'^5«'-  '  ''''  "I'*"    I'l't*-  ol    tfit-  ImviKt  are  iieaw  .  tiio-c'  eonstltut  T.u: 
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ij  c  third  and  fourth  rings  being  1  1/16  in.  thick.  The  high- 
I.  issure  c}'linder  saddle  and  the  two  waist-bearers  over  the 
fiont  frames  are  bolted  to  the  boiler  barrel,  an  inside  liner 
i„  ing  riveted  to  the  shell  in  each  case.  Bolts,  rivets  and  liners 
a  I,-  electrically  welded  to  insure  tight  joints. 

Ihe  high-i)ressure  steam  distriliution  is  controlled  by 
14-in.  piston  valves.  These  have  cast  iron  bodies  and  mai- 
lable iron  heads,  while  the  bull-rings  and  packing  rings 
ar\-  of  Hunt-Spiller  metal.  The  cylinders  and  steam  chests 
arc  fitted  with  bushings  of  the  same  material.  The  high- 
pressure  cylinder  saddle  consists  of  two  steel  castings, 
placed  one  above  the  other.  The  bottom  casting  is  provided, 
oil  its  top  face,  with  lugs  at  the  front  and  back  and  keys  are 
driven  in  against  the  front  lugs,  thus  making  an  exceedingly 
-roure  joint  between  the  two  sections  of  the  saddle.  The  bot- 
tom section  is  cored  out  to  receive  the  ball  joint  at  the  back 
<;  nd  of  the  receiver  pipe. 

The  low  pressure  cylinder  castings  are  bolted  together  on 
the  center  line  of  the  locomotive  and  the  axes  of  these  cylin- 
ders are  set  on  an  inclination  of  1  in  .S9.  The  low  pressure 
ili.->tribution    is   controlled   by    Allen   ported    balanced    slide 


Forward  Waist  Bearer 

^  alves.  The  valve  gears  are  of  the  Walschaert  type,  and  are 
'  ontroUed  by  the  Ragonnet  power  reverse  mechanism.  In 
accordance  with  the  usual  practice  of  the  builders,  the  front 
ind  back  reverse  shafts  are  connected  by  a  centrally  located 
reach  rod.  This  rod  has  a  flexible  joint  which  is  guided 
between  the  inner  walls  of  the  high  pressure  cylinder  saddle. 
Ihe  starting  valve  is  of  Baldwin  design  and  is  placed  in  a 
pipe  connection  leading  from  one  of  the  high  pressure  steam 
pipes  to  the  back  end  of  the  receiver  pipe. 

The  high  pressure  pistons  are  of  box  form,  each  cast  in 
one  ])iece,  Hunt-Spiller  metal  being  used;  the  low  pressure 
pistons  have  cast  steel  bodies  of  dished  section  on  which  iron 
l>earing  faces  are  cast.  In  neither  case  are  extension  rods 
used.  Vhc  piston  rods,  main  crank  pins  and  main  axles  are 
of  Nikrome  steel. 

1  lie  articulated  connection  between  the  front  and  rear 
frames  is  designed  to  provide  ample  flexibility.  The  radius 
rod  is  pinned  to  the  front  frames,  and  has  a  ball-jointed  con- 
nection with  the  hinge-pin.      The  front  and  rear  frames  are 


neither  interlocked  nor  connected  by  hanger  bolts.  For  the 
rear  group  of  wheels  there  is  a  continuous  equalization  sys- 
tem on  each  side  of  the  locomotive,  while  in  the  case  of  the 
front  group  the  equalization  divides  Ix'twt^n  the  second  and 
third  pairs  of  drivers.  The  Cole  design  of  long  driving  l>ox 
is  used  on  the  main  wheels.  The  front  truck  is  ntied  with 
three-point  suspension  links. 

The  boiler  is  supported  on  the  front  frames  by  two  waist 
bearers  both  under  load.  The  wear  is  taken  in  each  case  by 
a  brass  shoe  hg  in.  thick  which  is  bolted  to  the  upper  section 
of  the  waist  bearer.  This  shoe  slides  on  a  steel  plate,  finished 
transversely  to  a  long  radius  on  its  under  side,  which  is  held 
in  position  by  dowels  entering  the  lower  section  of  the  waist 
bearer.  The  latter  constitutes  a  most  effective  transverse 
brace,  as  it  is  bolted  to  both  the  upper  and  lower  frame  rails. 
The  rear  bearer  supports  the  brake  cylinders  for  the  forward 
group  ot  wheels,  while  the  front  bearer  is  fitted  with  the  cen- 
tering springs  and  suspension  clamps. 

These  locomotives  are  designed  to  traverse  cur\'es  as 
sharp  as  22  deg.  The  play  between  rails  and  flanges  is  1  in. 
on  the  front  and  rear  wheels  of  each  group  of  drivers,  and 
^  in.  on  the  intermediate  wheels.  The  weight  distribution 
is  very  satisfactory,  as  there  is  a  difference  of  only  1,100  lb. 
between  the  total  amounts  carried  by  the  front  and  rear  groups 
of  drivers. 

The  Vanderbilt  tender  has  been  used  on  all  the  freight 
locomotives  recently  built  for  the  Baltimore  &  Ohio.  In  the 
present  case,  the  tank  is  of  unusual  capacity,  as  it  carries 
12,000  gal.  of  water  and  20  tons  of  fuel.  The  wheels  are  of 
solid  forged  and  rolled  steel. 

The  principal  dimensions  and  ratios  are  as  follows: 


General  Data 


Clagp    . 

Service 

Fuel   .  . 

Tr.activ 

Weight 

Weight 

Weight 

Weight 

Wheel 

Wheel 

Wheel 


.4  ft.  S'A  in. 
.  Freight 


Bit.  coal 

e    efToit    ..».....-, 103.000  lb. 

in  working  order  ;........ 485.600  lb. 

on    driver? 462.500  lb. 

on  leading  truck 23.100  lb. 

of  engine  and  tender  in  working  order 69J.000  lb. 

base,  driving 41    ft.   2  in. 

basfi,   total    , 50  ft.  4  in. 

base,  engine  and  tender 87   ft.   5  '4   in. 


Ratios 

Weight  on  drivers  —  tractive  effort 4.5 

Total  weight  -4-  tractive  effort   4.7 

Tractive  effort   X   diani.  drivers  -4-  equivalent  heating  surface* 751.0 

Equivalent  heating  surf.'ce*   —   prate  area 90.4 

Firebox  heating  surface    -^   equivalent  heating  surface,*  per  cent 4.9 

Weight  on  drivers  -^  eqr.ivalont  heating  surface* 58.0 

Total  weight  -7-  equivalent  heating  surface* 61.1 

Volume    both    cylinders 30.4  cu.  ft. 

Equivalent  heating  surface*   -r-   vol.  cylinders 26.2 

Grate  area  —■  vol.  cylinders 28.9 

Cylinders 

•  •  •  ^vi  •.* • Coni'M'M*  d 

■..■.■,.' 26  in.  and  41   in.  by  .'2  in. 

Valves 
H.  P..   14  in.  piston;  L.  P..  balanced  slide 


Kind    

Diameter  and  stroke .  .  , 


Kind 


Wheels 


Driving,   diameter   over   ttres 58  in. 

Driving,  thickne-s  of  tires 4  in. 

Driving  journals,  main,  diameter  and  length lOJ-i   in.   by    16  in. 

Driving  journals,  others,  diameter  and  length 10  ill.  by   13  in. 

Engine  truck  wheels,  diameter 33  in. 

Engine  truck,  journals 6  in.  by   10  in. 

Boiler 

Style    Conical 

Working  pressure    210   lb.   jjcr  sq.  in. 

Outside  diameter  of  first  rirg 90  tn. 

I'irehox,  length  and  width 132  '4   in.  by  96  in. 

Firebo.x  plates,  thickness sides,  back  and  crown,  ^  in.;  tube.   I/2  in. 

Firebox,  water  space front,  6  in.;  back,  4  in.;  sides,  6  in.  to  4   in. 

Tubes,  number  and  outside  diameter 269 — 2 '4    in. 

Flues,  number  and  r:utside  diameter 48 — 5!-'i   in. 

Tubes  and  flues,  length 24  ft. 

Heating  surface,  tubes  and  fines 5,443  sq.   ft. 

Heating    surface,    fireboxt 3')3    sq.   ft 

Heating  surface,  total 5.836  s«i.  ft. 

Superheater  heating  surface  ..,,...... 1.415  sq.   ft. 

Equivalent    heating   surface*....... 7,958.5  sq.   ft. 

f irate  area   88.2  sq.   ff . 


■Tender. \ 


Weight ;;....:.... 206.400  ib. 

•Equivalent  heating  surface  '=■  total  evaporative  heating  surface  +  1.5 
times  the  superheating  surface. 

tincludes  113  sq.  ft.  combustion  chamber  heating  surface  and  52  sq.  ft. 
arch   tube  heating  -iurface.  .  = '. 
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Wheels,  diameter 35  in. 

Journals,  diameter  ar.d  length 6  in.  by  11   in. 

Water  cajiacity    1 2,000  gal. 

Coal  capacity   .?0  tons 


LOCOMOTIVE      FIREBOX     PROPORTIONS 

BY  1..AWFORD  H.  FRY 

In  discu.>^.<ing  the  report  of  the  Committee  on  Fuel  Economy 
at  the  Master  Mechanics'  Association  convention  in  1915, 
the  writer  called  attention  to  tlie  necessity  for  sufficient  fire- 
box volume,  and  pointed  out  that  the  volume  provided  could 
be  conveniently  measured  by  the  ratio  of  firebox  heating 
surface  to  grate  area.  The  present  article  is  intended  to  dis- 
cuss further  the  (juestion  of  firebox  volume  and  this  prop(»se(l 
method  of  measurini^  it,  and  at  the  same  time  to  deal  with  an 
objection  which  lias  lu'en  made. 

Let  us  take  first  the  question  of  firebox  volume,  and  con- 
sider what  happens  during  combustion,  not  so  much  the 
chemical  but  the  mechanical  action  taking  {)lace.  Air  and 
coal  are  brought  together  for  coml>ustion.  The  air,  by  rea- 
son of  the  draft  created  by  the  l)la.st  pipe,  is  sucked  in  tlirough 
the  grate  openings  and  firedoor,  and  swept  through  the 
firebox  into  the  tui)es  and  out  through  tlie  smokel)o\.  The 
coal,  on  l)eing  thrown  into  the  firebox,  is  rapidlx'  split  u[)  by 
the  heat  into  fixed  carbon  and  volatile  matter.  The  fixed  car- 
bon lies  on  the  grate  and  burns  there  with  part  of  the  air 
entering  through  the  grate,  while  the  volatile  matter,  which 
carries  a  very  con>ideral)le  proportion  of  tlie  heating  value 
of  .soft  coal,  is  swept  through  the  firebox  with  the  remainder 
of  the  air  and  the  smaller  particles  of  coal  carried  off  the 
grate  by  the  draft.  The  vcjlatile  matter  and  the  small  j)ar- 
tides  of  coal  will  be  burned  if  they  have  an  oj)|)()rtunity  of 
coming  into  contact  with  the  o.xygen  of  the  air  while  at  the 
high  temperature  of  the  firebox.  When  the  ga.ses  enter  the 
tul)es  the  temperature  falls  too  low  for  combustion  to  con- 
tinue. Conse(|uently  the  comj)leteness  with  which  soft  coal  is 
Ijurned  will  largely  depend  on  the  time  and  opportunit\  af- 
forded to  the  gases  for  mixing  in  the  firebox.  A  brick  arch 
will  greatly  assist  the  mixing  of  the  ga.ses  at  high  tempera- 
ture, but  firebox  volume  is  of  high  importance.  In  practically 
any  locomotive  boiler  an  increase  in  firebox  volume  would 
mean  an  increase  in  opportunity  for  more  complete  combus- 
tion and  conse(|uently  an  increase  in  efficiency. 

Now.  in  a  hxomotive  firebox  of  a  given  grate  area,  an  in- 
crease in  firebox  heating  surface  means  an  increase  in  fire- 
lx)x  volume,  and  we  may  therefore  say  with  (juite  sufficient 
accuracy  that  an  increase  in  the  ratio  of  firebox  heating  sur- 
face to  grate  area  means  an  increa.^^e  in  the  ratio  of  firelK)x 
volume  to  grate  area;  or  going  back  to  the  previous  |)ropo- 
sition,  we  can  say  that  an  increase  in  the  ratio  of  firebox 
heating  surface  to  grate  area  means  an  increase  in  the  effi- 
ciency of  combustion. 

This  is  undoubtedly  true,  but  the  superintendent  of  mo- 
tive power  of  a  large  western  road  has  pointed  out  to  the 
writer  that  a  high  ratio  of  firebox  heating  surface  to  grate 
area  d(x?s  not  necessarily  indicate  a  desirable  locomotive,  and 
that  it  may,  in  fact,  be  accompanied  by  conditions  which  give 
undue  difficulty  in  firebox  maintenance.  The  point  is  illus- 
trated by  the  four  locomotives,  the  dimensions  of  which  are 
given  in  Tables  I  and  II.  The  locomotives  of  the  three 
classes  .1,  C  and  />,  with  respectively  4.45,  ,>.40  and  3>J9 
sq.  ft.  of  firebox  heating  surface  |)er  .square  foot  of  grate 
area,  are  very  satisfactor\-  wliile  the  class  B  locomotives, 
with  5.28  s(j.  ft.  of  firebox  surface  jjer  .scjuare  foot  of  grate, 
give  an  undue  amount  of  operating  trouble  from  leakv  stay- 
bolts. 

An  in.>^tructive  lesson  in  locomotive  j)roportions  and  in  the 
use  of  ratios  for  comparing  locomotives  can  be  drawn  from 
a  consideration  of  this  statement.  In  the  first  place  we  have 
our  attention  called  to  the  fact  that  a  single  ratio  is  never 


sufficient  for  a  criticism  of  a  locomotive,  the  reason  for  this 
being  that  the  value  of  the  ratio  may  be  increased  by  n- 
creasing  one  of  the  quantities  comj>ared  or  by  reducing  ihe 
other.  For  example,  in  a  given  design  we  can  increase  ihe 
figure  for  the  firebox  heating  surface  per  square  foot  of  gntc 
.irea.  either  by  increasing  the  firelxix  surface  or  by  reduc- 
ing the  grate  area.  Therefore  a  high  ratio  may  mean  eitl  er 
ample  firebox  surface  (which  would  give  ample  firebox 
volume),  or  it  may  mean  a  restricted  grate  area.  Our  con- 
clusion that  an  increase  in  the  ratio  of  firebox  surface  to 
grate  area  gives  an  increase  in  efficiency  is  l>ased  on  a  com- 
parison in  wiiich  the  rate  of  combustion  per  square  foot  of 
grate  area  is  the  same.  If  the  boiler  with  the  larger  volume 
ratio  has  to  l>e  forced  to  a  higher  rate  of  coml)ustion  per 
s(|uare  fcxit  of  grate,  all  the  efficiency  gained  by  the  greater 
volume  may  be  lo.st,  and  further  drawbacks  may  be  intro- 
duced. As  we  shall  see,  this  happens  in  the  case  of  the  cla>s 
B  hxomotives.  To  study  this  side  of  the  question  we  neid 
seme  measure  for  the  relation  between  the  size  of  the  grate 
and  the  .service  for  which  the  locomotive  is  intended,  and  for 
this  purpose  tiie  rated  tractive  effort  per  s(iuare  foot  of  grate 
area  is  suggested.  The  values  of  this  for  the  four  hxomo- 
tives referred  to  above  are  shown  in  Ta])le  II.  The  rated  trac- 
tive effort  is  calculated  by  the  usual  formula  from  the  cylin- 
der and  driving  wheel  dimensions,  using  85  per  cent  of  the 
boiler  pressure  as  mean  effective,  and  the  table  shows  in  col- 
umn 7  the  rated  tractive  effort  j)er  square  foot  of  total  heat- 
ing surface  and  in  column  8  the  rated  tractive  effort  per 
scjuare  f(K)t  of  grate  area.  It  will  be  .^^een  that  while  classes 
A,  C  and  J)  have  from  808  to  860  lb.  of  tractive  effort  per 
scjuare  foot  of  grate,  class  B  re(|uires  each  square  foot  of  grate 
to  furnish  no  less  than  1,005  lb.  of  tractive  effort.  This 
means  that  to  develop  the  same  proportion  of  total  power 
the  class  B  locomotives  mui^t  have  the  combustion  per  square 
foot  of  grate  forced  from  20  to  25  per  cent  harder  than  the 
other  classes.  Herein  lies  the  cau.^e  of  the  firelx)x  and  stay- 
bolt  trouble  with  this  cla.^is.  The  forcing  of  the  fire  means 
an  excessively  high  firebox  temj)erature  which  is  detrimental 
to  the  life  of  the  box,  both  by  its  direct  action  and  by  rea- 
.son  of  the  great  droj)  in  temperature  pnxluced  when  the  en- 
gine is  shut  off. 

It  is  interesting  to  compare  also  the  figures  for  tractive 
effort  per  square  foot  of  total  heating  surface.  On  this  ba- 
sis of  comparison  the  cla.ss  B  engine  makes  the  best  show- 
ing, having  only  11.2  lb.  per  s(iuare  f(X)t,  while  da.^^s  D  has 
11.8,  class  C,  14.8  and  class  A,  17.0  lb.  of  tractive  effort 
per  s(juare  foot  of  grate.  These  figures  show  that  if  the  four 
lfx:omotives  are  loaded  in  proportion  to  the  cylinder  dimen- 
sions, class  B  will  of  all  four  engines  make  the  greatest  de- 
mand on  the  grate  and  the  least  on  the  evaporative  power  of 
the  heating  surface.  And  if  the  matter  be  jiut  the  other  way 
about  and  the  loads  of  the  four  engines  be  proportioned  to 
the  dimensions  of  the  grates,  cla.ss  B  will  make  a  very  fa- 
vorable showing  so  far  as  efficiency  of  steam  production  is 
concerned,  as  both  the  large  j>roportion  of  firebox  surface 
per  square  foot  of  grate  and  the  large  pro|)ortion  of  total 
heating  surface  |)er  s(|uare  foot  of  grate  make  for  boiler  effi 
ciency.  As  a  whole,  however,  our  c(»nclusion  will  be  that  the 
class  B  engine  could  be  imj)rove(l  by  an  increase  in  thi 
area  of  the  grate,  the  other  dimensions  remaining  as  the} 
now  are. 

Returning  now  to  general  princijiles  we  can  .say  that  r 
high  ratio  of  firebox  heating  surface  to  grate  area  is  de- 
sirable when  it  is  obtained  by  giving  ample  firebox  surface 
and  undesirable  when  obtained  by  a  restricted  grate  area.  A 
usual  figure  in  large  modern  locomotives  is  .S.5  s(j.  ft.  of  fire- 
Ijox  to  each  sfjuare  foot  of  grate  area.  It  would  be  better  to 
have  4.0  stj.  ft.,  and  4.5  sq.  ft.  can  be  obtained  in  some  ca.ses 
and  should  be  aimed  at  where  practical.  It  will  usuallv  be 
found  impossible  to  do  better  than  this  if  the  grate  area  is 
full  size.    As  a  general  indication  of  modern  i)r;utice  in  the 
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proportions  of  grate  area  to  tractive  effort  the  following  fig- 
ur«s  are  given: 


4.4  -?  i  Saturateti    . . 
'"  I  Superheated 


Type  of  Rated  tractive  effort  in  lb. 

locomotive  per  sq.  ft.  of  grate  area 

SOO 

600 

-  r  9  J  Saturated    550 

^■"-  (  Superheated   650 

,>,«  J  Saturated    825 

■■'°^  I  Superheated    925 

9  (,  o  j  -Saturated    775 

-"'*''  (  Superheated    875 

These  figures  are  for  soft  coal  burning  locomotives,  and 
the  aim  shcjuld  he  not  to  exceed  them,  or,  in  other  words,  to 
provide  as  much  grate  area  as  is  practicable. 

Table  I — Proportions  of  Heating  Si'rfaces  and  Grate  Area 


1 

2 

3 

4 

5 
.Sq.  ft.  of 

6 
Sq.  ft.  of 

Firebox 

Total 

total  heat- 

firebox heat- 

heating 

heating 

ing  surface 

ing  surface 

•surface. 

surface. 

Orate  area. 

per  sq.  ft.  of 

per  sq.  ft.  of 

(Lass 

sq.  ft. 

M|.  ft. 

sq.  ft. 

grate  area 

grate  area 

\    .. 

.... 

140 

1.498 

31.5 

47.6 

4.45 

r.  .. 

.      162 

2.814 

30.8 

91.4 

5.28 

c  .. 

167 

2.844 

49.0 

58.0 

3.40 

I)  .. 

IK- 

3.839 

55.1 

69.6 

3.39 

T 

NBi.E   II — TR.\rriVE 

Effort  F 

ACTORS 

1 

2 

3 

4 

5 

6 

7 

I.b.  tractive 

8 

C 

vlinder 

Drivinn      P. 

)iler 

Rated 

effort 

Lb.  tractive 

/ 

■\ 

wlieel     pressure. 

tractive 

per  sq.  ft. 

effort 

DIain 

.,     Stroke, 

Oiaiii.,      lb 

.  per 

eflFort, 

total  heat- 

per sq.  ft.  of 

Class 

in. 

in. 

in.          sq 

.  III. 

lb. 

ing  surface 

grate  area 

A... 

.    20 

24 

50 

i.=;o 

25,400 

17.0 

808 

v.... 

20 

28 

62 

205 

31.400 

11.2 

1,005 

('.  .. 

70 

28 

56 

205 

42,000 

14.8 

860 

I>... 

.    24 

28 

62 

205 

45.300 

11.8 

825 

WATER  TREATMENT  ON  THE  MISSOURI 

PACIFIC 

During  1915,  604,470,000  gal.  of  water  were  treated  In- 
softening  plants  on  the  Mi.^souri  Pacific,  removing  from  this 
water  ],816,8.S7  lb.  of  scale-forming  solids.  There  are  S3 
water-treating  j)lants  in  operation  on  the  main  and  branch 
lines  between  St.  Louis,  Mo.,  and  Pueblo,  Colo.,  which  have 
Ijeen  in  service  from  5  to  10  years,  and  represent  a  total 
investment  of  $70,450.  On  the  basis  of  a  .saving  of  7  cent^ 
per  pound  for  incrusting  matter  kept  from  entering  the  en- 
.nine  boilers,  as  outlined  by  the  water  service  committee  of 
the  American  Railway  Engineering  Association  in  1914,  the 
total  saving  to  the  railway  from  the  removal  of  this  scaling 


an  intangible  nature.  However,  values  were  placed  on  four 
of  them — loss  of  fuel  resulting  from  the  insulating  effect 
of  the  scale,  renewal  of  tubes,  repair  work  on  tubes  and  Ixiil- 
ers  in  the  roundhouse,  and  the  loss  of  engine  time  during 
repairs.  On  account  of  its  intangible  nature  and  the  differ- 
ence in  the  relation  on  the  various  districts,  the  reduction  of 
engine  failures  was  not  considered  in  determining  the  above 
figure.  It  has  been  found  that  tlie  average  cost  per  engine 
failure,  exclusive  of  labor  and  material  for  repairs,  amounts 
to  SI 7,  and  on  one  division  the  engine  failures  resulting 
from  boiler  troubles  were  cut  down  over  1,000  per  year  by 
the  treatment  of  the  water,  therein-  giving  a  .saving  in  this 
one  item  alone  of  $17,000.  From  this  it  is  seen  that  7  cents 
is  very  conservative. 

The  accom])an\'ing  table  shows  the  character  and  source 
of  suppl}-,  the  amount  of  water  treated,  the  amount  of  in- 
crustants  removed,  the  cost  of  plant,  and  the  cost  of  o})era- 
tion  of  the  3.>  ])lants  during  the  year  1915.  The  amount  of 
scale  removed  was  derived  by  checking  the  raw  water  hard- 
ness against  the  incrusting  solids  still  remaining  in  the  water 
after  treatment. 

Of  the  3S  plants  on  the  Mis.'^ouri  Pacific.  16  are  of  the 
intennittent.  and  1 7  of  the  continuous  type,  of  various  de- 
signs. The  majority  were  installed  by  company  forces  under 
the  sujKTvision  of  the  superintendent  of  water  service,  and 
eadi  one  was  designed  to  fit  the  individual  station  with  a 
view  to  providing  for  the  maximum  use  of  the  existing  facili- 
ties, ^iaterial  changes  have  been  necessary  in  some  of  the 
first  plants  installed,  but  all  have  paid  for  themselves  many 
times  over,  and  after  several  jcars  of  service  are  still  yielding 
142.5  per  cent  on  the  investment. 

Man\-  of  the  stations  were  etjuij^ped  for  softening  the 
water  at  a  remarkabl}  small  expense.  Intermittent  plants 
were  provided  by  placing  a  second  tank  beside  the  old  one 
and  equipping  each  with  air-agitating  pipes,  each  serving 
alternately  as  a  storage  and  a  treating  tank.  Where  pen- 
stock? are  u.^^ed,  the  pumper  manipulates  the  valves  into  the 
discharge  line  so  that  the  proper  tank  is  connected  at  all 
times.  Where  engines  take  water  direct  from  the  tank,  each 
one  is  ecjuipped  with  a  spout,  the  operator  placing  a  white 
flag  on  the  tank  from  which  water  is  to  Ije  taken. 

The  most  inexpensive  plant  is  built  inside  a  roadside 
tank  and  consists  of  a  shallow  box  placed  under  the  roof 
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material  amounted  to  SI 27.1 71.  From  this  must  be  deducted 
^26,7 17  for  the  cost  of  treatment,  including  additional  labor, 
'hemicals,  maintenance  and  10  per  cent  to  cover  interest  and 
depreciation  in  the  treating  facilities,  leaving  a  net  saving  of 
5100,454. 

In  arriving  at  the  figure  of  7  cents  per  pound  for  incru.st- 
'iig  matter  removed,  the  committee  realized  that  the  benefits 
derived  from  water  treatment  are  numerous,  but  usually  of 


of  the  tank  to  act  as  a  mixing  basin  for  the  chemicals  and 
water.  The  mixture  then  tlows  down  through  a  large  dis- 
charge pipe  to  the  bottom  of  a  small  inside  tank  about  10  or 
12  ft.  in  diameter,  from  which  it  is  discharged  at  the  top 
through  an  18-in.  excelsior  filter  into  the  tank  pro|)er,  which 
serves  as  a  storage  c(jmpartment.  At  small  stations  where 
the  rate  of  pumping  does  not  exceed  4,000  or  5,000  gal.  ]>er 
hour,  this  plant  has  proved  very  successful  and  economical. 
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but  where  the  rate  of  uj)vvard  flow  of  the  water  retjuires  it 
to  pass  the  filter  in  less  than  three  hours,  there  is  a  strong 
tendency  for  the  sludge  to  l)e  carried  over,  resulting  in  milky 
water,  which  induces  foaming.  The  chemicals  are  put  in 
with  a  small  simple  displacement  plunger  jiump  and  the 
mi.xture  is  regulated  hy  the  chemists  instructions  of  so  many 
inches  from  the  chemical  vat  jkt  foot  of  water  in  the  tank. 
.V  continuous  plant  for  larger  capacities  has  given  very 
g<K)d  service.  In  tin's  case  the  chemiials  and  water  mix  in  a 
small  Ikjx  at  the  top  of  the  tank,  and  l>ecause  of  the  large 
volume  of  water  going  thnmgh  a  small  space  very  thorough 
agitation  is  secured.  The  mixture  then  goes  down  througli 
an  inside  steel  tuhe  (>  ft.  in  diameter,  which  (|uiets  all  eddies, 
and  conies  up  in  an  outside  storage  tank  with  no  filter.  By 
I)roper  treatment  of  the  water  a  good,  clear  effluent  is  oi)- 
tained  at  tlie  height  of  18  ft.  in  a  tank  .^0  ft.  in  diameter, 
pumpinii  at  tlie  rate  of  25,000  gal.  per  hour.     The  amount 
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Conditions  at  the  Treating   Plants 

of  chemicals  is  regulated  and  supplied  hy  a  small  plunger 
pump,  as  in  the  other  style  of  plant. 

The  water-treating  jdants  are  oj)erated  hy  pum{)men 
under  the  supervision  of  the  division  water  service  foreman. 
'J1ie  treatment  is  regulated  by  a  chemist  stationed  at  Kansas 
City,  the  most  central  location.  Samples  of  both  the  raw 
and  treated  water  are  ."^ent  to  him  from  each  plant  twice  a 
week.  Formulas  are  changed  and  any  failures  are  investi- 
gated by  him,  and  he  is  directly  responsible  for  the  results 
secured.  An\'  corrections  or  changes  found  necessary  are 
made  by  the  divi.-ion  forces.  Reports  of  the  .-^emi-weekly 
tests  are  furnished  the  general  and  division  oftUes.  A  con- 
tent of  not  more  than  six  grains  of  incrusting  .solids  per  gal- 
lon in  the  treated  water  has  Ijeen  made  a  standard  and  any 
failure  to  meet  this  requires  an  explanation. 

The  treatment  in  general  is  gaged  by  the  direct  effect  on 
the  hxomotive  l>oilers.  During  his  inspection  trips  the 
chemi.>it  consults  the  master  mechanic,  foremen  and  head 
boilermakers  at  the  engine  terminals  as  to  the  results  ob- 
tained and  checks  failures  due  to  leaking  through  dailv  re- 


ports. For  many  points  where  a  softening  plant  will  !.e 
located  eventually  on  account  of  the  hardness  of  the  watt  r. 
the  scaling  effect  is  overcome  to  a  large  extent  by  overtreat- 
ment  at  the  nearest  adjacent  treating  plant.  Tests  of  tl.c 
water  taken  from  engine  boilers  on  the  various  districts  a  e 
frequently  made  and  the  treatment  is  adjusted  as  far  as 
possible  to  give  an  excess  of  caustic  alkalinity  from  sodiu  n 
hydrate  in  the  boilers  at  all  times.  Where  it  has  been  im- 
possible to  do  this  with  the  present  treating  facilities,  excel- 
lent success  has  Ijeen  obtained  by  the  intrfxluction  of  soda  a>li 
direct  into  the  engine  boilers  through  the  washout  holes  aftir 
each  washout,  in  amounts  determined  by  the  chemist.  On 
account  of  the  large  amount  of  sludge  and  mud  formed  in 
the  boilers,  foammg  conditions  result,  but  this  has  I)een  kept 
at  a  minimum  and  no  .<erious  troul)le  has  been  experienced. 
.\n  anti-foaming  compound  prepared  by  the  company's  chem- 
ist is  u.sed  to  take  care  of  this  feature.  Before  soda  ash  was 
ascd  in  this  manner  the  engine  failures  on  one  division  froiii 
boder  troubles  were  19.1  per  100,000  engine  miles,  Imt  tiiev 
were  reduced  to  9.1  in  1915,  when  the  soda  ash  treatment 
was  in  effect.  Only  Ave  failures  due  to  foaming  occurred 
during  the  same  year,  a  lack  of  comj)ound  l)eing  resj)onsiblo 
for  three  of  the  live.  Records  show  that  continuous  improve- 
ment is  being  made  with  the  increased  familiarity  in  handling. 
From  the  figures  shown  it  is  not  difficult  to  determine  tin 


Scale,   Less  Than   1/16  In,  Thick,  from   Treated   Water 

advantages  secured.  The  life  of  tubes  has  been  increased 
from  50  to  300  per  cent.  Engine  failures  on  one  division 
have  been  decreased  from  1,435  in  1910  to  202  in  1915, 
resulting  almost  entirely  from  the  decrease  in  boiler  failures 
in  consequence  of  the  use  of  soda  ash  and  treated  water.  On 
the  same  division  the  boilermaker  force  has  been  reduced 
from  17  to  7  at  the  terminal  roundhouse,  a  saving  of  $15,000 
per  year  in  this  item  alone. 

At  the  Sedalia,  Mo.,  power  plant,  where  the  water  is 
treated  for  five  Babcock  &  W^ilcox  double-deck  water  tube 
boilers  of  275  hp,  each,  715  of  the  840  four-inch  tubes  have 
been  in  continuous  service  for  the  past  eleven  years  on  treated 
water.  On  account  of  the  shortage  of  boiler  capacity  and 
the  unavoidable  heavy  duty,  there  has  been  insufficient  time 
to  shut  down  these  boilers  for  washing  out  and  two  of  them 
ran  for  five  years  between  washouts,  at  the  end  of  which  time 
the  scale  on  the  tubes  was  less  than  1-16  in.  thick.  With 
raw  water,  tul>e  failures  were  frecjuent  and  .scale  heavy. 

The  photographs  show  some  samples  of  boiler  scale,  illus- 
tratmg  the  difference  between  treated  and  untreated  water. 
The  one  at  the  left  in  the  larger  photograph  shows  a  piece 
of  scale  lj/2  in.  thick,  taken  from  a  front  tube  sheet  after 
10  months'  service.  The  one  in  the  center  shows  a  sample 
of  sulphate  scale  j/4  in.  thick,  which  put  a  boiler  cut  of  com- 
mission after  three  months'  service.  The  one  at  the  right 
shows  a  si)ecimen  of  scale  entirely  clogging  up  the  space  be- 
tween boiler  tubes  after  eight  months'  service.  The  other 
photograph  shows  small  fragments  taken  from  locomotive 
lx)iler  tubes  after  two  years'  service  on  the  same  district  after 
the  installation  of  treating  i)lants  and  use  of  treated  water. 


An  Eight- Wheel  English  Locomotive 


Engines  of   This  Type,   With    Superheaters,   Haul- 
ing   Fast    Passenger   Trains    on   the  Great  Central 


i 


THE  4-4-0  ty{)e  locomotive  is  at  the  present  time  per- 
forming some  of  the  heaviest  and  iastest  express 
passenger  work  on  British  railways.  The  loading  of 
the  trains  is  in  many  cases  exceedingly  heavy,  and  even  with 
the  tendency  towards  lower  rates  of  speed  as  now  practiced 


and  although  the  Ijenefits  conferred  by  >uperheating  arc  \>\ 
no  means  restricted  to  any  one  class  of  locomotive  its  influ- 
ence is  perhai)s  more  appreciably  felt  with  the  4-4-U  t>]>e 
than  with  other  and  heavier  locomotives. 

The  design  of  a  4-4-0  type  l(K"onK)tive  in  accordance  with 


on  some  lines  the  average  speeds  rule  high,  and  are  conscnru-      the   ideas   j)revailing    in    England    is   bused   on   simple   and 


lively  maintained  for  runs  of  long  duration  without  inter- 
mediate stops. 

The  4-4-0  type  locomotive  is  economical  to  build,  while 
its  maintenance  costs  are  somewhat  lower  than  those  of  loco- 
motives having  more  extended  wheel  arrangements.  As  com- 
pared with  the  4-4-2  type  the  4-4-0,  built  in  accordance  with 
the  most  modern  standards,  is  capable  of  doing  etjual  work, 
and  on  the  majority  of  railways  the  latter  class  may  be  said 
to  have  outlived  the  popularity  and  usefulness  of  the  .\tlantic 


straightforward  i)rincii)les.  The  majority  of  such  engmes 
are  e(|uip|)ed  with  inside  cylinders  to  which  sujKTheated 
steam  is  distributed  by  means  of  j)iston  valves  actuated  i>v 
one  or  other  of  the  more  simple  forms  of  valve  moti<tn. 
There  is  an  entire  absence  of  ctmiplication  of  detail  and 
frictional  losses  are  thereby  reduced  to  a  considerable  extent. 
.<o  that  the  engine  develops  its  power  under  the  most  favor-' 
able  circumstances  and  the  tractive  effort  it  exerts  is  avail- 
able for  the  purpo.se  of  dealing  with  heavy  pa\ing  loads  in- 


Locomotive  of  the  4-4-0  Type  for   Fast   Passenger  Service  on  the  Great  Central  Railway  of  England 


t\j)e.  which  at  one  time  appeared  likely  to  super.sede  the 
4-4-0  tvpe  for  the  most  important  and  fastest  passenger 
traffic. 

The  advent  of  the  superheater  has  perhaps  been  responsi- 
ble, as  much  as,  if  not  more  than  anything  else,  for  the  re- 
tention of  the  4-4-0  type  locomotive  in  the  front  rank.  The 
use  of  .superheated  steam  in  large  cylinders  and  in  conjunc- 
tion with  a  boiler  designed  with  ;imple  heat'ng  surface  and 
a  sufficient  capacity  has  resulted  in  largely  increasing  the 
scope  of  a  hxomotive  planned  on  the  4-4-0  wheel  arrange- 
ment, and  although  the  type  has  receded  in  other  countries 
its  position  seems  to  be  assured  on  British  railways  for  some 
time  to  come  where  the  ])rinci])al  main  line  passenger  service 
is  concerned.  Without  the  superheater  it  is  hardly  possible 
that  this  type  of  locomotive  would  have  continued  to  figure 
so  prominently   in   present-day   British   locomotive   ytractice. 


stead  of  a  disprojjortionate  amount  of  power  Ijeing  absorlxxi 
by  moving  the  locomotive  itself. 

As  an  example  of  a  modern  design  of  the  4-4-0  type  loco- 
motive in  England,  there  is  illustrated  herewith  an  engine 
of  the  "Director"  class  introduced  on  the  Great  Central  Rail- 
way by  the  chief  mechanical  engineer.  John  G.  Robinson. 
These  engine's  have  proved  successful  in  every  way  in  haul- 
ing the  fastest  and  heaviest  trains  on  that  road.  Thev  are 
economical  in  fuel  consumption,  and  as  test  runs  have  shown 
are  capal>le  of  reaching  very  high  siK'eds  with  heav\  train 
loads.  In  these  engines  it  was  sought  to  combine  the  neces- 
sary features  for  the  development  of  a  high  jxiwer  capacity 
while  retaining  a  general  constructi(m  which  is  sim])le.  The 
cylinders  are  |)laced  between  the  frames  at  a  distance  of  2  ft. 
O'j  in.  between  centers.  Superheated  steam  is  distributed 
to  the  cylinders  by  outside  admission  f>iston  valves  10  in.  in 
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ini\tuVv-.i.?;rcijii,lul«.tl  !»y  tlK'\ln.jni>l''>  instriu  limi-  nf  -n  uuw^ 

i'jj)-lli>'  fmi)!  Tb»v  4  lifniiral  Ya«   |»cr  jViMt  ot'  waltr  in  tlu-  lank. 

'  •A:  ttjitaia-j^atS'  i^laiU  f'orMar:^^^     rapautit'^   lia>  ^'iw-u   vcrx 

•■•j:»i?id  >»";rv,i»v. '?.  iu  ttif*  i^is^^^^^^  uiul  wati-r  nii\  in  a 

•^iiall-l«A  :ii.  iTu   t(ip  (if  tliv  ^imk.  anil  IkvuUs'c  ni  the  laru'' 

vtVlimiif  j-r-njiUvr ''^oiiii:  tlii'tiu^     a  -ni;<!l  -pare  vi-fy  tliorniiL'It 

a'jit;trrt>n  i:^  M.-iwinl.,    .1  !u:  iviixtur.-  iliiri  <^nC'  dimii  liirnimli 

Tin  iit:tl<lr  -^Iou}.Uir»t-  H  ft.  iifi  iliauul«,T-  ""'"'  ''  '|iiiii-  all  tddii-*. 

•  aJHf ;liiTUvy>  A^r. jji  Vm  pu  tank  with  no  l"ih»r.      I5\ 

"■[.iro[>(;r  tTV.|;nunt,  (if  t.h.'  \vatrr  ;i  v:<i(!<l.  (liar  itiluvnt   i-  oli- 

y'taiiini.i  Ui  liu-  hi'iclil.  nf  is  ft.  in    i  tank  .><»  11.   in  <liaimtir. 

pinni'inL'  ai  tIk'  rait-  of  2.^'.'l«"^  i:al.  p(  r  hour.       I  lie  anmunf 
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Conditions    .Tt    the    Treating    PInnts 

:t)f  « lit  iniiill.^  i?  rmulaixi   .in<l   -uppliitl   li\    a    -niail    piuuL:*  r 
pump,  a'  i.h  IJMi  ()tlnT  -t\ii   of  ])lanl.     :-,•   :  « 

.  TWc     wattT  in  atinu     plant-     arc    oprralid     \>\     ptnnpnun 
utidrr  the-  -\ip«rvi-ion  ol"  tin    «Iivi-ion  watiT  -tTvi<«'  fon-niaji 
I  lif  trcainuni  1-  n  L'ul.i.tiil  l'\   a  «  lu  ini>t  -tatiomtl  ,ii   Kan-a- 
<  itv.-.  till'.  »U)>t  .« viiiral    IiMalioii.      .'^an>|ilr-    of   Imiii    ili<-    r.iw 
..n<l   lii"-atr«l   wrttfr  .;»ri-  >iMU  t(»  him    from  rath    plant    twin-  .1 
wcik.      roriinila-   aro  i  hanL'fd   and    .in\    faihnr-   .ire   in\(-li 
i^att'd  \>\  him.  and  lu-  i-  (hr«<il\    rc-pon-il.K    for  th<    rc-uh- 
MH  urrd.      .\a^    .orrKiion-   or  <  lianu'i"*    fouinl    nt<r— ar\    art 
in;id4'')»-\    Uu'.  <Ji\  i-ioii    for..-        Rt  port-    ■  a'    du     -snii  wtrklx 
tt'-l>  .In-   flirtli-hul.  tlli    LHIu-ral   an<l   di\i-  on   ofl'n  t -.      A   <<  1, 
trill  of  not  ii|or,f  than  d\  iiriiiii>  ui"  iiu. rii-tin;:  -olid-  per  i,'al 
Ion;  in  th»'  t:r«niii''d.  «Ht»-r  has  liiril  «na»lr  a  >landar<l  and  an\ 
faiht'*!'  to  tm  :  ii'|uiri-  .in  txphination. 

J'lif  Iroitini  at   in  LTUrral   i-  !zat:«d  i'V  iIk-  dirtM   iffnt  o:. 
iii<-    I.Monu)ti\i-    fmiirr-.     \l>urinLr    hi*-     in-[irvtion    trip-    lln 
«  luTtti-t    « oM-ull-    thr    ina.-trr    nu*  hanii  .    fon-nuMi    and    luad 
Uoilrrm.ikrrs  at  the  i-niiini    ttrminal-  a-   to  tin    n-uh-  ol. 
taint-ii  ami  rho-.kV  la»luri>  du-.-  to  hakiiiL'  liiroUL'h  daih    re 


jior'-        I  or    m.iii\     point-    wlurf    a    softrniim    [)I.ini    will 
lixalid  i\t'iilually  on  .mount  of  Uu    hanhl('^>  of  tin*  \\a; 
liu    -«  alin;j  «  flu  t  i-  ownnmr  io  a  hir<,'''  rxtiiit  hy  ovi;rirc. 
mcnt    al    tin     ntau-t    adjatt-nt    trcalinu'    I'lani.       Ii -t-   «»t    l; 
uatrr  taki-n  from  ciiL.'inr  i>oikT.-  on  tiu    variou-  di-tricts  a  v 
frr.|inniiy    madi-   and    tlu-   tnatmiiit    i-   adju^ttd    a-    far    .  - 
po.-'-ihli;  l«»  siivf  an  ^xcvss  of  t.iu-ti»    alkalinity  from  so<liu  1 
livilrati*  in  tht-  h«iilt'r<  al  all  tinu--.     W  hue  it  ha-  tn-m  ir 
po— il.lr  to  (h>  thi-  with  tlic  prt-<  nt  tfiatini:  factlitit-.  i-\(i 
it'iu  ."uo* -:»  ha*  Uh'h  ot»taini'»l  l>\  tin-  introduuion  of  ><i(|a  .; 
dirritj  into  tlic  «-ni:ini'  lioilt-r-  ihrouLih  tlu    \va>hout  hoU--  aft 
(  a«  h   wa-hout.   in   amount-  drliTmirn-d   lt\-  t!u-  .lunii-t.  '  '■  >■  • 
attouni  (if  till'  lariii'  anioi;iii  of  -lud.L:i'  aiul  mud   fiTnud-  i  ^ 
tlu-  hoiUr-,  foannni;  (ondition-  n-ult.  Iiul  tin-  has  hrt'H  i;r[  i 
at  a  niiniiiunn  an<l  no  -criou-  trouliK-  h.i-  ixvij  i\|krifiur«- 
An  anli-foaminu'  tcmpoutui  prtpan-d  l.y  thi   i<»inpan\*-  <1u-m 
i-t  i-  ii-<  d  to  take  <ar».  t'i  tlii-  fc  iiun  .     luforc  .-oda  a-ii  w-  - 
UMtl  in  thi-  mannt-r  th*-  mirinc  failnnrs  on  <ilK*-divi-ion  froi, 
Imlll-r  troiiidi-  Wi-rc   l**.l   jK-r   li.Ki.tMttt  cniiino  mile-.  I.ut   tli' 
wiTf  rr<ku('d  to  'M    in   I'M.v  ulu-n  tlie  soda  ash  tr«-atnk! 
«a-  in  iff*.  I.     <  >id\    I'lvr  faihiri-  ihu:  lo  fdatiHiiL;  (ill  urn 
•  lu.'inti  the  xanu  ytaf:  a  Imk  of.  oiinptiund  Iwinir  n-pon-ii 
for  ihrti  1)1  thi  h\r.    l\t<iiril-  >ho\v  that  «ontinuous  impnA-.- 
mciit  i-  I't  fnir  ma<ir  with  the  iiu  na-rd  t*.iniiliarit\  in  handlitiv: 


t^'iri   II II 


iirr- 


liowi:    :I    1-    Mi-.t    .lit!:,  lilt 


■1  <  r  n  1 1!  1 1  ■   1 ' 


Scale.    Less   Thnn    1    If,    In.    Thick,   from    Treated    W.iter 

.idv;intai;t*-  -».uitd.       lii>    lift-  <jf  tirfws  Im-;  Km   iiuri-a^Hf 
from   >(i  to  .■idd  por  (cni.      I'.niiiiu-  failures  on  one  divi-ioi. 
have    Ihhii   (leen.-a-<-d    from    ]  A.^>    in    I'Hi"   to   202    in    1''15/    " 
n-.-ultiiii:  almost  entirely  from  the  de<  rea>e  in  hoiUr  faihire- 
in  (on-e']iutue  of  tlu-  u-e  of  -oda  a-h  and  treat«(l  water.     ( )n    , 
the    -ame   tlivi-ion    tlu-    ImiUrmaker    fon  e    h.is    heeii    redueed     -v 
from  1  7  to  7  at  tlu-  terminal  roundhou-f.  a  -a\  iiiL'  of  Sl.>  oiKV    .- 
per  year  in  thi-  item  aloiu.  -     ■■■'■.   -   .;.'.•,."    !v-. 

.\t    till-    .Sdalia.    .Mo..    pou»  r    plant,    uliere    tire    water    i-  :.- 
Ui.iti'd    for   live    iJalnoek    \'   \\ilto\   doulde-di-(  k    wati-r  lul'< 
|»o:|er-  <tf  2~ ?■  h|t.  eaili.  71.^  of  tlu-  S4<i  four-iiu  h  IuIk--  have.  '  : 
heel)  in  (oiitinuou-  -ir\iie  for  die  pa-t  i-ie\in  yi-ar-  on  treated  ; 
water.      (  >!>    aet  ount    of    tlu     -hortai,'e   of    liod<-r   t.ipaeit\    aiul      ..- 
tilt    iit!a\oid;d»li    luaw    duty,  there  ha-  lueii   in-ulYu  ii-nl   time- 
to  -hut  douii  the-e  hoiler-  lor  w.i-hiim  out  and  tuo  <if  thent'  ■. 
ran  for  I'lvi   \tar-  lietweiii  wa-luuit-.  at  tlu   iiul  of  whi«  h  time 
tin-  -eale  on   the  tui»e-   wa-   le->  than    I    Io    in.    tliiek.      Witir  " 
raw   wal'-r.  Iul>e   failun-.-   wen-   fre<|UeIit    .iiul   -tale  luaW . 

I  hi    pholotiraph-  -ho-.v   -oim    -ample-  of  lioihr  -lale.  ilki.s-   "   ) 
lral;i!L'    llii'   diifereiue   l.etweili    tri.itid    and    unlrr.itid    water..  •.;■ 
liu    on.    at   the  left    in  the  laru'er  photograph   .show-   a   pie«"t      -r 
of    -.air    l^j    in.    llii.  k.    t.ikiii    from    a    front    luhe    -lieet    after     ■' 
1<|    month-'   -ervii  e.       liu-  oiu     m    lh<    .  i-nt.  r   -Imw-   a    -aiiipl.      • 
of  -iilphat-   -«ale     .   in.  ihii  k.  wliiih  put  .1  LoiK-r  .  ut  of  .  oin    A' 
mi  — ion    after    three    month-"    -erviie.      ilk'   olie    al    the    riuht     : 
-how-  a  -p(-(  im.-n  of  -.ale  .ntirely  <  |.)LrL'inL:  up  tin-  -pa.  e  Ik-    V 
tweeii    hoiler    tul'i-    after   eiulit    month-'    -er\  ii  e.     The   otlief,^- 
pli.ito..,'raph    -how-    -mall    fraument-    taken    from    lo.  omotivv'-'- 
iioilrr  tul't-  .ifli-r  two  \.ar-"  -.rvi.  i    on  tin    -.mu   di-fi.  t  allet    " 
the   ili-lallalioii   of  tre.itiliL:   lilant-   .ilid    u-i    of  treated    water 


' 


An  Ekjht-Whkkl  KxciLisii   L()a)M()Ti\  k 


Mns<incs   of     I  his     I  \  pc.    With    Superheaters,    !liiijl- 
ijift     I'asl     l^assciiiicr    1  rains    on    tlic  (Jrcal  Ccnlral 


rl  I  i'.  4 -4 -< '  i'>  I 't'   i I K  ( )i 111 ii ; \ (    i *  at   i iu-  j-iro>fH t   n 1 1 k-  jjit-. 
'irmiii'j    -onir    <<{    lln-    iuiivji-M    aiiU     lastot.    t-xprt-^v; 
j'a~>fiimT  Work  oil    I;ri;i~li   ra!l\va\>.       I  In-  InadiiiL'  <•) 
:.   iraiii>.i>  in  many  <  a~r>  rXd-i-ihiiulv  iu'UV} .  and  iwn  \ii,tii 
n-  triiiKiHv  ttiwaifl-  I'  uvr  ralr~  or  ^JK•o^.f  a*.  ii(tvv  prartimi 
!  -«iiiir.l;iK'>  'In   axrraL'f  -|ki'i1-  rulv  liiuli.  ami  iire  ■i-;(Vn,^},rii- 
i>ih    inainiaiiud    Inr    run-    <>{    Ioiil:    'iur.-tioii    *\iili<iiit    infer 

Ihi-  4.4(1  \\\n  Im  iiiiuiTiw  i^  «•<  4(n«flnit:Ul  i<)  IniiM.  wliirtr  ■ 
r^  mainu-iiaiuv  to-l-  art  -nnu wii  ii  lowtrihan  tlni-t;,  fif  l<HOr  • 
-<iiivi-  liaviiiLi  iiKirf  v\lin«lc<l  wliirl  arraiiijcnK-iit?,     A>  i"«?m- 

.,ri<j  with  tlir  4-4-Vtvpc  titC:4-4-i).  I»uilt  iti  atv<ini:imv  witii^ 
lie  UlM't   iixmI.T!!  *taii<l.it"il-.  i*-  lapaith-  of  doiiv^'  irjual  vynrk, 

ikl  Viii  llu    inaji»rii\    <if  r;iil\vay>  tlif  lattvr  <  la->  niaV  Ix^"  >'ai4 
■  <  t  hii  Vt>  <  'liii  1  Iwi  I  t  hf  po|  nil  a  r  -ty  an*  i  u>fnil!iv~~  « »t  \\h'  ■  A  t  lalilic 


.iiivd  ahliouiili  llu-  Ik  niHts.  ««iik  Tri'«l.,t»y,  ~iynThvalf|4.t;  ..:• 
HO  nk'i'i')^  rcJ^triiU'ti  V<t  an\   ojk  <la>>  of  1'K.oiiiotiVv  ii>'H  ' 
t'Mri-   iv  pi-rliajt-  Hidrc  appn-.  ial»h    fi  It   wiiji -llu-  +-*"'V!y<:«- 
tlKiji  Aviiji  (rflur  aii»l  lu  a\  JtTjonti|i<Jiivt>.  .    ."   ■  .     ; /v-:    -.  ; 

,.     M'lu-  dv'-imi  of  a  4-4-0  tyjiv  l<:»ifiii»oti\\    iiVv««^VirdaiiU"'  >i.t; 
llu*    i«lca>    prvvailiiiii    in    Jhiirlaml    i^    l»u>t."(l   tax    MlUpU'    afl'^ 
-iraiirlnfinuard    prim  ipU>.      t  Iu-   iiiajority   of  -lulj,  in:;iin«->' 
ar».    «..|uip|rtd    With    in-;dt.  '  v  l)ud»T>.  ti»    \vhi( h   >,U]H;fli'  ■'•  •' 

.  >U-;UH  !s  tli-lri)-vni'4l   i>\    iman-  m(  pi-WMj   vajv<<   ;lvtuatvt, 

•.oiK-\^>r  ^»t}»t:r  ftf:  th*-    ni«»ri     >  !n|ik-   /t)nn.s  -^tJ^.y^aKv'  MJtijiuii:- 
rik-rf   i*   all   tiitiiv  -;il»Mim    t.f  »oinplr»  aiitJir  V>f  ^ivtafl   ai.j< 
triiiiitiial  li»>M>  ari-  till  iVl'S   rtdu<vd  lo  ;i  (xtD-idcraltK;  (•\trt4: 
-rt  ili.ii   die  vuufnV.d«,\«:l<iii.>  it-  jK>\ycr  uiidt-.f  <!)»•  niirsT   laV'^rt".-' 
irUlvi  inuiH-t  i4i«v>  .\nd  iJir  ira'«-tivc  (•ft'«irt?il  r.\tTts;i>.uviii']- 

" a t >le-  (» >r  lUv  j  'U n| •d-v  of  d i ; 1 1  i 1 1 u  w jil i  .1  k-u vx •  •  ^\\,\\ in?-:  1* ^«1~  i 1 1- ; 


Locomotive   cf   the   4-4-0   Type    for    Fast    Passenger    Service   on    the    Great   Central    Railvi/ay  of   England 

T\p«.    \\lii<h    at   oiu    liiiu    appraini    likil\    lo    -upti-rdi    tlu      "it«'ail  <i'f  a  di-|iro|»iini<rnaU*  aiiiniini  ot  piiuyr,  laiii;:  atiM«rl«<l 


4-4  n    t\pi     f<ir    llu     inn-i     imj.ortaiu    and     t"a-lv-t     pa'>><-n<:tr 


i'\   innMiii:  llu-  j«Koin<»tiv«'  lt^»•|l. 

.\-  an  t'xarn|ilt   of  a  modi  rn  dr-imi  of  ilu    4-4-<)ly|w   1o. . 


llu    ;d\Tin  of  flu    -iiprrluaicr  lia-  pirliap>  Ikjii   n -|ton-i-  iiiotivi     in    lamlaiid.    ilur.     i-    ilhi-tralid    lii-nwitli    an   miiiin. 

I'll,  a-  mm  li  .1-.   if  iiol    mon    than  an\iliin<:  il-c   for  ilu-  n-  of  ilu-  "I  )irr(  tor"  .  la—  inirodiucd  on  ilu-  (in.it  <'»iiiral  K.tii- 

untioii  (if  tin    4  4-11  t\pr  lo(onioii\t    i'l   du    front    rank.       llu  \\.i\    !•)    llu-   «lii«f    mnhanital    rimiiu-rr.     (-oliii    (i.    kol<in-oi, 

U-.    (if  -u|.iriuatid   -ttain   in   larizi    ixliiuKr-  .;tid   in  loiijuiK-  llu-i-  clludlU'-  lia\r  jirovrd  ^lu  u>>rul   ill  fViTX    Wax    ii)  h.alil- 

lit'll   with   a    lioiUr  doiuind   with   iinplr  lual  ml,   ^urian    ami  insi   thi-   fartt'>t   and    licavu-t   train-  tm   thai    n».id.      'Ilux    .ir. 
•  1    ~llll'i(  iiiil    tapatitv     iia-    ri-ullfd    in    l;irmi\     iiu  na-iiii:    du 
~'o|.c   lit    ;i    i(i(  (iiiKitivf    |)laiiiu(l    on    llic   4-4-(i    wlu-ri    arraliilt- 


rioiunnual  in  fiul  <oii-umption.  and  a-  tt--l  run-  h,i\i    -houji. 
in-  lajiahlr  of  nai  liiiii:  vi  r\    liiuli  v|n'nl-»  with  1um\\    tr;iin 


incnt.  ;.iiil  ahlii.UL'li  liu'  i\|ic  ha-  riicdnl  11  (ji'.ut  Miuiiirit.^.-  ■"l(ilMj."». .  .  In  tht-r  fiii;int>  ii  vxa>  >oUi:ht  lo  «oini»iiu- tlu' m>.r-- 
iN  |io-iiioii  -niii-  lo  In  a--urrd  on  llrit'-li  rad\\a\-  I'or  ^oIm■  -ary  fi-aiun  -  for  ilu-  dyvt'!o]Hiu-iu  of -a  liiirh  p«i\\vr  .« ajnuitv 
Mint  to  ((inn  win  rt  tin  |>rimi|«al  ni.iin  lim  pa--i-nL;(r  -i-rviti-  whiK-  r»ta;ii:iii:  a  iztiural  <  (in-tru»  tioli  \\iii«h  i-  -imp!*-  Ihi- 
>  i<imt-riu-d.  \\  iiliout  ihr  -iipriluatrr  it  i-  l)ardl\  po--iliU-  .  ryliiidi^T.-  .ir<pla»  rd  l»»-iur(.ii  tlu  fraim--.  at  a  di-taiu«  of  J  ft. 
diat  tin-  i\pt  of  lo(omoii\(  would  h.ixi  loiitinui-d  to  iVs^urv.  "^'^T>. '.ilV.  U-tvvivis  «rmi-r>;  Supi-rlu-att-d  -loaixi  i-  di>lribut«Hl 
-o    proniiiunilN     in    |>ri-iiit  <lay    Uriii-li    l(i(  ()in<)»ix:v    prat  tivtV;  •  t<V  tht' t  ylin<li-r-  l>\   <;ut,-i«k^  pi-toii  \alxv<.  lO.  jn.-.:: 
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di;i meter  which  work,  above  the  cylinders.  The  cylinders  are 
fitt  d  with  the  Robinson  pressure  release  valve,  the  two  valves 
at  ach  end  of  the  cylinder  being  combined  in  a  single  cast- 
ini::  that  is  to  say,  there  are  two  such  castings,  each  contain- 
ini;  two  valves  which  communicate  by  means  of  a  perforated 
connecting  pipe.  These  pressure  release  valves  combine  the 
functions  of  air  valves,  water  relief  valves  and  compression 
rel<  ase  valves  when  running  without  steam. 

The  valve  spindle  packing;,  which  is  exposed  to  the  super- 
heated steam,  is  composed  of  a  special  bronze  instead  of  the 
usual  lead  and  antimon\'  white  metal.  The  piston  rod  pack- 
ing which,  owing  to  the  e.\})ansion  of  the  steam  in  the  cylin- 
der, is  always  at  a  much  lower  temperature,  is  of  the  usual 
lead-antimony  mixture.  The  packings  are  of  the  standard 
t\pe  as  used  on  non-suj)erheater  locomotives,  as  it  is  found 
tiiat  no  need  exists  for  special  packing  even  when  using  super- 
heated steam  of  over  700  deg.  F.  in  the  steam  chest.  It  is 
found,  however,  that   when  the  steam  chests  arc  above  the 


Cross  Sections  of  the  Great  Central   Locomotive 

.\linders   white  metal  gives  trouble  for  the  valve  spindles, 

'Ut  not  wlun  they  are  below,  because  the  steam  is  cooled  in 
i'iissing  over  tile  cylinder  barrels  on  its  way  to  the  steam 

best.  The  front  ends  of  the  valve  spindles  are  carried  \)\ 
')rackets  cast  on  the  front  steam  chest  covers,  a  renewaljle 

ast-iron  sleeve  being  fitted  on  the  end  of  the  spindle  to  take 
ihe  wear.  'Hie  back  end  of  the  spindle  is  supported  by  a 
-pecial  three-bearing  Ixiyonet  joint  which  transfers  the  valve 
drive  from  the  center  line  of  the  valve  rod  to  that  of  the 
"I'indle.  The  engines  are  fitted  with  the  Stephenson  type  of 
^alve  motion. 

The  engine  truck  has  a  cross  travel  of  6Jj  in.  which  is 
controlled  l)y  a  strong  elliptic  spring.  It  is  otherwise  of  the 
<»rdinary  construction  with  cross  slides  and  the  usual  spring 
■irrangement. 

The  boiler,  which  has  a  diameter  at  the  front  end  of  5  ft. 
05^  in.  outside  and  5  ft.  3  in.  diam.  outside  at  the  firebox  end, 


contains  a  Robinson  superheater  of  24  elements.  These  ele- 
ments are  of  the  short  return  type  in  order  to  permit  as  large 
a  flow  of  hot  gases  through  the  large  tubes  as  possible.  It 
has  been  found  that  any  greater  return  length  than  aliout  half 
that  of  the  tubes  results  in  a  loss  of  superheat  and  to  such 
an  extent  that  it  more  than  counterbalances  the  small  gain  in 
evaporative  efficiency  that  results  when  the  elements  are  re- 
turned the  full  length  of  the  tube.  There  are  no  superheater 
dampers  in  this  design.  A  small  quantity-  of  steam  from  the 
l>oiler,  controlled  by  the  same  valve  that  ojierates  the  blower, 
i.s  circulated  through  the  superheater  when  steam  is  shut  off. 
This  prevents  the  oil  delivered  by  the  mechanical  lubricator 
from  accumulating  and  so  causing  carlxinaceous  deposits  to 
form  on  the  walls  of  the  steam  chest  and  on  the  ports,  valves 
and  pi.^itons.  .\  double  beat  valve,  connected  by  a  tapi)et 
and  rods  to  the  regulator  handle,  is  so  arranged  as  to  o|)en 
as  .soon  as  the  throttle  is  closed,  and  to  close  just  as  the  throttle 
opens.  This  .serves  to  prevent  any  |)ossibility  of  the  circu- 
lating steam  accumulating  in  the  steam  chest  and  so  starting 
the  engine  should  the  valve  controlling  it  W  left  open  after 
the  engine  stofis.  .\s  this  circulation  is  not  necxltxl  when  the 
engine,  and  therefore  the  mechanical  lubrication,  has  stoi)j)ed, 
the  circulating  and  blower  valve  is  so  made  that  it  can  Ije 
turned  to  a  position  to  sui)pl\-  the  blower  only  when  .standing 
and,  of  course,  to  shut  off  both  when  retjuired. 

The  2-in.  pipe  b}  which  the  double  seated  valve  empties 
the  header  and  steam  pipe  connects  with  the  base  of  the  ex- 
haust pipe,  thus  discharging  through  the  stack  to  the  atmos- 
I>here,  by  which  means  the  noise  of  the  exhaust  is  much 
softened.  '     ■ 

The  "Director"  class  locomotives  at  present  consume  just 
under  .^9  lb.  of  coal  per  mile,  which  is  but  little  more  than 
the  compound  superheater  engines  of  the  Great  Central  Rail- 
way, which  have  the  4-4-2  wheel  arrangement,  and  much 
less  than  the  saturated  steam  heavy  express  engines  on  the 
same  line.  The  normal  train  loadings  on  the  Great  Central 
are  not,  where  passenger  traffic  is  concerned,  as  hea^'^•  as 
those  on  certain  other  railways,  but  the  grades  are  such  as  to 
make  difficult  work  for  the  engines,  esf)ecially  in  view  of  the 
high  sj)eed  of  the  more  important  trains.  The  average  grad- 
ing of  the  line  south  of  Leicester  is  1  in  176.  The  "Direc- 
tor" class  locomotives  have  not  as  yet  l>een  indicatcxl  or  tested 
with  a  dynamometer  car,  but  there  is  no  doubt  that  the\-  can 
maintain  over  1,000  indicated  horse-power  and  can  l^  made 
to  develop  over  1,200  indicated  horse-power,  considering 
them  in  comparison  with  the  work  done  bv  certain  other 
engines  on  this  road. 

The  cylinder  tractive  effort  at  starting  is  19,500  lb.  and  at 
60  m.p.h,  about  6,500  lb.  As  compared  with  certain  satu- 
rated steam  engines  on  this  road,  which  are  employed  as  a 
rule  on  lighter  trains,  the  coal  consumption  is  nearly  18  jxr 
cent  lower,  'io  that  for  e(jual  loading  the  econom\-  would 
be  considerably  more.  The  working  temperature  of  the 
.'iteam  as  delivered  from  the  suju^rheater  is  from  650  to  670 
deg.  F. 

Of  the  total  weight  of  l.>6,600  lb.,  88,500  lb.  is  available 
for  adhesion  purposes.  The  tender  is  of  the  six-wheel  type 
with  capacity  for  4,000  gallons  of  water  and  six  (long)  tons 
of  coal.  It  is  equijiped  with  steam  operated  water  pick-up 
apparatus.     Its  whcelbase  is  I.S  ft. 

The  cylinders  and  valves  are  lubricattxl  by  means  of  a 
ten-feed  Wakefields  lubricator  and  the  l>oiler  is  fed  b\  two 
10  mm.  injectors.  The  engine  is  fitted  with  automatic 
vacuum  brake  apparatus  for  the  train,  with  hand  or  vacuum 
controlled  steam  brakes  on  the  engine  and  tender,  and  with 
hand  ])r«kes  on  the  tender. 

On  one  occasion  the  locomotive  illustrated  hauled  a  train 
weighing  20,S  (long)  tons  from  Leicester  to  London  in  104 
min.  from  start  to  stop,  an  average  speed  of  about  60  m.p.h., 
which  was  for  the  most  part  exceeded  to  allow  for  the  com- 
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pulMirv  rf(luction>  of  >|K'e(l  at  llif  vari<)U>  slow  down  points, 
rhc  following  arc  the  leudinsj;  particular.-: 

CyliiultTs,  (liaineter  and  strtpkc Jl'  in.  Kv  26  in. 

Driving;  wheel*^.   diameter    6   ft.  9  in. 

Truck  \\  heel*,  dinnictcr    .'   ft.   6  in. 

Wheelbase,  driving 10  ft. 

\Vh -rlbase,  engine  p.nd  tend*  r.  total 48   ft.   S'  i   in. 

Ileatins  stirface 

Tubes 1,50  i  m|.   ft. 

lirilx'N ..i.i', ■ 157   SI),   ft. 

Total  evaporating  surface    1,6.=9  ><i.   ft. 

Superheater    210  s«i.   ft. 

Grate   aria    26  sq.    ft. 

WorlvinK  pressure,  per  sij.   in 1  HO  11). 

Weight   on   drivers S8..'^00    11). 

WeiKlit  of  engine  in  working  order 136,600  lb. 

W'eipht  of  engine   and  tender  in   working  ■ird-^r 244,700  lb. 


Oil  (Quenched. — Similarly,  the  other  axle  was  quencht  i 
in  a  heavy  oil  from  the  same  temperature  (1,550  deg.  F.) 
and  drawn  in  a  furnace  to  1,200  deg.  F.,  the  cooling  hein.: 
done  in  the  air  the  same  a.s  for  the  water-quenched  axle. 

The  object  aimed  at  in  the  above  treatment  was  to  ha\c 
the  tension  tests  on  both  axles  show  an  elongation  in  2  ii 
of  about  22  per  cent. 

After  treatment,  the  axles  were  laid  off  for  cutting  up 
into  tension  test  speciments  as  shown  in  the  diagram.  It  will 
l>e  noted  in  effect  that  out  of  each  axle  there  were  cut— - 
axially    and    for    the    full    length,    120    deg.    apart — three 
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HEAT    TRE.\TMENT    OF    CARBON-STEEL 

LOCOMOTIVE   AXLES:   WATER  VS. 

OIL    QUENCHING^ 

BY  C.  D.  YOUNG 

Enitineer  of  Test*.  Pennsyhania  Railroad.  Alloona.   Pa. 

The  investigation  reported  in  this  i)aper  was  made  in 
order  to  show  the  difference  I)etween  the  physical  properties 
of  a  large  forging  (|ueiHhed  in  water  and  th(>>e  of  a  similar 
forging  (juenched  in  oil. 

The  results  obtained  indicate  that  there  is  an  advantage 
in  the  use  of  water  as  a  (|uenching  medium,  as  might  be 
expected  from  its  physical  properties.  Results  ol»tained  at 
a  large  heat-treating  plant,  which  has  turned  out  thousands 
of  ton<  of  (juenched  and  ti-mpered  carbon  steel,  indicated 
that  no  disastrous  effects  on  the  forgings  are  to  l)e  antici- 
j>ated  from  the  use  of  water  as  a  quenching  medium,  pro- 
viding proper  care  is  taken  in  the  handling  of  the  steel 
throughout  the  process. 

The  forgings  used  for  this  experiment  consisted  of  two 
10-in.  lotomotive  driving  axles  having  a  center  bore  2 
in.  in  di(ameter  extending  the  entire  length.  Both  axles 
were  from  the  same  melt  of  steel,  and  j)reliminary  chemical 
analvsis  indicated  the  same  chemical  composition.  One 
axle  was  treated  at  the  Juniata  Shops  of  the  Pennsylvania 
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Location  of  Test  Specimens  Cut  from   Axles 

radial  and  straight  slabs  of  the  overall-thickness  of  a  test 
sj)ecimen,  and  out  of  each  slal)  five  6-in.  lengths,  each 
identified  as  to  its  original  location  in  the  axle,  whether  cut 
from  the  end  and  from  which  end,  or  whether  from  the  cen- 
ter, or  from  midway  between  center  and  end,  and  from  which 
slab;  and  then  each  6-in.  length  was  cut  lengthwise  into 
three  specimens  and  their  legations  further  identified  as  to 
whetlKT  cut  from  the  inner  or  outer  circumference  or  from 
the  middle  of  the  wall.  The  identification  marks  for  the 
five  6-in.  lengths,  in  order  from  one  end,  are  respectively 
.1,  B.  C,  f).  and  /•-■.    It  is  also  shown  that  the  sj)ccimens  from 


Table  J — Sim-mary  of  Resi-lts  of  Tests 
Location   from   End 


Elastic  Limit. 
Location  from  Specimen  Marks  Lb.  per  sq.  in. 

Water  Oil  Water 

End  .Axis  Quenched       Quenched       Quenched 

OL  il'.l  OA  54,857 

L/4  ir/?  OB  52,634 

r./2  lie  OC  55.626 

3l,/4  117'  OD  56,064 

L  I!/:  OE  53,376 

.Xverage    54,500 


'i'ensilc  Strength. 
Lb.  per  sq.  in. 


Elongation  in  2  in. 
Per  cent 

A 


Reduction  of  Area. 
Per  cent 

A 


Oil 

Quenched 

51,250 
52.160 
51.230 
51,170 
49,780 


Water 
Quenched 
97,111 
96,637 
96,472 
96,470 
95.720 


Oil 
Quenched 

97,650 
97,304 
96,880 
96,030 
94,210 


Water 
Quenched 

22.1 
22.8 
23.7 
23.1 
23.6 


Oil 
Quenched 

23.2 
25.2 
25.1 
23.5 
24.0 


Water 
Quenched 

39.9 
40.3 
44.0 
42.5 
44.3 


Oil 
Quenched 

41.9 
45.7 
46.8 
40.7 
41.7 


A"—  Vi  in. 


H"  1.  4.  7         O  1.  4.  7 
H   2.  5.  8         O  2.  5.  8 

M"3,  6,  9  O  3.  6,  <; 

Mininmm  [lermitted 

by   .\.   S.   T.   M. 

specification!! 


55.216 


51.118  96,482 

Location   from  Center 
51,423  94,187 


96.415 


93,719 


23.1 


?S.6 


24.2 


?6.0 


42.2 


52.7 


43.4 


49.7 


51.064  48,390 

.';7.255  53.543 

50.000 


95.508  92.572 

99.751  102,962 

80,000 


24.4  25.5 

19.2  21.2 

20.0 


44.5  45.8 

29.7  34.5 

40.0 


Railroad  \>\    water  cjuenching,  and  the  other  axle  by  a  steel 
company  which  makes  a  practice  of  oil  (juenching. 

Watir  (Juenched. — The  axle  was  heated  to  1,550  deg.  F., 
and  at  that  temperature  tjuenched  in  water  at  about  60  deg. 
F.  Then,  in  a  furnace  maintained  at  1,175  deg.  F.,  it  was 
heated  to  that  temperature  and  cooled  therefrom  in  the  air 
on  a  dry  ground  floor.  That  is,  this  axle,  after  Inking 
quenched  from  1,550  deg.  F.  in  water  at  about  ()0  deg.  F., 
was  "drawn  "to  a  temperature  of  1,175  deg.  F. 

•From  a  paper  rea<l  at  the  convention  of  the  .American  Society  for  Testing 
Materials.   Atlantic  City,  N.    }..  Tune  2"-30.   1916. 


length  .1,  for  example,  are  numbered  radially  from  the  out- 
side of  the  axle  toward  the  axis,  the  three  specimens  from 
the  first  slab  being  numbered,  as  described,  1,  2,  3  through- 
out; .second  slab  4.  5,  6;  third  slab  7,  8,  Q,  respectively.  The 
specimens  from  lengths  B,  C,  I)  and  E  also  have  the  same 
numbering  as  those  of  length  A.  The  letter  If  applies  only 
to  the  water-c|uenched  axle  and  O  only  to  the  oil  quenched. 
.\ltogether  there  were  45  specimens  per  axle,  15  specimens 
from  the  three  longitudinal  planes  through  the  axle,  and  9 
specimens  from  all  three  slabs  from  each  of  the  five  6-in. 
lengths. 
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The  test  specimens  were  turned  u])  to  the  standard  2-in. 
i:age  length,  Ij/^  in.  in  diameter.  The  elastic  limit  was 
iletermined  by  means  of  a  strain  gage.  All  tests  were  con- 
ilucted  on  the  same  100,000  lb.  tension  testing  machine 
u.-ing  a  machine  speed  of  3^  in.  per  minute  for  both  the  elas- 
;ic  limit  and  the  tensile  strength. 

The  results  are  summarized  in  Tal)le  I.  in  which  it  is 
-hown  that  the  average  results  are  more  nearl\-  uniform  with 
respect  to  the  length  of  the  axle  than  with  respect  to  distance 
from  the  axis.  This  is  probably  due  to  segregation,  as  it  was 
found  by  chemical  analysis  that  the  carl)on  content  was  not 
uniform  throughout  the  section.  Segregation  is  perhaps  to 
l»e  expected  in  the  ordinary  output  of  commercial  forgings. 
but  not  to  the  extent  found  here.  (See  Table  II  for  chem- 
ical segregation.) 

A  comparison  of  the  average  physical  jiropcrties  of  all 
test  specimens  from  l)0th  axles  shows  that  with  an  elongation 
4.5  })er  cent  less  than  that  of  the  oil-quenched  axle,  resulting 
from  the  difference  in  treatment,  the  water-(juenched  axle 
gave  an  elastic  limit  6.6  per  cent  greater,  about  the  same 
tensile  strength  and  nearly  the  same  reduction  of  area. 

Table  I  gives  the  average  results  from  all  test  specimens 
located  equidistant  from  the  axis  in  each  axle.  The  average 
results  from  the  outer  test  specimens  at  the  location  A' — '  _-  in. 
>how  tlie  water-quenched  axle  to  have  ai)OUt  the  same  elonga- 
tion as  the  oil-quenched  axle.  7  per  cent  greater  elastic 
limit,  5  per  cent  greater  tensile  strength  and  6  j)er  cent 
Ljreater  reduction  of  area. 

riie  test  specimens  from  the  middle  of  the  wall  .show 
lower  elastic  limit  and  tensile  strength  than  either  the  outer 
or  inner  test  specimens,  except  that  the  strength  of  the  water- 
(|uenched  axle  at  the  middle  of  the  wall  was  found  to  be 
-omewhat  higher  than  in  the  outer  specimens.  It  is  evident 
lluit  this  mid-region  of  the  section  was  less  affected  by  the 
heat  treatment.  The  water-cjuenched  axle,  however,  shows 
higher  elastic  limit  and  tensile  strength  in  this  region  than 
the  oil-quenched  axle,  although,  as  already  .stated,  the  av- 
erage strength  of  the  entire  section  came  out  very  closely  the 
same  for  both. 

The  results  obtained  from  test  specimens  from  the  inner 
surface  of  the  wall  are  not  so  consistent;  that  is,  the\-  show 
a  higher  elastic  limit  and  a  lower  tensile  strength,  elongation 
and  reduction  of  area  for  the  water-quenched  axle. 

All  of  the  forgings  tested  meet  the  requirements  of  the 
specifications  of  the  American  Society  for  Testing  Materials, 
except  that  the  elastic  limit  found  in  the  middle  of  the  wall 
in  the  oil-quenched  axle  is  somewhat  low. 

Table  II — Chemicai   Composition  of  Specimens 


Specimen  Marks 

A 

Carbon. 

Man 

ganese. 

Phos- 
phorus. 

Sulfur. 

Water 

Oil 

Silicon. 

Quenched 

Quenched 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

Per  cent 

IVA    4 

0.53 

0.56 

0.019 

0.031 

0.159 

IVA    5 

0.53 

0.56 

0.018 

0.030 

WA    6 

0.61 

0.58 

0.019 

0.039 

0.158 

IVE    4 

0.53 

0.56 

0.019 

0.030 

0.162 

WE    5 

0.53 

0.56 

0.019 

0.032 

WE    6 

0.61 

0.57 

0.025 

0.040 

6.299 

WD    3 

0.62 

0.S7 

0.023 

0.042 

0.176 

OA    4 

0.55 

0.56 

0.018 

0.030 

OA    5 

0.55 

0.57 

0.018 

0.033 

6. 190 

OA    6 

0.63 

0.59 

0.019 

0.041 

0.195 

OE   4 

0.52 

0.55 

0.021 

0.036 

0.167 

OF    5 

0.54 

0.56 

0.019 

0.031 

0.182 

OE    6 

0.60 

0.59 

0.019 

0.038 



OD   9 

0.62 

0.57 

0.020 

0.044 

6.176 

Table  II  gives  the  chemical  analysis  of  representative  test 
specimens  taken  from  each  axle.  The  water-quenched  axle 
samples,  taken  from  the  A  end,  show  that  the  outside  and 
midway  .sj)ecimens  11.14  and  WAS  have  the  same  carbon 
content,  but  when  com{)ared  with  analwsis  from  specimen 
ir.l6  of  the  inner  wall  there  ai)i)ears  a  segregation  of  15 
per  cent.  The  same  is  true  of  the  sam})les  taken  from  the 
opposite  end  of  this  axle. 

In  the  oil-quenched  axle  also,  the  same  segregated  condi- 
tion is  present,  the  outer  and  middle  test  sj)ecimens  having 
about  the  same  carbon  content,  while  the  specimens  OAd  and 


0£6,  taken  close  to  the  inner  surface,  show  a  segregation 
of  14.5  and  11  per  cent,  respectively,  when  compared  with 
the  corresponding  samples  taken  from  the  middle  of  the  wall. 
The  segregation  found  in  both  of  tliese  axles  indicates  a 
condition  which  increases  the  difficulty  of  securing  a  sat- 
isfactory treatment  of  the  forgings,  and  points  to  the  desira- 
bility of  including  in  all  sj»e<.ifications  for  forgings  which 
are  to  be  heat  treated,  a  clause  to  govern  the  allowable  amount 
of  segregation;  otlierwise  it  ma}'  Ix^  ex|jected  that  extreme 
segregation  will  l^e  found,  as  in  the  forging>  here  discussed. 


THE  USE  OF  PULVERIZED  COAL  AS  A 

FUEL* 

BY  JOSEPH  HARRINGTON 

Powdered  coal  has  been  under  consideration  as  a  fuel  for 
over  20  years,  and  its  apparent  advantages  have  attracted 
the  attention  of  engineers  throughout  this  time.  During  the 
past  five  years  the  use  of  this  grade  of  fuel  has  come  into 
active  practice.  In  order  for  it  to  jtroduce  satisfactory  re- 
sults it  has  l)een  found  necessarv  to  limit  tlie  iK-rcentaire  of 
moisture  in  the  coal  to  one  i;>er  cent  as  a  maximum,  not  only 
for  tlie  sake  of  ombu.>^tion  efficiency,  but  for  the  sake  of 
n>ore  perfect  pulverization.  The  .standard  of  j)ulverizaiion 
has  been  establishid  as  follows:  85  j)er  cent  of  the  fuel 
must  i»ass  through  a  200-mesh  screen  and  95  i>er  cent  must 
pass  through  a  lOO-mesh  screen.  Broadly  sjxniking.  the 
greater  the  volatile  comlmstible  content  in  the  coal  the  more 
rajjidly  will  it  ignite  and  burn,  and  the  less  dejx'ndent  will 
be  this  process  u])<)n  the  size  and  j)roportions  of  the  com- 
bustion chamber.  As  the  volatile  content  decreases,  however, 
more  dependence  must  be  placed  upon  the  pro]X)rtions  and 
location  of  the  surrounding  brick  work  in  order  to  maintain 
the  temperature  until  ignition  is  complete.  Anthracite  coal 
has  been  burned  in  a  pulverized  form,  Init  it  must  be  very 
finely  ground,  and  must  be  burned  in  a  rather  confined  space 
so  that  the  ignition  ma}  be  prompt,  and  aid  rendered  b)* 
nearby  brick  work  during  the  period  of  early  combustion. 

Pulverizing  Machinery.  —  Several  tyj^es  of  machinery 
v.hich  are  commercially  marketed  will  satisfactorily  pulver- 
ize coal.  They  are  divided  broadly  into  air  separation  ma- 
thines  and  screen  machines.  In  the  former  class  there  is 
an  upward  current  of  air  prtxluced  In  a  fan  which  has  a 
carrying  capacity  sufficient  to  tafce  with  it  the  finest  particles, 
but  which  will  not  lift  the  coarser  ones.  These  fine  particles 
are  deposited  in  a  receiving  tank  by  a  cyclone  separator. 

The  Burner. — It  is  now  generally  conceded  that  the  most 
efficient  results  in  burning  jxjwdered  fuel  are  obtained  when 
the  coal  dust  is  carried  into  the  furnace  in  a  stream  of  air, 
the  volume  of  which  is  just  sufficient  to  supply  the  oxygen 
necessary  for  its  complete  combustion.  This  mixture  of 
coal  and  air  must  be  made  in  fairly  close  proximity  to  the 
furnace.  The  reasons  therefor  are  that  when  this  mixing  is 
done  there  is  produced  an  explosive  compound,  which  it  is 
not  desired  should  Ix  of  any  greater  extent  than  necessary. 
The  velocity  of  the  entering  jet  must  Ix  greater  than  the 
rate  of  flame  propagation  to  prevent  burning  back  into  the 
pipe.  The  other  reason  for  making  the  explosive  mixture 
close  to  the  furnace  is  that  there  is  a  tendenc}-  for  the  coal 
to  separate  and  lose  its  uniformity  of  mixture,  under  which 
condition  it  is  obvious  that  part  of  the  jet  would  Ix  over- 
supplied  with  coal  and  the  other  part  oversupplied  with  air. 

Objections  and  Difficulties. — \\'here  a  blowpipe  effect  of 
the  powdered  fuel  flame  is  obtained,  the  heat  of  a  high- 
velcxity  jet  will  melt  out  the  brick  work  upon  which  it  is 
impinged.  Difficulty  is  also  exjxrienced  by  minute  particles 
of  the  liquid  slag  being  carried  on  in  suspension  and  de- 
posited upon  the  tube  sheet  or  water  tul)es  of  the  l>oiler, 
closing  up  the   flame  space  and  putting  the  boiler  out  of 

•.\bstract  of  a  pai)er  presented  at  th'    meeting  of  the  Chicago  Section  of 
I  lie  -American  Society  of  Mechanical  Engineers  or  May   15. 
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action.    These  detects  are  particularly  noticeable  with  certain 
grades  of  coal. 

Advantages. — From  the  viewpoint  of  the  theorist,  pow- 
dered coal  is  one  of  the  most  attractive  propositions  ever 
advanced  for  the  promotion  of  combustion  efficiency  and 
commercial  economy.  ["here  are  in  all  transformations  of 
enerfiy  unavoidable  losses,  and  we  arc  not  possessed  of  a[)- 
paratus  which  will  gasify  coal  with  100  jier  cent  efficiency. 
In  the  {)r(xlucer  there  is  a  string  of  losses  which  reduce  the 
availalile  heat  in  the  gas  to  a  consideral^le  extent,  and  in 
the  mechanical  stoker  there  are  unavoidable  losses  due  to 
various  forms  of  incomplete  combustion.  Only  in  the  case 
of  powdered  coal  is  the  actual  .solid  fuel  both  gasified  and 
completely  consumcfl  directly  within  the  diamber  desired  to 
l)e  heated.  With  i)erfect  pulverization  tiie  entire  mass  is 
burned  in  suspension  and  in  actual  practice,  but  a  small 
fraction  of  one  per  cent  is  actuall\  lost  in  tlue  dust  or  slag 
pans.  On  account  of  the  fuel  l)eing  conveyed  into  the  fur- 
nace by  the  very  air  which  is  afterwards  to  I  e  u>ed  in  its 
combustion,  and  on  account  of  the  diffusing  of  the  coal 
throughout  the  air  in  a  cloud-like  formation,  there  is  a  pos- 
sibility of  a  mi.xture  which  can  l>e  secured  by  no  other 
means.  Kach  particle  of  coal  is  surrounded  by  a  ])article 
of  air,  and  on  account  of  the  extreme  fi nene»  of  the  particle 
practically  complete  o.xidation  occurs.  The  result  is  efficient 
combustion,  and  we  have  to  deal  only  with  the  effects  of  the 
high  temperature  thereby  obtained.  It  is  now  possiI)le  to 
control  this  temperature  without  sacrificing  any  material 
gain.  Moreover,  the  definite  control  of  the  amount  of  air 
per  unit  of  coal  permits  perfect  variation  in  the  results. 

Stationary  Practice. — Steam  generation  by  the  use  of  {)ow- 
dered  coal  as  a  fuel  in  stationary  practice  is  .still  in  the 
experimental  .stage,  and  herein,  if  anywhere,  powdered  coal 
will  meet  with  severe  competition.  With  the  e.xception  of 
the  Missouri.  Kan.sas  &;  Texas  installation  at  Parsons.  Kan., 
which  is  now  being  put  in  by  the  Fuller  Engineering  Com- 
pany, all  of  the  steam-making  installations  are  in  the  jjlants 
of  manufacturers  of  powdered  coal  equipment,  or  in  |)lants 
very  directly  connected  therewith.  That  steam  can  be  effi- 
ciently produced  in  this  way  is  unfjuestionecl,  if  the  mere 
matter  of  coml>ustion  and  evaporation  is  concerned.  Whether 
it  can  l)e  done  more  economically  than  is  at  the  present  time 
done  by  the  liest  mechanical  stokers  will  still  remain  to  l)e 
commercially  i)roved.  and  even  with  the  powdered  coal  gas, 
analyses  Inciter  than  16  f)er  cent  of  COo  are  not  developed. 
With  the  mechanical  stoker  the  CO..  can  be  maintained 
around  14  per  cent.  With  powdered  cool  the  loss  in  the  ash- 
pit and  in  the  tubes  does  not  exceed  one  per  cent,  and  the 
best  mechanical  stokers  will  not  exceed  two  |)er  cent  of  the 
coal  fired.  A  po.^sible  advantage  in  favor  of  powdered  coal 
of  two  or  three  per  cent  in  combustion  efficiency  is  offset 
by  the  cost  of  fuel  preparation.  It  is  not  reasonably  to  be 
anticipated  that  we  can  get  better  than  96  per  cent  efficiency, 
and  this  is  a  figure  which  can  be  obtained  l)y  the  mechanical 
stoker. 

Ash  Fusihility. — A  phase  of  the  combustion  problem  is 
a  study  of  the  temperature-^  and  conditions  under  which 
ash  will  melt.  It  has  i)een  found  that  coal  a>]i  will  melt 
at  temperatures  h)etween  2,200  and  2.700  (leg.  Furnace  tem- 
jK'ratures  in  commercial  practice  run  Ix^tween  1.800  and 
2.800  (leg.,  so  that  it  is  possible  to  secure  coal,  the  ash  from 
which  will  pass  through  the  furnace  without  fusing.  There 
is  no  hard  and  fast  rule  which  can  l)e  stated  for  the  selec- 
tion of  a  coal.  The  temi)erature  obtained  in  service,  which 
is  a  function  of  the  rate  of  combustion,  the  amount  of  excess 
air,  and  the  proportions  of  the  furnace  chaml>er  must  be 
determined  and  an  analysis  of  the  fuel  made  to  determine 
whether  or  not  it  will  be  suitable  under  the  given  conditions. 
In  powdered  coal  work,  with  a  more  precise  and  scientific 
manner  of  the  combustion  pnxess,  the  necessity  for  the  proper 
knowledge  of  the  fusing  point  of  ash  is  greatly  increased. 


The  Commercial  Testing  and  Engineering  Company  has  de- 
termined that  washing  a  dirty  coal  made  no  difference  in 
the  fusing  point  of  the  ash,  so  that  mere  ash  content  is  not 
the  determining  factor  of  the  desirability  when  considering 
a  coal  for  pulverization.  The  importance  of  this  preliminary 
investigation  can  scarcely  be  overestimated. 

Conclusion. — Powdered  coal  is  radically  different  in  its 
l)hysical  structure  and  method  of  handling  from  any  other 
form  of  coal  hitherto  commercially  u.sed.  Having  marked 
characteristics  it  will  fit  into  certain  cases  with  extreme 
acceptability  and  will  probably  prove  just  as  undesirable  in 
certain  other  cases.  Prolmbly  the  most  important  difference 
is  the  burning  of  the  actual  solid  fuel  directly  within  the 
chaml)er  and  in  direct  physical  contact  with  the  objects  to 
be  heated.  There  is,  of  course,  an  apprecial>le  amount  of 
incandescent  carbon  in  the  furnace  at  all  times,  and  this 
solid  fuel  is  emitting  radiant  heat  in  clo.se  proximity  to 
the  furnace  content.  A  large  amount  of  the  radiant  energy 
is  therefore  directly  utilized,  which  is  not  the  case  with  the 
gasification  of  coal  in  a  detached  chaml)er.  I  cannot  but 
conclude,  therefore,  that  the  success  of  jjowdered  coal  lies 
in  its  adaj)tability  to  the  special  furnaces  of  the  metallurgical 
field,  and  in  those  cases  similar  to  the  locomotive  wliere  there 
are  other  and  weighty  considerations  in  addition  to  the  actual 
relative  increase  in  combustion  efficiencv. 


A  VARIABLE    EXHAUST   NOZZLE 

The  British  Board  of  Trade  has  been  calling  attention  to 
the  special  need  at  the  jiresent  time  of  economy  in  the  use  of 
fuel,  and  the  possible  savings  by  the  use  of  variable  e.xhaust 
nozzles  has  ijeen  more  or  less  under  discussion.  A  recent 
design  of  such  a  device  is  .shown  in  the  accompanying  illus- 
tration. This  exhaust  nozzle  is  the  invention  of  J.  H.  Jones, 
of  Merthyr  Tydfil,  England,  and  it  is  claimed  to  materially 
reduce  the  deterioration  of  firebox  sheets  and  tui>es  t>ecause 
of  a  more  uniform  draft  on  the  fire.     The  engineman  can 


Jones   Variable    Exhaust    Nozzle 

regulate  the  draft  from  the  cab  l>y  means  of  a  rack  having 
five  or  more  notches  so  that  the  controlling  lever  can  be  fixed 
in  any  desired  position.  This  results  in  obtaining  what  prac- 
tically amounts  to  five  nozzles  of  different  sizes.  No  strong 
draft  is  necessary  at  any  time  and  a  consideral)le  reduction 
in  the  amount  of  smoke  given  off  results.  The  device  also 
permits  the  use  of  a  large  size  nozzle  when  starting,  thus  in- 
creasing the  jwwer  of  the  engine  when  it  is  accelerating  the 
train.  A  25  per  cent  fuel  economy  is  claimed  as  a  result  of 
the  use  of  this  type  of  nozzle. 
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STEEL   FRAME  AUTOMOBILE   GARS 

The  Wheeling  &  Lake  Erie  recently  purchased  from  the 
Pressed  Steel  Car  Company  200  automol)ile  cars  of  the  sin- 
gle sheathed  t}pe,  with  steel  under  and  l)ody  framing.  The 
underframe  in  itself  is  not  intended  to  carry  any  load  ex- 
cej)t  in  so  far  as  it  transfers  the  load  distributed  over  the 
floor  to  the  truss  formed  by  the  side  framing  of  the  car.  The 
center  sills  are  built  to  resist  buffing  only,  consisting  of 
12-in.  rolled  channels  weighing  o5  lb.  per  foot,  spaced  12",s 
in.  back  to  l^ack  with  the  flanges  turned  outwardl}-  and  ex- 
tending from  end  sill  to  end  sill.  They  are  tied  together  and 
reinforced  at  the  top  with  a  %-'\n.  cover  plate  running  their 


center  and  side  sills.  Each  of  these  is  reinforced  at  the  toj)  and 
bottom  with  5-in.  by  fi^-in.  j)late>.  The  Ixxly  l>olster  is  of 
the  l)ox  type,  made  of  '4 -in.  pressed  diaphragms,  located 
between  the  center  and  side  sills  and  having  a  steel  casting 
between  the  center  sills  with  14-in.  liy  '  I.-in.  top  and  14-in. 
by  7/16-in.  Iwttom  cover  plates.  The  flcH)r  is  of  I'li-in. 
tongued  and  grooved  yellow  pine,  resting  on  the  side  and  cen- 
ter sills,  and  on  two  intermediate  yellow  pine  stringers. 

The  side  framing  of  these  cars  consists  of  an  angle  extend- 
ing from  end  to  end  and  forming  the  side  ]>late.  to  which 
is  riveted  a  12-in.  by  '4-in.  plate  extending  from  corner  jxjst 
to  door  post  for  use  in  attaching  the  side  jxjsts  and  braces, 
which  are  o-in.  6.7-lb.   rolled  Z-bars.     The  door  posts  are 


Wheeling    &    Lake    Erie    Steel    Frame,    Single    Sheathed    Automobile  Car 


whole  length.  The  sills  are  located  2  ft.  4!,j  in.  from  rail 
to  tx)ttom  of  flange,  under  which  condition  they  meet  the 
M.  C.  B.  requirements  of  area  and  ratio  of  stress  to  strain. 
The  end  sill  arrangement  consists  of  a  heavy  steel  casting 
around  the  coupler  opening  forming  the  striking  plate,  with 
10-in.  rolled  channels  weighing  15  lb.  per  foot,  extending  be- 
tween the  striking  plate  and  the  side  sills.  They  are  tied  to 
the  side  sills,  which  are  also  10-in.  15-lb.  rolled  channels, 
with  malleable  iron  push  pockets.  There  are  seven  floor 
beams  consisting  of  flanged  diaphragms  made  of  '4 -in. 
pressed  steel,  located  between  the  center  sills  and  between  the 


4-in.  by  .S'j-in.  by  5/16-in.  rolled  angles.  These  members, 
together  with  the  side  sill  channd,  form  the  carrying  truss 
of  the  car.  The  siding  is  l^^-in.  tongued  and  grooved  yel- 
low pine,  bolted  to  the  inside  of  the  side  frame  meml)ers  with 
'  j-in.  carriage  bolts. 

Each  side  of  the  car  is  jirovided  with  a  10-ft.  door  oi)en- 
ing,  etjuipped  with  double  d(K)rs,  so  arranged  that  an  oj)en- 
ing  of  either  6  ft.  or  10  ft.  may  be  obtained.  The  center  of 
the  10-fl.  ojiening  is  2  ft.  6  in.  off  the  center  of  the  car.  the 
two  centers  are  located  diagonally  oj)posite.  The  doors  are 
made  of  yellow  pine  sheathing  and  framing  1,>/16  in.  thick 
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H  lioii.  1  fu-i.-  drlort'*  .iin?  |»;irti(  ularlx  imti* caMc  willi  (frt.iii 
^radi'-;  ut   I  (i.il, 

Arlz-ail'iiit  s:      V.utln    tin-    \  icw  imim    ni'    tlic    ilnnri-t.    |»iu 
■  it-nil   ((lalfv   one   o\    tli<-    nm-t    attrattivr    |>ri»|i<i~iii<iu-   t\tr 
ai|vaini<l    for    tlio    j)ritMmtioii    ni   ((nulm^tinii    (  tin  itin  \     and 

•  nrnnunial  tM»n<»nu.  riun  arr  ii\  all  lraii^f(irniati(in>  nt 
viuTi:\  iinavoidalilo  Id — 1-~.  and  wc  art  not  pu — t~~i<l  ul  a|t- 
[•aratil'-  uhi»  Ii  will  s»a>ifv  in.il  willi  lim  |>rr  rt  ni  itYu  ii-nrv 
In  tin-  j'riidiKvr  llhTC  i>  u^irinu  ul"  lo^^r-  wlihli  ri  diii  <■  the 
availal.li-  lM;at,.  ill  ihc  1,'a:-  t«»  a  ♦^()n-i<lrral'li-  iMiiiI.  and  in 
ilu-  nio  haiii-ai  >t«jkrr  rlirn*.  an-  iinaviiidal.lt  lij-><>  dm  to 
variou-  f(»rm.-  «ir  in<  t'lniilrti'  xmilai-linn.  '  )nl\  in  tlu'  <a«r 
of  [Miudttrcd  <oal  i>  tin-  :m  inal  -olid  liul  I'oili  '^a-iricd  ami 
MtMi|dclfTv"T->*>>""^iJ'^V''. 'l.i'^'* 'l>  williin  tlir  .liamlur  di-in-d  to 
l.r  hiaicd.  '  Willi  jK-rUvt  ['U|v«ri/ati<:n  tli<-  rniirt-  nia~-  i- 
iiurni'd  in  Hi-iu-n-iiin  and  in  aitual  [iraii'ir.  i.ut  a  -mall 
ira<tioH.H»fi'V"*»t-  {•(  f  <  aijt.  i*  a<tiiall\  In-t  in  i1u<  dn-l  or  -la-j 
I>ah*.  (h\  Ai i  oiml  tifSdw  f'ui-l  Iwinu  •  (!ii\«'\rd  into  tin:  lur- 
natr  Ti-\    Hi(    v,-rv  air.  whi*  i[   is  af(trv\ani>   to  ii    u-id    in    it* 

•  iMnl>U'>!ii.ii.  .ilul  .  <rfl  ,'at.>nnnt  ol"  tiu*  dinu-ini:  of  tin  «oal 
■lirirtmlioiU  tUtr  air  iii  a,  »If;u<i-likf  formation.  tluTt?  i<  a  im>s--: 
-il.ility  uf  a'  n\i\lutr.  wiiiih  »uii  I »t'  >t'i.un.'d  \>\  no  otlur 
nnaii>.  Ruh  i>iini^;.l«"  <'i"  «oal  i-  ■.iirroiindcd  1>\  a  ]iart<\lf 
oi  aif.  .in<l  uh  ari.ouni  uf  tlu'  i\tnin«'  iVikiu--  of  tli«;  |>artit  It- 
;.ra«  ti<  all-y  «»»ntj>l<tt*  (ixiilalion  *n«.ur-.      llu"  n>idl  i»  rfln  iivnt 

'  Mnilni-tioUvi'i"!  >Vi- have  to  (linil  only  uitli  tin  »  ffo  t>  of  tin 
iitL'li  uni|)iratm"r  tln-riK}  ol.t.iiiltil.  Ii  i-  iiovv  |ni><ililf  to 
.  oiitrol  fhi-  tt-in|>(rat\ir«-  uitliout  --ai  rii'n  ini,'  an\  material 
.lain.  MoreWtT.  tlu'  di'linitr  rontrol  of  ijn  amount  of  air 
|rt  uiiit  oI  j.^K^i,jVr:nits. fATlVrt  \ariaiion  in  tin-  rc-ult-. 

"^77/j**;^/Vv 7'r'j<'/(V«;."--St«ani  utinration  li\  tlic  u~r  of  pou 
d«Ti<l  ( oal  a-i  a  fiu-l  in  stationary  |ira»ti«f  i-  -till  in  tlir 
<  \|MTinK'Ulal  -ta^f.  and  lirrrin.  if  anvulu-n-.  iniwdcriil  io;il 
will  nii'ct  with  M\  err  <  oin|iflilion.  With  ilir  ■  \M|ition  of 
theMi>.*our.i.  Kaii>a7>  ^'  IV-Na-  in-tallalion  at  I'ar-on-.  Kan.. 
uhiih  is  now  l.iinii  put  in  liy  th«-  I  ulhr  I.nuindrinu:  Com 
j.>an\.  ail  of  llw  -l^-am-makinL'  in-taliation-  an-  in  tlw  plant- 
of  manufuiturrr^  V(f  powdrrrd  loai  i'|uipnirni.  or  in  plaiit- 
\«T\    (limth    1  omii  1  trd    tiariu  itii.       lliat    -ti  am   tan    in-  rlti 

•  it-nth  prirtlutKl  in  llii-  \\a\  i-  uni|n«--tioni-<l.  if  tin-  mcrr 
matti-r  of  v  ombu-tion  and  t  \aporalion  i-  idiu  iriu  d.  W  lirllu  r 
•it  4un  Ik.'  (i<flu"  nvtr*-  c<«»n«)nii<  ali\  tlian  i-  at  tin-  prt-ciit  tinu 
(loHf  by>tbo--U:.''1.' l)>t'<  ii.ini"  al   -toki-r-   will   -till    r«niiiii   to  l.< 

'  oinint-n  ially  provitj.  ami  fvi  n  w'lli  tin  powdi-rid  mtil  um-. 
.'.nah-i's  U-ittr  thin  In  ptr  m  nt  of  (  <)  an-  not  dt^A'llopt-d. 
W  itii    th<     nk-ihanrtaj    -tokt  r    tin     (O     ..in    in-    matntaiiifd 

.roiin«r  14  per  f'Pii'-  W  itli  I'owdind  >  oai  tin  lo--  in  tin-  a-li 
pit  .iitj«l  ill-'tlu-  tltU>>  dtit--  init  t  At  (fd  one  pi  r  (tlit.  .ind  tin 
'  f-t   im-<.hani«  a1  :-!i<>kj'rr   uill  not  rsttid  two  pi-r  tint  of  tin 

oiil  iJndy  -V  P<i*-iMT'' :id\antam'  in  f.ivor  of  |toudi-ri-<l  (oal 
'  >f   mV);  V)r.  ■  lIiP  ;  \\  u\.  <  fiin)  >u»titin   fft'irit-ntv    i.>.  olf-iM 

•V  ihf.  i.or-t  of  iiK-l  pfvparatfoiv.    -tt  is  lutt- n-a-onal'^y  to,  (A- 

infivipafcii  itiitl .  w  i-  i  a  n  «.'» t  l«'tlvr  thati  '"•  jur  « iiil  ffln  itin  V;  - 
ami  til i-  is' .'.T'l-jur.    vlii.il  t-vn  l.r  ol'tailiinl  l».y.lln-  nirt;iia,ldt;il 


toktT.~ 


■    ■    mpVPai 

4K-rii4ur< 


,i.|4i.u-:i-   of  (Ml--  i<iJiilili>tiioii   prolihtn'  i-- 
I    t-,  liii  -"  .jnd   t  i.ivdilion.-r    umU-r  whit  li 

Tf   '  ^'und   thal/tiu.1   a-ii    \yj]l  jiirjl. 

<u]  2.7' It k;rti  u! .  l-"unia.. c  li-jn 
run    J»t-tU;('OU.  l;SM(i    al.nl. 
:!.>'*<  iflii:..  -»»  liial  U  I-  fio--iUlt    lo  >-*-t  iirt-  t  oal.  tlVi-  ;i-h  from 
whit  h 'uill^ia-*  throiiiih -.iht-  furiiatv   without   fusing',      ilii'ri- 
i-  utK  hanl  and   fa.»t  tttivwhhh  «'an.  1>C'  statrd   for  the  >c]v('- 
Tjon  6l'  u  tthil:  j.'rht--  Il'n\|><'ratufv  fihtainttl  iti  ^irvii  i-.  uliith 
r?-  u  fumiiuji  (if  jl^/T.'i.tt-tifttfliilin^iion.  tin-  amount  of  r\ti-s> 
air.   ami  iht'   I'roportions  of.  .the   furnan-  t  hantU-r   nni-t    l>t- 
dttfrniinid  and  an  analy.ris  (»f  thi-  fiii-1  made  to  dtttrinint- 
whi'tht-r  or.  Ill  It  it.  will  !>«•  snifahh'  innii-r  tin-  Liivt-n  lomlititm- 
In  po\vdi-r».-d  UKit  \vork,  with  a   inon-  prt-t  iM*  and  Mi»-ntitit 
inaniifrof  iht- 1  oniliii^tioiviirorf— .  tin-  nm-^-ity  for  tlu-  propi  r 
k Ik iw  1i  d"i    wf  di.-    ''o-itiL'   fminl    of   a-li    i-    'jriatlv    iiii  ri-a-t-d 


Iht-  ( "oinmi-rt  iai  It-.-tiny  ami  |-".inzint-t'rin!.r  (dmpan\  ha>  <lc- 
urnn'm-d  iliat  wa-hinu  a  ilirtx  tDal  maiii-  no  diflcrt-nn'  in 
liu-  fu-iiiiz  point  of  tin  a-li.  -o  that  nun-  a-li  lontt-nt  i-  not 
tin  di-ti'rminin'.i  fat  tor  <if  tin-  ilf-iral>ilit\  wlu-n  tonsidt-rintr 
a  I  oal  for  puK  .ri/at  ion.  llu-  impitrtaiut-  of  tiii-  [in-liniinary 
invt--tiuation   tan   -tani-h    !•»•  ovt-rf-tiinatt-d. 

(inirlusiini.  rttutliTi-ii  to.d  i-  raiii<  ail\  diflfri-n'  in  it- 
pin-iial  -tru.  turi-  am!  nutliotl  of  liandlini;  from  an\  otlu-r 
form  of  I  oal  Intlnrto  i  oinmcn  iall\  u-i-<l.  llaxiiiL.'  marki<i 
I  iiarai  liri-tit  -  it  will  lit  into  ti-riain  i  a-r-  willi  i-viri-mi- 
at  t  tptalnlitx  ami  will  prol>aM\  provf  ju-t  a-  umli--iral»Ii'  in 
tirtain  otlnr  •  a-i -.  l*roi<aM\  tin-  mo-l  important  iIitYi-n.-iu f 
i-  tin  liurniiiL'  of  tlu'  aitual  -oli<l  fuil  din-tth  within  tlit- 
tiiamld-r  anil  in  .liicit  pli\-iial  vontatt  witii  tin-  ohji-tt-  to 
In  iitatiii.  rin-r-  i-.  of  i  our-t-.  an  apprii  iaMc-  amount  of 
im  andt->tint  larlioii  in  llu-  furnati-  at  ail  tim;--.  ami  tin's 
-olid  fiii-l  i-  iinittini:  ra<iiant  iuat  in  tlo.st.'  i»ro\imity  t(» 
tlu-  furnati-  t  </ntt-nt.  A  larut-  amount  of  tin-  ratliani  t-ju-rtiy 
is  tiurft'on-  dirritlx  utili/iii.  wliiili  i-  not  tin-  i.im-  with  tlu.' 
Uii-ilii.ation  of  loal  in  a  dt-Iai.iu.-<l  liiaml.rr.  I  lannol  hut 
vnMilndi'.  tlu-nforr.  tliai  tin-  Mirress  «>f  ptiwdi-ri'd  ««ial  lii'S 
in  its  ai|a(>tal'ilit\  to  tlu-  >pt-iial  fiirnact-s  of  tlie  tiiftaliurnital 
la-id.  ami  in  llni-i-  ta-i-  -imiiar  to  llu-  iotoinotivt-  wiu-rc  tlu-re 
art-  ollu'r  and  wt-iixlitx  t  oii-idi  ralion-  iii  adililion  to  the  at.ll4;tl 
u  latiw  im  n-a-f  in  ttiinlui-tioii  itVnit-iu'v.  .■,■■'."•:./■.  ■'■.-    "•■ 


;    \  \  \Ki\nii-   i-\ii\i  SI    Si)'/./.\\' 

rin-  liiui-h  llo.ird  of  IraiK-  h.i-  l.rtu  i.iiiiin:  alltntioii  tt^ 
ihf  -p(-t  iai  niid  at  iln-  [iri-rni  tiiiif  of  iifiuMnx  in  tiir-  ust'  of. 
fial.  and  tlu-  po--il.lc  -.iviin^-  Ia  tin:  u-c  of  varialdt-  i-\haust 
no/./.li-^  ii.i-«  l»t-rn  morf  or  it--  umirr  tli-(ii--ion.  .\  n-:  iiit 
di--iun  -f  -u>  h  a  df\iii-  i-  -houii  in  tlu-  ai  t  ompanv  inu'  ilhiN-. 
traiioii.  I  iii-  t-\iiau-i  no/./lc  i-  tin-  iimntion  of  |.  11.  loms* 
of  .\lt-rthyr  I'ydt'ii.  i'.imlami.  .iiid  it  i-  i  l.iinifd  to  ni.ili-rially 
n-iluii-  tin-  ik-ti-rioratioii  of  t'iri-lio\  -hut-  .iiid  tul>f>  l>t-iau.se 
of  a   mort-  uniform  draft   mi   tin-   lin-.       I  lu-  iiniini-man  can 
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ii-iiulalf.  tin  draft  from  lln  tali  l.\  mtaii-  of  a  rayk  haVintJ. 
livf.or  nti.rt  notiht-  -o  ih.it  tin  .oni  roll  iiiLr  If\i-r  c  an.  Ih-  tivtti; 
in  any  <ii  -iifil  po-ition.  I'hi-  n-uii-  in  olttainiinr  wlial  jirac-'. 
til  ally  ;;ii.ount-  to  Tim-  no/./lt-  of  diffiTiiit  -i/i--.  No  -iroiitr 
•  Irafl  i-  i.tti— ,ir\  .it  any  time  and  a  roii-idt-r.iliU-  rt.-duition 
in  tlu-  an.ount  of  -inoki-  Liixt-n  olY  n.-ult-.  lln  de-vitt-  ;(ls<i 
pt-rinit-  ihf  u-i-  of  a  larLir  -i/t-  in)//.lt-  wlnn  ^tarlini;,  tini>  in-> 
I  ri-.i-iii'.:  tin-  powt-r  of  tin  riiu'iiu'  ulu-n  it  i*  afu-leratint;  tlu- 
train.  .\  _\>  pt-r  ttiit  fuil  i-tdiioiny  i-  i  laimi-ij  as  a  n -Kilt  of 
tin-  u-t-  of  thi-  ty|H'  of  no/zle.  ...-     '..      - 


Car  Department 


STHI^I.  M<  wii:  AiioMoiiiiF  c:\KS 

I  ir  \\  lUvlitit;  ^;  I.;ikv  JOrit;  rit;cnt.l\  [atrcb:iHHr.frit>nv  the 
l'rt<>t''i  Stivl  Car,  (  (uivitaiiy.  2<><)  ;iut<ini<jl>ilf  t'lirs  of  the  '^in- 
^li-  -ilu-atfutl  typf,  with  >Ui'l  uikKt  :»n<|  ImxIv  frKJnini:.  'I'h'v 
an'lorfruiwc  ill.  rtM'lf  is  ixti  iiiiriKltd  to  Varrv  any  hniti.  yx- 
iOj.it  in  so  far"  as  it  tr.:insfcr«i  tlu-  load  <li<irilaiioi  «»vcjC  ilio 
rl<ir»r  io  ihf  tru>>  fonind  IV\  x\\v  -i'li-  franiini:  «»1  th«' ciir.  Thv 
» vntvr  >ill-^  arc  luiiU  to  n>i>i  IiiilTm!^  only.  ccMisistiiv^  (rt! 
IJ-iii.  rollod  tiiaiiiu]-  wciLrliinii  •v-"'  H'.  |kt  foot.  >iiacv<l  1  2 vs. 
in.  Itatk  to  haik  uitli  llir  llaiiilt'-"  turned,  {)UtAvar(ll\  and  I'V- 
'niidiiiL'  from  md  -ill  to  end  -ill.  I'luy  ure-tiwl.  tOjiVtht*  UU<t 
rrinidrcrd  at  tlir  l<>|i  ujili  a   .'^-in.  t«i\ir  i>latc  runninir  their 


■  ■  i  nlt-r  a!id»id«' -ills.  .F.a«ir  o1  th«.>i-  i-  r<iiil",r'<*i  -»'-  'i'*^  I'lp  an.o 
ocittoni  vviiji  5.-in.  In    's-iiy   I'lutv.-".     I  lu-  it<Kty  i'olMcr  i<  ui 
llu'  Ik'X  Ayjx",  \wu*U-  of   '  /-ill.  .presort! .iliajHimiriiis.   liKaU'tl . 
U'tywi-n  iho.ciMUfr  and  -idv  --ill-  an«i  liaviivi:  •Hi-.''ttH.*l.<'u*iift«i 
Jaivvi-cn  rlje-  « vnk-r  silK  \\  ith  1 4--iii'.  P»y  •  '  _.-in:.. ioji  ^^^<i  14-m.. 
Inv  7   l''-'»i  :  iKiitovn   <  oait  j'latW:     'I"l>r   iloor   >.*   of   1  ^:.;^-ui._ 

.  Kotisinc'l  aili.1  iir.<M)Vi«l  yi.lh m  | liiu-,  nstinii  (Mi  llfi-  >i<lt-  An<l: Ceii^ 
Iff  -^ills;:  aiul  OH  tA\<i  iiiirrini diatc  yvjlow  j>inc*'>triiii;or-«. 
,  Ilii-  -i<l<'  franiini,'  of  tlu^i-  <  ar>  toii^i-.i>  <if  ;«)  anile  wlviid- 
iiii!  froin  t-nd  to  end  aiui  foniiinj:  the  -mU-  jtlatt-.  to  >vhiili 
T"^  rivitfd  a  IJrin.  Iiv  '  j-iij.  ]>htt«-' e\tt  ndinsi  frvnu  <.<»nier  J^rst 
tn  d<wr  |io-t  for  ii-r  in  atta.  hini:  the  >idt;  ■Jm»>1>  ami  Itrac^- 
whit  h    arc  .>4n.  <».7-llv.    niHed   Z-I«ars.      i'he  tUxiF'  |i<<-.ti».arc 
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whole  linrrth.    'f'hc  <i1N  ;rn-  loi  atnl   2   ft.  4    _    in.   fn.m  rail 
to   IxiHoni   oi'    tlan^i-.    iindir    wliitli    (oiiditimi    tlicv    nuit    tli« 
M.   (  .    \'t.    n(|iiiri'nunl-  of  ana   and    ral'.o  <if   -in---   in  -irain. 


-1  in.  l.y  .>j-in.  hy  5  I'lrin.  r«»lU«l  ain^ii  -  i  i.K-r  nii-ml»«.-r>. 
iiiLrctlur  with  the  -idc  -ill  ihannil.  form  lli«.  tarr\ini:  tru*> 
i:\   i1k-  tar.     I  he  -idini:  i-   1  '  j-in.  tontiikd  atui  i^riMiwd  wl- 


'I'hr   rnd    -ill    arraiimiiKin    .oii-i-l-   nf   a    heavy    -u  i-l    i  a-linu       Itiw  |>ini-.  l.olti<|  In  tie-  insiiK-  ol  llu    -idi-  franu   nuinl'i-r*  with 


aruimd  tin-  (i)U[iK'r  o|K'ninu'  formiiii:  llu-  -irikiiej  |ilati-,  with 
!<•  in.  n  1U<1  <  liaiiiul-  urinhiiiL;  1.^  li>.  ]nr  fnni.  r\u  ndiim  Ik- 
twiiii  the  strikini:  |>lalr  and  tin-  -idi-  -ill-.     Tlux    an    tird  In 
the  -ide  ^ill^.   wliitli  urc  ul-o   l(i-jn.    ].>  11,.   mllcd  thaniu-ls. 


'    -in.  earriam-  holt-.  .;..    -       v.;  :  .  -      .    ..  . 

I'arli  <i<k-  of  tin-  tar  i-  jint\  idid  wilh  a  lO-fr.  diwr  iipt-Ti 
in.ii.  «i|iiiii|Ht|  uidi  douhte  d«H)r>,  m»  arrani:*il  that  an  «t|Hn 
ijltj  of  t  iilur  <•   fi.  nr  IH  it.  nUiv  1>g  t»l»tain«tK,    Tlit-  cciittT  of 


with  tnalKahlf  inm  push  [intkii-.  I  Ik  n-  an-  -t\*n  ihHtr  llie  lo-fi.  «»jK-ninv.'  i-  ift.  o  in.  «»it'  ttio  renter  of  the  lar.  the 
hiam-  t  (in>i>tin!Li  of  llain^cd  dia|'hramii-  math-  of  :  in.  two  (vnti-r<  are  lot  alfd  dia^onalU  oit|Mi>iti.  Ilie  «KH«r^  arc 
|>n— -fd  >tiTl,  l«ieali-d  l»itvv»,-tn  tlutt-nttT  -ill-  and  I'ttwtiTi  iht       inailc  nf  \tllnw  jiiin-  -lualhini;  ant!   fratniiie   1^    1«'   i^    thitk 
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and  are  equii^pcd  with  Camel  fixtures.  It  was  believed  that  end 
doors  were  nut  necessary,  the  ends  of  the  car  are  of  solid  steel 
construction  of  the  Murphy  type.  The.se  are  riveted  to  rolled 
angle  comer  posts  which  are  tied  to  the  side  sills  with  diago- 
nal tie  straps.  Each  end  is  provided  with  a  flange  at  the  top 
to  form  the  end  plate  of  the  car  and  one  at  the  bottom  for 
riveting  to  the  end  sill.  'I'his  bottom  llange  also  supports  the 
floor  at  the  ends,  making  the  car  grain  tight. 

The  roof  is  of  the  outside  metal  type,  having  rolled  tee 
carlines.  The  inside  measurements  of  the  car  are  8  ft.  6  in. 
by  9  ft.  by  40  ft.  5  in.,  the  height  from  rail  to  top  of  running 
board  is  13  ft.  SJs  in.,  the  width  over  all  is  9  ft.  11 '/.  in.,  and 
the  length  over  ."Striking  plates,  42  ft.  3^  in.  The  cars  are  of 
80.000-lb.  capacity  and  weigh  42,600  lb. 

The  cars  are  etjuipped  with  the  following  specialties: 
\\'estinghouse  air  brakes,  Sharon  cast  steel  couplers,  Carmer 
cou|»ler  release  rigging.  Imperial  Api>liance  Company's  cou- 
pler centering  device  and  Miner  friction  draft  gear  with  two- 
part  cast  steel  }<)ke,  having  key  attachment.  The  trucks  are 
the  Bettendorf  type,  having  cast  steel  bolsters  with  Stucki  side 
bearings.  Barber  lateral  motion  device,  ca.st  iron  wheels, 
M.  C.  B.  Xo.  2  brake  beams  and  steel  back  brake  shoes. 


THE  PASSENGER  CAR  TERMINAL  ^  ARD- 

BY    W.  N\.  WARNFR 
Foreman  Car  Departiiirnt.   l->ic  Railroad,  CIcM'land,  Ohio 

The  pas>-enger  car  terminal  repair  yard  answers  al)out 
the  same  puri)Ose  for  the  car  department  as  the  roundhouse 
docs  for  the  hxomotive  department.  It  is  a  place  where  a 
very  careful  inspection  is  made  of  every  visil)le  i)art  of  the 
car,  where  all  light  repairs  that  can  be  completed  in  a  few 
hours  are  made  and  supplies  furnished  for  the  next  trip. 

It  is  very  important  that  the  repair  yard  be  located  near 
the  passenger  station  from  which  tlie  trains  depart;  this  saves 
excessive  terminal  expense.  The  layout  should  be  such  that 
the  cars  can  be  readily  switched  from  either  end.  It  fre- 
quently happen'^;  that  at  the  last  nv'nute  an  additional  car 
is  ordered  placed  in  the  train,  and  this  can  be  done  in  a  short 
time  if  the  yard  is  open  at  both  ends.  There  should  be 
|)lenty  of  track  room  and  a  lil»eral  amount  of  space  between 
tracks  so  that  there  will  be  no  danger  of  [)ersonal  injury  to 
employees  by  cars  moving  on  tracks  adjacent  to  the  one  on 
which  the  employee  is  working.  The  legation  should  also 
be  such  as  will  permit  of  a  good  drainage  system.  The  yard 
should  be  planked  or  otherwise  covered  and  kept  clean. 

The  following  facilities  are  quite  necessarx  :  A  good  water 
system,  a  good  steam  heat  j)lant.  a  compressed  air  plant  that 
will  maintain  a  maximum  pressure  24  hours  a  day,  a  drop 
pit  for  removing  wheels  and  pedestals,  a  vacuum  cleaning 
.system  for  cleaning  cushions,  etc.,  and  all  the  necessary  tools 
and  buildings,  such  a>i  ice  storage  hou.>^e,  office,  a  storeroom 
for  supplies,  a  .small  workshop  for  the  carjx'nter  and  black- 
smith work,  and  a  room  for  the  emj)loyees.  These  rooms 
should  I'C  ef|uipped  with  individual  Icxkers,  a  tal)le  for  tiie 
u«e  of  the  employees,  and  a  f)lace  for  them  to  wash  up. 

.A  good  location  and  layout  and  the  projjcr  facilities  mean 
much  toward  successful  operation,  but  without  a  g(xxl  live 
organization  the  desired  results  will  not  be  obtained.  Fir>t 
of  all  wc  must  have  a  good  live  foreman  who  understands 
the  operation  from  .\  to  Z;  a  force  of  the  very  l)est  car  in- 
spectors; the  necessary  number  of  g(K)d  repair  men;  a  good 
steam  heat  m.'^n;  an  air  brake  man  who  keeps  up  to  date  on 
the  latest  development-;  in  pa-senger  car  lirake  e(|uii)ment;  an 
inside  insj)ector  who  knows  what  is  re(|uired  and  sees  that  it 
is  done;  a  force  of  pipe  fitters  who  can  make  all  repairs  to 
air,  steam,  signal,  water  and  gas  fixtures;  an  electrician,  a 
carpenter  (or  more  than  one,  if  necessar\),  and  a  blacksmith 
and  helper.     The  size  of  such  an  organization  will  depend, 
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of  course,  upon  the  number  of  cars  handled.  The  force 
should  be  capable  of  increase  or  decrease  on  short  notice. 

The  first  move  of  importance  after  a  train  arrives  in  the 
repair  yard  is  a  careful  inspection  to  see  if  any  repairs  are 
necessary  that  will  require  that  a  car  be  switched  out.  The 
mspectors  in  charge  of  the  steam  heat  should  see  that  the 
steam  heat  system  on  the  cars  is  properly  drained  to  avoid 
freezing  in  cold  weather.  The  air  brake  men  should  also 
look  over  the  brake  eciuipment  to  see  if  there  are  any  defects 
that  require  their  attention.  Much  depends  upon  the  proper 
mainten;ince  of  the  air  brake.  A  very  careful  inspection 
of  the  brake  rigging,  trucks  and  draft  rigging  is  necessar}\ 
The  absence  of  one  cotter  may  mean  a  car  failure  or  possi- 
bly a  derailment.  'J'he  couplers  should  be  gauged  for  height, 
and  also  for  wear  of  the  knuckle  and  lock  to  avoid  break-in- 
twos.  The  journal  boxes  should  be  examined  each  trip.  All 
of  the  interior  aj)pliances  should  be  examined  to  see  that  they 
are  in  proj)er  working  order;  the  more  important  of  these 
are  the  lighting  system,  the  water  .system,  tlie  drips  from 
sinks,  basins,  etc.  The  seats  should  be  examined  to  see  that 
they  are  not  defective  and  that  there  are  no  projecting  .screws 
or  other  objects  that  might  cau.^e  passengers  to  tear  their 
clothes.  The  toilets  should  be  thoroughly  scrubbed  and  dis- 
infected, the  floors  scrubbed  and  the  seats  du.sted,  preferably 
with  a  vacuum  cleaner,  the  interior  of  the  car  wiped  and  the 
windows  cleaned  inside  and  out.  The  train  should  be  made 
up  as  early  as  possii^le  so  that  the  air,  steam  and  signal  sys- 
tem can  be  tested  for  leaks  so  that  any  defects  that  might 
develop  while  the  cars  are  being  switched  can  \)c  taken  care 
of  before  the  train  is  due  to  de])art.  There  should  be  a  speci- 
fied time  for  the  road  engine  to  couple  on  and  a  record  kept 
of  the  time  the  engine  is  actually  coupled  to  each  train.  This 
will  i»rompt  engineers  to  get  engines  on  the  train  on  time. 

11ie  foreman,  yard  master  and  station  master  should  keep 
in  clo.'^e  touch  with  tach  other  to  prevent  delays. 


DEPRESSED   AISLE   STRIPS 

The  Union  Pacific  is  using  depressed  aisle  strips  in  the 
floors  of  coaches  and  chair  cars.  The  strip  is  linoleum,  18  in. 
wide  and  set  in  flush  with  the  top  of  the  Flexolith  flooring. 
It  is  'ontinuous,  extending  the  full  length  of  the  passenger 
compartment.  The  linoleum  is  applied  to  the  flooring  with  a 
heavy  coat  of  lin.seed  oil  or  a  suitable  cement,  and  is  then  se- 
curely  tacked  to  the  wood  stringers  over  the  center  sills  with 
small  galvanized  barl>ed  nails.     The  linoleum  used  is  y^  in. 
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Depressed    Aisle   Strip  for   Coaches   anci   Chair   Cars 

thick,  composed  of  inlaid  alternate  red  and  green  blocks, 
1  \^/hl  in.  scjuare  or  2  in.  diagonal.  The  blcxrks  are  laid 
diagonall\  and  the  strips  are  cut  along  the  diagonal  center 
line  of  the  red  l)lc)cks  to  form  the  edges  for  the  sides  to  match 
the  color  of  the  Flexolith  flooring.  The  use  of  the  strips  in 
this  wav  is  .^anitarv  and  also  tends  toward  safetv,  as  it 
prevents  passengers  from  tripping  over  the  edges  of  the  strips. 
A  maroon  coloring  matter  is  mixed  with  the  Flexolith  floor- 
ing com))ound,  which  eliminates  the  frequent  necessity  of 
repainting  floors. 


nt^Freight  Car  Carpenter  Apprentices 


The  Santa  Fe  Has  Had  Great  Success  in  Its  Efforts 
to  Attract  and  Train   Young  Men  for  This  Work 


->C3fV.4fT^ 


freight    Car   .Ipprculicrs   or.    Air   Brakr    Work 

CAR  clej)artment  officers  have  found  i^reat  difficulty  in 
holding  apprentices  and  in  developing  thorough 
ccjurscs  of  in>tiuction  for  them.  The  Santa  Fe  start^'d 
to  provide  adequate  training  for  freight  car  carpenter  aj)- 
prentices  about  two  years  ago  and,  because  of  the  results,  has 
been  encouraged  to  broaden  the  course  very  considerably 
So  imi>ortant  is  this  work  regarded  that  a  considerable  part 
of  the  time  of  the  annual  conference  of  aj)prentice  instruc- 
tors*, which  was  held  at  Topeka  in  May,  was  given  over  to 
a  discussion  of  its  problems. 

ADDKKSS    15V    MR.    SWAXSOX 

C.  X.  Swanson,  superintendent  of  the  car  shops  at  To- 
peka, >poke  to  the  apprentice  instructors  concerning  freight 
car  carpenter  a|)prentices.  Among  other  things  he  said: 
There  is  one  word  that  is  uppermost  in  the  minds  of  the 
American  people  today,  and  that  is  "pre])aredness."  The 
government  is  just  awakening  to  the  fact  that  it  must  pre- 
J)are.  The  Santa  Fe  woke  up  several  years  ago  and  started 
the  apprentice  system  to  prejjare  the  men  who  are  to  run  it 
in  the  future.  This  organization  is  like  one  big  cog  wheel, 
each  one  of  us  being  a  cog  in  the  wheel.  The  man  who  works 
on  draw-bars  of  the  cars  is  as  necessary  a  part  of  this  organi- 
zation as  any  of  the  higher  officers.  The  part  the  freight 
car  carpenter  jdays  is  to  prepare  a  vehicle  to  haul  the  one 
thing  a  railroad  has  to  sell— transportation.  There  are  many 
who  do  not  thoroughly  appreciate  the  im])ortance  of  freight 
cars,  but  when  it  is  considered  that  thousands  and  thousands 
of  dollars  are  spent  for  loss  and  damage  due  to  defective 
t'quijmient,  the  imjiortance  of  the  car  rej)air  man  becomes 
ap[)arent.  A  small  defect,  ■^uch  as  leaky  construction,  often 
means  considerable  money  spent  in  claims,  all  of  which 
means  that  a  job  worth  doing  is  worth  doing  right.  Don't 
turn  these  cars  off  the  repair  track,  exj)ecting  the  next  divi- 
sion point  to  take  them  and  repair  some  jxirt  that  you  left 
undone. 


*An    account   of   the    uenemi    (iroblems    wliicli    were    discussed    at    this    con- 
ference  will  be   found   in   the    Railway   Mrtlniiiiial  liiikiiwcr  of  July,   paiie 

363. 


It  is  necessary  for  the  apj)rentice  instructors  to  u."*e  dis- 
cretion in  placing  the  l)oys  in  the  different  gangs.  It  is  gtxxi 
I)ractice  to  bunch  the  more  advanced  boys  together,  rather 
than  to  have  one  of  the  gang  hold  them  back  in  their  work, 
which  is  at  be.st  discouraging.  Those  boys  who  started  their 
apprentice  course  seme  time  ago  have  l)ecn  placed  in  gangs 
on  what  is  called  the  heavy  side,  rebuilding  cars  from  tlie 
ground  u[),  and  the  men  in  the  sjangs  are  very  much  pleased 
with  the  work  they  do.  Care  must  i>e  taken  in  selecting  the 
bo\s  when  they  apply  for  an  apprenticeship.  It  is  highly 
desirable  to  have  as  large  a  waiting  list  of  prospective  aj)- 
prentices  as  possil)le  in  order  to  keep  the  apprentice  ranks 
full  at  all  times. 

Following  Mr.  Swanson,  David  Hurley,  general  foreman 
of  the  freight  car  shops  at  Topeka,  gave  a  brief  talk,  testi- 
fying to  the  good  work  being  done  by  his  freight  car  ap- 
prentice^,  particularly  tho.ve  who  had  l)een  in  ."Service  a  year 
or  more.  He  said  that  the  j)resent  method  was  far  su|>erior 
to  the  former  meth(xl  of  recruiting  and  training  freight  car 
carjK'nters  by  the  student  system. 

CA,R    IXSI'ECTIOX 

H.  L.  Shii>man.  general  etjuipment  insjKxtor  of  the  Santa 
Fe,  gave  a  talk  on  Overhead  and  Terminal  Inspection,  at 
the  Thursday  afternoon  .^e.ssion.  He  called  attention  to  the 
important  defects  met  with  in  car  inspection,  s|H*aking  par- 
ticularly on  the  ntvessity  of  j)roper  insiKTticn  of  car  roofs 
and  doors  and  draft  rigging.  He  showed  samples  of  de- 
fective car  brasses  which  caused  hot  jcurnals.  In  some  of 
the  journal  l)oxes  having,  the  six  or  four-p(Kket  ty{)e  wedges, 
the  ribs  on  the  wedge  will  cut  :'nto  the  l)ox,  so  that  in  time 
the  wedge  will  l)ear  solid  on  the  box  and  have  no  opjxir- 
tunity  for  nxking  when  a  suddenly  applied  i)ressure.  >uch 
as  cau.^ed  by  the  l)Utt:ng  of  two  cars  together,  is  applieti  to 
the  brass  by  the  journal.  This  ver\'  often  results  in  a  broken 
lining  in  the  brass  which  will  in  time  work  down  the  side  of 
the  brass,  giving  an  uneven  l>earing  and  causing  the  journal 
to  run  hot.     Brasses  defective  in  this  wav  can  l)e  hxated  onlv 
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iliii  .t;i  I  <|Ulji|Hi|  Willi  (  ,uin.i  liMUl'i'-.    ll  \\a«  lu'lirvctl  that  rinl 
.rlt«ir>  urU"  n<  t  inii--ar\ .  tlu'  cud-  nt  tiic  <  ar  an-  nt'  -nlirj  ^tvcl 

-v'<:i>n>tr.uvnvn  «y  tlitr  >luqilj\  ty|>f.  Tlu-st-  an-  liMinl  t<>  rulkil 
ani;lt;,rf»rJivr  |Ht-t^,\\lii«  ll  an-  tut  1  \n  iln  -iilt  -ill-  with  iliai,'u- 
nal  ti<-  rtra|>>.  V.nvh  i-ml  i^  j>r<)vi<K(|  with  a  llatmr  at  tlu  t'lj* 
In.  fttrtn  tlu-  tud  }>lat«-  ni'  thr  (ar  ami  one  ai  tlu-  iMittuin  t'or 
riviiini:  tn- the  <*n<l  -Ul.  ThL-"  hnttoin  ilaiiL'i-  aU<«  -uppurt-  tlu- 
il«.»«ir  iit  tlic  rnJ-,  making  ilu-  rar  •j.r.iin  :\-^h\. 

Flu-  muf  i>  <•!'  ihr  !iiit>i(lc  iiu-ial  '>|'».  iiavini:  rullt'«l  tv«' 
.  arliiu'-.,  I.luV  i.n«i«K-  iiua~mTi)u-i»l-  of  tlu-  i  ar  an-  .^  ft.  i'  in. 
l>v  *^  ft.:  It}  •4<t  ft.' 5  i»i..  ih\,  lu-ii,'}it  friim  rail  \o  t<i|>  of  riinniii:; 
lK*;ini  is  i.>  it.  >  ilivAvHhh  m-i  r  all  i-  ''  it.  11    J  in.,  aiuj 

riu-  h'lisith  mvr.-!rikiitU  |ilatr>.  42  ft.  '  j  in.     Tho  « arv  arv  «)f . 
Mt,(.()M  II,.  (U|\;ii.'it\  ati'l  Hviijl'  •+-.''"'•  II'. 

Mu     •  .rr-    ;in'    r»|ui|>|n-<l    with    tlu-    folhiw  inir    -I'niilti-- 
\\  r^tinL!h4rtj.-»f  ;llTWak«-<..  Sharon  *  .\!-\  "Wv]  tmtpli-r-.  (  aniur 
Miu|iK'r  fck-a-c  riiiijihi:.    frnprrial   .\|'|>lia!u  «•  ( ■«iin|>anv''-  mn- 
(iU-r  ivjHir.in'X  iil<^vi«r.  uiul  .Minm  frit  lion  draft  i;«-ar  with  rwn- 
fKiri,  .Tii-T>tt:i-l: yoWv,  hiiviifL'  ki-\   ait..ithnu  nt.     I  lu   tr.iu  k>  an- 

; . .  thi-  ^Vt^Ilv.nd<^'^f■:iylH:^u:^A'^^.^'  <  •i'^^^^  ~ti-yl  l>ol-tvr> with  Stilt  ki  .-Nid*' 
l"-:i.rfiijL'C  Barlii/i;  lattral  'mt>lioii  dcviic-.  i  a>t.  i,i*'«»  \\iit-d-. 
M.  <'."I;    \       '  '^  '      l.railr-  aiid  >in.-l  ha/k  l.hiki-  ^luK-.-..  • 


Tin-   I'XSsi  N(;|  |<  (;\K    11  RMIN  \i     >  \I<I) 

in     SN     V\    A*  \I<M  K 

f  .iitMi.iii  <    I-   l)tt>nriincnl,   l:m:  ^lulr'iati..  CK-vftiuiU..  lUi... 

".■'I'h«  ^'.1-  *i:  -.  1  <..ii  ii;r'rTrii.d"rr|Kiir  yard  answer-  .ji.i.ut 
tho  ..si,uK'.'iHii'|«'-t'  ftjJ*  tl.).(-  'tar  «J-<-]4.irinu-nt  a-  i!*i':  rtivindiucjff- 
ihx'S-  for  the  Ilu ^'n^oiivc  >1»>|"v:tK»Yfnl  *  It  i^-  a  f ila«  i:  whici-f  a 
v't-rrVi^T'^fiiil;  iiirp^t  ti<.!'r  i-  m;id»"  «»l  VVrry  vl.-ihh-  itart  of  tht- 
'/ar.  u-hort-  all  Vtuht.  n-j.)air>  th,ii\an  !«•  <  •ittiph-tc'd  in  a'  f»'W 
h«ur>  arc.ihuvh-  and  crtij^plii---  fiirni«>lu-(I   fur  tlu-  tu-\t  trij*.  • 

, .  .'It;  J-,-i/rt"ry;lnfj>"iTti!.nt  that  tlu-  n-|tair  yard  In-  Itnattil  noar 
tJit*  .I«;l>-it'Htr«4f  ;>t:i1fon  fr<mi  \\hi<  li  tlu-  train-  dt  |>art ;  thi-  -iav.-s 
cxVt'>>^iV«y.t!i:'rnnifi:::l-'t\|ivi»-»-:  Tlu-  laynut  -luuild  In-  -u<ii  that 
the  car*  ^an  i>«'  r<':;!dtlA  -wittheil  fnun  i-itlu  r  tml.  !t  fre- 
^|U«-ntly  h;i}»t><'n~  that  •;"♦(  tlu-  h'^l  nr'niite  ;'n  additiimal  tar 
i>  i>r«U-n-d  f>l:«vd  in  tlu-  traLn.  and  this  can  he  tlmu  in  a  -hurt 
liine  |f  t!i>  yard  f*  pperi  at  l.itth  <iul-.  I'lu're  -lioiild  he 
[>Iehiy  i)f  tra<  k  rintm  and  a  liheral  .iinount  <il"  -pan-  Ix-tween 
traik-  -'I  that  ilur*-  Will  !u-  no  <jaim«-r  of  [.<  r-onal  injury  to 
i'ni|iIoye«':i,  li.r  lar^  .hvjvitti^  inv  traek*  a«ljat«-iit  to  the  oiu-  on 
vvhirT^i  ihi-  om|yl»\vt-t-  iW  uorkiiiii.  Tlu  IiKatioii  -hould  also 
l>e  -lU  ii  I-  will  j>ernirt  of  a  ijood  drainaLli-  -\-trni.  I  lu-  \ard 
-houltl  I.e  |tl.uikt^l  i.r  <ftlu-rwi-e  (  ovtn-d  and  ktpt  «  Kan. 

'  7 '•'■  fo-llowinii  faei-Jitie- ure  «|uili-  iu-M---ar\  ;  .\  i:ooi|  walt-r 
system^,  r  .KiKMi  -:St.eam  I'eat  |»hinT,  ayonipn  --1  d  air  plant  that, 
wilT  maintain  a  r>ia\innim  pri--'iirc  24  hour-  ..  da\.  a  dri>p 
pit  for  ri-niovinu  wlu  '1-  an<l  p».d»--tal-.  a  \.n  uuni  «  Iraniti;.; 
-iy-itt-m  !t"jr  <  haninu  ^nsliion-.  i-tt ..  aiul  all  llu-  n.ir--ary  tool- 
an,d  ••titldinir^,  >u«  h  a-r  iOe  .-tnraiTi  liou-e.  oiiu  i  .  a  -iorrnH»m 
f*»r  -nppHi'S.  .i  Wnall  vvorI:.-^tiop  f<»r  tlu  <arpinlir  and  !■!  u  k 
smith  nvork-  ,}ni|  .a.  Totini  for  tlu-  fmplowc-  llu-e  rooin- 
-h'.ul<l  1  «•  t-ifivippi  d" 'til  indi\ii.lual  l'nki-r-.  .i  laMe  I'or  the 
H-'iWif'the  emyd'  n.it  a  }datv.  fi;>r  th< m  to  wa->h  up. 

.■.'.•>\  iriKMl;  ^H-jftion,  niul^ hixt.'-iit  at.d  tin-  prop,  r  la-ilitii-  mean 
mijeh  toward  •svityv^-frd -«»p'-ratioii.  !.ut  wiilunit  a  uooil  livr 
iiru'aniratifiiV  ih>-  di -iri;d  t'-uh-  \vill  luit  1«  o!.lain«-d.  |-ir--t- 
*)f  all  \aV.  iniiS  ''.•'^■•' .;» . ''«J'>«^^1  Hve  foretuait  who  uiult-r.-tand-' 
the  f>[)eF/tiiiiifr<.nn.\ ■»;<>/.  a  "f^irVv. uf  the  \«ry  ln-sr  tar  ilf- 
-pf'i:ti)rs:  tilt'  nt-ti--:-.;>ry  niiiiiiU-r  i)f  litKrtl  n-pair  men:  a  tjoofl 
<t(-.im  ht-at  m.  ii:  aU;ui,- l.rak'  lAVin  uiui  kt'e[i-  up  to  date  en 
tlu-  lati--*.dev»-j.<ip«v.MtT''  iii  pe.-v-i-n.^i-r .« ar  l.raki  e<|iiipmtnt;  an 
ili-i«Ie  i!i-ti»Htiir  who' kinjw-  v. hrtt  d^  reiuiifed  an  I  -t-rs  tlint  it 
is  done;;Vv.  tVl^reOl  'tvr»  .vvlui  eaii  m,ike  all  repairs  to 

air. . -team.  ^iy'lVal;  \.;:!.T  and  L'a-  fivturr-:  an  clct  trit  ian.  .i 
<  arpenter  j  or  more  tlia)j- oju.  il  ne«e<^ary>.  and  .i  l»la<k-mith 
,uul  hel|n'r.>     Tlir  •]/*•  fd'  -luh  vni  o^r-rani/at^on  will  depend. 


oi    (.oiir-<-.    upon    till     iiuinlii    ni    i-'ars    handled.       I  he    fore. 
-houM  l-i-  eajialiK-  of  iniria-e  or  <l(-irt-a-e  on  -liort  noti«i-. 

'J'he  I'lr-t  mo\i'  of  imp(>rtaiue  alter  a  train  arrive-   in   tlii 
rejiair  yard   i-  .>.  t  areful   in-p<etitin  to  -n-  if  any  re|>air-  an 
lu-eessary  that  will  re(|".iire  that  a  i  ar  U-  -witilu-il  out.       llu 
insfK-etors   in  ehariit-  of  the   -team   heal   -Imuld    -ee  that   tin 
-team  heat  >\-tein  on  tlu-  cars  is- pmperh   drained  to  avoid 
fn.Tzint;   in   eoM    ucatlu-r.       Tlu-  air   hrakr   nu-n   -houM    al-" 
lo(>k,ovtr  tlu   lija^l.c  eouipnunt  to  -i-t-  if  llu-n-  are  any  deleet- 
that  require  their  attentittn.     .\lu<li  dipentl-  upon  the  propi-i 
matntenin*e   <if   the   air   hrake.      .\    \i-ry    eau-ful    inspettioi 
(»f  the  hrake  riuniiiL'.  tru.  k-  aiuI  draft   riuuini:  is  uece— ary 
The  alisvncf  of  one  totter  may  nu-an  a  tar  failure  or  |)tt--i 
Itly  a  derailment.      Tlu  ««  u[ilit-  -hould  1.*  izaum'd  for  lu-iuhi 
and  al-o  for  wi-ar  of  tlu-  kiuu  kK   and  lot  k  to  avoid  break-in- 
t\V(i-.       I  lu-  ji'urn.d  l>«)\'  -  -luuili!  It-  i-\amiiu-i|  <  at  li  tri|).     .\11 
of  thf  interior  appliatue-^  -liouM  he  i  \amine«.l  to  -ee  that  they 
.ire  in;  pro[HT  workin-.i  ord-r:   tlu-  more  important   t»f  tiie-<- 
ire  the  liLihtiH!;   -y-itin.    tlu-   v.atrr  .-y-ti-m,   tlu-   drip-    fn^m 
-»iriik-,  h;iMi),-,  etc.       llu-  -ral-  -lu*uM,  ho  examiie.-tl  to  >ee  that 
t1uy:";.»ro-|iot  «!i-fe'. live  .ind  thai  theixyarc  lU)  projectiii.n  -ercws 
or -(I'ther  i>hji't-   tha'    mi-Ju   c-.iusf   pa— enters   t(»t«-ar  tljeir 
'I'tlhc-,      The  t«iilei>  -houUl  l»t-  thonuiiihly  scruhhed  ami  di— 
info  ted,  tlu-  til. I Ts  -e.nih.iteij  an<I  the  >.c-ai>  du-ti-d,  [)n-iVraldy 
with  a-v^ieliimi  t  leaner,  the  interit>r,  of  the  «:ar  wipitl  ami  the 
windo-ws  »  k-aiut«l  in-ido  and  tuit.      i'he  train  .-luiultl  lu-  mid' 
up  a-  warlyas  p.o--.il.K'. -o  tliat  the  ii'\r.  -team  aiul  ,-i^nal  .-y^- 
t^-tl!  (an  l.>c  U-stod    for  leak-  -o  that  any  del\-«ts  that   niij.;hi 
develop  vvfdlc  tilt*  ears  ;ar,e;JM:'i«ij  switt  lie- 1  (an  U-  rakeii  care 
Ml  hel'dtt-  the  train  i-  due  lir  'lepart.     'flu-re  -houM  !«   a  -prci-^. 
tied  time  f«)r  the  road  fii'j;ine  to  louple  on  ami  a   n-ioni  kejit 
of  llu  time  tlie  eiiyine  i- aVtiiuUy  (tiu[>leil  to  eat  h  train,     'l.'his 
will  jintjiipt  t'niiiiU'ei*sfoj;et  engine-  on   tlu-  train  mi  titm-^ 

The  fo.remai>.  yard  ma-ttr  ami  -tatitm  ma-ter  -luailtl  keep 
-m  I  lost'/ tout  h  with  t.;th  other  ir»  pri-viiii  tk-jay.s.,.  .....-.:• 

'      '        DKI'KISSKI)    .\ISLI<:    SIKIPS    '        :     - 

llu-  I  nioii  I 'at  i  fit  i-  u-inu  "le|iri-^-i-il  ai,-le  -trips  jn  tlie 
door-  if  roailu's  and  ihair  lar-.  I  he  -trip  i-  liiudeum,  IS  in 
wide  arul  -it  in  llii-li  uiili  llu  top  of  tlu-  I  lexolith  lliMirinu'. 
It  I-  'oiuinuou-.  i-\tt-iidini:  du-  full  K  nuth  of  tlu-  pa— lULier 
toinparimt-m.  The  liiioKum  i-  applietl  to  tlu-  tloorinu  with  a 
lu-av\  eoat  of  lin.-»-t-<l  oil  or  a  -uitalde  n-menl.  and  i.-  then  -t-- 
t  ureiy  tai  k'-i|  'o  die  y.->n(\  -trimmer-  over  tlu-  (t-nter  -"ills  with 
-m.ill  i:alvan'./t  t|  l.arlitd   nail-.       llu    liiuilt  um  u-ed  is   [g   in, 

.     '■  -'  ^  Depressed  L^nokum.  '8"Wfck  '-'.''*• 
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Depressed    Aisle    Strip    for    Conches    .ird    Cli.iir    Cms      }.■•'■:' 

thick.  «<;mp(is»'d  </f  inlaid  alti-rnati-  n  d  .iml  urt-«-n  hhfcks, 
1  I.v  .>J  in.  ,Mfuare.  or  Z  in.  tlia.uonal.  llu-  l.lot  k.s  ;tr.*  laid- 
diaL;onall\  and  tlit-  -trips  ;iri-  tut  altan:  tlu-  diational  tenter 
l.iii-  t/l  llu-  r»-il  Mot  k-  to  form  tlu-  edm-  l<ir  tlu-  -ide-  ^o^nat(h 
llu  ti»lor  of  the  |-'fe\olith  lliMiriiiii.  I  lit-  u-r  of  tlu-  -triji-  in 
this  \vay  is  -aidi.ir\  wxA  al-o  it  ml-  toward  -afetv.  a-  it 
[in-vt-ni-  pa-M-nut-r-  from  Irippinti  over  the  t-tliit-  of  tlu-  -irip- 
.\  m.irooii  Coloring  n^.atter  i-  mi\i-il  with  the  Hi-\olitli  iloor- 
uii;  c'lnpound.  wh'eh  t-liminate-  the  frenueiit"  nete>sitv  of 
'"•  paituiiiLr  f!(")ors.  •     _..-'■'./;'■■'■."'■■■'■  ^■:.-      ' 
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The  Santa  Fe  Has  Had  Great  Success  tn*  Its  Effo 
ULActract  and  Tram   Youn^  M«iNfer  This  Work 
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C\!\    (|i  jMltllK  lit    .»lTK«r>.    Ii;i\r    fniUKl    UAmI    flit'lu  ult>".    TW 
hnldini'     a|>|m'niit  i'->     and     in     (li\t,l(i|>ii)i:     iliomujih'. 
ii.urM-uf  iii-tiu<  li<;u  ti/r  ili«in.     1  iic  Santa  l\'^iarl,'<: 
[irovuif,-   a<U"<|Ual(.'   ir.iiiiinu    fur    fn-iiilit   car   i  arfn-rilir   a|>- 
riitUt'.*  alwait  tun  v»'ar>  aiio  ainL  iKxau-iV  nf  tin-  ri>ult>,  hii^ 
vri   ciiynura.m-d   tu   hruadvn    tlu-   ioiir"»f    von    r<«i>i«l<'ra!.i} 
-')  iiiijiiinaiit   i>  t}ii>   uurk   n-Lranlfil   thai   a   <  (iii^i(.Itrai>U'  part 
■    tin-  tiiiv^-  uf  tlu'  aiuiual  mmiUicii' t-  of  ajiprcjitiii-  in>triu- 
'i>\   uhixli  \va.>  luM  at    lOpcka  in   May.  was  irm-tt  over  l^j 
'li-(  u~-ii  II  (^Mts  |tri.>!>liin-.  ■   - 

"^■•-^':  •'■■-"''  \I>I>M  --^     \;\      MK.     S\\.\NStt\ 

<  .    N .    Swan-. III.    -i.i|!.Tiiiti  niKat    ui   tlir   i  ar    --liui.-   at     I  o- 
i'lka.  ~|iiikr  tu  the  a|  i|  iiTiit  ii  c  i!i>iruiiur-  rum  rriiiiii:   fi>ii:lii 
r   <ar|ti'nitr    aj>|ir»ntii  v-.      Aiiiuiil:    utlicr    tliinu-    1h     ~ai«l; 
Murv    1-   uiK-    wuni    tlia.t    i>    u|'|»i-nnu~]    in    tlu-   nuiul-   ui"   ila. 
\iiUT!(  an    j'i.'u|il(     Iu(la\.    ami    tli.il    i^    ■■|>r4|iariilin"i>.""      Tlu* 
'  ivi-rnnicnt  is.  ju^t    awakiiriiLi    lo   tlu     fart    that    it    niii-I    pro-    • 
I'arr.      llii-  Santa  lo  wukr  up  -i\tral  \tar>  ai:(>  ;m<l   -tartnl- 
'h<-  appri-miit-  systriii  tu  jirrjiari-  tlir  nicii   whu  an-  tu  run   it. 
Ill  ihr  ftiiiirc.      111!-  urLjani/.at'i  n     -  like  uiit-  Kiii  I'ui:  whi-rl. 
II  1 1  (iih   (it  u-  Ipciiiu  a  I  ui,'  111  ihv  w  h(  rk      Ihi-  man  whu  work- 
"II  <lra.\v-har>  uf  thi-  « ar-  i-  a-  iivt  i-.--ary  a  part  ui"  ihi-  ur«jaiii 
'  iliun   ;t-,an\    uf  the  hiiih-.r  utYn  rr-.       Ihr   pan    tin-   fniuht 
ir  » arpi-ntiT  pla>.-   i-   lu   priparr  a    \thi(lr  iu   !iaul   lluv  uin- 
'hiii<»  a  railruad  has  tu  -lU      tran-pr.rtatiun.      I  lurtvarl'';j»mty' .. 
'  liu  do  Tint  thuruutrlily  uppr-i'i  iatf  tile  inipuriatnv  <!•'  frv'iL'lit  ;' 
'  ir-.  liut  whi-n  it  i-  <  (>n.-i<i<t"i'<I  that  ihuu-aiid-  and  i!tuu-an<1- 
ut    <|nlk:r-    an-   -pt-n!    fur    lu--    aii<l    dainaiii-     h,|r   tu   d^f'"' liv'- 
'  iuipnicni.   thi;   iin[itinap.i  r   uf  ihr   tar   r('|)air..inrtn--lK^'ohu'^ ', 
p|»arx:ni..,A  ^mail  d*'!!' i.  -U'  h  a-  U  aky  i<:tivtru<fi<iVi.  .oftoii: 
iiuai\s   r(*n>idtralilr    niun«-\     -p«  nt    in    i  latin-,    all    <'if    \\'hii'h 
nitaii-  that  a   Jul i  worth  doin.u   i-  uurih.  cloiip^  rii;!jl.      I*4>irt 
'urn  ilu-r  <  ar-^  off  rli*/  njinir  traik;  f\)Hs  tin-;  tho  luxt  div-j- 
-luiu  ptini    tu   r.ikc   ih.  m   a.'id    npair   -uinr   part    ih.il.  yini  "lo.tt  .. 

IMlcllill-.  '  .      ■.;    ;    ■    :  :;..    .  ...    ■      . 

"  \i.    .uv.atiit. 'it    lln-.  lii'tirr.il    jir.itrtiMli-    wliirh  .  \\ri.c   <!j-»\i«>vi1  .  at  ,  liii- 


.    If  is  ;«vtf<*-arv...-/<5r  yhx'  ap{>«>tuior  in-vruiiv»r).-  i«^  iu>e  -Ai^-    ■ 
(  riliiiii  i«  pia«  .nti  ilu  Ihi\-  ji^  \h^  (ViricvvVsi  'jiiiuii^.     It  i-.  tiood  }[■ 
pradici"  to  l.mii  h   iIu-  niun;   advaii.  ttl   hoys.  tf»i;«'tl'ir.   ralhrr 
than  to  haVr  nn«-  of  tlu-  lian.i:  iu)l«rtWi«  '»a(  k  In  their  work, 
whit  it  i-.  al  iK'st  <li>(oura;L:ini{.     TJiirsr  l»oy>  whu  Martfd  llu-ir^".. 
:'pj>riniu«"  ««»ursif  muu-  linn-  ami  haw  Ikvh  yilaml  in  uaiurv  ". 
oT<   what  i.-  «-alK(i   ihr  hijivy  -i<k',  rfriuildini;  •  ar-  from  tli<- ,  - 
^roun«l  tip.  aii/l  till-  in<vn  in  the  ijann*  ,ir«-  \»t\  mm  li  pK-a-i-^l  /•• 
witl)  iht'  Work  tluy  do.     (an-  niuM  Ik^  Iak<n  ii4  -iliTtiiiu  lli«  ' 
!>oy>  \vhfnjtl>*'>    i'l'l'^y  f«'t  aii  ap|in-.nti<:t>hijK      It  iv  hijihh 
4vsifai.d'    in  havi'  a-   Iar::v  a   waithl'.!  li>t  of  pntsiKTtivv  ap-   . 
|»fi"nti«is  a-  p«>-.-iliU'   tn  urih  r  to  kfvji  .iliv  apf>rt;nii«i'  ra.nk 
full  at  aW  tinir>.  .   '■  '• ' 

lolhn\in<4   Mr.  Swa.n>oiv.  I^avid    HiirK-y.  .i^rnvral    fur. man  -. 
uf  till    iiii^ht  tar  -hop-  at    lujij-ka.  i,'a\v  a  Urii-f  talk.  u*««ti-v-. 
fyinu   tu  tlu    liuuil    Work  ininv'  doiu'   Uy   hi-    fr«-ii:lit   <  ar  \t"pr 
prtiuit\>.  pariii  ularly  Th«-«    wlm  h.nl  lnvn  in  >orvi«  «•  .i  W-ar 
or  iiior.'.     Ho  sakl  that  thr  jirfM-nt  nu'th«id  Avas  far  -ujK-riijr 
H)  tim  fornu'r  nutliod  of  rn  niitini;  -;in<i  tryinin^  froitrht  '  aJP  .' 
yal"p«iH<r-  li\  tlu- siiuUia  .•-y^t^^vl^  '  ;' :     .  ^V  . .;  •     •::;. 

II  I.,  .^hipjnaii.  mucr.il  i  <juipnutU  in>|Kvt«.»r.  trf  ;tlH»  S.unt..t 
Im.,  izaxi  a  talk  on  <  },\<r|ri-..d  and  r<rnn'na1  ln-pi-«  ti«(n.  it 
rhr  rhiir>ilay  aftiriKxin  -v--i<  n.  He  ..dlrd  atlfiniom  lo  tl:'- 
important  difuts  nirt  uidi  in  rat  insjKi ti«m;  -jK-ikin^  par- 
lj^  uliii'ly  fin  tlu*  Jitn^-ity  uf  pi^^ijHS'  iH.s|nxti«  n  «»f  <;tr  nM»f> 
an<I  •r.wii'f-  a>id  4lnif!  rii^citii;.  /Hv.;  -li<».xvfd  -an^iK-^.  of-  dr 
faliv«'  <ar  Jif-a>>iS  vviii' h  .aii. >«,*«!  !>«'>  i«  iirnal-.  lii  w^nu''  of 
thv  juurnal  WtArs  ^;.iv.;:<t:  tl'<  >v\  Dr  foin-.piKkV.i  fyJHi  \v«ilt;f-. 
ilu-  I'Uirs  jflv  tlif  vytd'ji',  \\  P.]  <  wt  /iVt«i  tlv  iM»\u;  -ii  ihat  ;«  ^iI^v• 
flu-  wv^Iiii-' nvill  U^ir  -ul  d  m  tT>»-  .l>ov  and  /hav«>  no  .i{t^H»r- 
liin.hy  f'«ii'  nKkiivu  v.hitj  ;i  -n4«U-n1y  .ip|)liid  pn— urv,  -u»li 
as  f.au.Htl  liy/ tlu-  l>utt  J!^  rif  tAvo  « ar-  !0"j«thrr.  i-  ai'pHed  to 
llu-  i»rass  l»y  tlir  ifajriial.  This  vat\-  i.»fTvn  rr-ult- in  a;t»rok»-n 
iinittu  in  \hc  !.ra—  u!)i«]i  will  in  tirnr  work  duwtt  the  <id«-  of 
thi'.lira.s-.  tiiviui:  an  inu'Vrn  i»earini;  aitil  rau>in:f>  tin-  joiirital 
to  run  liot.     .Hras??Or  ilvf^-r  tivd-  it.  rhi-  .>  i\'.     n  '      1.  u  .••.'  ..mi\ 
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by  feelinc;  the  l>rass  to  determine  whether  or  not  the  lining 
is  working  out. 

APPLICANTS    FOR    FREK.HT    CAR    APPRENTICESHIP 

J.  A.  Daughtie,  apjjrentice  instrmtor  in  the  freight  car 
shop  at  ("lehurne,  Tex.,  presided  over  the  discussion  of  this 
subject.  It  was  unanimously  agreed  that  each  ajjplicant 
should  be  examined  both  by  the  school  instructor  and  the 
shop  instructor.  It  was  believed  that  any  young  man  who 
was  old  enough  to  be  an  ai)j)rentice,  who  had  not  learned  to 
add,  subtract,  multiply  and  divide,  and  handle  simple  frac- 
tions, was  lacking  in  eitlier  mentality  or  ambition,  and  in 
either  cu.se  would  l»e  unlikely  to  make  gcKxl  as  an  apprentice, 

.\t  .some  shops  goid  results  had  been  obtained  by  <  hoosing 
boys  already  emphned  in  the  shop,  some  of  these  coming 
from  labor  gangs.  Most  of  the  instructors,  however,  re- 
ported that  they  had  not  obtained  very  good  results  from 
yoiin.s;  men  selected  from  the  labor  gang.  In  general  no 
diftuult\  had  been  found  in  c)l)taining  a  suftlcient  number  of 
good  aj)plicants.  The  instructor,  by  letting  the  other  boys 
and  men  in  the  shop  know  that  there  was  an  ojiening  for  an 
apprentice  in  this  trade,  u>ually  received  a  number  of  ap- 
plications  from   which   he  could   .select  the   most   j)romising 
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would  be  willing  to  go  to  other  shops  where  they  may  receive 
employment  at  once. 

SCHEDULE  FOR  FREI(;HT  CAR  APPRENTICES 

W.  H.  Heins,  apprentice  instructor  at  the  freight  car  sh.ipl 
Albuciuerque,  X.  ]Vlex.,  presided.      The  work  of  training  men 
for  the  car  department  was  started  al)OUt  two  years  ago,  aad 
as  the  course  is  2^4  years,  none  of  the  apprentices  have  been 
graduated.     Each  aj)prentice  is  assigned  to  various  classes  of  | 
work  as  follows: 

'I'liick   work 2  months 

Wlict'l    fhoj),   insjiectioii   of   wheel   and   axU-   defects....  1  month 

1  )raft    rigK>»K    coiii>Iers,    etc »  .  .  .  1  niontll 

Iiody,   framing  an  J  light  repairs 6  months 

Steel    work     3  months 

rianing    mill,    layinp   out    work 1  month 

Car   roof*,   doors  .".nd  interior   work 2  months 

Heavy    repairs    9  months 

.Air  work   in   air   room i  month 

Air   work,    repnirs   to   cars   <n    repair    track 2  montllS 

Car   insiitctiiiK    2  months 

Total      30  months  or  2^i  yr>. 

It  is  not  intended  that  this  schedule  l^e  followed  to  the 
letter  at  all  points  as  local  conditions  may  necessitate  certain 
changes,  but  it  should  be  used  as  a  guide  and  adhered  to  a> 
closely  as  possible.     The  value  of  each  class  of  work  Tien- 
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young  man.  It  was  agreed  In-  all  that  the  best  way  to  secure 
gfxxi  applicants  was  to  .see  that  the  apprentices  already  em- 
ployed were  given  everv*  possible  opportunity  to  learn  the 
work;  and  that  these  Ijovs  who  were  well  satisfied  with  the 
work  would  be  the  best  advertisements  the  companx'  could 
have  in  attracting  other  suitable  material.  \  boy  from  a 
nearby  .small  town  usually  brought  a  number  of  other  ap- 
plications from  the  same  place;  these  are  usually  found  to 
be  good  material. 

Owing  to  the  higher  rate  paid  and  the  older  age  at  which 
ajijdicants  are  employed  in  this  trade  it  is  to  be  exj)ected 
that  a  larger  percentage  will  drop  out  in  the  early  months  of 
their  apprenticeship,  as  .some  of  them  come  wishing  a  job 
rather  tiian  a  trade  and  leave  when  something  more  re- 
munerative shows  uj).  The  instructors,  however,  by  exer- 
cising care  in  the  selection  can  reduce  such  cases  to  a  mini- 
mum. It  has  been  found  that  most  of  the  men  who  drop  out 
do  so  during  the  i)robationary  [)eriod.  F.ach  .shop  .should 
keep  a  waiting  li.st  of  applicants  for  this  trade  the  same  as 
for  other  trades  and  those  shoj)S  hav.'ng  a  suri)lus  of  appli- 
cants should  find  out  if  the  young  men  making  application 


tioncd  was  pointed  out  and  all  inslructors  were  urged  to 
leave  nothing  undone  toward  preparing  the  freight  car  ap- 
prentices so  that  they  may  be  fitted  to  do  any  class  of  work 
which  ari.ses  in  the  freight  car  shop. 

During  the  discussion  particular  stress  was  laid  upon  the 
necessity  of  giving  the  apprentices  ample  instruction  in  car 
inspection. 

SHOULD  FKEIllHT  CAR  APPRENTICES  WORK  WllJi 
JOURNEYMEN? 

Peter  Dahlstrom,  apprentice  instructor  in  the  freight  car 
shop  at  Topeka,  acted  as  chairman.  It  seemed  to  be  the 
general  opinion  that  better  results  will  l>e  secured  if  the 
aj)prentices  work  in  apprentice  gangs  rather  than  with  jour- 
ne}men,  especially  during  the  first  year  or  year  and  a  half 
of  their  apprenticeship.  Apprentices  .should  l>e  grouped  ac- 
cording to  their  ability  and  progress,  care  being  taken  not  to 
ht)ld  back  any  of  the  older  and  more  experienced  boys  be- 
cause of  the  slowness  or  lack  of  experience  of  some  younger 
or  inferior  boy.  As  the  ai)prentices  became  more  expe- 
rienced and  skilled  they  may  be  worked  to  good  advantage 
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with  journeymen,  especially  during  the  last  year  of  their 
a)'i)renticeship.  This  has  been  tried  out  with  a  number  of 
the  older  boys  at  Topeka  and  their  work  has  been  so  satis- 
fa>  tory  that  the  journeymen  were  glad  to  have  them  with 
till  m.  But  in  the  earlier  stages  of  the  apprenticeship  all 
a^reed  that  the  best  results  could  be  obtained  from  working 
the  apprentices  in  apprentice  gangs  under  the  supervision  of 
tin  apprentice  instructor. 

INSTRUCTIONS  IN  THE  M.   C.   B.   RULES 

f.  E.  Saunders,  apprentice  instructor  at  Shopton,  Iowa, 
acted  as  chairman.  It  was  pointed  out  that  the  best  way 
the  apprentices  can  learn  the  M.  C.  B.  rules  is  to  have  the 
instruction  take  place  while  they  are  doing  the  repair  work. 
There  is  a  possibility  of  correlating  the  work  with  the  school 
instruction  to  good  advantage.  Mr.  Swanson  believed  that 
it  would  be  far  better  to  take  the  boys  to  the  repair  tracks, 
explain  the  work  being  done  and  show  them  the  rules  govern- 
ing these  repairs.  Particular  stress  should  be  laid  on  the 
important  rules,  which  should  be  given  out  for  study;  the 
Ijoys  should  be  examined  on  them  at  the  ne.xt  school  meeting. 
It  is  highly  desiraljle  to  have  the  shop  instructors  attend  the 


to  the  boys,  and  that  six  months  would  l>e  sufficient  to  give 
them  a  proper  idea  as  to  how  the  work  should  be  handled. 

SCHOOL  ROOM   INSTRUCTION   FOR  FREIGHT  CAR 
APPRENTICES 

C.  B.  Falkenstein,  apprentice  instructor  at  San  Bernardino, 
Cal.,  acted  as  chairman.  As  the  schedule  for  freight  car 
apprentices  now  stands  one  hour  a  week  is  allowed  for  school 
room  instruction.  It  was  believed  that  more  time  should  be 
given  the  boys  in  the  school  room,  and  that  in  addition  to 
the  M.  C.  B.  rules  they  should  be  instructed  in  free  hand 
sketching,  a  sufficient  amount  of  arithmetic  to  proj>erly  com- 
pute dimensions  and  fill  out  car  bills,  some  mechanical  draw- 
ing and  reading  of  blue  prints,  together  with  information 
concerning  the  relative  cost  of  the  material  they  have  to 
handle.  It  would  be  possible  also  to  advance  the  new  ap- 
prentices in  learning  the  fundamentals  of  car  construction. 

QUESTIONS  FOR  FREIGHT  CAR  APPRENTICES 

H.  E.  Ralston,  apprentice  instructor  in  the  freight  car  shop 
at  San  Bernardino,  Cal.,  presided.  In  connection  with  this 
subject  Mr.  Thomas  distributed  a  new  list  of  questions  for 
freight  car  carpenter  apprentices,  on  which  they  should  be 
examined  before  they  are  graduated  from  the  course.  There 
were  202  questions  in  all,  a  few  of  which  are  given  below 
as  an  indication  of  what  is  expected  of  a  graduate  freight 
car  carpenter  apprentice. 

30.  What   are   the    M.    C.    B.    rules   regarding   the    mating   of   wheels   on 
axles? 

31.  What  is  the  minimum  thickness  of  a  flange  on  wheels  of  a  60,000  lb, 
capacity  car?     Of  a   100,000  lb.  capacity  car? 

32.  What   is  the  cause  of  slid   flat   wheels? 

33.  What   is   the   cause   of   cracked    plates? 

34.  What   are   the   indications   of   a   loose   wheel? 

35.  How  should  a  pair  of  wheels  be  gaged? 

36.  Why    may    mounted    wheels    be    full    gage    at    one   point    and    shy    at 
another? 

37.  What   are   the  more   common   wheel   defects? 

38.  If  a  car  wheel  has  vertical  flange,  is  it  safe  to  leave  it  under  the  car? 

39.  How   are   car   wheels   applied   to   axles? 

40.  What  size  should   shelled   out   spots  be  on   a  wheel   before  the   wheel 
-liould    be    condemned? 

These  questions  are  used  for  instruction  and  not  as  a 
means  of  "throwing*'  an  apprentice. 
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school  classes  with  the  boys  in  order  that  the  practical  prob- 
I'-^'ms  may  be  discussed  and  the  instructors  may  be  sure  that 
they  are  thoroughly  understood. 

FREIGHT  CAR  WORK  FOR  COACH  CARPENTER 
APPRENTICES 

Frank  Meyers,  apprentice  instructor  in  the  freight  car 
>liop  at  Topeka,  acted  as  chairman.  The  question  at  issue 
was  whether  or  not  the  passenger  car  apprentices  who  are 
re(|uired  to  serve  four  years  should  be  required  to  spend  some 
time  on  freight  car  work.  This  has  been  tried  in  some  cases, 
Imt  it  was  found  that  as  a  rule  the  boys  object  to  being  re- 
quired to  do  freight  car  work,  feeling  satisfied  to  restrict 
their  field  of  endeavor  to  passenger  cars.  However,  it  was 
l)ointed  out  that  if  competent  car  foremen  are  to  be  made  of 
these  boys  some  experience  in  the  freight  car  work  is  neces- 
sary, as  this  is  the  largest  field  in  the  car  department  and 
cannot  be  overlooked.  The  experience  obtained  by  the  boys, 
also,  will  permit  of  shifting  them  from  passenger  to  freight 
work,  in  case  of  sudden  demand  for  skilled  work  on  freight 
cars.  With  the  experience  from  working  on  the  passenger 
cars  it  was  believed  that  the  freight  work  would  come  easily 


THE  NEED  OF  UNIFORM  EQUIPMENT  ON 
FREIGHT  GARS* 

BY  H.  W.  BAYLISS 

\\'hile  this  subject  is  a  general  one,  it  is  also  one  that 
merits  deep  thought.  Knowing  the  trouble  and  delay  occa- 
sioned because  of  the  use  of  such  a  great  variety  of  attach- 
ments on  freight  cars,  I  feel  that  there  should  be  something 
said,  as  a  forerunner  for  something  being  done  to  create 
more  uniformity.  Uniformity  should  be  encouraged,  from 
an  economical  standpoint  alone.  A  few  years  ago  the  Mas- 
ter Car  Builders'  Association  appointed  a  coupler  committee 
to  experiment  and  work  out  a  standard  coupler  which  would 
be  interchangeable,  irrespective  of  the  manufacturer.  There 
is  a  good  deal  of  unwarranted  expense  entailed  by  the  dif- 
ferent railroads  in  the  adoption  of  the  many  types  of  couplers 
and  parts,  and  also  operating  attachments. 

We  should  not  leave  the  subject  of  a  standard  coupler  with- 
out calling  attention  to  the  varied  designs  of  coupler  rear  at- 
tachments we  have  in  use.  We  have  the  twin  spring  rigging, 
the  tandem  spring  attachment  and  numerous  types  of  friction 
gear.  While  it  may  not  be  possible  to  bring  about  a  uni- 
formity of  parts  with  respect  to  the  rear  attachments,  it  would 
seem  that  there  is  need  for  some  standardization  of  them  to 
avoid  the  necessity  of  carrying  a  large  stock  of  this  material 
and  also  to  facilitate  repairs. 

Concerning  the  operating  devices,  of  which  there  are  many 

*From  a  paper  read  at  the  June  meeting  of  the  Niagara  Frontier  Car 
Men's    .\ssociation,    Buffalo,    N.    Y. 
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l>y   i<-tliii;:  iln    i.r.i--  .to.  dvti  riniiu    wlirtlxr  nr  imt   tlu    liiiiii'_' 
i.-  wcurkini:  our. 

MM'l.li  W  1«.     I.'K     ilvlii.lil     t\K    AIM'KI  \IHT'<Hir  ' 

j.  v\.  l^auL'litK-.  .i|>|>niitin-  iii-iruit<ir  in  llu-  frriiilil  i  .ir 
~lii'Iial  i  Klttinif,  l\\..  |>ri-i<liil  <i\rr  tin  ili-i  ii--i(iii  <il"  llii- 
r-uJ>jr<I.  It  \v;i>  lMKinilUnii>ly  ayrrni  tliat  fin  li  appli"  uit 
>lnnil<l  I'f  r\;nniin'<l  l«uili  t.\  tlu-  -IhkiI  in-tnit  Kir  .iinl  llu- 
>lu»f>  iii--lru<  lor.  U  war  iH'lii\«<l  iliat  any  yoiiiii:  man  wlm 
ua<^  ujti  iiiounh  to  lu-  an  a|»i>rtiilii  »\  uliu  liati  luit  Uarmil  to 
;i(l(l.  ::ul"ira»t,  nuilriply  and. «livi(ji'.  an<[  liandK   -iinplr  frat- 

.'•tions.  was  linVkmu  in.  cithiT  nuntalitv  or  anil»iiion.  and   in 
-     tMth«>r  ^il^^••^vou^l  1-t:  uiYlik(;ly  1»)  niakv'  ^oixl  as  an  apprfntia'.' 
\i  -^llllt^  ^jii.]i-  uiit  il-Ti>:tdi-  had  In'i  ti  olitaiitrd  liv  .  In)<i>!nt; 
\'K\-  .ilriiidy  imirluu'cl   jhihf  .-liu['h  -ihiv  of  tlH-^i-  toniin^ 

•    frniTi   Uil>or  yauy-..    'il«i>i  .0f  tin-    ins.tr-u<tur>,    h4>"i'Vi'r.    rcr 
l>«»n»-d  vl>- '  IvM.i   nfit  ol'tuiiud -wry  <^o4m1   rv^uh^   from 

yniinir  "TTiih  .->  M .  ivd  front  tlu'  lal'or  uani:.  In  uriu-ral  rm 
diiTnnlvy  Ii.id  lit-fij  round  in  ol.iainiiij.'  a  -ijtTi«  itnt  nuitiixT  of 
u'o<.d  aj>]tliv,aii'~  I  hr  in^triutor.  1A  IrttinL,'  ihi-  other  lrt»y> 
ami  rtun  iit  thr  simp  know  tlial  tht-n-  Was  an  oprniiiL:  for  ;in 
apprt!)tii«  in  thi-^  Iradi-.  u-ually  ri(ri\fd  a  numt'ir  of  ap- 
plii  .ition-    fmni    whitli    lu-   lould    -» In  i    the    nio-i    pmini-ini,' 


wtiiild  hr  williii"^  to  u'o  lo  otliir  -hop-  wlit  n  iht-v  tnay  n-c  i 
tinploynuiit  ;il  on<  i-. 

^(  Mini  II    M'K-  iKiit.iti  ("'Ak  AffKI  NlT<"-r:s. •';•..•,• 

\\  .  11.  ll<  in-.  ;ip|.niiii(  I   in-tru<  t<T  .a  llu-  frciirht  »ar  slv'  ,1. 
.\lltLi'|Ui  n|iii'.  N.  Mi\.,  prr-idrd.      llu-  work  of  training;  n   n' 
I'or  ihi-  t  ar  dr|>artnicnt  wa-  -tarird  ahout  two  yiar*  atjo,  a  -^ 
a*  thi'  <<  ur-c  i-  J     •  war-,  nom-  of  ilic  ap|>n-nti>\--  have  In 
t:ra<kiatrd.     I'.a«  h  .ijipu  ni!<  f  i>  a.>-si.iiiu«l  to  v;irii,u-  « la— t- 
work  a.-  follow-:  —"-... 


I  ttuk     Mvl>      ^..i.,..- 

Willi.)   ,-lii>ji.  .iii*j<t.'wtu»ii   Jit    i\iii.»l',  (ir<i   ;i\t' 
t'f.aft    nii«iiii:    cnni>lvl!«.   ft*:...  •••..-....■.  ■  {■:  ■ 

l^>ily,   rr.iniiiiu  a»"  l  ■  lintit '  ri-4«'iirs,  .'..■.■; .' »■ .  v .' .. 
7«tcc?    \\i>ik    ..,;,■......■-.- •■•.'^■.'••- ••.•••■■ -'• 

I'lriiuiru    im!!,.  Jnyir.j;    oift   work-.  ..,  . ; .  ..-.■.  ,■ 
I  .u;  r'lurfs  <l.if.»>  .-.till  inuriiir  \vprl;. .  ....  .-. 

^llt'-.'iv.v    rH'iins.;.  .-.  .  ..:  ,V.  .  -  .'^  ^  ,i-  .  .  .,-  .  .  -  ■  -■- 

'.Air   w'ork    id   iiir'  moni.  .,'.,-l  .',■.. ■^  ..'■...  .■.-.;.. 

•lT«i.tt>  Cat'-'  Vti  .ttiwjir-litffkv. 


. .;  iii.Mitiis  ■ 

i?Mnll»    '■ 
"i  Humth    . 
.,.-.  ,....^. .  t>  .hiniilti-  •■■; 
;■.  ,.'..'■■_'.    .'  Iiu.kUi-  •-• 
■  V'. ":  •"    ■.;!■  m-'titli  • 
.^  -.'.  .  ."  J  ni'jutl:*   ■' 
..-.    V  ijiini'+is-' 
....;  J  pi '.mil 
...    :  -VtTl.'ntli*.-. 
:  .'.•.■:  ...S-nruiUjisv. 


It   is  Hot    iiitfndi'<l   that    ihi-   -«  1h-«1uU'  ix'  fuHtr.vcd   to  il 
KttiT  at  all  [(oints  a<  hn  al  idiiditioti-  may  uctvs^Utite  tvrtut;. 
t  hatiu'o-.  liitt  it  should  1»«-  ii-i-d  a>  a  truidi-  afid  a<nun'd  to  .  • 
t  lo-tly  a-  po--iiiIc.       Tin-  vahii-  of  <ai  h  «  la--  of  wtirk    nii 
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xooiil;  111. 111.  Il  w.i-  .iL;i"<rd  i>\  alt"  that  the  ln-l  v\.i\  to  -n  ur> 
«;<Mid  .ipjilitaiil^  \\a>  to  -rr  that  the  aj  ipriittif  i-  alrt-ad}  iin- 
plo\nl  \\»T»'  triv.i.'U  Wrrk"  JM»— il»K-  opp<irtiinil\  to  K.irn  tin 
■w*H[k;  and  that  jht-st''Uo\-  who  \vtrt>  will  -ati-lud  \\itli  tli. 
Work  \\ouM  In  ihf  l.t-t  ad\i  rti-rnu-nl-  tin  <  onipaiiv  louhl 
havr  in  attra«  liim  otht  r  -uital>li-  niati-rial.  .\  l><i\  from  a 
!jrarl>\  -mall  towtJ  u-iially  hniuiiht  a  iuiml>tr  of  otlnr  a|i 
I»li<  atii'i.s  from  th«-  -aiiu  pla<r:  tln-i  arc  ii-ually  found  to 
\n-  L'ood  nial<rial.  ;       / 

(  >w"i:ii:  to  tlu   hiuh'Or  raH-  (taid  an<!  tin    oldi  r  aL'i    at   wlii«li 
a|>pliiant-   ar<:    rmjilo\id    in    thi-   tra<lf    il    i-   to   Kc   r\|K(t»d 
[hat  a  laru'i'r  I'frtfntavif  will  <lrop  nut   in  the  iarl\    inoiiih-  of 
tluir  ap|>rrntiit-hip.   a-   -omr  nf   tin  in   i  om*-   wi-hin-x   a   jol. 
r.itln-F    than    a    traijc    and    li-avi-    wluii    -oiiuthiinj    tiKtrr    n 
muinrativi'  -lunv-    up.       I  lir    in-triutor-.   how(\»T.    I.\    cNcr 
1  i-injj  i'^r6  in  tin-  -ilntiou  laii   riihnr  -Ui  h  i  a-c-  to  a   nnni 
mum.      It  liar*  l»i-rji  fouiul  that  iiio-t  of  the  men  who  drop  out 
do   -o   tluriini   tlu-   j>ro!.ationar\    period.       I'.a«  li    -hop    -Imuld 
krf|i  a   waitiiii:  li-t  of  applit  ant-   for  thi-  trad«    tin-  -ani<-  a- 
tor  otjii  r  lra«U-  ami  tho-r  -In.p-  lia\  iiu'  a  -ur|)lu-  of  a[ipli- 
<  ant-  -hiiidd   ntul  out    if  llu-  youiit,'   nun   niakiiiu'  appliia'ioti 


iioind  wa-  pointi-d  out  and  all  iii-iru<  lor-  \\<ri'  viri!<'d  Ur  ■ 
Iravt-  tiothiiiL.'  undone  toward  pnparinu'  the  freiLiht  i  ar  ap^. 
prent!((-  -o  that  the\  may  lu-  litt«-d  to  do  an\  «  la--  of  work-.. 
whi.  h  iri-e-  in  tin  freii.;lii  «  ar  -Imp'.,  '  ,•:•;■.•  .^"  •  ;-v-/,  '■  . .  ■'  " 
huriiiu:  the  di-<  u--ion  partitiilar  -tri'--  was  laid 'up<nt  tluv  - ; 
inie— ii\  of  irixini;  the  ipprelltite-  ample  i^l.sttlUi  liou ,  III  i.at.-- 
in-|>(-eiion.  -  ■    •    •  "-'■■-.'  •  v>[.; 

^ll"Mli    I  KM. .11  I     (    \K-     \n-KI   Mil  I..-    U(.1<K    UUll       .■.■'• 

•■.  -  ji 'I  N \|  \  M I  \  *    -V-    ..-.■•■'•■'•"  ;^  ■■  •  :•" ■ 

I'eter  Dahl-iriiin.  .ipprentiie  iii-truilor  in  the  frei<,'ht  car ,  ■. 
-hop  at  I  opi  ka.  ai  ted  a-  i  hairman.  It  set-me<l  to  he  thi''. 
•jeiural  opinion  that  In-tti-r  re-ult-  will  Im-  -'.'i -jR-d  if  the  •' 
.ippniitiei-  wnrk  in  appreiitii  e  uMim-  ratlu  r  tli.m  with  jour-^-  ■■ 
n»-\nieii.  i-peiially  duriiiL'  the  l"ir-t  \ear  or  \tar  atid  .i  half;  '' 
<»f  their  a[tprenti<  e-hip.  .\|iprentii  e-  -houid  U-  yroupi-d  ai -•■.':■ 
■  ordiiiu'  to  their  ahilitv  and  pro'jre--.  i  .ire  heini:  l.ikeii  not  tO''"..;, 
hold  hai  k  any  of  the  older  ami  metre  e\periem.<-d  Im»\-  ho-  J' 
1  .ui-e  ot  the  -low tie--  or  lat  k  iif  e\perii-m<  of  som«-  \oum,'cT  " 
or  inferior  ho\ .  .\-  tlu-  apprentice-  hr<  anu-  more  r\pe-  ^ 
ri(  III  »-d   and   -killed  ilu\    ma\    he  worked   to  i.'«M"d   advanta"e^  \ 
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'.i  jounuMUi'ii.  t>]K(.iiilly  duriiiu  iht-  last  year  of  their 
!ciiti(  e>hi|>.  This  ha.>  Ixvn  tried  out  with  a  number  of 
.ilder  I>(iy>  at  Ttjpeka  and  their  work  has  been  so  .satis- 
,ir\  that  tlie  journe\inen  were  t^hid  to  have  iliem  with 
1  IJut  in  the  earlier  stages  of  the  apprentiecship  all 
I  tl  that  the  Ik'sI  results  could  be  obtained  from  workinu 

;i     .ippriiitit  I'S  in  apprentice  lian^s  under  the  ^u|iiTvisi()n  of 

:!     a]»pnnti«e  in>truet()r. 

INSIKLCTIOXS  IN  THE  M.  C.   B.  RVtES 

i     I'.   Saunders,   ajtprentire   instructor  at   Shopton,   Iowa, 

il   a-  chairman.      It   was   (jointed   out  that  the   be.-t   way 

apprentices  can  learn  the  M.  C  \i.  rules  is  to  have  the 

ii!-!ruction  take  {>lace  while  tliev  are  doinij  the  repair  work. 

I  iicre  i>  a  |><»>sil>ility  of  (orrelatinii  the  work  with  the  ^<  hool 

-!ru(  tidii  to  tiood  advanta.m'.     Mr.  Swan>on  bilieved  that 

..)uld  l*e  far  better  to  take  the  boys  to  the  repair  tracks, 

lain  the  work  beins^  done  and  show  them  the  rules  i^overn- 

.:  the>e  rcjiairs.      Particular  stress   should   be   laid  on   the 

nii.ortant  rules,   which  should   be  uiven  out  for  >tud\  :   the 

('\s  slumld  lie  examined  on  them  at  the  next  school  mertint:. 

|-   I-  highly  desirable  to  1ki\c  tiie  ^Imp  iii-iru<  tor-  atinid  the 


Freight  Car  Apprentice  Repairing  a   Car  Roof 

li'iol  il;i>st-  with  the  boys  in  order  that  the  practical  prob- 
:i!-  may  be  di'cu»ed  and  the  instructors  may  be  sure  that 
^    tre  ilu»rt)uuhl\   understood, 

IKIK.III    (  Ak    WORK   K)R   CO.ACH  CARt»ENTER 
.A  IM'K  ENTICES 

I  rank    .Mi-yirs,    apprentice   instructor    in    the    freight   car 

'^•»P  at    I  opeka.  acted  as  chairman.     The  question  at  issue 

-   uluilur  or  not  the  passentter  car  apprentices  who  are 

i'luired  to  >er\i'  four  year>  >h(tuld  be  re<|uired  to  spend  some 

line  on  freiirht  car  work.      riii>  has  i)een  tried  in  xime  i  a.ses, 

ui   it  \\a>  found  that  a-  a  rule  the  bo\>  object  to  iH-inii  re- 

iUired    to   do    frii<jht    car    work,    feeling    Natisfied    to    restrict 

■lieir  helcl  cif  endeavor  to  passenger  cars.     However,  it  wa> 

!'<»intccl  out  that  if  ccimpetcnt  car  foremen  are  to  be  made  of 

tlioe  boy.-,  -.ome  experience  in  the  freight  car  work  is  nece>- 

-;trj-,  a>  ilii>  i^  the  largest  tk'ld   in  the  car  department  and 

•aiinot  If  ovirlooked.      The  ex|terience  obtained  by  the  boys, 

■d>o.  will  permit  of  shifting  them  from  |iassenger  to  freight 

^\'ork,  in  c  asc  of  >udden  demand  for  skilled  work  on  freight 

'  ars.      \\  ith   the  experience  from   working  on   the  passenger 

'  '*rs  it  \v;is  believed  that  the  freiuht  work  would  come  easily 


to  the  boy>.  and  that  six  months  would  l>e  suffuieiit  to  give 
thc-m  a  j>roper  idea  as  to  how  the  work  should  be  handled. 

SCUcMiI.    kooM    INSIKICTIOX    FOK    EKEIOHl    f.\K 
.\IM'RKMRK<: 

('.  H.  I'alkenstein,  ajiprentice  instructor  at  San  Heniardino, 
("al..  acted  as  chairman.  .-Xs  the  >chedule  for  freight  car 
a|>j)rcntices  now  stand>  one  hour  a  week  is  alhnvecl  for  .-.clujcjl 
room  instruc-tion.  It  was  Mieved  that  more  tinu  >hould  Ijc 
Ljivc  II  the  U)ys  in  the  sdiool  room,  and  that  in  addition  to 
the  .\I.  (\  li.  rules  they  shctuld  be  in>tfu<  ted  in  free  hand 
sketching,  a  sufth  lent  amount  of  arithmetic  to  jiropc-rly  c om- 
pute  dimensions  and  tVll  ciut  car  Ijillsi  some  nuH-hanical  draw- 
inu  and  reading  of  blue  prints,  tcjgeiher  with  information 
lontcrniiiL:  the  relative  cost  of  the  material  they  liave  to 
hanclle.  It  wcjuld  l->e  po-^silde  also  to  advance  the  new  ap- 
j»rcniices  in  learning  the  i'undamental>  of  car  ccrtiMruc lion. 

«.tli'.Sri«»XS   FOK   IKEICin    (AK    .AlM'kIM  UT  S 

H.  K  Kal>lon.  aj»preniice  in.-tructor  in  the  freight  car  -hop 
at  San  liernardino,  Cal.,  presided.  It^  cxmnection  with  this 
-ul»ject  Mr.  Thcjmas  di>tributed  a  new  list  of  c|Uestion>  for 
freight  car  carpenter  .ipfirenticc:^.  cjn  whieh  ihcy  should  l>e 
ex.imined  before  they  are  gratlu.ited  from  the  cc)ur-e.  Tliere 
were  202  «iuo.«itions  ill  all.  a  few-  of  which  are  given  IkIow 
as  an  indication  of  what  is  exj.)ectvd  of  a  graduate  freight 
.  car  carpenter  a|  »| irentice. 

.><i..  VViiai  arc  liic  SI.  C.  I!,  .v.«lv«  nijariijiiy  lin,  iushm*;  'I  WHivi:^  on 
.;OfS?^./  Z^-'  ■■■':;."-;■..    .■  :.■'::■'.■--■'■  ■'-'"■''■':'"■ 

.'I.   \Vhatis  th<'  minitimtii  Uiiikij^'*--  i.t"  a' Aaii^c '  irii  Aii  Ik'cIs- »t  ^  60,-OOO  Ib^- 

.  .ii.n-ity  car?     Uf  a  HJO.OOO  11^   cii.aiitv   car?    '    '' 

.'J.     \\  liat    is  the '.cause   fiY  sii'l    )|;it    viiii-cls.?  7  ^v  -    -"r 

.i.^.      \\  li.-lt  ■  l.S    tin-    CailSf    of.    iMMikill   .(•Ititi-s?    ■  •   ■_         ■■^'■.' 

.'■4     A\  !i;il    .'irf    like   iTiilitati'Ui.><. if   :i- '.»••*«»  Avlicel :  .•/• 

.',^.     Ilitw   shonhl  a  J'sir  of  -wjici-ls  Ik'   (TaiJfci?..  '' •   -i 

.<h.     \Vlry''ntay    niocjutvd '  w li«c*s   be    t'lll    gaiec    at'  otie-fMimt  anJ    shy..*t 
!ifitli^r?    :    f-y-      ',  ■'.   ■•.'■.:■  V-  :'-•■'    .  ■  •         " 

■v..    What' ace-  tlie   more  eoiiiiuini    \\ln--cr  dtf«'Cls? 

.'>'.      It  a  ^ar.  whc^l  has- At-rlici'il  ll.itim-.  »>  ■it'^flffjr.lo  i«iivt-  a   nii<i«rr  liir  larr 
'-'•.     Ilfjvv  •  arc   car    wluots   .'ij'>ii1i<«l   t<i;  nxlcs?..  .',...     .  ,:     '  '  *•      ■ 

-t'».     What  size   sh'ml.l  vhc^I!;,'!    "Ui   -i">«^  bc.-Ou- -a  Ittbi^l  bc^bre  tlu:  »fc«ad. 
-lf«inl.l    lif    cuiiitminetl?    /.  ■    ■■;  '   '.        '  ■      '  ' 

I  lu-c    c|ue>iions  are  lisWl    tor  in.strudion    and   n(»t   as   a 

nie.m-  of  "tlirow  ing"'  an  apprentice.  ■  , 

nil;  m:i:i)()i-  inifokm  i:oi  ii'mi  m  on 

I  KI-KiM  1    CAKS 

,.;--"  BVH.  >\     ItX^l.tSS 

While  this  stibject  i<  a  general  oneMt  iV  also  one  that 
inerit>  deep  thought.  Knowing  the  trouble  and  delay  «Kca- 
■"ioned  because  «»f  the  u>e  of  such  u  great  variety  «»f  attach- 
me?us  on  freigiit  cars.  I  f«'el  that  there  -hould  U-  something 
-aicl.  as  a  foreruimer  I'or  Miniethint:  being  clone  to  create 
more  utiifonnity.  rniformily  -hould  be  encouraged,  Irom 
an  economical  >tand|)c»ini  alone.  .\  few  year<  ago  the  Mas- 
icr  ("ar  liuilder-"  .\ssoe  iation  a|i|H)inted  a  cc»u|>lc-r  committee 
to  experiment  and  work  c(ut  a  -tandard  coupler  which  would 
be-  inten  hangealde.  irrc>peeti\e  of  the  manufacturer.  There 
is  a  good  deal  cjf  unwarranted  exfx'nse  ent.iiled  li\  the  dif- 
ferent railroails  in  tiie  ado|>lion  of  the  man\  l\  pe-  cif  couplers 
,incl  part-,  ancl  al-o  opcratinu  .ittachmem^. 

We  -hctuld  not  leave  the  -ul»ject  of  a  standard  coupler  with- 
out calling  attention  tct  the  varied  de>igns  of  coupler  rear  at- 
tachment>  we  have  in  u-e.  We  have  the  twin  sjtring  rigging, 
the  tanclem  s|»ring  attae  lurent  and  numerous  tyiHs  of  friction 
i^ear.  While  il  may  not  Ik-  |)o>>ible  to  brini:  about  a  uni- 
formit\  of  part-  with  re- pec  t  to  the  rear  attac  hment>.  il  would 
scrm  that  there  is  need  for  scmie  -tandardi/ation  of  them  to 
avoid  the  ne-ce<.-it\  of  carrying  a  large  >tock  of  this  material 
and  al-o  to  facilitate  repairs. 

Concerning  the  operating  device^.  of  which  tliere  are  many 

'From   a    pa|ter   re;i«1   at   thf   .tcine    meeting' of  tbej^fianara    Fnmticr  Cat 

Mill'-    A-M)ciati"ti,    r.eiflfalo,    N,    V.  -;■  ■• 
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of  various  designs,  we  have  a  great  need  for  uniformity  of 
equipment,  as  the  muhiplicity  of  designs  makes  it  almost 
impossible  to  keep  a  stock  on  hand  to  meet  all  contingencies. 

In  the  ca.'ie  of  trucks,  there  are  quite  a  number  of  different 
kinds  and  when  we  call  to  mind  that  this  is  a  part  of  the 
equipment  that  means  much  for  the  safe  movement  of  a  car, 
I  believe  that  we  should  put  forth  our  best  efforts  to  bring 
about  a  standard  type  or  design. 

The  all-imj)ortant  matter  of  United  States  Safety  Ap- 
pliances calls  for  more  uniformity  of  practice,  not  so  much 
in  the  manner  of  api)lication  as  in  the  design  of  the  j)arts. 
Some  roads  elaborate  more  on  these  parts  than  others,  in  that 
the  ladder  treads  are  all  manufactured  with  a  foot  guard  and 
they  are  also  of  heavier  iron.  I  notice  also  that  there  is  quite 
a  variety  of  sill  steps  and  it  is  my  l)elief  that  whatever  is  best 
should  be  adopted  and  thus  create  more  uniformity  of 
practice. 

While  I  have  referred  to  certain  parts  or  attachments  in 
setting  forth  m\-  views,  there  are  other  attachments  that  come 
within  this  scope. 


SEVENTY- TON    GONDOLA    CARS 

The  Pennsylvania  Railroad  recently  received  from  the 
Tressed  Steel  Car  Company  2,000  gondola  cars  of  140,000 
lb.  capacity  and  weighing  49,500  11>.  These  have,  in  addi- 
tion to  the  high  carrying  capacity  mentioned,  a  great  inside 
length  and  a  short  distance  from  rail  to  top  of  floor.  Pro- 
vision is  made  for  the  usual  10  per  cent  overload,  and  the  de- 


The  inside  length  is  46  ft.  2'/2  in.   The  sides  are  equipp  d 
inside  with  collapsible  stake  pockets.    These  are  out  of  tie| 
way  when  not  in  use  and  are,  therefore,  less  liable  to  be  dai  i- 
aged  by  the  lading. 

Pressed  steel  is  largely  used  throughout.  Some  structur  il 
shapes  are  incorporated  where  they  can  be  used  to  adva  \- 
tage,  but  such  items  as  center  sills,  bolster  diaphragms,  floMr 
beams,  end  sills,  end  braces,  side  stakes,  hopper  sheets,  dnp 
doors,  ttc,  are  made  of  shapes  pressed  out  of  steel  platt- 
The  plates  forming  the  floor,  side  and  end  sheets,  doors,  hoji- 
per  sheets  and  most  of  the  tloor  beams  are  made  of  j^i  in. 
material.  The  center  sills  are  24  in.  deep,  made  from  a 
7/16-in.  plate,  flanged  top  and  bottom,  and  extending  from 
end  sill  to  end  sill  and  are  reinforced  at  the  top  with  a 
f«-in.  plate  and  at  the  bottom  with  a  4-in.  by  4-in.  by  ^^-''i. 
angle.  The  body  bolster  is  made  of  5/16-in.  plate  reinforced 
at  the  top  and  bottom  with  ^-in.  plates.  The  member  form- 
ing the  bottom  chord  of  the  side  girder  is  made  of  a  4-in.  In- 
4-in.  by  f  s-in.  angle,  and  the  side  is  stiffened  and  held  in 
place  with  12  stakes  made  from  5/16-in.  plates.  The  length 
of  the  car  from  center  to  center  of  couplers  is  50  ft.,  and  the 
over-all  width  is  10  ft. 

The  trucks  have  cast  steel  side  frames  which  are  tied  to- 
gether with  pressed  steel  spring  ])lank  channels  made  of 
9/16-in.  material.  Rolled  steel  wheels,  open  hearth  steel 
axles  and  j)ressed  steel  journal  boxes  are  used,  the  journals 
being  6  in.  by  11  in.  The  bolsters  are  pressed  steel  and  the 
brake  beams  are  M.  C.  B.  No.  2. 

.\  freight  car  of  the  flat  bottom  gondola  type,  having  a 
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Seventy-Ton  Gondola  for  the  Pennsylvania   Lines 

sign  is  such  that  heav\  concentrated  loads  can  be  taken  care  of.  wood  floor,  but  otherwise  entirely  of  steel,  has  its  advantages, 

There  are  two   heavy   crossbearers    in  the   underframe,   de-  inasmuch  as  the  sides  may  be  used  as  girders  for  carrying 

signed  to  make  the  side  girders  and  center  sills  work  togther.  the  load  along  with  the  center  sills,  which  does  away  with  the 

The  height  of  the  sides  is  only  .>  ft.,  and  the  toj)  of  the  sides  necessity  of  deep  fishbelly  side  sills.    In  other  words,  the  sides 

is  reinforced  with  special  heavy  bulb  angles,  5  in.  by  4'!'  in.  serve  a  two-fold  purpose  which  is  not  possible  with  the  low 

by  IjX  in.  by  7/16  in.    Four  small  hoj)pers  are  provided  in  side  composite  car   in   which  the  sides   are  made  of  heavy 
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Seventy-Ton  Gondola  for  the  Wheeling  &  Lake  Erie 

the  floor,  each  equipped  with  2  doors.  The  doors  are  op-  planks  and  which  condition  reijuires  deep  side  sills  or  much 
erated  in  multiples  of  four,  with  either  the  Lind  or  Simonton  heavier  and  deeper  center  sills  with  cantilever  floor  beams, 
door  operating  device.  The  distance  from  rail  to  top  of  floor  The  use  of  a  wood  floor  in  a  car  of  this  type  retains  the  ad- 
is  only  3  ft.  4>/4  in.,  which  keeps  down  the  height  from  the  vantages  of  ability  to  secure  and  brace  the  lading.  Where  steel 
rail  to  the  center  of  gravity-  of  the  loaded  car.  Excessive  sheets  are  used  for  the  sides  a  further  advantage  over  the 
height  may  easily  l)e  the  cause  of  derailment.  cars  having  wood  side  planks  is  obtained  in  an  increase  in 
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cubic  capacity  on  account  of  being  able  to  make  the  car  from 
6  in.  to  7  in.  wider  inside  and  still  maintain  the  same  over- 
all width.  The  floor  of  a  low  side  car  of  this  type,  intended 
for  heavy  and  concentrated  loads,  must  necessarily  be  ample 
in  tliickness  and  well  supported. 

The  Pressed  Steel  Car  Company  recently  ccmpleted  an  or- 
dtr  of  such  cars  for  the  Wheeling  &  Lake  Erie.  The  cars  are 
of  140,000-lb.  capacity  and  designed  to  carry  a  ccffjeentrated 
lo;id  of  100,000  lb.  at  the  center.  The  clear  length  inside  is 
45  ft.  6  in.  and  the  width  inside  of  side  sheets  is  9  ft.  6  in. 
The  height  from  floor  to  top  of  sides  is  3  ft.  The  floor  is  of 
vcllow  pine  2%  in.  thick  and  rests  directly  on  the  center 
sill  cover  plate,  an  angle  riveted  to  the  sides  and  intermedi- 
ate yellow  pine  stringers  4  in.  by  4  in.  in  cross  section.    The 


The  center  sills  of  these  cars  are  of  the  fishl>elly  type,  30 
in.  deep  at  the  center  and  1 2  in.  deep  at  the  bolster  and  end, 
and  are  continuous  without  splices  from  end  sill  to  end  sill. 
Each  sill  consists  of  a  -^^-in.  web  plate,  reinforced  at  the  top 
with  a  3>^-in.  by  33^-in.  by  ^s-in.  angle  on  the  outside  and 
at  the  bottom  with  two  4-in.  by  3,'/2-in.  by  7/16-in.  angles. 
The  two  sills  are  tied  together  at  the  top  with  a  25-in  by  /^-in. 
cover  plate  extending  from  end  sill  cover  plate  to  end  sill 
cover  plate.  This  center  sill  cover  plate  is  made  extra  wide 
to  extend  several  inches  beyond  the  center  sill  top  angles. 
in  order  to  j)rovide  space  for  securing  the  floor  without  the 
necessity  of  passing  the  floor  bolts  through  the  center  sill  top 
angle.  The  girder  formed  by  the  sides  is  4  ft.  3^/i  in.  deep 
and   is   reinforced   at   the  top   with   a   4-in.   by   3^-in.   by 


lopi- 
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General   Arrangement  of  the   Pennsylvania   Gondola 


height  from  the  rail  to  the  top  of  the  floor  is  3  ft.  1'^^  in. 
Each  end  of  the  car  is  provided  with  a  special  design  of 
steel  drop  end  gate  which  may  be  lowered  to  the  floor  of  the 
car  when  hauling  long  material  requiring  twin  loading.  This 
"^•nd  gate  is  made  of  y^-'vn.  steel,  stiffened  transversely  with 
three  braces.  The  braces  at  the  top  and  l)ottom  are  integral 
with  the  plate,  it  being  bent  in  and  around  on  itself,  the 
flange  riveted  to  the  face,  thus  forming  a  hollow  beam 
about  3  in.  deep  for  the  whole  length  of  the  gate.  The  other 
brace  is  a  separate  pressed  steel  piece  and  is  riveted  to  the 
face  of  the  sheet  at  the  center.  The  ends  of  the  gate  are 
further  stiffened  by  a  vertical  pressed  brace  riveted  to  each 
end.  All  the  braces  are  on  the  inside,  so  that  the  end  pre- 
sents a  flat  surface  on  the  outside.  The  inside  of  the  car 
i!^  equipped  with  32  collapsible  stake  pockets. 


Ijj-in.  by  j-^-in.  bulb  angle  and  at  the  bottom  with  a  4-in. 
by  3 3^ -in.  by  y'j-in.  i)lain  angle.  Each  side  is  secured 
against  bulging  and  stiffened  with  12  pressed  steel  stakes 
made  from  5/16-in.  jjlate,  each  of  which  is  located  in  line 
with  either  diaphragms,  crossl^earers  or  the  JKxiy  bolster. 
There  are  4  crossbearers  to  effectively  connect  the  side  gir- 
ders and  center  sills  and  to  insure  the  proper  distribution 
of  stresses  for  all  manner  of  loading.  Besides  these  cross- 
bearers  there  are  6  floor  beams  on  each  side  of  the  car.  The 
crossbearer  diaphrams  are  made  of  5/16-in.  steel,  the  floor 
beams  of  54 -in.  steel  and  the  bolster  diaphragms  of  ;?8-in. 
steel.  These  members  are  pressed  from  a  plate  to  provide 
continuous  flanges  all  around.  The  bolster  top  and  bottom 
plates  are  14  in.  by  ^s  in.  The  end  sill  consists  of  a  12-in. 
rolled  channel  and  is  reinforced  at  the  top  with  a  19-in.  by 
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•  if  v;iriiiu>  <lf>ii:ii-.   uc  \\AW  a   trri-at   luiil   ft)r  imiforniity  of  'I'lu'  in>i(I«'  Iniytli  i>-  4(i  ft.  2 '  _•  in.     I  lu-  >i(fc'«'  an- c'<|U!|>| 

t'|ui|>ini  lit.    a.^    till-   imiltipliiitv    of   <K-ii:ii-    niaki«-    it    alino.-«l  in>i(k'  with   colla|)sil»lc  ■«lakc  |»(Kki't>.      riu--<.-  an-  out  of  i 

ii>i|io>^il  If  to  kiij>  a  >iork  on  liaixl  t<>  iiurt  all  ( tuitinmiu  »o«.  way  wlun  lujt  in  um-  and  arc.  lluTifon-.  k-«.-«  lialtk-  to  l)C  da; 

In  tlu-  1  a-t'  of  triu  k-.  tlii  ri'  an'  i|uiti'  a  lunnl'rr  of  diffi-rint  aL'id  l'\    iIk-  ladinir.  -;-•'•:.•.  =  ■■•:_'- 

kind""   and   wiu-n   wr  i  all  to  niind   that   thi^   i«-  a   part   of  the  rrts.'«itl  .■^trcl   i>  largely   u-id  throuuhoiit.    Sonu-  structir 

»'|iii|>nii  nt  that  nuan>  nu!(  h   for  tlu-  >af(.-  nKtWiiu-nt  of  a  <  ar.  ^haiK's   ari'   iiu  <)r|>orali.tl    wlurt-   tluy   tan    \>v   ummI    to   adv.i 

I   l>tlit-\r  that   We  -hoiilil   put    forth  our  Ik-^i   t-ffort.-^  to  lirin-.;  taizc  liul  >in  h   itini-«  a>  untcr  ~ill^.  hol.-ti-r  diaplirairms,  tli 

aliout  a  .-tandard  t\|ir  or  dr-iun.  luain-.  md  ^ilU.  end  hrai*.'^.  ^idi-  -takes.  liop[>i'r  >lu'i-t>.  dr 

riu-    ;ill-iniporiani    niattt-r    of    I  nitiii    State-    Sat\ty    .\ji-  door-,   tte..   are  tnade  of   -ha|ie>    pre->etl  out  of  -teil   plati 

,/  pliant  I-  rail-   for  niori'  uniforniiiv    of  praitite.   not   -o  nuu  h  1  he  plate-  forniinL,'  the  t1oor.  -i«le  ami  end  >heet.<.  door-,  ho 

in   the  jraniier  of  applieation   a-   in  the  de-iun  of  tlu'   part-.  per  -lutt-  and   nio>t   of  the   t1oor   Ueani-   are  made  of    '  j    i 

■  Some  ro;  d>  elahorale  more  mi  tlu-e  part-  liiar.  other-,  in  that  niati-rial.      i  he    einter    -ill-    are    _M    in.    (.leeji.    made    from 
■the  laddcir  tread-  are  all  manufaetured   with  a   foot  L'Uard  and  7    jo-in.    plate.    llani;ed   toji   and    liottoin.   and   extendini:   fn- 

.,.     lhe\   are  al-o  of  heavier  iron.      I  notiif  al-o  that  llure  i-  (jiiiti-  end    -ill    to    end    -ill    and    are    reinforeed    at    tlu-    top    with 

•V    a  \ariet\  of  -ill  -tep-  and  it  i-  m\   lielief  that  whatever  i-  i>«-t  's-in.  plate  and  at  tlu-  hottom  with  a  4-iii.  l.y  4-in.  l»y  •\4-i 

-hoiild     l>e    adopted     and    tliii-    ereati'    more    uniformity    of  aiitde.     Tlu'  hody  liol-ter  i-  made  of  5    Id-in.  ])late  reinfonx 

■'-   |>ra»ti«e.  >  •    .j;.     ■.,'.-  :;  at  the  top  and  hottom  with   '.-in.  plate-.     The  memher  forn 

Wliilt     I    iia\»    referred   to  eertaiii   fiart-  or  atiai  hmeiit-   in  inu  the  hottom  i  liord  of  the  -i<le  girder  i-  made  of  a  4-in.  ' 

.•  .    .-ettinu  forth  my  \  ie\v.-^  then'  are  otl^er  attuilunent.-  thai  eume  4-in.   l»y    ^.x-in.   aiiuK-.  and  the  -ide  i-   -tiffeiied   and   held    : 

■  within    ihi-   -<  ope.      '    •    -•  J        •  :.  plaee  with   \2  -taki-.-  made  from  .^    In-in.  plate>.     I  he  len-ji 

— ■ ".,     •'  '     ••-■-'..•■.■  (if  the  lar  from  t  i-nter  to  eeiiter  of  (oupler-  i-  .^d  ft.,  and  ll 

-•  ■.  oxir-all  width  i-  In  ft. 

riu-  truek-  have  i  a.-l   -teil   -ide   frame-   whieli    are  tied   \' 
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rile    Peiin-ylvania     K.iilniad    reienllv     reieixed     fmm    the  ^etlur    with    |irt-— ed    -itel    -jirinL:    plank    thannel-    made    i. 

■V  1*ri'S*ied   Steel   (  ar  ( "ompany    2.(M|<M.t'ondola   ear-   «if    14(i.(iMii  o    lo-in.    mali-rial.      Kolled    -ieel    wlu'el-.    open    hearth    sUt^ 

..,ll>.  caiuuily   and    ueiLihimj  4''.50<>   lli.      Tlu-t-   have,    in   ad<li-  a\le-  arid   pre-.-ed   -teel   journal    lio\e-  are  u-ed.   the  jouni;i' 

tioi\  to  tile  liiiih  earrviiiiz  lapaiitx    nienlioneil.   a   u'reat    in-ide  heinu  (»   in.  I»y   11    in.     I  he  hol-tir-  are  pre--i(l   -teel   and  tl 

leiiLith  and  a   --hort   di-tan(e   from   rail   t"  top  of   iltmr.     Tro-  lirake  U-ams  are  M.  ( '.   1>.   No.   J. 
"vi.sioii  i.-i  .iuatli.\fpr  the  u-ual  I't  per  «  eiit  o\erload.  and  the  de-  .\    freiirht   ear  of   the    tlat    liottom    uoiidola    l\pe,    havitii! 


.-    •.  Severty-Ton    Gondoln   for  the    Pennsylv.Tm.T    Lines  .•.'-       -■ ;  ' 

i>i<in  1-  -ui  h  thai  iiea\\   eoin  eiilrated  load- ean  I  le  taken  i  are  (if.  wood   lldor.  I>ul  otherwi-e  entirelv   of  -teel,  ha-  it-  advantaiie>, 

■/Kherf   aW?.  two   heav\    iro--lnarer-    in    the    undirfranu.    de-  ina-miK  h   a-   the  -ide-  mav  he  u-ed   a.>  "irder.^   for  larrviiiL'.-. 

-i-jiied  to  make  till'  -icle  «_'irder-  and  eentir  -ill-  work  t(»i,'tlur.  the  load  ahtni!  with  the  center  sill-,  whidi  does  awa\   with  th<     '' 

I  he  hei'jhl  of  the  -ide-  i-  old}    .^   ft.,  and  the  top  of  the  -i<le-  neie--ity  «if  dee|>  h-hl»e11\   -ide  -ill>.     In  other  word-,  the  .-ide-    ," 

).-  reiiiforted  with  -|>e(  ial  heavy  i.ulli  aiiudi-.  .^   in.  \>\    4    _.   in.  >-erve  a   tWK-fold   purpo-e  whi(li    i-  not  po--il«le  with   tlu'  low 

•  J»y  1 '•_•   in.  I»\    7    lo   in.     I-dur  -matl   liopper-  are  pro\  itled    in  -ide   tompo<iti-    i  ar    in    wlii(li    tin     -ide<    are    made    of    lieav\    -' 
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^'1 mm 


^[.-          ■•    .;•'.                                                                                    Seventy-Ten   Gondoln  for  the  Wheeling  &   L.Tke   Erie                                                                                       -'.;,. 

■•'.•■  ihi    ilooi.   liK  ll   e(|U!ppi(l    with    2   d('(ir-.      I'lie  doors   arc  op-  plank-  and  whiih  condition  re(|uire-  deep  -ide  -ill-  or  mucJt 

:"  :  erated  in  multiple-  of  four,  with  eidier  the  I.ind  or  Simonton  lieaviir  and   dieper  (enter   -ill-   with   (antilever    tloor   heanis. 

-•  ;.:  do«ir  operatiiiLr  devite.     The  di-taiKc  fmm  rail  t<»  t<»|>  of  lloor  The  use  of  a  wood  i1oor  in  a  lar  of  tlii-  t\pe  retain-  the  ad- 

.'_  ■,  i.-  only  .>   ft.  4'i   in..  wlii»li  keep-  down  the  heivrht  from  tlu-  vantai^es  of  ahilitx  to -e(  ure  and  hraii' the  lading'.    \\  lure  .'^toel 

-    rail   to   the   t«nter   of    >_'ra\it\    of   the    loaded    (ar.     i"\ce<.-ive  -lieets   are  ij.-ed    for  the   side-   a    further  advantage   over   the 

lieiirhi  ma\   <a-il\    l-e  tin      .ui-i    of  ihrailiihiit.  ( ar-  havinu'  wckkI  side  plank-  i-  ohtaiiu-d  in   an  increase  ii": 
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.    (;i|i;i<ity  (III  anouiit  ot"  l.iiii^  aliK-  to  maki-  ilic  lar  fmm  llii'  ((.liter  >ill>  of  tlic^i'  (ar>  art.-  ol   llu-  Ii-lilnliy  t>|H-.  S(i 

1    to  7  in.  widiT  in>i<lr  uiul  >till  maintain  the  >anK-  iivtr-  in.  (lir|i  at  the  tonttr  ami  12  in.  dti-p  at  tlu-  lK)l>tir  and  rnd. 

.'.idtli.     I  lu-  tloor  of  a  low  -idc  car  of  litis  type.  intiniUd  and  an-  ((intinnou>  witliout  »j)lia'.<  from  i'n«i  "ill  to  end  >ill. 

iuavv  and  (ontciitratrd  loa(U.  mu.-t  ncccsr>u,rih    i>c  ample  Kudi  bill  ion-i>t-  of  a  ^s-in.  url>  plate,  reinloned  at  the  toji 

ii(knes>  and  well  >ii|»i»orled.                 '    ■''.'■'-'■[:■                ';  '.  >vith  a  .S|l.-in.  l.y  .\'j-in.  l»y  /'s-in.  anj;le  on  the  out-ide  and 

lie  I*re>.'>e<l  Steel  Car  ('oni|)aii\   reieiitlv   (<in|>leti(l  an  <iir^-  at  the  bottom  with  two  4-in.  by  .i_'._>-iii.  by  ,7/ l<»-in.  an,i;Us. 

'f  >ii(h  «ar>  for  the  \\  heeliiiL:  &  Lake  I.rie.     The  ear-  are  The  two  >ill>  are  tied  toLTether'at  the  top  with  a  25-in  l»y  '  j-in. 

4n.(»()0-ll».  capacity  and  de>iL:iu(i  t()(arr\   a  loiuentrated  cover   [>late  extendiiii:   from   en<l   ^ill   (<tvcr  plale  to  end   -ill 

!  of  1(K),(»()0  111.  at  the  eenter.     llu    dear  len<:th   in-ide  IS  cover  plat«'.     Ihi-  center  -ill  cover  plate  i-  made-  extra  wide 

•    (•  in.  and  the-  width  iii-ide  of  -ide  >heet-  is  •'  ft.  (>  in.  t<j- e.Mend    -c\cral    iiM  In-    lieyoiid    the   ieiit»r   .-ill   Uip  an<^le-. 

1  ..  Jieiuht  from  lloor  to  toji  of  side-  i-  .>  ft.     The  tloor  is  of  iii  <»rder  to  jirovidc    -p.u  c    for  -e(  nriiii:  the  l1<K»r  without  the 

■   ''ow  pine   2r,s   in.   thick  and  rests  dir«*ily  on   the  center  ncce--it\  of  pa--ini,'  the-  i1(M»r  holts  throuuh  the  center  >ill  i<»p 

over  plate,  an  an^le  riveted  to  the  -ides  and  inlermedi-  aiiiile.     I'he  ilirder  formed  l»y  the  sides  is  4  ft.  .^    ,s   in.  deeji 

jlow  pine  stringer-  4  in.  I>\    4  in.  in  i  ro-<  -edion.    'J'he  and    i-    reinforec-d    at    tin     top    witli    a    4-in.    by   :V*/i-in.    by 
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General    Arrangement    of    the    Pennsylvania    Gondola 


■  <  i'-'iit  Irom  the  rail  lo  tlu  top  of  the  lloor  i-  .-^  fl.  7s  in.  j  '  i-m.  V»y -' i'-friv  hulli  aiiuh-  an<!  :it  "the  Imtieni  \\  iili  a  4-iii. 
'  K  li  ind  of  the  car  i-  jndviddl  with  .i  -pe(  ial  de-iszn  of  by  5 '  j-in.  by  '  ^.-in.  plain  allele-.  l-.ach  -id(  i-  -e«  ure<l 
■ttcl  dr(jp  end  l^ate  whidi  may  l>e  lowcnd  to  the   lloor  of  the  ;main-l    lailizinu'   and    -liffened    with    12    i»re--c\l   -tcvl    .-take- 

■  ir  when  haidint;  lonu  material  re(|uiriiiL;  twin  loadimr.  Ihi-  made  from  5  lo-in.  plate.  «;uh  oi  whieh  i-.l«Kaletl  in  line 
nd  "iate  i.-  made  of  i-in.  -tevl,  >titYened  tran-ver-(l\  with  with  cither  diaphraum-.-  «  ro<-U-arer-  or  the  1mm1\  bol-ter. 
lirc-e-  brace'-.     The  bra(  c-  at  the  to|>  and   bottom  are  inicural  I  lure  are  4  (  ro— luarer-  to  effet  tiveh    toiiiie<t    the  -i«h-  ^rir 

'  i'li    llu    plate,    it    beiim    luiit    in    and    around    on    ii-eif.    liie  iKr-    and    ( enter   -ill-   and    to    insure-   the-   proper   di-tribution 

''•iiii,'e-    riveted    to    tlu-     fa( c.    thu-     formiiiL;    a    hollow    beam  eif  .-ire.<se>   for   all    manner of   leKulinu.     Iie-i«le-    the>e  e  ro^^- 

■'l>oul  .■>  in.  (lee|i  for  the  whole-  leimili  of  the-  i^ate.     The  other  bearer-  there  are  (>  lloor  btani-  on  ea«  h  -idi-  of  the  ear.     The 

'•rave  is  a  se-parate  pre--cd   -tul   pici  e  ami   i-   riveted  to  the-  rro--l>c'arer  diaphram-  are  made  of  .^    16-in.   -te-el,  the  lloeir 

face  t»f    the    sheet    at    tlu     (enter.       Ilie    end-    ol"    the-    nate    are-  IxaillS  of    '.4-ln.    -teel    and    the-    Uil.-ter   eliapliratim-   of    ^s-in. 

Uirtlier  -tiffeiu-d   b\    a  verti(al   pre--((l   bra<  t    riveted  to  each  -teel.     These  member-   are-   pre--se-d    from   a    plate   to   jtrovidi 

'id.    .All  tlu-  braeo  are  »»ii  the-  iii-ide-,  -o  that  the  end  ])re-  e<(ntinuou>   ilanu'e-  all   around,     llu-  bol-ter  top  and   bottenn 

~' 'It-   a    flat    surfaet-  on    the  out-ide.      The-    in-ide    of   the    tar  plate<  are  14  in.  b\      s   in.     The  end  -ill  eonsi-ts  of  a   12-in. 

^  "|uip|)ed  with  M  collapsible-  -take-  pot  ke-t-.  rolled  (  haiinel  and   i-  re-inforee-t|  at  the  top  with  a   T'-in.  by 
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^-in.  plate  and  a  5-in.  by  3j/S-in.  by  7/16-in.  annle,  ex- 
tending from  side  to  side,  the  latter  forming  a  bottom  stop 
for  the  drop  end  gate. 

The  Wheeling  &  Lake  Erie  cars  are  equipped  with  Miner 
friction  draft  gear,  Sharon  couplers,  Imperial  Appliance 
Company's  coupler  centering  device,  Stucki  side  bearings, 
Westinghouse  air  brakes  and  Blackall  drop  handle  brake 
ratchet.  The  trucks  are  of  the  cast  steel  Bettendorf  type  with 
cast  steel  bolsters,  steel  wheels  and  AL  C.  B.  brake  beams. 
The  length  of  the  car  over  striking  plates  is  48  ft.  and  the 
>veight  is  49,000  lb. 


PRESERVING  THE   LIFE  OF  STEEL  CARS 

BY  H.  M.  CLARENCE 

A  very  large  share  of  the  corrosion  and  deca\  of  the  steel 
car  surface  comes,  in  the  main,  from  a  lack  of  that  protec- 
tion which  good  paint  and  varnish  affords.  One  need  not  be 
an  e\|)ert  in  the  technical  features  of  painting  or  of  chem- 
istrv  to  prove  this.  The  layman  may  easily  note  that  plain 
surfaces  which  are  subject  to  the  same  service  conditions  as 
any  otlier  part  of  the  car  are  almost  without  exception  in  a 
better  condition  than  certain  other  parts  which  are  le.ss  easily 
kept  under  an  adequate  coating  of  paint  and  varnish.  It 
has  licen  noted  that  the  deck  or  clerestory  of  the  car,  the 
window  sills  and  the  parts  immediately  about  the  window 
sash,  in  and  around  which  the  moisture  enters  and  lies,  are 
prone,  under  the  same  measure  of  protection  given  the  plain 
surface,  to  "fissure"  and  throw  off  the  finish  as  the  layers  of 
ru.st  and  corrosion  develop.  This  condition  supplies  the 
proof  that  the  right  .sort  of  painting  and  varnishing  is  the 
protection  which  the  steel  surface  must  have  in  order  to  have 
a  reasonable  length  of  life  and  a  good  appearance. 

Granting  that  the  car  as  it  comes  from  the  builder  has  an 
ami)le  and  effective  covering  of  paint  and  varnish,  what  is 
the  treatment  which  it  should  receive,  consistent  with  its  value? 
We  have  been  told  in  conventions  and  elsewhere,  that  the 
varnish  should  under  reasonal>le  treatment  la.st  for  eight, 
nine,  ten  and  even  twelve  months,  and  under  the  best  care, 
some  time  longer  than  this.  It  is  sound  car  economy,  how- 
ever, to  apply  varnish  often  enough  to  avoid  straining  the 
varnish,  which  is  done  when  the  shopping  is  postponed  until 
the  varnish  is  worn  thin  and  thereby  becomes  less  capable  of 
withstanding  the  wear  of  service.  The  steel  car  has  been 
long  enough  in  use  to  show  that  a  procrastinating  policy  in 
resj)ect  to  the  renewal  of  the  paint  and  varnish  is  poor 
economy.  If  railwa\  managements  could  arrange,  without 
seriously  interfering  with  traffic,  to  shop  the  steel  passenger 
car  twice  a  year  for  such  paint  and  varnish  renewals  as  the 
master  car  painter  finds  it  necessary  to  make,  the  difficulties 
of  premature  corrosion,  it  is  fair  to  believe,  would  be  in  large 
part  satisfactorily  .settled.  The  surfaces  most  freely  attacked 
by  moisture  and  affected  l)y  corrosion  could  then  be  taken 
care  of,  both  by  the  removal  of  the  rust  alread}'  present  and 
the  covering  of  the  parts  thus  aft'ected  with  paint  as  nearl\ 
rust-proof  as  can  be  obtained.  -All  such  surfaces  recjuire  at 
these  shoppings  not  one  coat  only,  regardless  of  condition, 
but  as  many  more,  all  carefully  applied,  as  the  condition 
of  the  old  paint  and  the  metal  need  to  protect  them  beneath 
the  finisli.  Varni.sh  color  or  enamel  should  top  oft"  the  j)ri- 
mary  coats  and  round  out  a  finish  capal^le  of  holding  against 
all  kinds  of  ser\'ice.  Over  all  will  then  be  needed  a  covering 
of  varnish.  It  is  a  matter  of  some  speculation  as  to  just  how 
many  coats  of  varnish  will  best  answer  the  refjuirements. 
I'robably  the  great  majority  of  railroads  emj)lo\-  two  coats 
of  finishing  varnish  for  all  passenger  equipment  cars,  but 
the  three  coats  usually  given  private  cars,  dining  cars  and 
other  equipment  of  this  order,  bear  out  the  assumption  that 
three  coats  of  varnish  applied  at  each  shopping  will  give  a 
proportionately  longer  service,  and  during  that  service  give 


a  much  Ijetter  appearance  to  the  car,  with  its  resultant  ad- 
vertising po.ssibilities.  A  well-finished  car  is  a  continue  is  I 
advertisement.  Good  facilities  for  comfort  inside  of  the  c  ir 
have  a  value  which  all  recognize,  but  the  outside  tells  the 
story  of  the  prosperity  of  its  owners  and  the  refinement 
which  they  are  pleased  to  extend  to  the  traveling  public.  The 
way  that  travelers  da.'h  for  the  best  looking  car  in  the  train 
shows  the  advertising  advantages  of  good  outside  finish. 

The  exposed  underside  of  the  floor  is  a  part  of  the  steel 
car  which  needs  treatment  at  each  shopping.  This  is  a  pan 
of  the  passenger  car  which  it  is  natural  to  pass  without  much 
attention.  The  inference  sometimes  is  that  the  grease  and 
foreign  accumulations  massed  upon  this  space  are  in  them- 
selves an  adequate  protection,  but  investigation  of  such 
surfaces  following  any  considerable  period  of  service,  unles 
they  have  been  regularly  and  carefully  painted,  will  disclose 
a  corrosive  condition  requiring  little  short  of  heroic  treat- 
ment to  correct.  The  writer  has  examined  corrugated  steel  ex- 
j)ress  car  floors  which  show  patches  of  surface  literally  eaten 
through.  If  given  thorough  attention  at  the  regular  shop- 
ping of  the  car  such  destructive  conditions  could  hardly  be 
ex})ected.  All  these  parts  of  the  car  should  have  the  grease 
and  dirt  removed,  and  as  much  of  the  rust  and  decay  started 
loose  and  brushed  away  as  is  possible  under  the  circum- 
stances. Then  with  plenty  of  good  paint  worked  into  ever\ 
crevice  of  the  floor  you  will  have  a  very  es.sential  part  of  the 
car  properly  taken  care  of.  Eternal  vigilance  is  indeed  the 
price  which  paint  shop  protection  of  the  .steel  car  exacts. 
Without  it,  corrosion  and  premature  decay  are  rampant. 
Thorough  painting  of  all  parts,  with  plenty  of  varnish 
where  needed,  is  essential  to  maximum  life  and  beauty. 


SHRINKAGE  OF  BOX  GAR  SHEATHING 

Several  roads  which  are  extensive  users  of  single-sheathed 
(jutside  steel  frame  box  cars  have  had  difficulty  due  to  the 
shrinkage  of  the  sheathing  after  it  is  placed  on  the  cars  and 
the  cars  are  in  service.  This  was  due  to  insufficient 
drying  of  the  lumber  before  application.  The  slotted 
holes  generally  used  to  take  care  of  adjustments  for  over- 
coming the  effects  of  such  shrinkage  provide  only  fs-in 
or  M-in.  which  it  will  be  seen  is  entirely  inadequate  when 
we  consider  that  in  one  order  of  automobile  cars  there  was 
a  shrinkage  in  a  height  of  10  ft.  of  from  5'^  in.  to  7/-'  in. 
These  cars  were  built  without  specification  being  made  as 
to  the  dryness  of  the  lumber  and  in  the  next  order  of  cars 
special  care  was  taken  to  provide  well  dried  lumber.  Sam- 
ples measuring  approximately  Ij/j  in.  by  5  in.  Ijy  12  in.  were 
placed  for  a  period  of  96  consecutive  hours  in  a  hot  cup- 
board, the  temperature  being  maintained  at  from  160  deg.  F. 
to  180  deg.  F.  Any  of  the  tested  pieces  which  showed  a  re- 
duction in  weight  of  more  than  six  per  cent  were  considered 
improperly  dried.  It  was  found,  however,  that  the  long  pe- 
riod of  drying  was  inconvenient  and  very  .short  samples 
of  the  same  lunil>er  were  tested  in  various  ways  to  determine 
on  the  shortest  jjracticable  time  of  drying.  As  a  result  of 
these  te.>^ts  the  s|)ecifications  for  dryness  recjuired  all  sam- 
ples to  1)6  taken  from  the  middle  portion  of  the  stick.  'These 
samples  are  from  J4  in.  to  5-16  in.  long  and  are  dried  for 
two  hours  in  a  hot  cuplK)ard  at  the  temjjerature  previously 
u.<ed.  .\  shrinkage  of  more  than  1-16  in.  in  a  width  of  3% 
in.  is  taken  as  indication  that  the  lumber  is  improperly 
dried.  In  view  of  the  trouble  that  has  been  experienced  by 
some  roads  this  means  of  obtaining  properly  dried  lumber 
for  horizontally  sheathed  box  cars  should  prove  of  value  to 
any  road  considering  the  construction  of  this  type  of  car. 
The  cars  as  built  under  the  first  method  referred  to  have 
})roved  entirely  satisfactory  and  while  no  cars  have  as  yet 
I)een  built  to  the  second  specification,  officers  of  the  railway 
which  has  developed  this  method  feel  entirely  confident  that 
it  will  give  as  good  results  as  the  previous  specification. 


Buffing  Stresses  in  Box  Cars 

A  Stress  Analysis  Which   Includes  the   Horizontal 
Effect    of    Inertia     Upon    Body    Frame     Members 

BY  ROBERT  N.  MILLER 


I. 


THE  conditions  which  necessitate  heavy  and  frequent 
repairs  to  freight  cars  are  the  use  of  defective  material 
in  construction  and  excessive  stresses  in  the  frame 
members  and  joints.  The  latter  condition  may  be  due  either 
to  faulty  design  or  to  rough  and  unfair  usage.  The  proper 
limiting  of  the  stresses  in  frame  members  is  thus  of  vital  im- 
portance to  the  life  of  the  equipment  and  since  unfair  usage 
exists,  the  designer  must  provide  for  it. 

From  observations  as  to  the  nature  of  repairs  made  in 
repair  yards  as  well  as  from  dynamometer  records  obtained 
in  road  and  yard  service  it  has  been  noted  that  quite  com- 
mon switching  practice  involves  the  making  of  couplings  at 
speeds  of  from  five  to  ten  miles  per  hour  and  that  these  speeds 
are  checked  in  about  six  inches  of  total  car  movement  either 
through  draft  gear  resistance,  impact  or  both.  On  this  basis 
the  following  method  of  stress  analysis  employing  both  ana- 
lytical and  graphic  methods  has  been  developed  and  applied 
to  Ik)x  car  design. 

Every  moving  body  by  virtue  of  its  velocity,  may  be  con- 
sidered a  storehouse  of  kinetic  energy  and  it  is  when  this 
energy  must  be  rapidly  dissipated  that  the  intensity  of  the 
retarding  force  is  realized.     Owing  to  the  characteristics  of 


Inertia  of 


aV— W)         /    5.280  V        (V,=  — W) 

then  f   =  X   I I   = X    1.075 

2  S  \60  X  60/  S 

\Vf          1.075                       (V,*— W) 
and  P,  =  =  X    W   X 

g  32.2  S 

(Vi=  —  W) 

or  Pi=  0.0337  VV   X (D 

S 

The  maximum  retarding  force.  Pmtx  =  2  Pi 

Pm.x  =  0.0674  W   X   (2) 

S 

Assuming  an  initial  velocity  of  10  miles  f)er  hour,  and 
that  the  car  is  brought  to  rest  in  a  distance  of  6  in.,  Vj=rlO, 
V.,^0  and  S=0.5.  Substituting  these  values  in  formulas 
(1)  and  (2): 

W  X  (10)» 

Pi   =  0.0337  — =  6.74  W (3) 

0.5 
Pm.x  rr   2  P,   =   1 3.48  W (4) 

The  numerical  factor  which  multiplied  by  the  weight  of  the 
moving  body  gives  the  maximum  retarding  force  may  be 
represented  by  K  and  formula  (2)  then  l)ecomes: 

Pm.x    =     K    W (S) 

At  the  moment  of  impact  the  moving  car  can  be  considered 


Typical  Box  Car  Frame  Construction 


the  various  friction  draft  gears  now  on  the  market  this  re- 
tardation is  not  of  a  uniform  nature  but  increases  more  or 
less  rapidly  as  the  draft  gears  are  compressed,  giving  a  maxi- 
mum retarding  force  of  approximately  twice  the  mean. 
Barbed  upon  this  assumption,  where 

Vi  r=   Speed   of   approaching  car   in   miles   per   hour, 

V2  =:   .Speed   of  car   after   impact, 
S   '=.  Distance  in  feet  in   which  speed  is  checked, 
f   =  The  average  retardation  in  space  S,  in  ft.  per  sec,  per  sec, 
P  =  Average  retarding  force  acting  on  W  pounds  of  moving  weight, 
g  =   Acceleration  due  to  gravity  =   32.2, 


as  subject  to  two  loads:  (1)  Static  load,  due  to  its  own 
weight  plus  the  weight  of  lading,  acting  vertically  downward; 
and  (2)  dynamic  load,  due  to  the  inertia  of  the  various  parts 
making  up  the  car  body  and  lading,  acting  horizontally. 
The  maximum  stress  in  each  member  of  the  car  framing  is 
the  resultant  of  these  two  loads. 

In  order  to  make  proper  distribution  of  the  static  and 
inertia  loads  it  is  essential  that  the  weights  of  the  various 
parts  or  members  of  the  moving  body  be  determined  either 
by  estimate  or  actual  weight.     Since  analyses  of  this  nature 
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are  ijenerally  made  in  the  preparation  of  new  designs,  the 
greater  portion  of  the  weights  can  l^e  considered  as  estimated. 
While  the  following  discussion  is  general  in  nature  and  may 
be  applied  in  principle  to  any  type  of  box  car  construction, 
a  type  of  box  car  now  in  .service,  the  construction  of  which 
is  shown  in  the  drawing,  has  been  chosen  for  the  purposes 
of  illustration.  This  car  has  a  capacity  of  80,000  lb,  and 
weighs  light,  .>9,()()()  lb.  The  following  table  gives  the  di- 
mensions of  the  car  i)od\'  and  an  e.stimated  analysis  of  weight 
distriljution: 

Trucks    icast  -leil   side   fr.iiiic) 15.000   11). 

Undcrfraine,   flooring  ami  brake   ringing <J.600  lb. 

Side   framing  and   sbeatbing 7.700  lb. 

Roof  framing  and  roofing 4.J00  lb. 

End   framing  and   slieathing 1,400  lb. 

r..   r=   length  of  car  body  in  inches 43.' 

b   =r   width  of  car  body  in  inches lOJ 

h    =:    height  of  car  ht»!y  in  inches 100 

W'r   =:   average  weight  of   roofing  and   roof  framing  |)er   si|.    it. 

(taken    at    14    !b.). 
Wii   =   average   weight   of  siile   frame   and   -•heathin.i;   per   s<|.    •'• 
We  =  average  weight  of  end  frame  and  sheathing  per  sq.   ft. 
Nr   rz   innnber   of   roof  panels. 

ROOF 

Static  or  Vertical  Load  Stresses. — That  porti(3n  of  ca- 
body  weight  shown  as  roof  load  can  be  considered  as  borne 
directly  by  the  purline  members  and  transferred  to  the  side 
frame  top  chord  member  through  the  carlines.  For  simplifi- 
cation the  total  roof  load  to  the  carlines  can  be  considered  as 
uniformly  distributed  over  the  carline  length  and  for  all  e.\- 
ccpt  the  end  carlines  can  be  placed  equal  to 

Wr  X  b  I,  Total  roof  load 

z= rr:    Roof    panel    load    =    Pr 

Nr  X  144  Number  of  roof  panels 

resulting   in   a   ma.ximum   vertical   l>ending  moment   at   the 
center  of  the  carline  of 
b 

I'r    X    —    =    Mrv (6) 

The  corresponding  fibre  stress  in  the  carline  will  be  equal  to 

Srr    =    Mrr    -4-    Zv (7) 

where  Zt  =  the  section  modulus  with  neutral  axis  horizontal. 

The  shear  in  the  carline  member  at  the  side  frame  is 
given  as 

S^rr   =:    Pr    -7-    (2    X    net   area   of  carline^ ( S) 

Where  the  end  framing  e.xtends  from  the  under  frame  to 
the  end  carline,  the  vertical  bending  in  the  end  carline  or  end 
plate  can  be  considered  as  resisted  by  the  vertical  end  mem- 
bers through  their  column  action.  In  some  box  car  designs 
adapted  to  automobile  service  the  end  carline  or  end  |)late  at 
the  door  end  of  the  car  must  be  considered  as  unsupported 
in  the  center  against  vertical  bending,  in  which  case  \\\^. 
maximum  fibre  .stress  due  to  vertical  bending  is 

I'r  X  h 
S'rv    = -f-    7v (9) 

16 

and  the  corresponding  shear  at  side  frame  connection  is 

S'^rv   =   Pr   -J-    C4   X    net  area  of  end  carline) (  10) 

Inertia  or  llorizoulid  Loac  Stresses. — From  e(|uation  (5) 
it  can  be  seen  that  the  inertia  load  bears  a  definite  ratio  to 
the  .'itatic  load  and  it  is  evident  that  the  section  modulus 
resisting  horizontal  bending  in  the  carlines  must  be  K  times 
that  resisting  vertical  bending.  The  stress  in  carlines  re- 
.>-ult:ng  frcm  the  inertia  load  is  therefore 

.*;rv    =    K    M IV     •.-    7.\ (•7;,1 

where  /f/?=the  section  modulus  re^i.sting  bending  with  neu- 
tral axis  vertical.  The  corres|)<)nding  shear  at  the  side 
frame  connection  due  to  this  inertia  load  is 

Ssrh  ~  K  Pr  -4-    (2   X   net  area  of  carline) f Sa) 

Likewise  the  fibre  stress  in  the  end  carline  member  due  to 
inertia  is 

KPr  X  h 

?''h  = —  -^  Z (9a) 

K. 

and  the  -shear  at  side  frame  connection 

S'sr*)   =   K  Pr   -~    f4    X    net  area  of  end  carline  I dOa) 


Whereby  upon  combining  (7)  and  (7a)  the  maximum  fibie 
stress  in  the  carline  is  found  to  i)e 

/  '         "^  \ 

Sr  ni.-.!    =    Srh    -|-    Srr    —    Mrv    I 1 I 

V  Zt         Zh  '' 
Pr  X  b   /  1  K  \ 

=  — —  I  —  +  —  I (1  ) 

8         \  Zv         Zi,  / 

If  the  carline  connection  to  the  side  rail  be  of  a  gusstt 
tyjie,  then  under  horizontal  inertia  loads  the  fibre  stress  in 
the  carline  due  to  the  inertia  of  the  roof  load  is 

K  -Mrv 

Srr    zz -^    Zh '. (71.. 

I..S 

and  the  maximum  combined  fibre  stress  due  to  the  static  and 
inertia  loads  is 

(0.67  K          i    \ 
—  -I I (11a  I 
V.x,            Zv  ) 

The  maximum  shear  corresponding  to  the  above  maximum 
bending  moment  is 

S.r  ,...-. X    —    V(S,rv)*    +    (.S«rh)  = 

=  1 I      X     VT-f    (K)-- (12l 

l2   X   net  area  of  car'inej 

The  maximum  stres.ses  in  the  end  plate  are  given  in  con- 
nection with  tho.>ie  for  end  framing. 

Equations  (7)  and  (7a)  can  also  be  employed  to  advan- 
tage in  determining  the  necessary  minimum  section  modulus 
which  would  give  a  predetermined  maximum  fibre  .stress  in 
carline  members,  since  the  summated  section  moduli  of  all 
roof  carlines  can  be  considered  as  supporting  or  resisting 
the  total  roof  bending  moment  or 

Pr    X    Nr   X   b 

z  z.-  X  .«;>  = (1.?) 

8 

/Pr  X  Nr  V  b\ 

an.l  2  Zi,    X   Si.  =   K   I —J ( 14J 

and  if  it  be  furth,'r  desired  that  Sh^Sv,  or  Sh=Smax-^2; 
and  .S'w(;.v=  24,000  lb.  i)er  sq.  in.,  then 

K  X  i:  Zv  =  1  Zh 
and  substitut'ng  for  Pr  its  value  in  terms  of  unit  weight  of 
reef 

W  r  X  bM. 

1  Zv   = (15) 

13,824.000 

The  total  section  modulus  of  carlines  resisting  vertical  bend- 
ing per  100  sq.  ft.  of  roof  area  is 

i:  Zv  \Vr  X  b 

= (16) 

100  s(|.  ft.  960 

Sub.stituting  for  b  its  value  of  102  in.  and  for  Wr  a 
value  of  14.0  lb.  per  sq.  ft.  (16)  then  becomes 

— z=   1.5   in.^ (17) 

100  sq.  ft. 

and     -.1-^ =   K    X    15   in.'' (18) 

100  sq.  ft. 

From  equations  (4)  and  (5)  the  value  of  the  constant  A' 
was  determined  as  approximately  l.v5.  Substituting  this 
value 

— ^-' —   20.25   in.^ (18a) 

lOOsci.  ft. 

If  the  carlines  l)e  secured  to  the  plates  with  gusset  connec- 
tions  (l<Sa)   becomes 

1  Zh 

—   13.5  in." (I8b) 

100  s<|  ft. 

The  total  section  modulus  of  roof  carlines  to  resist  ver- 
tical bending  should  l)e  1.5  in.^  about  the  horizontal  axis 
and  20.25  in."*  about  the  vertical  axis  for  each  100  sq.  ft.  of 
roo*  area. 

END    FR.A:\rE 

Static  Load  Stresses. — The  column  load  stresses  in  the  end 
frame  members  due  to  the  weight  of  end  framing  and  sheath- 
ing are  usually  so  small  compared  with  the  total  .stress  due  to 
end  pressure  of  lading  it.^elf  as  to  l)e  safely  omitted.  The 
chief  function  of  the  end  framing  is  to  prevent  distortion  of 
the  car  body  by  end  pressure  or  the  bulging  action  of  the 
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lading  when  shifting  under  sudden  changes  in  the  speed. 

This  pressure  considered  as  acting  horizontally  and  tend- 

ir*:;  to  bend  the  frame  members  outward,  increases  with  the 

dii)th  of  load  and  at  any  height  h  the  total  lateral  load  is 


I 
K   —    ' 

/i  w  h,- 

h  tan*  (45 

—  'A/2)* 

17.'8 

V 

lere 

E 

= 

T<  tal   pressure. 

</> 

= 

Angle   of 

repose 

of  commo 

dity. 

e 

:= 

Vi    (90  — 

<P) 

ht 

r= 

Height  of 

grain 

or  coal  in 

car  in  ir 

ches 

w 

rz 

Weight  of 

comm 

odity   per 

cu.   ft. 

b 

= 

Width  of 

load  or  car  in  inches. 

Under  conditions  of  actual  operation  the  height  of  the 
load  at  the  ends  of  the  car  may  approach  the  value  of  h  (in- 
side height  of  the  car)  and  for  maximum  conditions  h  may 
be  substituted  for  h.     The  total  end  pressure  then  becomes 

w  h-  b  tan=  » 

E   = (19) 

3456 

and  the  end  frame  members  present  the  case  of  a  beam, 
cither  fixed  or  supported  at  both  ends,  with  a  load  varying 
uniformly  from  zero  at  one  end  to  a  maximum  at  the  other. 
Considering  the  end.>;  as  supported,  the  maximum  bending 
moment  is 

2  E  h 
9  V3 

Substituting  for  E  its  value  from  equation  (19), 

wh'btans<* 

Mo   =    — ^ .   •  r 

1728  X  9  X  \  3 

Me  =  .000037  v;  Ir  h  tan-  »    (20) 

Further  if  it  be  required  that  75  per  cent  of  this  total 
endwise  bending  moment  be  resisted  by  the  end  reinforce- 
imnt  members  and  the  remaining  25  per  cent  be  taken  up 
by  the  body  comer  posts,  then 

Mp  leinforcement  members  =  .73  Mmax  =  .000028  w  h^  b  tan- (?. .  (21) 
and  Me  corner  posts  .-  .25  Mma\  ^  .000009  w  h' b  tan=  ^ (22) 

Where  the  design  of  car  framing  is  such  that  vertical 
members  are  connected  to  the  under-frame  and  to  top  rails  in 
such  a  manner  as  to  be  equivalent  to  the  conditions  of  beams 
liaving  ends  fixed  or  rigidly  connected,  it  is  possible  to  use 
lighter  sections  for  resisting  the  bulging  action.  Under  these 
conditions  the  total  maximum  bending  moment  in  the  end 
frame  members  under  static  load  is 


MV  = 


.0305  w  h^  b  tan=  ■/ 


3456 


=    .00001 14    w  h''  b  tan-  6 (20a) 


at  a  point  A23h  above  the  floor.  Another  maximum  will 
V)e  found  at  the  top  and  bottom  connections,  the  value  of 
which  will  be 


M-e  = 


.0889  w  h''  h  tan*  6 


3456 


=  .0000257  w  Ir  b  tan=  ti (20b) 


If  the  same  division  of  the  load  between  the  end  reinforce- 
ment members  and  the  corner  posts  is  used  as  before,  the 
corresponding  moments  are 

M'e  reinforcement  members  =::  .75  M'e  =z  .00300855  \v  h'' b  lan- S. .  (21a) 
M"e  reinforcement  members  =  .75  M''e  =  .0000193  w  h' b  tan^  tf. .  (21b) 

which  occur  at  a  point  .423/f  above  the  floor  and  at  the  top 
and  bottom  connections  respectively.  Similarly,  the  values 
for  the  corner  posts  are 

M'e  corner  posts  =  .25  MV  —  .00000285  w  h=»  b  tan=  V (22a) 

M%  corner  po-ts  —  .25  M'V  —  .0000064  w  h' b  tan^  6 (iJln 

Inertia  Load  Stresses. — Under  the  effect  of  sudden  cluinge- 
in  speed  the  endwise  pressure  would  tend  to  vary  and  the 
normal  static  angle  of  repose  would  be  found  greatly  to  ex- 
ceed the  angle  of  repose  when  the  commodity  is  further  in- 
fluenced by  inertia. 

The  writer  has  i>een  unable  to  learn  of  any  experiments 
or  tests  which  have  been  made  with  a  view  towards  locating 
the  resultant  angle  of  repose  in  such  cases  or  towards  deter- 
mining the  exact  endwise  pressure.  It  is  believed,  however, 
that  a  safe  assumption  would  be  to  consider  the  endwise 
pressure  as  due  to  a  volume  of  commoditv  back  of  the  wall 


equal  to  the  wedge  of  height  h  and  angle  at  lower  edge 
equal  to  (90 — ^)  or  approximately  twice  the  wedge  consid- 
ered in  static  equilibrium.  Then  the  expression  for  total 
endwise  pressure  due  to  inertia  is 

(w  h-  b  tan-  >t\ 
) (23) 
1728         / 

and  the  corresponding  bending  moment  in  end  frame  mem- 
bers due  to  inertia  can  be  shown  from  formula  (20) 

M.I    =   2  K  Mv    —   .000074   K   w  h' b  tan= « 

whereupon  by  substituting  value  of  K   from  equation    (4) 

M..1   =  .001  w  1,'  b  ta'i=  0. (24) 

With  the  end  frame  meml>ers  sustaining  l^ending  moments 
equal  to  75  per  cent  total  maximum  end  l>ending  moment  the 
requisite  section  moduli  of  these  sections  l)ecomes 

.75  M,.i 
~     '     ~         S 

Substituting  the  following  numerical  values:  '^=60  lb.; 
h  =  72  in.;  b=l02  in.;  «^30  deg., 


Z  reinforcement  members  rr 


.00075  X  60  X  72'  X  102 


=  23.6  in.» 


20,000  X  3 

at  a  height  of  24  in.  above  the  floor. 

Based  upon  vertical  end  reinforcements  fixed  or  rigidly 
connected  at  the  ends,  the  required  section  modulus  for  uni- 
form section  is  given  as 

.75  M".! 

2;  Z  Leinforcement  members  rr  

.S 
M'ei   =  2  K  M%  =  2  X  f3.5   X   .0000257  w  h"  b  tan*  9 
M"ei    =   .0006*^4   w   h'   h  tan-  ^ 

Substituting  the  numerical  values  used  in  the  previous 
case. 


1  Z  reinforce-!  members  := 


73  X  .000694  X  60  X  72»  X  102 


y;:  \  20.000  X  3 

(To  be  continued.) 


—  19.8  in.» 


INTERLOCKING  FENDERS  AND  COLLI- 
SION  BUFFERS 

The  i)roblem  of  minimizing  the  eftect  of  collisions  and  to 
jirovide,  if  not  immunity  from  telescojjing,  at  least  something 
nearly  approaching  it,  has  exercised  the  minds  of  British 
railway  engineers  and  experts  for  many  years  past;  but  the 


'Frmn  R.nnkine's  formula  for  the  pressure  of  earth  against  retaining  walls. 


The  Interlocking   Fenders  as  They  Appear  on  the  End  of  a  Car 
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i>:\ii.\\\\     .\ii:*  li  \.\u  \i.    i:.\(,i.\i:i;k 


\  Ol..  «>(l.   \...  >• 


an-   utMi-raliy   inadi-   in   tlic   proparaliun   of   ik-w    di^i^ii-.   tli;- 

L;nal»r  portion  of  tlu-  \viiijlil>  laii  In.'  i()rj>i(liTnl  a*  i-tiinatid. 

W  liik-  till-  t"<ill()uiij-4  «liMU^-«ii)n  i-  miural  in  iiatiiri-  and  nia\ 

l)f  a|>|>lirtl   in   |»rin<  i|iU-  lo  an\    ty|>«'  dl"  box  lar  » <)n>tru(  tion. 

a  tyiK-  <)»'  l»«)X  «ar  now  in  M-rviii-.  the  ton>triution  ot  wliiili 

i>  shown   in   the  drawinii.  ha-  turn  i  lio-rn   for  tin-  pur]>oM'-> 

of   illustration.       llii-  «ar  ha-  a   (a|»a(it\    of  .so.doo  ]|..   and 

wri'jh-   liulit.  .•;'',iKi(i    11,.       Ill,-   fojhiwinn  taliK'   iiivc-  IJu'  di 

nim-ion-  <if  tin*  rar  l>od\   and  an  r-tiniattd  anal\-i-  nf  wri'jlil 

di-triliulinn :  ^  ■.  .    .-,        -        . 

I     1.  .-     ...-1    •ivi'i  .M.fe'  frriiiK  I    ........... ..;. .....'.  :.?.«iiiMi  IS. 

'    -i'li  i'.t';nilt%   ttix'.nin!    Mliil   hiMkf  ru;f!^iii;>v  ........  .U  ..    ".litm  !l> 

.-i>lc   fr«miT)B  .in-I   '-)u':i1?irn(j.  ,....;...>...•....-,.■, ..- 7'.>0ii  Hi. 

K'H'l   fi.iniip>:-  aiv'l  r-L.ti'mg. .'...;...  ...I -. y.- :.'.' .'.  4.J««i  Ift.    . 

Knd  }r;i!»itiJK' ami   >lu-ut-Jiriix..> ..  ^. .  ..L  ,^..  . .'. .  ..i . .;  • ;    I.-MIO  lU..    •    " 

I.    :-     loti).;tIj    nf  till    lii'ily   iii   ttK-l|v-  •  .j'  •'.  .........  .'.  •■  4^J 

■'  '.i'ltli  <.>f  t'yi    IhiiIv ■  Ml   i;>clic>i.  .......  i  .  .  ■ 

'■<  lu'ht  of' c.ii   lii.«'!y   jti  iii<;liA''< 

W  M  ■    w    Wfi>ji)f  "f  ri»/thi(!  .iii'l  r«»'if  tr.uiiiiig  in-r  »<i.  •.'. 

■  •  ,:>.'u  iif    14  Wi.K  '  ■'    ' 

\\  ,.\i..r;i)<e..\vrii;li(   <il    >ili.    frnpu-   aii'l   -luailiitiu   i-t-r   ■..f.    tt.        •; 

\\  v.ri....  v.ii;!it  (if  *-inJ  frainc'ia^d  slieailiirvg  imt  -r|.   t'l.  ' .  ..  \ 

"^  i.«t'.i>:Hid-.  ■  .',■   :   '  .     ,.'•■  '■,;■'  .■  ^ 

.  '  I      ''•';■'.■■"  . '.    '   . 

1.  .  •    •  '.     "       .     '   ■%      •.-.•..»• 
'■  ■ '  '■:.  ■•  ■  ■        .'    ■   \  ' 

,   StntH':  or    Virtii'd    l.oid    Slrrssrs.       I  liat     porlinii    of    la- 
lioflv   wt'iLilit  -howii  a-  roof  load  tan  in-  i  oii-id<rrd  ,i-  liornr 
dirr<  tly  \>\    tlu-  imrliiu'  nirmii«T-  and  tran-«fiTr*<l  to  tin-  -idc 
franii-  top  t  liord  nuinlxr  thnnmh  thi-  rarliius.     I'or  -implifi 
talioii  tlu-  total  roof  load  to  the  »arliiU'S  lan  \>v  (on-idcrtd  a- 
uniforiniy  <li-iril>iit«d  o\ir  the  rarliiif  Itniith  and  for  all  r\ 
iijit  »lu- vnd  larliii.-  (anlM;  jihuitl  n|Ual   to 
\\     .  r,  i:  t  ..  ,1  ■.  ,.t  i;.:i.| 

\  .  ■  \   :r  if   t.-'itit  1- 

ri-ultinu    ill    a    maxinuim    virtiral    !»indinu    inonuni    ai    tlu' 
.  nittr  of  tho  (arliiu   of  ••''      •.      .       '. 


Ilu-  I  orn-poiidinii  fiia-i    -in--  in  ilii    larliiir  will  l.c  nju.d  to 

s.v    -     Mr>;    :      / 

/v  r:  tUc.^<-*'tii>h."nii.>iluU:>  wili-  nt'iitrul  jjsi*  liori?AitiatI'.. 

I  he   shcir   in    tlir   <arlinr   nn'inlK-r   at    tlic    -idc    fr.ini<-    i- 
L'ivfu  a.s 

>-K    •"    "  I'l  ■     iuV   .■|i«-':i    ii'f   i-.irtiiii   ' 

W  licrr  th<-  end  frainini,'  txtiiid-  from  llir  uiidirfr.iiiir  lo 
tile  niij  (  ariiiic.  the  vcrtii  .il  lu-ndiiiL;  in  tin-  md  <  arliiu-  or  rii<l 
[ilatr  lan  l»c  t'lii-idiTcd  a-  ri'.>i-t»d  ti\  tiic  vrrtital  tiid  nuin- 
Iht-  throimh  tluir  lojmnn  a<iion.  In  -oiiir  l»ox  tar  ili-inn- 
adaptitj  to  aiititinohilf  -trvin'  thf  iinl  i  arliiu-  tir  t-iul  plate  at 
lilt-  iloor  iiid  III  tilt-  lar  inu-t  In-  •  oii-iiKnil  ,i-  un-upportt-d 
in  tlu-  t  »nt»r  auain-t  vi-rtital  In-ndinu.  in  wliiili  ta-t-  tli-: 
niaxinuiin  fil>r«-  -trt—  diu-  to  \irti<al  iKiidiii-j  i- 

i'    .  •■  •■'■•■ 

.iiHJ  the  .  (in< -poiidiii'j  -luar  at   -itit-  fraiiif  tt.niuil  ;ii   i- 
;. '  ■','>''  i  •  ><»Hr«;,-irl,iji;«'i . .. 

/tnrli'i  l^r  lloi  izintl<tl  l.(>>ii'  .V/rr.v,s-»'.v.—  I  ruin  r-niaiioii  (  .^  ) 
it  tan  !.»>  -fill  that  tilt-  iiit-rtia  load  In-ar-  a  dtiinitf  ratio  to 
tlu-  -latit  htad  and  it  i-  f\i<l(-nt  that  tlu  -t-itioii  nioilulu- 
n-'-Miiiu'  horizontal  I  i-ntiiiiii  in  tin-  (arliiu-  iim-t  It  A  tinu- 
ihat  r»'<i.~tifH;  viriii;il  hnidiim.  Ilu-  *Trt>>-i  in  iarlinr<  n- 
^-irh'iii;  fn'in  thf  iiu-nia   loail   i-  tlurifttrf  ..^         ••     " 

s,;        •■,   M   .  ■•;  / ... .'.'. .  ■; .        ■.  - 

wluri'  /.k     thf  -ftticti  niodiihi-  rf-i-finn  l>fiuliii'j  with   n<u- 

ral    SpcHvvrtitutl.        I  hi-    t«»rri--poiidiii!^'   -luar  at   tin-   -iil' 

fraiilo  connfctioTi  »lur  to  thi-  iiurtia  load  is       ■  .-.     •    .       ,   ■• 

S-rii  r-    K   I'r     ;-    I  J  .'<  .iH-r  :\n-.<  <  f  ;;ii  Inn  i ....... '  >'.o 

T-rkc\vi>c  the  Ahre  -tn--  in  tho  end  taifliiu*  nunilxr  diu-  to 
iiu-rtia  i'"'  '     '    ' 


\\'hfrfl»\'  upon  foinhiniiiL:  (7)  and   (7a)  the  maximum  t'll 
-tn-—  in  the  carliiu-  i-  found  tt>  In- 


".'■■.-  I'r    X    b 


....  i  .^ 


1  Iv 

/>       / 

li    tlu-  t  arliiu-  toiiiifitioii  to  thf  >idf  rail   l>f  of  a  iiu>- 

t\|i.  tlun   uiuli-r   hori/oiital  iiurtia   loads  the  tihrc  stress 

thf  (  arliiu-  due  to  tlu-  iiurtia  of  tin-  roof  load  is     ';.'■;-:.  ;■,'  - 

......  KMr*  ■   -  .    -.  .■■    .    .' 

:■         Srv     ^ ^Zti.  ;.:. ..:::..•..'......  .^•■.«: 

ami  thf  inaxiinum  tomliiiu-d  I'llirf  -tri-.—  diu-  to  tlu-  -lalit    ai 
iiuTlia  load-  i- 


Sr  \\\\\ 


\\, 


C      ) 


,.n 


1  iu-  niaxinuiin  -luar  i  orrf-|ii:nilinL:  to  tlu-  aliovf  inaxiinui 
I'fiidini;  inonunt  i- 


I', 


I. 


,..C.1,V 


J'X     \   i-,  -     <fvT^:. .. . 
.  ■'  '      '      ■'  "    '  ]  ,V      ''■''■■  •.-'■,■:  •' 

'I'hf  niaxinuiin  -trt— f-  in  tlu-  i-iul  platf  are  u'iwn  in  t~on 
iit-t  titin  with  tho-t-  for  i-iul  frainintj. 

I-".<|Ualion-  (7)  and  (7a)  tan  alM)  l)f  i-inployt-d  tti  ailvan 
i.iLTt-  in  <lt  ii-rinininLr  ilu-  luri'ssary  minimuin  -tttion  moduhi- 
whiih  would  Ljivf  a  prfdfti- rniiiutl  niaxinuiin  hlin-  -tn--.-  in 
I  arliiu-  nu-inlii-r-.  -iiui-  tlu-  -uininatftl  -i-ttioii  nunluli  of  al! 
ri:of  t  arliiu-  tan  In-  t(in>idfrfd  a-  supportiniz  or  rfsi-tinv; 
'lif  total  roof  I  t-iuKiiL,'  imam  III  <ir        -.'  .-.;■■"■  V:  .-^    '  ..    :     • 

?         (l  ..-...••-.■•,...; 


I- 


■;•     1  /      ■    -, 

ami  X'Zii   '"    ^^ 


.-. ... .« 1^1 


iiul  if  it  Ik    furth-r  di--irfd  nliat  Mi     .'<:■.  or  Sli    .^iihix-i-l: 
and  Siihi.y    -J4.im)()  1I».  pir  -i|.  in.,  llifii  . 

K  ■  1  /.  1  /  "■••'" ■■>■  :.-.-  '  '■-'  ■• 
.iiid  -u!i-t!uii  nu  for  /'/'  il-  valui-  in  tt-nn-  of  unit  wtiLiht  of 
rt;<;f:  .      .  -     •       ■.       ■  ,  ;■    ..    •  <   ■       ,  .  ...•  -;  ..:.,  -./.-.  ■•.-•■  . 


i.  Zv 


•  •  f  •- »  • -•  •.*'.•  •  •  •*•>  <•*■••.••  •  »_•■', |j^  t 


lul  till-  -hfar  at  -iiU"  ininu-  Ltuiiu-t  tioii 

^'  .    •     lv  1'.      .  ■  r  -  I.,  t  .,•■.-:,  ■•:,,].■:,, 


11k-  total  -fitioii  inotlulu-  of  tarliiif-  n-i-linLr  vi-rtital  Iniid- 
iiiu'  pt-r  I'Ki  -<|.   ft.  (»f  rotif  art-a   i-     ••     •.:••..-...■.      ,.■   • -.  ,. 
.1/.  Ur  .   1.  ■■-■■■:'    ,   -.  \'  .-  "■ .  ';■■■     .■■-. 

t   /.    " .;  —  .  1'"  ^     ■  '  ...••^■•.,..«'.  '•-••4..  »f»  ..J. '»•••••. llOlv. . 

llMt  '.f[.    ft  •''.•! 

.■^uli-titutiin:    for    /<    it-    vahu-   of    KU    in.    and    ft<r    Mr   a 
\.duf  of  14.(1  111.  pi-r  -i|.  ft.   (l'»)  tlun  hftonif.s      . -.i"^  ''•••,:  ■" 

H--    ■  .     .-'^''  ■■  .  '    .  •     ■  -     •  -■  ■•       ■'  ^.'    ■'■:  -    ■-' 

ni<)  -i|.  ft  •.    "     ".  -.  /•  .  •     s/'- .-.-  -.       ■ ' 

^y<  .         ^■■■'" y ■.''■■  .-  "■■•:"■  .•/.■.'■.:^- ■'. 

.i.M'j  ■  K  .<   I  .-•  iii.-"*^.. ...... .\(. .v/ ,..•''. ; .'v ..,.., .riPj 

••■■     I'i'i ■.«|.  ft,  ■    ••      '    ■■■■••    ■•         •   '     ■  '■ 

In  in  ti|Ualitin-  (4)  aiul  ( .^  )  tlu-  \aluf  of  tlu-  t()n>tant  A 
w.i-  tli-tcrm'iutl  a-  .ipproxiinatt- ly  l.-i..^.  Sul'-titulint;  thi- 
^-alu^- 

i  ».  ■'■■  '■:,  ■■".■  '•-'•^. .'■;''-."  \  ■■:-::\: 

.  l"it  -«.h  II.    ,  '■..■.;•■■  ■     :■ 

If  ilu-  t  arliiu-  It-  -ft  urt-d    iti  tlu-  plait-   wiili   eu— it   t  tiiiiu-t-- , 
I  oil-    (  I  ,s.i  )    l.fi  dim  -  .  .....  ^  ...   .      .    • 

.',   '  ..;,.^..•.;t.;...i,...;^:(.^st^»  ^ 

Ihf   loial    -ftiioii    nioiiulu-   of   n«if  tarliiu-   (<»  rf-i-t   vi-r-  v 
lital    lifiuliiiLr   -houlil    I't-    1..^    in.'   al»out   ilu-   horizontal   a\i*^y 
iiul  2^k2?   ill.    al'iiUt  llif  wrlital  axi-  for  tat  li   I'Kt  -i|.  ft.  of 
I'M)'   aTia.  .    -. .'.    ...    .-.  .   ;,.,. 

I  \i>    Ik  wii  ■  ■,•-.    -        ■  ~  ■ 

.SV.///r  J.if.iil  .S/n  .v.N<  V.  I  hf  ttiluinn  load  <tt('S<fs  in  tlu-  iiul 
I  r.imo  nu-nilxT-  duf  t()  thf  uiiiihl  of  t-iul  framing  and  -lu  ath- 
iiiLT  an-  u-uall\  -o  -mall  ttim|iart-d  with  thf  total  .-^trf--  dm  to-  .. 
<  nd  jirfssuri-  of  ladini,'  it-i-lf  a-  ttt  In-  safely  omittid.  !  lu- 
t  llif  f  funrtion  of  tlu-  iiul  frainimi  i-  ttt  pn-vfiit  di-tortion  tif 
till-  tar  liixlv   li\    fiul    pn— urf  or  the   Ituliiint,'  attion   of  tin- 


1  <.r>r. 


Vlo 
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ulnii    -liifliii:,'   uiulcr   -u<l(k-ii   rhanco    in    tla-   sikvcI.       i-cjual    to   \hc   \w(\<j,c   of   iK'i^lu    //    and    aiiiilc   al    1u\\«t   f<li:e 
;  lii>  pressure  c(»ii>i(k're(l  a^  adinij  liori/.oiitally  and  tend-      e(|Ual  to  (<^<)— <♦)   or  approximately  tuiie  the  wediie  Oin>id- 

ered    in    >tatit    eijuilil>riuni.       I'lu-n    tlu-   e\pre— ion    for   total 
indui>e  jiri'»ure  <lue  to  inertia   i- 

*-,■     :    ,-■       '•  .     •^•'- V  '  >W  ll-Ii  1:411-  -v 

:'-;    _  '■.•'■..Kj   =,K.i-.  •  I  .J3); 

C  ■■■•:'  :'■■.■-.:'■:  .V    ■••   -A       17^><         f 

and  the  corresponflinj:  lu-ndini;  moment   in  i  lul   frame  mein- 
l>er.>.Uue  l*»  iiHTlia  van  l»e  ->lio\vn  from  formula  (2i)> 

■-■     '   '  "M.!-    ;    K    \l  _ '1:4    k    ■■   ■     I.!.,ti-«"  "       \- 

uluTeupon    l»y   >ul»>liiutin.u   value   .;f    K    fn  in   equation    t4j 

M-i  —  .(Jorvi  K»VtA>i=;  " .  v.  ;v,^;.  J. !.. ;. ;. ... (?4.t. 

\\  ill)  the  end  frame  miinl»er>  -u^laininsi  lK'n<lini:  moments 
e'|iial  to  7,^  per  *  eni  total  maximum  end  idiidini;  moment  tlie 
re'|Ui>ite  -etiinii  nKiduli  of  tlie-H'  M-etion-  l>eeome~        '  .,     — 


t(»  l)end  the  frame  memlier>  outward,   in* Teases  with  tiie 
;li  of  load  and  al  any  height  h  tlie  total   lateral   load   i> 

'.'  ''_■•'/.  :  .;      ■."  ■  _  f'j  '»'.I>i-  'i  '•■»'i-  I  4.1  ^yt/2)* 

•  :'■    -.•■■■'".   ^•"  -   "^•"  ■•-'"'■    .-J^'' '^ -■..--■: -^ 
\\  lu-rc-  K    =:'  T-  t;il    Iifv!ftlt  r.  ~ 

■■- V  i=  I..  {'JO  --  .;. I  . ,       .  :_.'■■. 

h\  i=    Heiiiht  of  >;iain  <  i    >".;il   in  c,ir  hi  ri5clit'»'.- 
w   rr   Wi-iijlit   of  coinmiHliiy   |>t.T   cit.    ft. 

t>   :r-   Wiilth   !•{  ]<'>ni\  .ir  car  ii;  ini-'lif-. 

nder  londitions  of  aetual  operation  the  luiizht  of  the 
j.  d  at  the  ends  of  the  ear  may  approach  the  value  of  //  ( in- 
,«nie  hoiu'lit  of  till-  ear)  and  for  maximum  iondiiion>  //  ma\ 
1..    ■iui>-titute<l   for  //.      rile  total  end  pre»ure  then   heeonu- 


K-:    - 


J45f» 


/; 


\   the   end    frame   memhers    present    the   »a>e   of   a    lieam. 

uT  fixed  or  supporti-d   at  l>oth  end-,  with  a  load  varvinu'       ";"'-',"'• V'  ,\.-,  ■ <",'""    '""'"' 

iMirmly  from  zero  at  one  en<l  to  a  maximum  at  tiu'  otlur. 
:i-i(lerinu  the  end-  a-  -upporled,  the  mixinuim  lieiidinu' 
.iiiellt  i-       •■-•■       .'-.■■.  ■=•.-.'•■-:  :.-^. -••• 


SulotitutiiiL:    the    follow  iii^    numeriial    value*:      tc'i=;6<J.  lb; ; 


>.  /.  rwT-fojvciju^vr  inftMili-.f 


-J*.*  b./ 


■:;'=>t^=:;^ 


JKIi  . 


"  .;.-iitulinii  for  A"  iti^-'yalue  from  e(|uation    (I'M. 

■  ••  \v  h?t>  tan-'"  ■'    .■-'.  ■ ,..  ■■  r  " -'     ■'  . 

\I.     --.     .0'""'.C  V    li '  I"  l:ni"" -'    '  . 

i  uriher   if   it   hi-  rei|uired   that   7,^  p<r  n-iit   of   ilii-  total 

<hvi>C   lielidinti    moment    lie   re.-i>ted  l)\    the   end    reinforee- 

i, lit  nieiiilier.-  and  thi'  remaining;  25  |ter  lent   Ik-  taken  up 

the  IxkIv  comer  post-,  then  .    . 

■M.    ,iiiil'Mii-(  ir.riit  Jiicnilicu-   —  .:.-  ,M,....x   —  .iMiiH)3S"«:.lr"'l*t»Mi5it...'<.-l>' 
1   .M.    r.,riicr   i».>t>   .-±   .25   Mn-ax   :::^   .o0lK)09  v\  IrU)  lan=  I... •./->,.;.  .ViCW) . 

Where    the   desiLrn    of   »ar    framing    is   sueh    that    vertital 

'i:enil»er.-  are  tonnerted  to  the  under-frame  and  to  top  rail>  in 

i<  li  a  manner  a-  to  l)e  eijuivaleiit  to  the  mndition-  of  l)eam> 

ivini;  end?  fixed  or  rigidly  eonneited,  it  is  ]ios-il>le  to  u-e 

:.rhter  .se<tion-  for  resi-tint,'  the  liulu'inu  aetion.     I'luler  ilie-* 

Miidition-  the  total    maximum   iK-ndini:   monuiit    in   du-  end 

Tame  memhers  under  .-tatii  load  i.- 

:'t.?'i5  n  I,*  1,  tan-    ' 


;'ii.fi-i     .    •  .    ■  •  •  •. •■    _- 

at  a  lieiulu  t/f  J4  in.  aWow  iJu-  iloor.  '^  ' 

•'    I{a-ed    u|»on    viTtieal    end    reinf«>n  ement-    fixed    or   riiridlv 
tcniueted  at  the  I'lid-.  tlie  ri-.iuiri-d  -ettion  nvxlulu-  for  uni- 

lorm  -eition  i-  u'ivi-n  as                 ;•  ■■ ,  •  ;•  ,:  ..       .-   ■■:     * 

.rj  M"  '-\    ■..■'...:.  ■-'  ' -< 

ii-Z.-i.ciii5f<Vni?trrociit  «i<-.iilnr-    '■■—:-  .-""..  '   '".        •■:•,"- 

'''^■'  '■■■'..''"■''      .      ■        ■   ''    ■\'.  ,.'-"•..'■  ''    "   '  ,■-' 
.     ij     3^1  .=;;5'K;31!^.  r^  J  >-   15.3   X  .bo«W:JS7:\v  ti^=U  wnS'.^.;.^'' r/;  .■    '":■,■ 

AJt'^l  ;^    .(ViMliwM. -AX    Iv     li   tan-   "  V    "  •---.;  i'    •-   ';..  :     . 

Suh^titUtinLT    the    nuhlerieal    value-    U-eil  in    the    ^ifevibus' 
eu.sc. 

-  Z  .Ci'il.iMrcc'J  l1i»i?V^'=v    .    —  — -       ^:.:_..      . 

■■-•  ;■  ."  \   "■:.'■■'-■' ^■':    ■  .    ■-■    :    ••    .■■"■J<M>o<j>.  : 
'•.:j„.'=  --.'      •'"  '"    I'ouiitiiotl. } 


=  I$.}».it».« 


.\r, 


.Us^i' 


;it  a   jxjint  A2Mi  above  the  floor.     Another  maximum  will 
'•e   found    at    ti>e   to|i   and    Wottom   eonneetton-.   the   valui'   of 
vliieli   will   he  . 

.osso-wtt't'taii-:^  ■•;'     ■'';•'•.'■:' 

-  =  .QOdO^S*  A\:ti  •  ii  tail- 1'. . ... . ... . 


INTFRI OCKIXC  FFNDFUS  AM)  COl  I  1- 
.  SION    lUM'IKS 

1  lu'  prol.1i-ni  of  miiiimi/iim  the  effeit  of  t<jlli>ion-  and  to 
|>rovide.  if  n«it  immunity  from  teleMcipinir.  at  lea-t  -onitthini: 
nearly  ai>i)roaching  it.  has  exerei^ed  the  iniml!.  ui  I>riti>h 
railway  engineers  antl  experts  for  tiiaivy -year^  past:   Imt  the 


.\l".   = 


(.'."b) 


3456- 


it   the  -ame  di\i-i(  n  of  the  load   lietween  the  end   reinforee-" 
nient   memi»er-   and   the  lornir   po-t>   i-   u-ed   a-   l>i  fore,   the-; 
'Tre-pondinu  moment^  are 

M  "a  rtin/..rciiiient  ni<H'tiCT*  —  .?5  MV  =  .{WOOl'^Vvy  IP  Ulan*j*.. .  fJll- ■ 

uliith  oeeur  at  a  point  .42.^//  ahove  the  lloor  and  ;'.t  tln'  top 
and  lioltom  eonneitioii-  re-jui  tivelv .  Similarly,  the  vahu- 
Utr  tile  <(frner  jio.-t-  are 

M',   ot.rmr  l'i"^>-  ~  .J3  M*-  -^  .(MKUtftJS?  «  Ir'b  fan- «!  ■.'.■;•.•' -v  .•>.?- 2;i 

hirrlia  f.oiid  Sfrrs.us. — ^TtKler  the  eff eel  of  -ud<!en  ehaiiu'e 
in   -peed   the  indwi-e   pre--ure   would   tend   to  vary   and   the 
normal  -tali<    aiiude  of  re|io-i-  would  he  found  i:reatl\    to  ex 
iecd  the  anizle  of  repo-e  wluii  the  (omniodity   i-   funlur  in 
l"'ueneed   I  )y    inertia.  ,.      ;  ,.    ■/•.  •     .:•. 

i  he  writer  ha-  heen  unalde  to  learn  of  any  exfieriment- 
'  r  te-t-  which  have  heeii  made  with  a  viiw  towanls  loealiim 
'lie  re-ultaiit  amzle  of  repii-e  ill  -u<  li  (a-e-  or  toward-  dett  r 
"liiuim  the  exact  endwi-e  pre--ure.  It  i-  heliivtd.  ImweMr. 
That  a  -afe  a<-umption  would  l>e  to  tonsider  the  endwi-e 
pre.--un-  a>  due  t<»  a  \<)lume  <jf  comm(Mlit\   hatk  ol'  the  wall       L 


■  I'T.'iji'-.l^trkinfS  fvrirttija  "fw  t1ic-|'r^>»«tre-.t>f.  sranl>  auaiti-l'  rflaiiiuic'  wall? 


The   Interlocking   Fenders  .is  They   Appe.nr  on   the   End   cf  .i   Car 
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necessity  for  further  safeguards  has  been  emphasized  by  the 
more  recent  accidents,  involving  loss  of  life  and  destruction 
of  property.  With  the  introduction  of  rolling  stock  of  a 
much  heavier  character,  the  danger  has  naturally  been  in- 
creased. 

What  is  required  is  a  buffing  and  interlocking  arrange- 
ment wliereby,  when  the  shock  of  collision  comes,  the  under- 
frames  of  cars  may  be  prevented  from  getting  out  of  aline- 
ment.  The  patent  anti-collision  buffers  and  interlocking 
buffer  fenders  recently  fitted  to  one  of  the  London  and  Man- 


further  security  should  be  provided  by  the  strengthening  of 
the  cars  themselves.  The  ends  are  steel  plated  or  armor<;(l| 
to  prevent  their  being  so  suddenly  telescoped  in  the  event  of 
collision  as  they  would  be  if  of  the  ordinary  wooden  type. 
Further,  in  the  new  armored  coach,  should  the  ends  be  forc(d 
in,  it  would  be  the  upper  portion  that  would  give  way  first. 
The  reinforcements  are  extended  to  the  whole  of  the  car, 
the  roof  and  sides  being  strengthened  by  steel  angles,  bracts 
and  tie  rods. 

The  collision  fenders  are  placed  at  the  ends  as  low  do\Mi 


Collision   Fenders,   Showing   Ordinary    Buffer   Spring   A   and    Reserve  Stroke   Buffer  Spring   B,  In   Normal   Position 


Chester  express  trains  on  the  Great  Central  Railway  by  J.  G. 
Robinson,  chief  mechanical  engineer,  appear  to  be  an  ad- 
vance in  the  direction  indicated  so  far  as  British  practice  is 
concerned. 

It  is  not  claimed  that  this  invention  will  render  telescop- 
ing of  cars  entirely  a  thing  of  the  past,  because  the  amount 
of  weight  in  a  collision  varies  in  every  instance,  and  in  some 
cases  the  impact  to  be  contended  with  is  so  great  that  it 
would  be  difficult  to  devise  any  means  of  withstanding  it. 
The  new  collision  buffers  have  a  reserve  stroke  of  30  (long) 


as  possible  over  each  buffer.  These  are  rights  and  lefts,  and 
are  so  arranged  that  they  interlock  when  the  buffers  are 
driven  home,  broken  or  put  out  of  action.  The  importance  of 
this  arrangement  will  be  readily  seen,  for  the  very  act  of  in- 
terlocking when  the  buffer  is  forced  out  of  action  prevents 
the  underframe  from  rising  or  mounting.  These  fenders  are 
formed  of  corrugated  steel  plates  in  three  layers  placed  alter- 
nately and  bolted  together,  being  secured  by  angles  on  the 
endsill  and  the  end  of  the  body.  They  absorb  a  portion  of  the 
impact,  thus  preventing  the  underframes   from  telescoping 


Collision    Fenders,    E,    Interlocked;    Resisting    Bolts    C    of    Ordinary   Buffers  and   D  of  Reserve  Stroke  Buffers   Broken 


tons,  and  will  not  collapse  under  a  pres.<ure  less  than  100 
tons  exerted  at  the  ends  of  each  car.  Even  then  there  are  the 
collision  fenders  to  offer  further  resistance  and  to  materially 
help  to  absorb  the  force  of  the  collision. 

One  of  the  difficulties  to  be  overcome  was  the  tendency 
for  underframes  to  mount  or  override  one  another.  In  or- 
der to  prevent  this,  as  far  as  possible,  the  interlocking  fender 
is  introduced,  with  the  result  that  the  lateral  alinement  is 
preserved  to  a  far  greater  extent  than  heretofore,  the  natural 
consequence  being  that  a  much  heavier  shock  can  be  absorbed 
by  the  corrugated  collision  fenders. 

While,  however,  the  interlocking  fenders  work  against  the 
underframes  mounting  one  another,  it  was  felt  advisable  that 


the  bodies. 

Company, 

licensees. 


The  Metropolitan  Carriage,  Wagon  &  Finance 
Ltd.,     of     Saltley,     Birmingham,     are     the     sole 


Weight  of  Wrought  Iron. — The  average  weight  of 
wrought  iron  is  480  lb.  per  cu.  ft.,  or  a  bar  1  in.  square 
section  and  3  ft.  long  (36  cu.  in.)  weighs  10  lb.  Therefore, 
to  find  the  sectional  area  of  a  bar  of  uniform  size  throughout 
its  length  regardless  of  its  shape,  multiply  the  weight  per 
foot  by  3  and  divide  by  ten  (3/10).  Example:  An  I-beam 
4  ft.  long  weighs  72  lb.  What  is  its  sectional  area  in  square 
inches?  72  -^  4  =  18  lb.  per  foot.  18  X  3/10  =  5.4  sq. 
in.  sectional  area. — Power. 


TESTING  PNEUMATIC  TOOLS 

BY  J.  D.  SMITH 
Enginehuuse  Foreman,  Philadelphia  &  Reading,  South  Bethlehem,   Pa. 

In  a  large  shop  where  many  air  tools,  such  as  chipping 
and  riveting  hammers,  are  constantly  in  service,  it  is  a  mat- 
ter of  economy  that  these  tools  be  kept  free  from  excessive 
leaks  and  worn  parts.  Hammers  may  be  inspected  once  a 
week  and  given  a  thorough  oiling,  tested  and  found  to  strike 
an  apparently  hard  blow,  yet  they  may  be  leaking  around 
their  moving  parts  to  such  an  extent  that  their  efficiency  is 
decreased  considerably.  In  the  absence  of  some  means  of  test- 
ing and  measuring  the  leakage,  however,  they  are  allowed  to 


=8= 


Equipment     for     Determining     Air     Consumption     of     Pneumatic 

Hammers 

remain  in  service  until  they  cannot  be  made  to  do  the  work. 
A  hammer  with  a  leaky  valve  or  leaks  around  the  piston  or 
chisel  bushing,  will  not  do  the  work  as  quickly  as  a  tight 
hammer  with  the  results  that  the  labor  cost  is  greater  than  it 
should  be  and  that  the  cost  of  compressing  the  air  is  increased 
to  supply  the  leakage.  These  losses  are  proportional  to  the 
condition  of  the  hammer  and  for  a  single  tool  may  not  amount 
to  much,  but  where  a  great  many  such  leaky  tools  are  in 
service,  the  aggregate  is  considerable. 

The  condition  of  air  hammers  can  be  determined  with  ease 
and  accuracy  by  means  of  a  testing  plant  such  as  is  outlined 
in  Fig.  1.  Two  tanks  A  and  B  of  ^-in.  plate  about  40  in. 
in  diameter  by  72  in.  high,  are  connected  by  a  2-in  pipe  D  at 
the  bottom.  These  tanks  are  each  filled  half  full  of  water 
when  set  up.  They  are  fitted  with  water  columns  P  and  Q, 
so  that  the  water  level  in  each  may  be  ascertained.  Air  from 
a  pressure  line  enters  through  valve  E  and  flows  through 
valves  F  and  G  into  the  tanks. 

To  determine  the  air  consumption  of  a  tool  attach  one 
end  of  a  hose  to  cock  H  and  the  other  end  to  the  tool.  Open 
valves  E,  F  and  G,  and  close  valves  K  and  H  until  the  pres- 
sure in  each  tank  is  up  to  the  desired  test  pressure.  Then 
close  all  valves.  At  a  given  instant  when  the  test  is  to  begin, 
open  valves  E  and  H,  allowing  air  to  flow  from  tank  B  into 
the  tool.  Then  open  valve  F  enough  to  allow  sufficient  air  to 
flow  from  the  supply  line  into  tank  A  to  displace  the  water 


from  A  to  B  and  force  air  from  tank  B  into  the  tool  at  con- 
stant pressure.  When  the  test  is  completed  quickly  close 
valves  H  and  F.  The  water  levels  will  not  change  as  the 
air  pressure  will  not  allow  the  water  to  rise  in  A.  By  taking 
the  time  between  the  opening  and  closing  of  valve  H  and 
measuring  the  rise  of  the  water  in  tank  B,  knowing  the  inside 
diameter  of  the  tank,  the  volume  of  compressed  air  used  per 
minute  can  be  calculated.  From  this  the  equivalent  cubic 
feet  of  free  air  per  minute  is  obtained.  When  tank  B  is 
filled  with  water,  tank  A  can  be  used,  the  hose  being  attached 
to  cock  K  and  the  process  reversed.  The  graduations  on  the 
tanks  back  of  the  water  columns  may  be  in  fractions  of  a 
cubic  foot  of  tank  volume,  thus  facilitating  the  work  by  doing 
away  with  the  measurement  of  the  rise  of  water  level  with  a 
foot  rule.  By  this  means  a  tool  may  be  tested  at  any  air 
pressure,  limited  only  by  the  pressure  on  the  air  line,  and  its 
equivalent  free  air  consumption  calculated. 

For  example,  a  chipping  hammer  was  tested  for  two 
minutes  at  90  lb.  gage  pressure,  and'the  rise  of  the  water  level 
was  10  in.  Assuming  that  the  inside  diameter  of  the  tank 
was  42  in.,  the  equivalent  cubic  feet  of  free  air  consumed 
l;er  minute  was: 

3.1416X21-X10X   (90+14.7) 

=  28.5. 

1728X2X14.7 
To  test  the  hammer  insert  a  blank  set  and  allow  it  to 
operate  against  a  block  of  wood,  care  l:)eing  taken  to  hold 
the  hammer  up  against  the  set  in  the  same  manner  as  when 
chipping  or  doing  other  work.  Three  or  four  of  these  tests 
should  be  made,  of  about  one  minute  duration,  from  which 
the  equivalent  free  air  consumptions  can  be  calculated  and 
averaged.  A  standard  equivalent  free  air  consumption  for 
each  size  and  make  of  hammer  can  be  set  by  thoroughly  test- 
i!;g  new  hammers  and  taking  the  average  of  several  tests. 
To  show  the  increased  air  consumj)tion  of  a  hammer  in 


Hardened 
Faces 


Jig    Used    in   Testing    Pneumatic   Chipping    Hammers 

fair  condition  over  a  new  hammer,  a  few  used  hammers 
apparently  giving  good  service  were  selected  for  test  at  ran- 
dom from  the  supply  at  a  large  shop.  Another  practically 
new  hammer  of  the  same  size  and  make  was  selected  and 
tested  along  with  the  old  hammers.  At  80  lb.  pressure  it  was 
found  that  the  old  hammers  consumed  on  an  average  of  1 2 
per  cent  more  free  air  per  minute  than  the  new  one.  At  90 
lb.  pressure  the  increased  air  consumption  of  the  old  hammers 
averaged  15.6  per  cent. 

When  it  is  desired  to  test  the  strength  of  a  new  hammer 
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in  com|)uri.>ion  \v!th  one  of  the  same  size,  l)Ut  of  a  different 
make,  a  chippinij  test  may  he  made.  A  j)iece  of  '  j-in.  boiler 
})late  al.>out  ()j_>  in.  lonjj  is  put  into  a  special  chuck  (see  Fig. 
2),  made  to  fit  the  jaws  of  a  vise  and  the  chuck  then  clamped 
in  the  vise.  The  phite  should  be  })laced  so  that  5-16  in.  ex- 
tends above  the  to|)  faces  of  the  chuck,  which  arc  hardened 
to  form  a  guide  and  bearing  for  the  chisel.  The  test  consi.sts 
in  taking  a  5-16  in.  cut  off  of  the  boiler  plate.  A  man 
experienced  in  operating  a  chipi)ing  hammer  should  be  se- 
lected to  make  the  test.  The  cut  sJKJuld  be  started  flush  widi 
the  top  faces  of  the  chuck  and  extended  for  al>out  's  in. 
l>(;m  this  point  a  distance  of  6  in.  is  laid  off  as  the  length 
of  the  cut.  At  a  given  in.stant  the  cut  is  started  and  run  the 
entire  6  in.  without  st()pi)ing.  The  chisel  should  be  sharj) 
and  the  cutting  edge  should  be  oiled  a<  the  cut  advances.  A 
gf)od  chijipcr  can  easily  take  this  cut  without  stopping.  The 
time  required  to  make  the  cut  is  noted  and  the  free  air  con- 
sumption calculated.  Three  of  these  tests  at  90  lb.  pressure, 
when  carefully  made,  are  sufficient  to  show  the  strength  of  a 
hammer. 

A  testing  j)lant  of  this  kind  is  also  useful  in  determining 
the  free  air  consumption  of  other  air  tools,  such  as  air  mo- 
tors, the  horsepower  output  of  which  can  be  measured  at  the 
same  time  with  a  Prony  brake;  boiler  tul)e  cleaners,  and 
others.  It  is  easy  to  ojierate,  has  no  parts  that  will  wear 
out  quickly,  and  if  the  measurements  arc  taken  carefully, 
accurate  results  can  be  obtained.  Tin-  apparatus  can  easily 
be  made  in  any  large  shoj). 


PROCRASTINATION,  THE  THIEF  OF  TIME 

BY    F.  A.  WHITAKER 

Procrastination  has  caused  the  downfall  of  many  a  good 
mechanical  officer.  If  he  had  used  good  judgment  and  done 
the  work  on  his  engines  when  they  recjuired  it  and  not  tried 
to  show  how  (juickly  he  could  turn  an  engine  and  furnish 
it  to  the  tran.sportation  officers,  the  new  laws  governing  the 
inspection  of  locomotives  would  never  have  been.  The 
Government  has  only  said  what  shall  be  done;  and,  by  the 
wav,  the  Government  is  only  asking  to  have  done  what 
should  have  been  done  all  the  time.  Consider  any  of  the 
requirements  of  the  new  law,  and  no  one  who  is  a  mechanic 
can  say  there  is  anything  there  that  is  unnecessary  both  from 
a  maintenance  standpoint  and  "safety  first."  The  fixed 
standards  arrived  at  by  the  Interstate  Commerce  Commission 
are  not  as  high  as  some  of  the  .standards  already  in  use  on 
a  good  many  railroads  at  the  time  the  law  went  into  effect, 
but  like  a  good  many  standards  they  were  sul^ject  to  diver- 
sions and  were  carried  out  to  suit  the  particular  time  and 
place.  I'nder  the  new  laws  the  mechanical  officer  is  pro- 
tected in  doing  the  necessary  work  at  the  necessary  time;  no 
procrastinating  goes  if  he  wants  to  stay  on  the  job  and  live 
peacefull}'. 

The  author  believes  that  these  laws  are  the  best  that  have 
ever  l>een  promulgated  for  the  mechanical  oft'icer,  and  if 
our  mechanical  men  will  only  realize  that  they  are  already 
in  effect  and  get  down  to  business  in  regard  to  carrying 
out  the  instructions,  the  railway  companies  and  themselves 
will  be  better  off  12  months  from  now  than  they  are  at  the 
present  time.  A  lot  of  mechanical  officers  are  under  the 
imi)ressi()n  that  if  they  can  get  their  engines  I»y  the  Interstate 
Commerce  Commission  ins|)ectors  everything  is  all  right; 
I'Ut  the  man  who  thinks  this  is  either  in  the  wrong  place  or 
deceiving  himself.  Any  good  roundhouse  foreman  knows 
the  condition  of  liis  engines,  and  if  he  has  the  jiroper  sup- 
j»ort  from  those  above  him  should  be  able  to  keep  his  engines 
within  the  law's  refjuirements.  The  author  has  found 
through  personal  contact  with  the  inspectors  that  any  fore- 
man who  shows  any  inclination  to  carry  out  the  law  receives 
every  consideration  from  them,  and  besides  it  is  the  railroad 
com|)any"s  business  to  inspect  and  rejjair  all  defects  regard- 


less of  whether  the  inspectors  find  them  or  not.     The  fore- 
man who  only  keeps  his  engines   in  shai)e  when  he  is  ex- 
pecting the  inspector  is  bound  to  get  caught  and  after  lie 
does  he  is  a  marked  man. 

As  regards  the  railway  company's  inspection,  some  of 
us  are  criticised  because  we  are  not  careful  enough;  our  in- 
spectors are  not  as  alert  and  observant  as  they  might  be. 
My  personal  ex])erience  has  been  that  if  we  had  more  men 
to  do  the  work  and  fewer  inspectors  we  would  be  better  off. 
It ,  is  not  the  lack  of  inspectors  nor  the  closeness  of  the 
ii)Spection;  it  is  the  lack  of  men.  time  and  material  to  do 
the  work  that  has  been  found  by  the  inspectors.  Not  everv 
foreman  has  the  backbone  to  say  that  the  work  found  by  the 
inspectors  shall  be  done  before  the  engine  leaves  the  ter 
minal,  and  if  we  are  going  to  inspect  engines  for  defects  and 
find  them  and  then  not  repair  them  what  is  the  good  of  in- 
specting? The  only  solution,  it  would  seem,  is  that  when 
necessary  work  is  found  and  reported  the  foreman  must  have 
the  work  done,  regardless  of  the  time  the  engine  is  wanted, 
l)efore  it  is  allowed  to  leave.  This,  of  course,  will  result  in 
more  talk  and  argument  with  yardmasters.  train  despatchers. 
etc.;  but  it  should  be  noted  that  when  the  Interstate  Com- 
merce Commission  inspectors  serve  Form  5,  the  work  is  then 
done,  and  it  should  be  distinctly  understfx)d  by  all  con- 
cerned that  no  engine  .should  be  continued  in  service  with 
any  defects  regardless  of  how  badly  the  engine  is  wanted. 
Xo  man  can  build  up  an  organization  on  procrastination  and 
when  }ou  are  tempted  to  let  work  go  b\-  today  because  you 
haven't  time,  remember  that  tomorrow  \ou  may  have  less. 

A  SIMPLE    GREASE    CUP   PLUG 

BY  JOHN  P.  RISQUE 
.Vfechanical  Engineer,  United  Railways  of  Havana,  Havana.  Cuba 

The  drawing  shows  the  standard  grease  cup  and  plug  of 
the  I'nited  Railways  of  Havana.  There  is  nothing  unusual 
about  the  cup,  and  the  only  novelty  about  the  plug  is  the 
square  lug  which  is  cast  on  the  Ixjttom.  The  function  of 
this  plug  is  to  imbed  itself  in  the  hard  grease,  where  it  acts 


A  Grease  Cup  Flug   Designed  to  Lock  in  the  Grease 

as  a  lock,  the  grease  keeping  it  from  turning  and  consequently 
from  unscrewing  and  loosing  out  of  the  cup.  No  lock  nut 
is  used  with  this  plug.  It  simply  screws  into  the  grease,  and 
stays  there  until  somebody  unscrews  it. 


;M()KK  Rai'id  Steaming  With  Smaller  Sizes  of  Coal. — 
With  a  given  size  of  furnace  and  draft  sufficient  for  equally 
perfect  combustion,  the  smaller  sizes  of  coal  will  become 
burned  and  will  generate  steam  more  rapidly  than  the  larger 
sizes.  The  more  finely  divided  the  more  promptly  are  the 
combustible  elements  of  the  fuel  raised  to  the  temperature  of 
combustion  and  sooner  brought  in  contact  with  the  oxygen 
of  the  air  supply,  resulting  in  more  rapid  combustion  and  a 
fiuicker  liberation  of  heat  than  from  combustion  of  larger 
sizes  of  coal. — Power. 


Instructing  Boilermaker  Apprentice  in  Laying  Out   Work 


DEVELOPING  and  training  locomotive  boilermaker  aj)- 
prentices  is  no  easy  task.  This  subject,  with  that  of 
training  freight  car  carpenter  apprentices,  took  up 
most  of  the  time  at  the  annual  meeting  of  the  Santa  Fe  ap- 
prentice instructors  which  was  held  at  Topeka,  Kan.,  May 
25-27.  An  account  of  the  general  features  of  this  conference 
aj)peared  in  the  Railway  Mechanical  Engineer  of  July, 
page  .ifio. 

George  Austin,  general  boiler  inspector  of  the  Santa  Fe, 
attended  the  meetings  during  the  time  this  subject  was  being 
discussed,  and  gave  the  men  splendid  ideas  as  to  the  training 
of  the  boilermaker  apprentices.  He  went  through  the  book  of 
rules  for  boiler  inspection  published  by  the  Santa  Fe,  and 
|)ointed  out  those  features  which  should  be  most  carefullv 
watched  Ijoth  in  the  shops  an.i  during  inspection.  Not  only 
were  the  rules  themselves  discussed,  but  also  the  best  means 
of  imj)arting  the  information  to  the  boy.  Ability  to  apply  the 
rules  is  what  counts,  not  mere  familiarity  with  the  wording 
of  the  rule.  Interest  was  added  to  this  discussion  by  stereop- 
ticon  views,  and  l)y  samples  of  properly  and  improperly  ap- 
plied patches  and  llues.  The  Santa  Fe  now  has  four  boiler- 
maker apprentice  instructors,  these  men  having  no  other  du- 
ties than  to  instruct  and  train  the  apprentice  boys  of  the  boiler 
simps. 

Mr.  Austin  brought  out  a  numl)er  of  imj)ortant  points 
which  he  had  found  in  his  e.\j)erience  as  general  boiler  in- 
spector to  l)e  sources  of  considerable  trouble.  He  explained 
the  proper  method  of  a])plying  patch-bolt  i)atches,  copper 
ferrules  in  tube  sheets,  and  believed  tliat  the  boys  should 
be  given  some  instruction  on  the  proj^er  maintenance  of  l^oil- 
ers,  such  as  might  be  learned  in  a  roundhouse.  He  also 
I)ointed  out  that  considerable  is  to  l)e  learned  from  the  "scrap 


pile."  Many  defects  caused  by  improper  work  will  l>e  seen 
there  and  will  serve  to  caution  the  boys  against  doing  their 
work  improperly.  He  strongly  advocated  that  the  boys  l)e 
given  thorough  instruction  on  ins{)ection,  suggesting  various 
points  which  should  \>e  carefully  watched. 

The  instructors  also  had  an  opportunity  of  asking  ques- 
tions from  the  representative  of  tlie  meclianical  engineer's 
office  who  handles  the  calculations  for  the  factor  of  safety 
of  boilers  and  the  efficiency  of  boiler  seams. 

W  H.AT    ASSISTANCE    SHOULD    BOILER    SHOP    IXSTRUCTOR    GIVE 

APPREXTICES  ? 

F.  C.  Reinhardt,  apprentice  instructor  in  the  boiler  shop  at 
Cleburne,  Tex.,  presided.  The  boiler  shop  irb^tructors  agreed 
that  the  instructors  should  not  only  tell  a  boy  how  to  do  the 
work  correctly,  but  should  actually  show  him  how  to  do  it. 
First  explain  the  jol)  to  be  done;  that  is,  what  is  to  l)e  ac 
complished,  the  purpose  and  the  place  used.  Then  show  or 
demonstrate  enough  to  give  a  correct  idea  both  as  to  han- 
dling the  tools  and  going  ahead  with  the  work.  Tliere  is  not 
much  danger  of  showing  too  much,  but  the  instructor  should 
not  tr\-  to  do  all  the  work  for  an  apprentice.  He  should  watch 
th^  work  until  sure  that  the  boy  can  do  it  satisfactorily. 
Strive  at  all  times  to  gain  and  keep  the  confidence  of  the 
l)oys.  Study  each  individual  and  handle  accordingly.  There 
is  a  great  deal  of  difference  l)etween  lx)ys  even  in  the  same 
shop.  They  cannot  be  handkxl  alike.  Some  will  need  more 
demonstrating  than  others.  It  was  ■jil>o  pointed  out  that  the 
instructor  should  mix  with  the  lx)ys  and  be  one  of  them.  He 
should  be  prepared  at  all  times  to  take  hold  and  help  the 
apprentices.  This  will  result  in  their  doing  more  and  bet- 
ter work.    It  will  take  more  time  at  first,  but  will  save  much 
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in  t()in|>;iri>t)ii  \\'\\\  mn-  nt"  ilic  -.mu'  -\/i-.  l.ut  <it"  a  «l!i"ur(.-iit 
r.i.iki'.  II  »  lii|>j>inu  lr~l  nia\  In  llKuh'.  A  |»iriL'  ol  '  j-in.  lioiUl" 
j.!;itf  al'uiii  <»  _.  ill.  hiU'j.  i-  ["lit  iiiln  a  -|  ri  ial  «iuu  k  ( -ii'  I  \'J. 
.2),  nia(U- tn  fit  till-  jaw-  tif  a  \i-f  and  tin  i  lun  k  tluii  (hiin|Kil 
■  .•'in  llu-  vi-r.  l\\c  plaU'  -litillltl  Ik-  |ila((.-(i  -o  thai  5  1')  in.  i\- 
!^  11(1-  aiM)vc'  tiu-  i<<|i  i'a« I'-  ot"  ilu  tjuuk.  wliiili  air  iianUiU'l 
Uj  hirni  :i  iilliilr  ami  lifariiiti  f"r  iln   Jii-il.     llir  tr-t  Min>i-i- 

.  -  •  in  lakiiiu'  a  ?-1«»  in.  <  ut  olY  ol"  llu  'niKr  jilaU'.  .\  man 
^  '■  rii'iurd  in  ^ifrtTatiuu.  :i-  <lii|i|»'nLr  iianinur  -liduid  l>e  ><■- 
|.-i|(m1  In  njuky  tlu""  u--t.  I'Ik-  rin  -imnki  Kr  -larlitl  ihi-li  will) 
llu-  lt>|>  fa«'is' <if  tln'  flunk  and  rMiiuKd  for  al-oiii  >,  in. 
1  »i  lU  tlir-  |i(iint  ii  ili>tan<  I'  nt"  '•  in.  i-  laiil  <>»  a>  tIk-  k-nutli 
wf  tVve,  tut  • 'At 'it  ifivt'ii  in«;tatn  ilic  lut  i-  -lartiil  ami  ruti  tin 
.  utiri-  (f- in.  x\iili(iiit  .-ii»|»|iin!i.  llu-  rlii-rl  -liuuM  in.-  "-liarp 
aid  tlu-  <  iittinlf  itlilv-  -hnuM  Ik-  oiK-d  a>  ihi-  tut  ailvamx-^.  .\ 
t.'<  <.'d  tl)i|4K-.F  «  ail  ta^il>  takr  llii-  fut  nitliout  -tui.i.in-:.  Tin 
tinV'  r<\quiri-d'>)  in:»kr  thr  c-iit  i-  iiut.-.j  .hkI  the  fn-i-  air  ron 
-uniplinii  »  aUiitaU'd.  Ilinr  of  iIhm-  i.«t-  at  ''n  II'.  i>n--un-. 
wlii-ir  tartl"uilv'iiKi<li-.  art-  .-uiVk  i»  ni  to  -Iwiw  tlu-  -tn  iiLitli  <it'  i 
lianiniiT. 

A  l»'>;tiiiu  I'l.mt  of  llii*  kind   i-  .d-it  u-il'ul   in  drt.  rininin!.! 
llu*  trot-air  iun-iijii|itii  n  <:!  ntlnr  air  ;mi1-,  -luli  a-  air  in<i 
tor>..  tlu- h«ir<i']i«:»\vor  «»utiiui  of  whit  It  i  iii  Im-  inca*uri-tl  at  tin- 
:«ann'   t'inu'   with   a    I 'nun    l.rakr:    IxiiK-r   tiiKf   «  Iraiicr^.    and 
i»lln.-r>.      It    is  ra>v   to  iii><-rat»'.    li.i-    in;   part-   tli.n    will    wfar 

"  • .  ♦•Vt  «|^''* '^'^  •  ""^'^  ''  '''^'  iii*'if"iiriin<'nt-  arc  tak«  n  tari-fiill\. 
a<.»-uratf  ro-oilts  iaii  l>i,^  <ililainrd.  I  !:<-  a|»|'aratii>  tan  i-a-il\ 
1 1-  muflo  ill  nny-lariit  >l«H|>.  .    ,. 

I'KOCK  \SI  IN  AIION.   I  III-    rilll-l'  OF    IIMI- 

m    I     \   Willi  \M  i<         ■•  -■ 

'''■■"  I'rouM-tinatioii  ha-  caii-t-d  tlu-  douiit'all  of  many  a  !.'oini 
nit-thanital  otiH  i-.r.  it"  lit-  liail  u-iil  l'oo<I  iuilu'iiii-nt  and  iloii« 
tin."  Work  on  his  t-utiini--  wln-n  tlu-y  ri-<|uirt-tl  it  aiitl  not  tritil 
to  -how  luiw  i|uickl\  hr  tould  turn  an  t-nu'int-  ami  t'urni-li 
it  III  tliv  trau-fortatioii  otTnt-r-.  tin-  m-w  law-  u'tivt-rninu'  tlu- 
!•  in>)H-rti(««  f)lf  liMoinoti\t-  wduM  nt\tr  lia\i-  l>t'tn.  llu- 
(ifWTrnnunt  ha>  «^nly  -ai<l  what  -hall  In-  iloiu-:  ami,  I'V  tlu 
.  \\a\ .    tlu-    (lovt-rhim-nt    i-    only    a-kiin:    to    havr    dom-    what 

■r  , 'shoulil  have  l.t-i-n  dom-  all  tlu-  tinu-.  (dn-itU-r  any  of  liu 
'~'  rti|Uiri-inrtlt-  of  tlu-  m-w  law,  and  lui  oiu-  who  i-  a  nu-iliani< 
taiisiv  ilu-rt-  i-  aiiythin'.!  tiu-n-  that  i-  unnt-(;--ary  hoth  from 
a  niainttiiaiu  I-  -tamlpoini  and  "■-affix  lir-t."  llu-  ti\ti| 
-taiulard-  arrivi-d  at  hy  tin-  Intt-r-latt-  (dmnurn-  (  dmiiii--ion 
an-  not  a-  hi^li  •U."'  sonii-  of  tlu-  -tamlaril-  alrtaily  in  um*  oh' 
a  '.^ood  main  railroa<l-  at  tin-  tinu-  tin-  law  went  into  i-ftCt't.' 
l.ut  like  a  -zoofl  many  -lamlani-  tlu\  win  -ul>ii-tl  to  ilivi-r- 
-lon-  and  wirr  »arrird  tiut  to  -nil  tlu-  partiiular  tinu-  and 
j  lat  f.      I'mU-r   tlu-   iu*w    law-    tlu     nitihanital    oflin-r    i-    |in>- 

•  ■' U:»'.Ifd  in  dtiini;  tlu-  m-t<---ary  wurk  ai  tlu-  nf<«---ar\  tinu-;  no 
jirof  ra>t inatini:  .Ui>i->  if  he  want-  to  -l,i\  on  tlu-  iol'  aiul  livt' 
|x;u»t'ully.  ' 

riu-  author  IK-Iiryt--  that  tlu-r  law-  art  llu-  In -t  that  lia\i 
.  i-vor  litn*)v  •|>ntinuliratV'<l  for  tlu  nu-thaiiiial  oiVu  t  r,  ami  ii 
•  air  mVr.iiaHU;i]n»OU  will  milv  n-aIi/>-  that  tlu;  air  aln-a«l\ 
it,  (ffi-tt  atui  'jfrtijnw'n  to  l.u-iiu--  in  nuard  tt)  tarryiiii: 
out  iht-  in-lriuti.on-.  tlu  railway  -oin|>aiiit--  ami  tlu-in.-i-lvi'> 
will  la- I'vHi-r  ol'f  I  i  month-  fniin  m-w  than  tlu-\  art-  at  the 
|»rrM-t>tttniv.  .A  l"t  tf  nu-thaiiital  otVu  i-r-  an-  umUr  ihi; 
im|.rt— Ion  that  if  thvy  tan  L'tt  tlu-ir  i-ii'^iiu-  \,\  llu-  Intt-r-tatt- 
«  oinnu-ri  (-  < 'i.ni:n!--i<in  in-fU-itor-  t-vi-r\  thim,'  i-  all  ri'_'ht: 
!'Ui  tin- man  who  think-  thi-  i-  i-irlur  in  tlu-  wmnu'  |>latt-  or 
(iei-fiviny    hihi.-t-h"/     .\ny    •^i>iu\    rouiulhou-c    fort-man    know- 

.  thf  t.oiulitioii  of  hi^  i-iiLriiu -.  and  if  lu-  ha-  tlu-  [ini|ii-r  -u|.- 
['t;rt  fn»m  tho>f  ahovc  him  -houhl  Ik-  ahU-  to  ktt  |>  hi-  i-HLriiu- 
within  tlu-  law'>  rt-i|uirt-iiunt-.  llu-  author  ha-  f<iuml 
ihroULih  |K-r-onal  ttnta>t  with  tlu-  in-|u*tt)r-  that  an\  fon-- 
inan  who  -Ihav-  any  iiu  lination  to  tarr\  out  tlu-  law  rcti-ivt- 
t-vi-r\  t«)n-id»-ratin,>  fiom  ilirm.  ami  lK--idt--  it  i-  tlu-  railroad 
it'iniiain-  hu-'m--  to  in-pi-tt   and  t-t-jiair  all   iltt'itt-   ri-Lr;.rd 


K---  of  wlu-tlur  tlu-  in-|n-ttor-   find   tlum  or  not.       I  hi-  fort 
man    who  onl\    ki-i-ji-   hi-   t-nu  lu-    in    -ha|K-   wlun    lu-    i^   i 
|K-ttin^  tlu-   in-|K'ttor   i-   hound   to   iii-t  tauulit  and  afit-r 
dot-  In-  i-  a  markfd  man.  '  '■  '■  \  --■•  ". 

.\-    riiiani-    tlu-    railwav     tompain-    in-pit  tioti.    soiuo 
u-  ari-  trilit  i-i-d  la-iau-c  wi-  art-  not  larcful  i-nouudr.  our  i 
-pit  tor-   arc   lujt    a-   aU-rt    and   ol.-t-rvant   a-   they   nii<:ht 
.My  pc-r-onal  i-xp-v-ru'iit  i-   ha-   Ik-iii  that   if  wi-  had  more  iii 
to  do  tlu-  wurk  am!   t"fwi-r  in-|u-itor-  wc  uouM  Ik-  Kt'ttcr  o 
It    i-    not    tlu-    hu  k    of    in.-pe(tor>   luir   tlu-   t  lo-fiif-s   of  the 
in-iK-<  lion :    it    i-  tlu-   lai  k   of  nu-n.   tinu-   and   mati-rial   to  tii 
ilu    work  that  ha-  Iktii   ftiund   li\    the  in-pcttor-.     Not  ovt-r 
fori-maii  ha-  tlu-  hatkhont.-  to  say  that  the  work  found  l)\    t, 
iii-pi-t  tor-    -hall    'k-   doiu-    hrfori-   the   t-iiiiint.-   k-aves   the   tt 
minal.  and  if  we  .in.-  yoinL'  to  in-|K-i  t  t-n'jiiu--  f<tr  dofocts  a: 
I'lul  tlu-m  aiul  tlu-n  not  ri^pair  tlu-m  what  i>  the  trfxxl  of  i: 
-pt-ttiniri'      llu*  tinly  solution,  it  wouM   -i-i-m.  i-  that   wh. 
iuti---ar\   Work  i-  found  and  n-porti-d  tlu-  fon-man  nni-t  h,  ■' 
tlu-  Work  doiii-.  rt-i,MnlK-—  of  tlu-  tinu-  tlu-  eiiuiiu-  i-  waiiti,. : 
I'tfon-  it  i-  allowid  to  Kavi-.      Thi-.  of  t  our-r.  will  ro-ult  i 
more  talk  and  aruuinunt  with  yardma-tt-r-.  train  tlespattlu-r 
i-tt.;    hut    it   -ht)uld   Ik    iititid   that    when   ilit     Intef-tate  ("on' 
nunc  ("ommi--ion  in-peitor-  -er\i-  I'orm  .^.  tlu-  work  i>  the;: 
tlone.   and    it   -hoiild    he   di-tinttl\    umli-r-ttKxl    l.\    all    loii 
timed  that   no  eiiuiiu-  -hould   he  lontinuitl   in  -erviit-  wit! 
any   tKfeit-    re!.;ardiess  of   how    l>adh    tlu-  eni^ine    i-    waiiti'i 
.\t»  man  t  an  huild  up  an  oruaiii/alion  on  |inMra-tinatioii  aiui 
wlun  you   an-  tempted  to  let   work   i:<»  l'\    toda\    hi-iau-e  VdU 
havent   tinu-.  reiiu-mlK-r  that  tomorrow    \ou  ma\    have  ies.«j.    . 


A    SIMIMJ{    GKK.\SI'    CI   P    PIIG 

n\    .lOHN  IV   KIS(.)l  I  •■•-       •  v.. 

Mcrhuiiicul   Kn)iliici-r,  I'liiti-d   Kailua>s  of   H.i\.iii,i.    H.i\.inu.  ('iibj  .'  ' 

llu-  drawing'  >how-  the  -taiulard  irrea-e  iu|>  and  plui;  of 
tlu-  I'niterl  Railways  of  Havana.     'I  luTe  i-  lutthin^  uiui-ual 
.'lout    tlu-  tii|).   ami    the  only   novelty    al.out   the   plui:   is   the. 
-|Uare   Iul:    width    i-   t  a-t   on   tlu-   Ixittoin.       The    function   of. 
d;i-  pluii  i-  to  imhed   it-elf  in  iIu-  Ii.ml  L'rea-t-.  wlu-re  it  aet-*  • 
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•  •  .         A   Gre.ist:  Cup  r-uig   Designed  to   Lock   in  the  Grease  :  .  ■: 

a-  a  lot  k.  the  i;na-e  keepiim  it  from  turniiiL:  .iiul  <  on-e<|Uentlv' 
from  un-t  rewiim  and   loo-inu'  out  of  tlu    i  up.      No  lot  k  nut 
i.s.u-iil  with  thi-  phi'.:.     Il  -imply  strew-  into  tlu-  tzn-a-e.  ami 
Jitay-   tlu-n-   until    -oiiieliodx    un-trew-   il...    _  <-..  .  .^  - 

M'  i!.:l     k Al-in  ."^l  I    \M  l\<,   Willi    SmAI.I.I  K   .^l/.l  >  oK   roAI.. — r 

\\  illi  a  uivt-n  -i/i-  of  furn.it  t-  and  draft  -utVu  ii-nt  for  et|ually;. 
pt-rfei  t  (oml»u>lion.  tlu  -mailer  -i/.t-  of  loal  will  hetome 
hurneil  and  will  iiemrate  -team  nion-  rapitlly  than  tlu-  laru'er 
>i/e-.  llu-  mon-  l"inel\  dividi-d  tlu-  more  pn»mj.;t!v  are  the 
I  oml.ii-tihle  element-  of  tilt  futl  rai-til  to  the  temperature  »»f 
tomhu-tion  ami  -ooiii-r  hroULiht  in  t  oiuat  t  with  the  owsien 
of  the  air  -ujtply.  re-ultinu'  in  more  rapid  (omhu-tioii  and  a 
'|U!t  kt-r  liht-ration  of  lu-at  than  from  ioml»u-tion  of  lartrer 
-i/.e-  ol  loal.       I'in^i  r. 


rting,  Boiltrrnutkir  ApprifntKC:  in   tutyiuji  Out  li'onfi 


DI".\'I".I.(  )1'IXG  ;iii(l  traiiiiiit:  1(h  (Jinolivr  lioilmiKikrr  ap- 
[•riiitit  I-  i-  no  ('a>y  la>k.  I'lii-  -uhjcil.  uilli  tlial  of 
trainiiiL,'  frciu'lit  car  tar|Kiilrr  ajtprcntico,  look  up 
nio-^t  of  tlif  tinu'  at  llu-  annual  inrctinii  of  the  Santa  \\  a|> 
rnititf  in>truitor-  \\lii(h  ua-  held  :it  lOjuka.  Kan..  May 
-.^-J".  An  anduiit  of  \hv  iiiiu-ral  ftaturo  of  this  conftrcnre 
M'l'tan-d  ill  -the  /\.;/7:.'./y  Mrrhnnif.il.  Kiigituer,  uf  Jujy, 
:  '.iL^c  SdS.        '' ■■  '  '''-'"'■''•'.'' 

(norirt-'  Austin,  ucmral  lioiKr  in-pnior  of  the  Santa  I'f. 
Uindrii  till'  nuitinu~  duriiiif  tlio  linu'  llii>  >ul>ic(l  \\a-  [(ci'iil; 
•ii-iu-^t(l.  and  \j.AW  \\\v  im-n  .-pli'ndid  i(K'a>  a-  to  tin-  trainiiiii 
"I  till-  Ix.iltrniakir  a|i|irrnti(  i>.  lie-  \wnt  throui^li  tlu-  l»ook  of 
■  dr-  for  lioili-r  in-piMtion  puMi-lu'd  liy  tlie  Santa  \\\  and 
I'oinird  out  llio-r  ftaturi's  which  -hould  It  nio-t  t  anfullx 
'vaiihcd  luiih  in  \\w  >Iio|»>  an!  (hirini:  in-|>i'i  tion.  Not  onl\- 
wtrc  the  ruK-  thmi^ilw-  <li-(u>^rd.  hut  al-o  (\\v  hr-t  nu-an> 
"t  imparling:  thr  information  to  \\\v  i>o\.  Ahilitx  to  <if)f)ly  the 
ruir-  i>  what  roinil-.  not  imrt,-  faniiliarit\  with  tlu-  wordiiiix 
"I  the-  ruk'.  Intm-t  \\a-  addi-d  to  this  (list.u>-i«»n  li\'  stiTeop- 
'ii<in  viiw-.  and  l>y  >aini)K>  of  prop«rl\  and  inipropcrh  ap- 
'lii'd  [>ati]u-s  and  tlui-^.  The  Santa  Vv  now  ha^  four  lioiUr- 
niakcr  apprc-ntiic  in-truiior-.  thr-c  lurii  haxini:  no  oth-.  r  du 
'1'-^  than  to  in-trui  1  and  train  the  apprrntit  c  l)o\  -  of  thr  l>ciU-r 
-hop^. 

Mr.  Au-lin  hroimhl  out  a  nuniinr  of  important  poinl> 
•^I'i'li  he  had  lound  in  hi-  rxptrirnic  a-  ijcncral  hoilvr  in- 
-;'iit(ir  to  lu'  xiunc-  of  ( i)n-i(UraliK-  trouMr.  lie  ixplainrd 
''"■'  proper  mi'thod  of  apphinu  patrli-hoh  pat*  ht-.  <  opprr 
'  rrulv>  in  tuiir  -hirt-.  an(|  l.diivrd  that  tlir  l.o\-  -liouhl 
'  L'lvrn  -oim-  in-1ru(l!on  on  tin-  jirofn'r  mainli-nant  i-  of  l.oil 
'  r-.    <U(  h    a>    miuht    \<v    learned    in    a    roundhou-e.       He    al><»  ' 


!'< 


•inted  out  that  con-icUralile  i-  to  Ik-  learned  from  tin-  '"-i  rap 


pill-.'  .Man\  <[et».ils  vaii>i><i  1)\"  ini[iroper  work  will  he  •<H.'a 
there  and  will  >erve  to  caution  ihc  hoys  airain-i  doini^  their 
work  improperly.  He  >tn)ni;l\  a<lv<K;ttod  that  the  hoy-  U' 
ui\i-n  ihorouuh  in-truttion  «tn  in>|H!i lion,  suirue-tinu  various 
]ioint<  which  -hould  in-  larefully  walehe<l. 

The  insiruetors  a]>o  had  an  i»|)portiniily  <jf  a.^kiun  «|Ui— 
tioii>  from  the  re[ir<'>entati\e  of  the  nici  Jtaiiiear  em^ineerV 
ofhee  who  handle>  tlu'  c  ;d<  ulation>  for  the  factor  ol'  -;ifctv 
of  iioilc-r-  and  the  eflt*  ieney  of  lioiler  seams. 

WIIXI      \s->ISlA\<  t.    -^Ilotll)    l;c)Il.lk     sitiii'    IVslk4'<-1«iR    «.1\  1 

1  .  (  .  Keinlianh.  apprentitx-  in>iruitor  in  the  hoiler  >li<ip  at 
(  Ichurne,  ;Te.v,^  presided,     llu   hoiUr  -hop  in-truelors  aun-etj 
that  the  in-tructor>  -hoidd  not  only  ti-11  a  i.oy  h<»w  to  do  the 
work,  ictrrectly.  hut  .--houlcj  actuall)    -how  him  liow  to  «lt»  it 
rir-t  e\[)lain  the  joh  to  he  doiu"  thai  i*^.  what  i-  to  l»o  a< 
I  ompli-hecl.  ilu-  |iur|.o-i-  and  the  |-)hie<'  u<ed.     I  lun   -how    or 
demon-trate  enouirh   t«t  irive  a  eorrivt   i<lea  I'oth   a-   to  han- 
dlinii  tlu   tool-  and  <:<iin<i  ahead  Avith  tlie  w«irk.     Ilu-re  is  not 
much  danL,'ir  of  -howinu  too  mueh.  i»ut  the  in-iru<  tor  -liouM 
not  try  to  do  all  the  work  for  an  apprentiie.    He  <h«ad«i  watch 
the-    work    until   sure   that    the    hoy   eaii   <lo    it    >atisfaetoril\ 
Slrivi-    at    all    time-    to    <.:aiii    and    keep   the   confidence   uf  th-- 
l»oy-.    Study  each  inclividual  and  handle  a«  c  onlinu[j\ .    Hun 
i-  a  ',ni-;.t  dial  of  differenee  hetwet'li   Uiyri  t'Wn  in  Uie  same 
-liop.      I  hc-y  laimoi   \».-  handled  alike.    Some  will  net-«l  more 
demon- 1 rat inir  than  otlur-.     It  wa-  al-n  pointed  out  that  the 
in-truitc;r  >hould  nn'\  with  tlu-  ho\  -  aiul  he  one  of  them.    He 
-hould    he   prepared    at    all    time-   to   take-  llold   and  lielp   the 
-a.j»|irentieeS.     Ihi-   will    re-idt    in   their  doii^c  mon-  and    het- 
ter  work.    It  will  take  more  tinu-  at  t'ir-t.  i-ut  will  -.ivc-  mu<  h 
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time  later  on.  It  was  suggested  that  foremen  in  distrihuting 
work  among  the  apprentices  should  notify  the  instructor  when 
they  put  a  l)oy  on  a  new  class  of  work,  in  order  that  the  in- 
structor may  see  that  the  boy  is  properly  started. 

HOW  TO  TEACH  LAYING  OUT 

Arthur  Moon,  apprentice  instructor  in  the  boiler  shop  at 
Albuquerque,  New  Mex.,  presided.  In  teaching  laying  out, 
the  first  steps  should  be  taken  in  the  school  room  where  draw- 
ings of  the  objects  are  made  to  scale,  developed,  cut  out  and 
asseml)led.  The  first  laying  out  jobs  in  the  shop  should  l>e 
closely  supervised  by  the  instructor.  The  apprentice  should 
follow  the  laying  out  job  to  completion.  Blue  prints  should 
l>e  carefully  studied  and  thoroughly  understood  before  be- 
ginning the  work  upon  the  plate.  The  importance  of  properl\ 
squaring  up  a  sheet  was  brought  out.  Apprentices  should 
have  experience  on  all  of  the  laying  out  jobs  done  in  the  boiler 
shop.  The  apprentice  should  start  with  the  light  sheet  metal 
work  and  later  work  on  the  heavier  grades.  After  the  bo)' 
demonstrates  his  ability  he  should  be  left  to  his  own  re- 
sources, but  the  work  should  be  checked  i)y  the  instructor 
and  any  errors  pointed  out  and  corrected.  Work  of  this  na- 
ture should  l)e  given  to  third  and  fourth  year  boys  only. 
^\'henever  possible,  apprentices  .should  fit  u{)  the  work  they 
lay  out.  Special  school  room  problems  are  now  in  pre|)aration 
to  go  with  this  work. 

APPRENTICES  AND  SPECIAL  WORK 

Charles  Schmidt,  apprentice  instructor  in  the  boiler  shop 
at  San  Bernardino,  Cal.,  acted  as  chairman.  The  appren- 
tices should  not  be  worked  with  handymen,  but  with  journey- 
men, and  should  not  be  used  as  helpers  merely  to  carr\  tools. 
Some  of  the  boilermakers  do  not  explain  work  to  an  appren- 
tice, conse(iuentl\  the  shop  instructor  should  do  so.  It  is 
as  much  the  duty  of  the  shop  instructor  to  see  that  the  ap- 
prentice is  given  the  various  classes  of  work  as  it  is  to  assist 
him  after  the  work  is  assigned.  The  management  intends  that 
the  in.^tructors  .shall  l)e  held  personally  responsible  for  this. 
The  be.-t  method  of  giving  a  boy  work  done  by  a  special  man 
is,  so  far  as  possible,  to  have  the  boy  placed  with  the  man 
doing  the  work.  It  seems  that  at  some  points,  es])eciall\'  the 
smaller  places,  the  \)0\s  have  not  been  getting  much  of  this 
class  of  work,  rhis  may  be  due  to  the  fact  that  there  is  only 
about  enough  to  keep  one  man  engaged,  and  if  an  apprentice 
is  i)laced  with  the  man,  it  will  lower  the  man's  efficiency,  as 
two  mens  time  will  be  charged,  when  it  is  only  one  man's 
job.  In  this  connection,  J.  Purcell,  assistant  to  the  vice- 
president,  said  tiiat  he  wished  all  of  the  boilermaker  ap- 
prentices to  l>e  given  .'^ome  of  tiiis  special  work.  It  will  l)e 
necess.iry  for  the  apprentice  instructor  to  watch  for  an 
opportunity  and  then  use  the  Ijoy.  This  is  i>articularly 
true  witli  staybolt  testing,  hydrostatic  tests,  etc, 

Mr.  Purcells  idea  for  training  apprentices  for  inspecting 
staybolts  was  to  have  the  aj)prentice  go  over  the  stayl)olts  of 
a  firebox  while  the  engine  is  on  the  hospital  track,  and  mark 
on  the  standard  form  each  stayljolt  he  thought  to  be  fractured 
or  broken;  this,  in  addition  to  the  regular  report  made  out 
by  the  staybolt  in.>^pector.  After  the  firelx)x  is  cut  out  or  tlic 
marked  bolts  are  removed,  have  the  apprentice  go  over  his 
report  imd  notice  if  the  sta\  bolts  he  had  marked  are  the  ones 
fractured  or  broken.  In  this  way  he  can  learn  to  di.-tin- 
guish  fractured  and  broken  staybolts  by  sound. 

WORK  FOR  TRANSFERRED  APPRENTICES 

J.  H.  Lewis,  apprentice  instructor  in  the  boiler  shop  at 
Topeka,  Kan.,  acted  as  chairman.  Certain  classes  of  work 
are  not  performed  in  the  smaller  shops,  and  other  work  is  not 
done  at  the  larger  shops.  To  remedy  this  the  instructors 
agreed  that  each  boilermaker  aj)i)rentice  should  be  transferred 
sometime  during  his  apprenticeship,  preferably  during  his 
sixth  or  seventh  six  months'  period,  so  that  he  may  get  the 


various  clas.ses  of  work  offered  in  both  the  larger  and  smalkr 
shops.  Apprentices  should  be  transferred  from  the  smalltr 
to  the  larger  shops  to  get  laying  out,  patch  welding,  flangini'. 
llue  sheets,  door  sheets,  fitting  up  new  work,  etc.,  and  an 
other  work  that  is  not  done  in  the  smaller  shop.  Appren- 
tices should  be  transferred  from  the  larger  to  the  smalltr 
shops  to  get  roundhouse  experience,  running  repairs,  hot 
work,  front  ends,  patch  bolt  patches,  etc.  Mr.  Purcell  sai4  the 
instructors  should  see  to  it  that  the  boys  did  get  all  the  dif- 
ferent kinds  of  work.  In  connection  with  this  the  followin;.; 
.^^chedules  of  work  were  adopted : 

From    Larger  to   Smaller   .Shop  or   Roundhouse 

6  weeks  grates    and    hot    work. 

6  weeks  patch    bolt    patches    and    hand    riveting. 

6  weeks  staybolts    and    plugging    cracks. 

4  weeks  inspecting,    hydrostatic    tests    and    staybolt    tests. 

4  weeks  front   ends   and   ash   pans. 

Ero.m    Smaller   to   Larger   .Shops 

6  weeks  flue    and   door    sheets    and    wt-ldcd    patches. 

6  weeks  fitting   up   ne-.v    work. 

6  weeks  laying    out. 

2  weeks  flange   fire. 

4  weeks   radial    stays. 

4  weeks  driving   stayboits   and    radial    stays. 

4   weeks  gas    wt-lJing. 

4  weeks  inspecting,    testing,    i.'tc. 

2  weeks  welding    and    swedping    flues. 

2   weeks  flues. 

Also,   if   possible,   keen   him    for   a   year,   giving    hini   the 
remainder  of  the  time  on  general  boiler  work. 

-ADDITIONAL   SCHOOL  WORK 

G.  T.  Peterson,  apprentice  instructor  at  Albuquerque,  New 
Mex.,  acted  as  chairman.   The  school  work  should  harmonize 


Instructing  a   Bollernnaker  Apprentice  on  Staybolt  Work 

with  the  shop  work.  Special  problems  pertaining  to  boiler 
work  are  now  being  prepared.  In  drawing,  the  boy  should 
complete  the  regular  lessons  for  all  trades  through  the  geo- 
metrical construction  problems;  then  the  school  room  work 
should  be  designed  to  apply  more  directly  to  boiler  work. 
Make  all  of  the  regular  laying  out  drawings  and  extra  draw- 
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ings  from  blue  prints  such  as  used  in  the  shop.  The  lay- 
ing out  work  done  in  the  school  room  should  conform  to  the 
work  the  boy  is  on  in  the  shop.  In  school  the  parts  are  laid 
out  to  scale,  cut  out,  and  pasted  together.  This  gives  each  boy 
an  opportunity  of  seeing  for  the  first  time  how  the  work  will 
appear  when  rolled  and  assembled.  While  on  general  boiler 
work,  the  boy  should  systematically  study  the  Locomotive 
Folio  (a  book  of  Santa  Fe  standards),  learning  what  it  con- 
tains pertaining  to  boilers  and  subjects  closely  related  to 
1. oiler  work.  In  general,  his  work  in  the  school  should  con- 
form to  what  he  is  doing  in  the  shop  and  in  addition  he 
>liould  be  required  to  study  the  folio,  boiler  rules,  learn  to 
ralculate  strength  of  joints,  seams,  patches,  etc.  The  boiler 
instructors  were  asked  to  visit  the  school  rooms  during  class 
sessions  in  order  that  they  may  assist  in  special  work  for  the 
l)oilermaker  apprentices,  as  this  will  greatly  assist  in  corre- 
lating the  school  work  with  the  needs  of  the  boys  in  the  shop. 

HANDLING  A  BIG  ENGINE  TERMINAL* 

BY  HARVEY  DE  WITT  WOLCOMB 

So  much  time  and  study  has  been  given  in  the  past  few 
years  to  develop  better  engine  handling  facilities  at  the  large 
terminals  that  it  is  almost  impossible  to  suggest  any  new 
ideas  on  this  subject.  Where  we  do  find  any  special  system, 
it  is  usually  on  account  of  some  necessary  local  requirement 
or  is  some  "hobby"  of  an  official,  and  so  it  is  not  fair  to  hold 
up  any  one  of  these  systems  as  an  example  for  the  terminals 
in  general  to  pattern  after.  Of  course,  the  key-note  of  success- 
ful enginehouse  management  is  "system,"  and  in  many  of  the 
up-to-date  roundhouses  the  place  will  almost  run  itself  with- 
out the  foreman  in  charge  being  on  the  job.  To  one  who  has 
lieen  raised  in  the  old-time  roundhouse,  where  the  foreman 
has  to  be  a  sort  of  magician  to  produce  the  results  that  are 
required  of  him,  it  would  seem  that  more  credit  should  be 
given  the  man  who  can  produce  "big  results  from  a  small 
terminal"  than  to  one  who  can  produce  "results  from  a  big 
terminal."  Such  items  as  the  type  of  engine  used,  the  ton- 
nage hauled,  the  length  and  the  grades  of  the  division,  the 
nature  of  the  water  used,  the  class  of  workmen  employed,  and 
the  distance  from  the  general  repair  shop,  govern  the  system 
that  is  best  suited  and  from  which  the  best  results  can  be 
secured;  therefore  let  us  consider  only  such  things  as  are  ap- 
plicable to  all  roundhouses. 

An  organization,  to  be  effective,  must  have  enough  fore- 
men or  gang  leaders  to  properly  cover  their  assigned  tasks 
without  giving  too  much  time  to  small  details.  In  other 
words,  the  foremen  and  workmen  should  each  have  their  place 
and  should  be  trained  to  handle  their  respective  parts  in  such 
a  manner  that  it  would  not  be  necessar}'  to  go  into  any  details 
covering  the  jobs  they  are  to  do.  As  an  example  of  this  sys- 
tem, the  leader  of  the  truck  repairs  will  be  notified  that  an 
engine  requires  a  new  pair  of  tank  wheels,  and  it  will  be  his 
duty  to  get  the  wheels  required,  place  the  engine  on  the  pit 
where  the  work  can  be  handled  most  conveniently,  and  look 
after  all  the  many  small  details  that  may  come  up  in  con- 
nection with  this  work.  If  this  line  is  followed  out,  it  will 
be  found  that  the  perfect  system  for  a  roundhouse  handling 
about  90  engines  a  day  of  24  hours  will  not  require  any  great 
number  of  foremen,  but  can  be  successfully  managed  with 
the  work  sub-divided  under  gang  leaders.  In  fact,  one  good, 
live  roundhouse  foreman  can  get  along  better  than  to  have 
several  foremen  where  the  assignment  and  distribution  of 
responsibility  is  .so  divided  that  in  the  end  no  one  man  will 
take  the  entire  responsibility  but  will  put  it  up  to  the  other 
fellow. 

In  the  diagram  which  shows  the  plan  of  organization,  it 
will  be  noted  that  only  one  foreman  is  shown  for  the  entire 
roundhouse,  and  in  turn  the  gang  leaders,  acting  as  sub-fore- 
men, report  to  him  direct.     This  line-up  is  intended  for  the 
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medium-sized  terminal,  and  in  case  it  is  desired  to  check 
this  system  against  any  of  the  large  terminals,  the  diagram 
can  be  altered  to  suit  these  conditions  by  changing  the  title 
of  roundhouse  foreman  to  general  roundhouse  foreman,  and 
the  titles  of  gang  leaders  to  assistant  foremen,  and  still  use 
the  idea  of  gang  leaders  for  all  classes  of  work.  There  are 
many  reasons  for  this  system,  chief  of  which  is  that  each 
gang  can  have  any  special  tools  which  might  be  used  on 
their  work  and  no  time  will  be  wasted  in  getting  started  on  a 
rush  job.  Another  valuable  point  is,  that  in  case  of  any  ques- 
tion about  a  job  not  being  done  properly  the  responsibility 
can  quickly  be  placed  just  where  it  should  be.  Still  another 
important  point  is  that  where  the  same  gang  is  doing  the 
same  work  every  day  they  are  more  liable  to  discover  some 
point  in  the  equipment  that  can  be  improved  so  as  to  make 
their  work  easier,  and  also  the  study  of  efficiency  has  proved 
that  one  thing  can  be  done  better  when  specialized  than 
doing  several  things  at  different  times.  It  is  a  fact  that  the 
supply  of  "all-around"  mechanics  is  not  as  plentiful  as  in 
years  gone  by,  so  it  is  necessary  to  make  specialists  to  effi- 
ciently handle  the  several  jobs.  One  other  point  that  should 
be  spoken  of  is  that  in  an  organization  of  this  kind  every 
man  knows  his  place  and  just  what  is  exj)ected  of  him,  so 
that  if  the  system  is  well  balanced  the  routine  business  will 
be  handled  without  any  hitch. 

The   weak   points    in   equipment    is    a    subject   that   has 
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Organization  of   Roundhouse   Forces 

not  been  given  the  proper  attention  in  the  past  and 
today  we  are  continually  meeting  the  necessity  for  costly 
repairs  in  the  roundhouse,  that  could  have  been  avoided. 
In  order  to  prevent  future  trouble  of  this  kind  the  round- 
house force  should  l)e  constantly  on  the  watch  to  report  and 
have  corrected  any  faults  in  the  construction  of  the  loco- 
motives. L'nder  this  same  heading  standardization  of  differ- 
ent parts  might  l)e  brought  up,  for  the  roundhouse  is  the  place 
where  this  is  the  greatest  source  of  trouble.  Adopt  a  good 
standard  part  that  will  suit  all  classes  of  engines  and  then 
maintain  that  standard.  This  means  less  material  to  be  car- 
ried in  stock,  less  cost  to  manufacture  in  quantities,  and  no 
time  lost  when  required  in  a  hurry.  Very  often  it  is  cheaper 
to  throw  away  a  broken  part  and  use  a  standard  part  than  it 
is  for  the  roundhouse  force  to  waste  time  in  patching  up  the 
broken  piece.  Work  in  a  roundhouse  is  handled  under  so 
many  handicaps  that  it  is  the  most  expensive  and  therefore 
should  be  confined  as  much  as  possible  to  simply  renewing 
worn-out  parts  or  patching  broken  parts  when  absolutely 
necessary.  On  the  other  hand,  it  is  also  very-  exjiensive  to 
steal  parts  from  one  engine  for  another,  so  if  standard  parts 
are  carried  in  stock,  and  can  be  used,  the  cost  of  running 
repairs  will  soon  prove  that  the  system  is  economical. 

Substituting   cast   steel   castings    for   brass   castings    and 
forgings  will  not  only  reduce  the  cost  of  maintenance  but  will 
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time  later  hnv.   It  \va^  -iii;m'>U(l  thai  f(»riiiuii  in  tli^triliutiiii: 
work  ainoiii,'  tlu-  a|>|irfnti»t*>  >li()ultl  iiotitv  tht-  in>triu  tor  ulu-ii 
iluy  |iut  a  Itoy  on  a  mu  t  Ia->-  of  work,  in  order  that  the  in 
striuior  may  Mr  that  tht-  l.oy  i-  |(ro|)i-rly  >lartr(l. 

'-■     ;'       ■      "        ii<>\\    i(t  ri.\(ii  I.WIN".  «>i  I 

Artliur  Moon.   a|>|iniiti<  i-  in^trmtor  in   ilu-  ItoiliT  ^hop   al 

Alliu<|iur<|U<'.  ,\i\v   Mr\..  |ir«-i*Uil.     Iii   tca«  liins^   layiniz  out. 

thi-  fir«"t  >ti'ps  >houIil  Ik  takt-ii  in  tht-  .m  hoi)!  room  uliori'  <lra\\ 

inn?*  i)f  thf  ol.jirt-^  an    niati«'  to  -«  air.  tl(\fh)|»f(l.  i  ut  out    and 

iL-M-nilili-d.     I  lir  hr^t  hiyiiiLi  out  joli*  in  the  >\\it\)  >hould   Ix 

ilo.M'ly  .-u|KrviMtl  l»y  the  in^truetor.     The  ajiprentit  e  >houId 

:  tjollow  ihv  hiyinir  out  joh  to  i oniidetion.    Idue  i>rim>  should 

..III*- A  a  re  fully    ^tudii-d    and    iliorouu'hlx    undi'r>tnod    JK-fore    l>c 

'    iiinninii  the  work  upon  the  plate.     I  he  importaiue  of  properl\ 

-(juarMiu   up  .1  .-"heet    wa.-   Iirouu'lu  <»ut.     .\pprenti(  «•>   -hould 

have  ixperieiut'  on  all  of  the  layini;  emt  jol»s  done  in  the  Imiler 

•    >ho]».     riie  a|>preinie»'  -hould  -tart  with  tlu    lii^ht  -liet't  metal 

work   ai'.d   later   work   on   the  heavier   urade-.     .\fter  the   l.o\ 

ilemon.^trate-    hi-    ai«ilil\     he    .-houhl    l»e    left    to    hi-    own    n- 

.:>i)urei--.   I<ut    till-   work   -hould   l>e  ehet  kid   li>    the   in-fruetor 

.   itml  am   error-  pointeil  out  and  eorrei  ti-d.    Work  of  thi-  na- 

turi'   -hould   Ik-   iriven   to  third   and    f<»urtli    \ear   l>o\-   only. 

.Whenever  po--il.K-.  a|)|)rentiee-  -liould   tit   up  the  work  they 

.  laA  out.   Speiial  -i  hool  room  prol<lem>  arc  now  in  jtreparaiioii 

tV»  ijo  \vttli  thi-  work.  -  " 

■    '.''■  '       '. '.      ■     -'.         ' 

".•      ■•>  M'l'kKN  I  I<|  S   .\M>    -.I'l  «   I  \|      Wi.NK  '  =' 

'.    l'. Chartfr!  St  hniidt.  .ippretitiee  in-tru(  tor  in   the   l.oilcr   -Imp 
••Jit   San    liernardino.  (al.,   at  te»l   a-   >  hairman.      The   appnii 
tric.>  should  not  Ik-  workeil  with  handxnun.  I»ut  with  iourne\ 
men,  ami  -hould  not  Ik-  u-ed  a>  Inlper-  mt-rel\  to  tarrx  tool-. 
Some  of  the  l>oiK  rmaki-r-  <lo  tiot  e.xplain  work  to  an  apjiren- 

'  tic*.*..  i;i>ii>e«|Ut-nlI\  the  -hop  in-trmtor  -hould  <lti  -o.  It  i- 
^<  mut  h  the  dut\  tif  the  .-ln>p  in.-truttor  to  see  that  the  a|>- 
prentite  i-  tiivi-n  the  variou-  t  la--e-  of  work  a-  it  i-^  to  a--i-t 
him  afti  r  the  wtirk  i-  a— iizmd.  1  he  mana<iement  intend-  thai 
thf  in-tru<  tor-  shall   In-  luld   |Kr-oiialh    re-|nin-il>le   for  llii-. 

*-:  JIk*  he-t  nn-tlmd  til  uivinir  a  l>oy  work  done  l>y  a  -pt-t  iai  man 
J>.  -<»  far  a-  pti--il>le.  to  have  the  lioy  |>laM-t|  with  tlu-  man 
tloiiJU  the  work      It  -eem-  that  at  -(»mt-  point-,  e-pet  iaih    tin 

"  >HflulliT  ■jilafts.  tlie'Kov-  h.ivt-  not  Ik-cu  uettinir  mui  li  of  tin- 
ilil-js  of  work.     I  hi-  ma\  Ik-  dut-  to  the  fat  t  that  tht-rt-  i-  t)nl\ 

•  al.KUit  t  nou'jh  to  ket-|i  ont-  man  en:.:aiit-<l.  and  if  an  a]iprt-nti(r 
is  jikneil  with  the  man.  it  will  lower  the  man-  effit  it-in  \  .  a- 
lAo  men"'  tiim-  \vjll  Ik-  «  haru't'<i.  when   it   i-  tinly  ont-  man  - 

.'jol»..    In    thi-   loniu-ttion.    j.    l'urtt-11.    a>-i-tani    to   tin     \  it . 
j»re-i<lfnt.    -aitl    thai    In     wi-heii    all    tif   the   Koilermaker    ap 
prelititt---  l«)  he  Lri\tn   -onie  of  thi-  -|>et  ial   work.      It    will    Ik 
hett'-sary  lV?r .  the    apprt-ntite    in-trutior    to    waith    for    .m 
(■ipjmrtuniiy    and    then    u-i-    the    l><»\.        !  hi-    i-    parti«ularl\ 
irue  with   -ta\l<oll  te-lini;.  hy«lro-tatit    te-t-.  ett  . 
Mr.   I'iint-ir-  itieit  for  traininii  a|i|irt-ntite-  for  in-|K-<tinL' 

^■;*ta\l>olt-  wa-  to  have  tlu-  ap]>rcnlit.e  ifo  over  the  .-ta\l»olt-  of 

...U  !irelu)\  while . i he  fiiyiiH'  i-  <»n  (he  ho-|»itai  traik,  aiul  mark 
oil  thO  -lam lard  form  t-ai  h  -ta\l.olt  he  thouuhl  to  Ik-  f rat  tured 
or  lifoki-n;  thi-.  in  ad<lition  ttt  the  regular  report  made  out 
by  the  -taylKtlt  in-pe<  tor.  .\fter  tht-  lireliox  i-  <  ut  tiut  or  the 
marked  l>olt-  an  remoVtil.  lia\f  the  apprtiititf  -.'o  o\  t-r  h- 
rejiort  ;tn<l  notiit-  if  tlu-  ^tayholt-  lit-  lia<l  marktd  are  the  (»!ii- 
fratturt-»l  or  Knikt-n.  In  thi-  wa\  In-  tan  learn  to  tli-tin 
cui-h  fratturetj  and  lirokeii  -tayl>olt-  l>y  -ouinl. 

.    Ut'UK   t"K    I  !••  W-l  I  KKI  i»    \i'i-ki  \  I  1(  I -> 

'J.  H.  f.t'wi-.  trpi>rentit  t  in-truitor  in  tin-  imiler  -hop  at 
'Io[Kka,  Kan.,  attt-d  a>  t  hairmaii.  (  t-rtain  i  la--i--  of  work 
are  not  jK-rfttrmetl  in  the  -mailer  -hop-,  aiwl  other  work  i-  not 
(l<»no  at  the  lamer  -h(»p-.  lo  rt-mt-d\  tin-  the  in-trutttir- 
aurei^tl  that  i-aeh  Ixiilermaker  ajipn-ntite  -Imultl  We  tran-ft-rnd 
.■"onutime  tluriiiL:  hi-  ap|>rt  iiti>  t-hi|..  pn  feral. 1\  durim:  hi- 
>-i\Tli  or  -evt.-nth   -i\   month-"   |>erio<l.  -o  that   he  ma\    u'et   tin- 


\arit)U-  t  la.->t--  of  work  offered  in  liriih  tlu  laruer  and  small 
-hop>.  .\p|)rentit  t's  -houM  Ik-  tran>ferred  from  the  -mall 
to  tht-  larger  shop-  t<»  mt  laxinu  out.  patt  h  weldiny.  tlani^in 
llui-  sheets.  dtMir  -heets.  tlttinu  up  new  work,  ete.,  and  ai 
other  work  that  i-  not  done  in  the  smaller  sho|r.  Appre; 
titt-  should  Ik-  tran-ferred  from  tlu-  larger  to  tlu-  -mall 
.-lu»|t-  to  ijet  rouiulhouse  t-\periente.  rimninij  repairs,  li^ 
work,  fnmt  ends,  patt  h  holt  patthe-.  t-tt .  Mr.  runt-ll  saitl  tl 
in-truttors  -hould  -t-e  t(»  it  that  the  hoys  did  <j;et  <ill  the  di' 
fennt  kiiul-  of  wt)rk.  In  lonneelioti  with  thi-  the  folltiwii 
-(  hfdult- of  work  were  atloptt-d  :     ..-••••-■.  ■ -., "     ,•,•    ."-*•.-'.• 

fi  vMtks  liinlcs    anil    Imt    work.  ■  .  .     j   -^  \    . 

(1  vvii'ks  jiatcli    l)<)It    i>au-iu'S   ainl    Itrniil    lixtiiiHt.'    •    ,:  ''•■'-^  :[       .-'•"- 

0  weeks  staylmlts    ami     |>lttKv:itl^    cracks,  '    '  '  •, 

■4  vvci-k's  iiis|iiftin);.    l.vilrootatic    tf-t-.    ami    st.'tj'lmit -..fes)'-.  .'   «        '•.''■■ 

^,         .4  wcck-i  fruiit    cikIs    nuil    ash    jiaiis.'  .    ■•.;'-_:■■;,,;■■.. 

:•■  •    ■'  I-'rom    Smai.i.f.u   tu    l.xKr.F.ii.  .'•Hmi's     !.  '••  ■ 

'.^  6  Wci-k>"  fliif    aiiiF   ilcKjr    sheets  '  hjhI    \v«l'f<"il.  p;t»cl>t->.  •' ' '  ••  .<.      "     -•  . 

.   -6  \Vci-ks  tininc   np  .nc-.v    xvrirk,-    -      ■•.■...  :/''    .  _  '  •■       '  ■, 

6  works  laying    ikU.  '  :  ■  .\  -''-■•.,■'••  i  "    :'-.  • 

'  ..,■      J  ui-ikf!  -tlanpe    Iik-.  v.-.  "^.  '    ■■•'•',."■.".-'   '    '.    •.,'•'.•..;■'-. 

'.'•"'  4  wi-fks  raiiial.  st'av-.  .    '  •.-    ■    ■   "     ■'' ■■    -       /■ '    .   - 

•    ■^■.•..  4  weeks "'.Iriviitji    sluyhofla   .'iftiJ  ■ra<liat    sUnn.-'    ■  ,.   ■  •'    .  '.    .■■...."-•-.■ 

■    ■  -4  weeks  jjax    vvi  Miiijr;  ,  .      .'.''..  v';'.     *.      ;;^- 

"^  ■      -.4  weeks  iii>iHTtin)f.    u>Ui\|ii.' *.*tc..,  '  '■  :'.         '.'-"'.•■.■.'    .■.".•>     ■.   -    •'     .''     '  •" 

"     .    ,   -i  weeks  wrMinv    aJiil,    S\V«iiR5»»»f;  fliies.* '.-•■-   •'.;    •    .'-/"v     .  ■    .-  -., 

.'..-'  w.eek-   rtm>.  .  ■'.         ■  J-     ".    -  -.    •     -  .  •.',    ■    ■;  •  .'   y  i  •  '        "•    .        .. 

"  '...  '.Mm.,    if  V"^sil)1e.   k'tet.   jiim    f.ir    n'  yehr.    jjivinji-' him    lite'     ^  •'.t 

''■    ■  •  ■■_  rein;iij!ile'" ''f  t'le  ?fi)'c  '  II   ueliiinl   tM'il'r  w.rk.  ■■'■••.•■ 

\niiiiii>\.\i    M  II. Mil.  w.iKK""*  •-■■•.■•- 

(f.    1.  rett-r-oii.  ap|)re',itite  in-trut  tor  at  .Mlauiut-npit-.  N'ew 
.Me\..  attt-d  a>  t  hairman.     The  -t  hotd  work  -hould  harmoni/- 


Instructing  a    Boilermaker  Apprentice  on   Staybolt  Work 

with  the  -ho|i  work.  Spei  ial  proMems  pertaininu'  to  loiler 
work  art  now  iK-inu  |>rt-pared.  In  drawinii.  the  l.o\  -lioultl 
tomplete  the  regular  le--ons  for  all  trades  thn)uuh  the  geo-- 
mt-irit  il  ton-truttion  [trohlems:  then  the  stIuMtl  rt»om  work 
-liouhl  he  (le-ii,'iu-d  to  aj)ply  nn)re  tlirettlv  to  hoikr  work. 
.Make  all  of  the  reijuiar  la\  inij  out  drawinii-  ami  t-\tra  tiraw- 
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nm>   from  l)1uc  prints  sucli   as  used   in  the  shoj).     The  lay- 
iiiX  (lilt  work  (lone  in  tlu*  xliool  room  should  conform  to  the 
Mirk  tile  t)oy  is  on  in  the  shop.    In  scIkk)]  the  parts  are  laid 
It  to  Male,  cut  out.  and  pasted  together.     This  gives  each  hoy 
II  opportunity  of  seeing  for  the  t'lrst  time  how  the  work  will 
,;ipear  whiii  rolled  and  assembled.    While  on  general  boiler 
work,   the   l)oy    >hould    .systematically    study   the    Locomotive 
1  ulio  (a  l)ook  of  Santa  Fe  standards),  learning  what  it  con- 
•.,!ii>   jtertaining   to   boilers    and    subjects    closely    related    tf) 
.liltr  work.    In  general,  his  work  in  the  school  should  con- 
,,nn  lo  what  he  is  doing  in  the  >hop  and  in  addition  he 
iioiiltl  lie  re(juired  to  study  tiie  folio,  boiler  rules,  learn  to 
iliulate  strength  of  joints,  seams,  patches,  etc.     Ihe  boiler 
iii-triK  tors  were  a>ked  to  visit  the  scIkmiI  rooms  during  clas> 
M— idiis  in  order  that  they  may  assist  in  special  work  for  tht 
H.iKrmaker  apprentices,  as  this  will  greatly  assist  in  corre- 
lating tlie  .sdiool  work  with  the  need>  of  the  1m)vs  in  the  shop. 

HANDLING  A  BIG  RNGINF  TKHMINAI/ 

m    ll\K\l^    1)1    WITT  WOI.COMB 

So  nuK  h  time  antl  .^tudy  ha-   bien  given   in  the  past   tew 
\r.ir>  to  (lev<lo|>  better  engine  handling  facilities  at  the  large 
'>  rminals  that   it    is   almo>t    im[»o>sible  to   suggest  any   new 
).iia>  on  this  subject.     W  here  we  do  find  any  special  system. 
ii  i>  usually  on  account  of  some  necessary  local  re(|uirement 
I  r  i»  some  "hobby"  of  an  official,  and  .so  it  is  not  fair  to  hold 
i|'  any  one  of  these  .^ystt-ms  as  an  example  for  the  terminal> 
III  i:eiHral  to  pattern  after,    (^f  course,  the  key-note  of  success- 
Mil  itigmehouse  management  is  "system.''  and  in  many  of  the 
M>  to-date  r()undhou-<es  the  jdace  will  almost  run  itself  with- 
it  the  foreman  in  i  liarge  lieing  on  the  joli.      To  one  who  has 
Mill   rai.>i(l   in   ilie  old-tim*'   roundhouse,   where  the  foreman 
111-  to  l»e  a  >ort  of  magician  to  j)r<Hluce  the  results  that  are 
r.>|uired  of  him.   it  wouhl  seem  that  more  credit  should   be 
mven   the  man  who  lan   produce  "big   results   from  a   >mall 
leriiiinar"  than  to  one  who  can  protluie   'results  from  a  big 

tenninal."  Suth  item-  a>  the  tv|)e  of  engine  used,  the  ton- 
n  lire  hauled,  the  length  and  the  grade-  of  the  division,  the 
nature  of  the  water  u>e(l.  the  das.-  of  workmen  employed,  and 
the  'listame  from  the  general  repair  shop,  govern  the  system 
ili.it  is  best  suited  and  from  uhiih  the  best  re-ult-  can  be 
-ecured;  therefore  let  u>  con.-ider  only  >u<  h  thing-  a-  are  ap- 
plicabU-  to  all  roundhouses. 

\n  organization,  to  be  effective.  mu>t  have  enough  fore- 
men or  gang  leaders  to  properly  cover  their  a-signed  task- 
wiihout  giving  too  much  time  to  small  detail-.  In  other 
word.-,  the  I'oremen  and  workmen  -hould  eac  li  have  their  place 
md  -liould  bc'  trained  to  handle  their  respective  parts  in  such 
I  manner  that  it  would  not  Im?  necessary  to  go  into  any  details 
•  Aering  the  job-  they  are  to  do.  .As  an  example  of  thi.««  sys- 
teii.  the  leader  of  the  truck  repairs  will  be  notified  that  an 
(•nu'ine  re(|uire-  a  new  pair  of  tank  wheel-,  and  it  will  be  hi> 
dui\  to  get  the  wheels  re<juired.  place  tlu-  engine  on  tiie  jiit 
where  the  work  can  be  handled  most  convenient!} ,  and  look 
after  all  the  main  small  details  that  mav  come  u])  in  con 
nection  with  thi-  work.  If  this  line  is  followed  out,  it  will 
!'<•  found  that  the  perfect  s\stem  for  a  roundhouse  handling 
about  'H>  engines  a  day  of  24  hours  will  not  re<|uire  an\  great 
number  of  foremen,  but  cati  be  successfully  managed  with 
the  work  sub-divided  under  gang  leadcTs.  In  fact,  one  gcKxl. 
live  roundhouse  foreman  can  get  along  better  than  to  have 
-everal  foremen  where  the  assignment  and  distribution  of 
re-pon-iI(ility  i-  -ct  divided  that  in  the  end  no  one  man  will 
take  tlu-  entire  re.-pon-ibility  but  will  put  it  up  to  the  other 

fellow.    ■.'■■■-        •;-.   '      ;.  .    ;  ^.•l    .;'"--/. 

In  the  diagram  which  -hows  the  jilaii  of  organization,  it 
will  lie-  noted  that  only  oiu'  foreman  is  -hown  for  the  entire 
roundhou.<e,  aiul  in  turn  the  gang  lea«lers.  acting  as  sub-fore- 
men, report  to  him  direct.      This  line-up  is  intended  for  the 

'Ktitc-red  in  the  Fngin';  Tenuiiial  CoiniHJlhion.    •    •     >• ' 


medium--izi-d  terminal,  and  in  case  it  is  desired  to  check 
this  system  against  any  t>f  the  large  terminals,  the  diagram 
can  be  altered  to  suit  the-e  conditio!!-  by  changing  the  title 
of  roundhouse  foreman  to  general  roundhouse  foreman,  and 
the  titles  of  gang  leaders  to  assi.stant  foremen,  atul  -till  u>e 
the  idea  of  gang  kaclers  for  all  clasx--  of  work.  There  are 
many  rea.-ons  for  this  system,  chief  of  which  is  that  each 
gang  can  have  any  special  tools  which  might  l>e  used  on 
their  work  and  no  time  will  be  wasted  in  getting  started  on  a 
rush  job.  .\nother  valu.ible  point  is.  that  in  *  .ise  of  an\  (jue-i- 
tion  about  a  job  not  being  done  properly  the  re.-jH>nsibility 
can  (juickly  l>e  placed  just  where  it  should  be.  Still  another 
important  point  is  that  where  the  .same  gang  is  doing  the 
-ame  work  every  day  they  are  mon-  liable  to  di-c<iver  -ome 
point  in  the  e(|uipment  that  can  be  improved  x)  as  to  make 
their  work  easier,  and  also  the  study  of  efficiency  has  proved 
that  one  thing  can  be  d(»ne  better  when  specialized  than 
doing  several  thing-  at  different  times.  It  is  a  fait  that  the 
-upply  of  "all-arcjund""  mechanics  is  not  as  plentiful  .is  in 
\c'ars  gone  by.  so  it  is  necessary  to  make  specialists  tc»  effi- 
c  iently  handle  the  several  jobs,  (^ne  other  iK)int  that  -hould 
be  spoken  of  is  that  in  an  organization  of  this  kind  even- 
man  knows  his  place  and  just  what  is  expected  of  him.  so 
that  if  the  system  is  well  balanced  the  routine  business  will 
be-  handled  without  any  hilih. 

The    weak    points    in    e-i|ui|)ment    is    a    -ubject    that    has 
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Organization   of   Roundlioeise   Forces 

not  bec-n  givc-it  the-  jiroper  attention  in  the  pa-t  ami 
tod.iN  we  .ire  continually  me-cting  the-  necc---it\  for  costlv 
repairs  in  the  roundhou.-e.  that  could  have  been  av« tided. 
In  order  to  prevent  future  trouble  of  this  kind  the  round- 
hctuse  force  -houlcl  Ik-  eon.stantly  on  tlu-  watch  tc»  re|K)rt  and 
have  corrected  any  faults  in  the-  con-tru<tion  of  the  Icho- 
motives.  I'ncler  thi-  -anu  heading  staiulardiz.iticin  of  diflVr- 
c-nt  parts  might  be  brought  up.  for  the  roundhouse  is  the  place 
ulurc-  thi-  is  t,hc-  greatest  source  c»f  trouble,  .\dopt  a  gofxl 
-t.uul.ird  part  that  will  suU  all  i  Iiisms  of  engine-  and  then 
maintain  that  standard.  I'his  means  less  mate-rial  t<»  be  car- 
ried in  stock,  less  cost  to  manufacture  in  <|uantities,  anci  no 
time  lost  wlu-n  rec|uired  in  a  hurry.  \  ery  often  it  is  cheai>er 
to  throw  away  a  broken  part  and  use-  a  standard  jiart  than  it 
i-  t(»r  the  roundhou-e  tone  to  wa-te  time  in  patchini:  up  the 
broken  piece.  WOrk  in  a  routidhou-e  i-  handlc-<l  under  so 
many  handicaps  that  it  i-  tlu-  most  c  xpensive  and  therefore 
-luudd  be  confined  a-  mu>  h  as  pos-ible  to  -implx  renewing 
worn-out  parts  or  patching  broken  part>  when  absolutelv 
necessary.  On  the  other  hand,  it  is  also  ve-r\  exjun-ive  to 
steal  parts  from  oiu-  engine  fcr  another,  -o  if  .-tandard  parts 
are  carried  in  stink,  and  can  \>c  used,  the  cost  of  running 
repairs  will  soon  prove  that  the  .system  is  ecc»nomival. 

Substituting    cast    steel    castings    for    brass    castings    and 
l"orgings  will  not  only  retluce  the  cost  of  maintenance  but  will 
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also  give  such  better  service  that  the  parts  will  not  re(|uire  as 
much  attention  and  repairs. 

'Ihe  real  secret  of  successful  roundhouse  operation  is  the 
loyalty  of  the  men,  and  cutting  out  any  lost  motion  that  might 
result  in  delays.  At  a  point  where  even  minutes  wasted 
means  a  po>sil)Ie  failure,  it  d(K's  not  pay  to  liave  one  gang 
rush  after  their  part  of  the  work  and  get  it  done  in  record 
time  and  then  have  some  other  gang  waste  so  much  time  that 
tlie  engine  gets  behind  on  its  schedule.  As  a  rule,  this  hap- 
{)ens  in  nearly  every  ])lace,  for  an  engine  will  \>c  delayed  on 
the  ashpit  for  over  an  hour,  and  then  when  it  gets  in  the 
house  the  sjiring  rigging  gang  will  be  asked  to  perform  some 
record  work  so  as  to  get  it  out  again  on  time.  So  that  the 
first  and  one  of  the  most  important  parts  of  the  organization 
is  the  ashpit,  which  should  l)e  under  the  super\-ision  of  a 
head  hostler.  This  head  hostler  should  be  the  l)est  that  can 
be  secured,  and  should  receive  high  wages,  for  on  him 
■depends  the  length  of  time  that  it  takes  to  get  an  engine  in 
the  house  after  it  reaches  the  terminal.  The  best  man  on  this 
job  is  none  too  good,  and  he  should  receive  all  encouragement 
in  his  work.  We  all  know  that  when  a  tenninal  gets  "tied 
up"  during  a  heavy  storm,  the  greatest  tr()ul)le  is  generally 
at  the  ashpit;  and  the  time  that  can  l)e  saved  at  this  point 
will  give  more  time  in  the  house  for  inspection  and  repairs. 

Each  class  of  engine  should  have  a  printed  list  of  special 
points  that  are  to  l)e  looked  after  or  checked  up  at  the  boiler 
washing  period.  This  list  should  l)e  made  to  include  the 
regular  boiler  washing  records,  and  when  the  engine  is  com- 
I)leted  the  list  should  be  signed  by  the  leader  in  charge  an  1 
the  names  of  the  men  working  on  the  job  with  him.  The 
main  idea  of  this  list  is  to  take  care  of  any  weakness  in  a 
part  that  is  lial>le  to  cause  a  failure,  l>ut  it  can  also  include 
the  inspection  of  any  part  that  is  under  test.  Some  roads 
have  a  regular  printed  list  of  jobs  that  must  be  looked  after 
at  this  time,  but  the  l>etter  plan  is  to  have  a  list  made  out 
separately  to  cover  each  specific  class  of  engine,  for  on  some 
engines  there  are  points  to  be  checked  uj)  that  the  other  en- 
gines do  not  have. 

The  roundhouse  foreman  should  have  time  to  study  his 
surroundings  x)  as  to  change  his  organization  if  condi- 
tions demand  it.  He  must  watch  his  different  gangs  to  see 
that  one  gang  is  not  working  short  handed  or  that  another 
gang  has  too  many  men.  He  must  also  keep  in  touch  with 
the  engincmen  and  find  out  anything  they  want  done,  for 
tile  succcs>ful  foreman  is  not  the  one  who  slights  his  work, 
but  who  tries  to  do  all  in  his  power  to  keep  the  engines  in  the 
l>est  condition. 

Each  gang  .should  l)e  equipped  with  a  large  tool  box  on 
wheels,  that  can  !»(  easily  moved  from  one  engine  to  another. 
This  lx)x  should  contain  all  the  tools  necessary  to  handle 
their  special  line  of  duties.  Jacks  should  be  distributed 
around  the  house  at  .several  points  so  that  it  is  not  necessary 
to  walk  any  great  distance  to  get  one.  If  each  gang  is  given 
the  tools  for  their  work,  it  will  be  found  that  a  large,  ex- 
ixmsive  t(K)l  room  is  unnecessar}'.  If  there  is  a  tool  room,  it 
should  be  under  the  care  of  the  head  machine  hand  in  the 
machine  shoj).  and  he  can  maintain  the  tool  repairs  in  his 
leisure  moments. 

As  the  winter  is  the  most  severe  on  eciuijmient.  all  means 
possible  should  be  taken  to  make  the  roundhouse  as  com- 
fortable as  possible  so  that  the  work  can  be  given  prompt  and 
effiective  attention.  Sometimes  it  is  impossible  to  get  goo.l 
mechanics  to  work  in  the  roundhouse  on  account  of  the  steam 
and  gas.  and  if  this  can  be  ])revented  it  will  benefit  all  work- 
men. The  best  system  of  lighting  is  the  headlight  system; 
that  is.  have  a  strong  electric  headlight  placed  at  the  front 
and  back  of  ever>'  pit  and  the  light  will  be  given  in  such  a 
way  that  there  will  l>e  no  reflection  on  the  work. 

The  old  idea  that  a  man  is  a  good  workman  just  because 
he  appears  to  be  a  hustler  is  wrong,  for  we  find  many  men 
who  work  hard  but  do  their  work  under  such  conditions  as 


are  usually  found  in  the  j)oor  roundhouse,  who  do  not,  as  u 
rule,  turn  out  very  much  or  very  goovd  work;  and  if  their  sho]) 
conditions  can  be  bettered,  they  are  Ijound  in  turn  to  becomt 
I>etter  workmen.  Overcoming  failures  and  handling  a  great 
number  of  engines  includes  "hu.stle"  to  some  extent,  but  on 
the  other  hand  it  re(|uires  the  elimination  of  all  unnecessary 
moves  and  wasted  time,  so  that  the  best  way  to  increase  the 
efliciency  of  a  terminal  is  to  study  every  operation  and  find 
some  way  to  better  the  conditions  and  reduce  the  handicaps. 


HEAT    TREATMENT    OF    STEEL* 

BY    GEORGE    HUTTON 

What  is  heat  treatment ?  A  method  of  changing  the  struc- 
ture of  any  steel  forging  from  its  normal  state  after  the  forg- 
ing operation  to  a  more  efficient  article  by  increasing  the 
t^'nsile  strength.  The  process  is  as  follows:  First,  anneal- 
ing all  forgings  to  relieve  strains  set  up  by  hammering  and 
unequal  heating  during  the  process  of  iorging;  second,  heat- 
ing to  a  certain  temperature  and  (juenching  in  a  cooling 
medium  to  attain  density  of  .structure  and  tensile  strength; 
and,  third,  reheating  to  a  lower  temperature  to  attain  elas- 
ticity and  allowing  to  cool  in  a  dry  place  or  in  the  furnace. 
A  correct  knowledge  of  the  carbon  content  of  the  steel,  which 
is  essential,  the  proper  temperatures  for  the  different  opera- 
tions together  with  a  properly  calibrated  pyrometer,  a  cooling 
tank,  running  water  of  the  right  temperature,  or  a  suitable 
(|uenching  oil,  and  facilities  for  the  (juick  handling  or  trans- 
ferring of  forgings  from  furnace  to  cooling  tank,  constitute 
the  necessary  requirements  for  the  heat  treatment  of  forgings 
j^enerally  used  in  locomotive  work. 

To  descril)e  technically  the  various  changes  the  steel  under- 
goes by  heating  and  cooling  is  only  confusing  to  the  average 
.>hoji  man.  and  is  not  absolutely  necessary  to  success  in  heat 
treating.  In  all  well  regulated  railroad  shops  the  foreman 
who  has  supervision  over  the  heat  treating  receives  instruc- 
tions from  the  proper  authorities  regarding  the  temperatures 
for  quenching  and  draw-back,  the  c|uenching  medium  to  use 
and  the  physical  test  which  the  forgings  are  expected  to 
stand  after  treatment;  therefore,  his  principal  duty  in  heat 
treatment  is  strictly  to  follow  out  these  in.structions.  How- 
ever, let  it  be  borne  in  mind  that  there  is  something  more 
cs.<;ential  than  just  heating  and  cooling  .steel.  One  should 
know  the  nature  of  the  material  he  is  working,  also  the  re- 
sults obtained  after  certain  operations,  viz.:  if  the  forgings 
are  improved;  if  the  structure  of  treated  steel  when  fractured 
shows  evidence  of  overheating  or  underheating;  if  it  has  been 
hammered  when  too  cold  or  too  hot;  if  the  test  piece  when 
pulled  shows  the  right  texture;  if  a  test  piece  shows  an  ideal 
or  undesirable  fracture,  etc.  All  of  these  are  practical  points 
v/ith  which  the  man  who  works  in  steel  or  iron  should  be 
familiar. 

For  heat  treating,  a  muffle  or  semi-muffle  furnace  is  re- 
fiuired,  j)referably  with  a  door  at  each  end,  and  a  perfectlv 
flat  bottom.  If  main  and  side  rods  or  axles  are  to  be  treated 
a  car-bottom  furnace  with  a  removable  bottom  mounted  on 
V. heels  is  recjuired.  The  hot  forgings  are  pulled  out  of  the 
furnace  on  this  truck,  thus  facilitating  the  handling  of  long 
forgings  without  bending.  For  forgings  four  feet  long  or 
less  the  removal)le  l>ottom  is  not  necessary  as  all  short  forg- 
ings can  be  readily  removed  from  the  furnace  without  dis- 
tortion. \Vhen  forgings  are  jjlaced  in  the  furnace  care  should 
I'C  taken  to  stack  them  .so  that  one  will  n(jt  come  in  contact 
with  another  and  so  that  they  will  not  sag  when  hot.  The  • 
forgings  should  be  charged  when  the  furnace  is  cold  to  insure 
l^roper  jdacing.  If  an  oil  furnace  is  used  the  combustion 
chamber  .should  be  large  enough  to  distribute  the  flame 
evenly  over  the  entire  heating  space  above  without  coming  di- 
rectly in  contact  with  the  forgings.     A  pyrometer  must  be 
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used  to  ascertain  the  temperatures  and  care  should  be  taken      down  to  govern  the  length  of  t'me  retjuired  in  the  quenching 
l(,  see  that  the  forgings  themselves  are  at  the  correct  tempera-      Lath,  especially  for  irregular  sliajx^d  forgings. 


tares.  For  instance,  the  pyrometer  may  show  1,500  deg.  F. 
\^hile  the  forgings  may  not  have  reached  that  temperature. 
A  radiation  pyrometer  is  excellent  for  this  work  as  it  elim- 
inates guess  work  in  this  respect,  the  temperature  of  the  forg- 
inus  only  being  indicated,  regardless  ot  the  temperature  of 
ihe  furnace. 

There  should  be  provided  a  sufficiently  large  cooling  tank, 
preferably  round  and  sunk  to  within  one  foot  of  the  tloor 
level,  filled  with  water  which  should  be  at  a  temperature  of 
at  least  80  deg.  to  90  deg.  F.  when  the  forgings  are  quenched. 


After  the  quenching  ojx^ration  the  furnace  is  allowed  to 
cool  down  about  200  deg.  ¥.,  the  forgings  again  l>eing  placed 
in  it  the  same  as  before  and  the  temperature  raised  from 
1,250  deg.  F.  to  L.-llO  deg.  F.,  depending  on  the  require- 
ments which  thev  must  meet.  The  furnace  mav  l)e  cooled  off 
with  forgings  in  it  or  they  can  be  taken  out  and  stacked  in  a 
dry  place  to  cool. 

By  these  operations  the  tensile  strength  of  the  forgings  has 
been  increased  from  80,000  lb.  i)er  sq.  in.  to  120.000  lb.  |)er 
sq.  in.,  and  can  be  increased  still  more,  although  too  high 


The  tank  should  be  fitted  with  supply  pipes  and  overflow  so  a  tensile  strength  is  not  always  desirable.    The  relative  hard- 

that  the  temperature  can  be  maintained  regardless  of  the  num-  ness  and  toughness  of  steel  forgings  can  Ix.'  controlled  by  the 

ber  of  pieces  being  treated.    If  a  soluble  quenching  oil  is  used  temperature  of  the  furnace  according  to  the  requirements  of 

the  tank  should  be  equipped  with  a  pump  and  storage  res-  the  article  being  treated. 

crvoir  so  that  the  oil  will  circulate  at  the  above  temperature  ■     

without    waste.     There    should    also   be    provided    a    crane 
or  trolley  working  from  the  furnace  to  the  cooling  tank  with 


(iuick  hoisting  and  lowering  facilities.  The  same  furnace 
may  be  used  for  the  draw-back  heats  only  at  a  much  lower 
ttiuj)erature. 

Take,  for  example,  forgings  made  frcrni  open-hearth  steel 
or  open-hearth  vanadium  steel  having  a  carbon  content  of 
.35  per  cent  to  not  over  .50  per  cent.  If  the  forgings  are  to 
be  treated  before  machining,  which  is  the  case  with  most  lo- 


RIVET    GUTTER     FOR    FREIGHT 

REPAIRS 


GAR 


BY  H.  M.    BROWN 
Shop  Superintendent,   Chesapeake  &.  Ohio,  HunlinKlon, 


w.  v«. 


In  repairing  steel  freight  cars  it  has  Ijeen  the  practice  at 
this  point  to  use  a  sledge  and  cutter  for  the  removal  of  riv- 
ets.  The  rivet  cutting  recjuired  on  a  car  in  the  shop  for  gen- 


comotive  forgings,  excepting  crank  pins  or  other  short,  round  eral  repairs  ordinarily  takes  from  four  to  six  days,  with  a 

work,  they  may  be  rougli  turned  before  heat  treating.      The  gang  of  four  men.   In  order  to  reduce  the  time  the  cars  are  de- 

forgings  should  first  have  been  annealed  at  a  temperature  tained   in  the   shop,   the  pneumatic  hammer  shown   in   the 

.'iuitable  to  the  carbon  content,  from  1,550  deg.  F.  to  1,650  drawing  has  been  developed   for  doing  this  work.    By   its 

deg.  F.,  and  allowed  to  cool.  They  are  placed  in  the  furnace  use  the  time  consumed  in  cutting  rivets  under  the  alxjve  con- 

and  the  temperature  raised  slowly  to  1,500  or  1,550  deg.  F.,  ditions  has  l>een  reduced  to  al)Out  14  hours. 

conforming  always  to  the  carbon,  and  held  at  that  tempera-  The  machine  is  built  up  of  two  heads  machined  from  old 

ture  from  one-half  hour  to  one  hour,  depending  on  the  weight  tire  steel,  and  a  barrel  of  Shelby  steel  tubing.    A  piston, 

or  thickness  of  the  pieces.     The  temperature  should  steadily  1  6.S/64  in.  in  diameter,  works  in  the  barrel  and  it  has  been 
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Rivet    Buster   Used    in    Repairing    Steel    Cars 


tise  to  the  desired  point  and  never  be  allowed  to  drop  back 
during  the  operation. 

Each  piece  should  be  removed  from  the  furnace  and 
quenched  as  quickly  as  possible.  In  all  cases  of  heat  treat- 
ment, steel  should  be  quenched  at  a  rising  temperature  or 
one  which  has  been  maintained  constant.  The  forging 
should  not  be  kept  suljmerged  until  it  reaches  the  temperature 
of  the  cooling  medium,  but  should  be  removed  while  it  is 
still  hot  enough  for  oil  or  water  to  sizzle  on  it.  This  can 
•easily  be  determined  by  practice  and  no  rule  can  be  laid 


found  unnecessary  to  finish  the  latter,  as  the  tubing  is  re- 
ceived sufficiently  smooth  to  answer  the  purixise  satisfac- 
toril}-.  The  heads  and  the  barrel  are  held  together  by  means 
of  four  -^j^-in.  rods  passing  through  the  flanges  of  the  heads. 
The  upper  head  is  fitted  with  a  valve  working  in  a  cylin- 
drical chamber,  by  means  of  which  connection  can  1k>  made 
alternately  between  the  inlet  port  and  the  upper  end  of  the 
barrel,  and  between  the  inlet  port  and  the  lower  end  of  the 
barrel,,  ihe  same  operation  placing  the  end  of  the  barrel 
not   in  communication  v.ith  the  inlet  port  directly  in  con- 
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nection  with  an  exhaust  port  leading  to  the  atmosphere.  The 
hammer  is  operated  by  turning  the  valve  about  on  its  own 
axis,  a  handle  being  provided  on  the  projecting  end  of  the 
stem  for  this  purpose.  Two  relief  holes  are  drilled  through 
the  barrel  73^  in.  back  from  the  lower  end. 

When  the  rough  service  to  which  these  hammers  are  sub- 
jected is  considered,  they  have  required  very  little  mainte- 
nance since  they  have  been  in  service.  They  have  also  re- 
sulted in  a  saving  in  cutters  as  well  as  in  the  elimination  of 
the  danger  of  personal  injury,  which  always  exists  where  the 
sledge  and  chisel  are  used. 


LOCOMOTIVE  PIPING  AND  JACKETS 

BY   M.  J.  CAIRNS 

From  the  manner  in  which  some  roads  apply  piping  and 
jackets  to  locomotives,  it  is  quite  evident  that  but  little  con- 
sideration is  being  given  to  obtaining  an  arrangement  which 
embodies  ease  of  application  and  removal  and  neatness  of 
appearance.  This  thought  has  very  likely  occurred  to  quite 
a  few  roundhouse  foremen  when  a  staybolt  needed  replace- 


row  from  the  outer  edge  of  the  running  board,  as  shown  in 
the  arrangement  drawing,  Fig  1,  and  in  Fig.  2.  If  it  is 
not  deemed  advisable  to  use  this  arrangement  on  accoun 
of  the  obstruction  offered  by  the  air  cooler  pipes  or  an  ex 
ceptionally  large  reservoir,  the  pipes  may  be  laid  flush  witl; 
the  running  board  as  shown  in  Fig.  3.  The  pipes  under 
the  cab  should  be  arranged  as  shown  in  Fig.  3,  which  is  an 
improvement  over  the  present  method  of  running  them  in  a 
row  over  the  side  sheets,  which  will  require  their  removal 
when  work  is  to  be  done  in  that  section.  Unions  should  be 
applied  just  ahead  of  the  throat  sheet  and  above  the  cab 
floor  on  those  pipes  which  extend  upward,  thus  supplying  a 
long  felt  want  where  stripping  is  necessary  when  working 
on  staybolts. 

In  the  cab  the  gage  pipes  running  from  the  automatic 
brake  valve  and  main  reservoir  pipe,  the  bell  ringer  and 
Sander  pipes,  also  the  excess  pressure  pipe  leading  to  the 
pump  governor,  can  follow  the  comer  band.  The  blower, 
the  steam  heat  line,  the  gage  cock  and  the  water  glass  drains 
can  do  likewise  at  least  over  the  bottom  jacket  section.  This 
will  clear  the  backhead,  reducing  the  amount  of  stripping 


Fig.    1 — General   Arrangement  of  Locomotive   Piping   Which  Will    Expedite   Removal  and   Repairs 


ment.   Rather  than  remove  a  section  of  the  jacket  covered  with  to  be  done  to  a  minimum  when  replacing  broken  staybolts 

numerous  pipes  running  apparently  in  the  line  of  least  re-  or  cleaning  tell-tale  holes.    The  various  lubricator  pipes  with 

sistance,  they  proceed  to  punch   a  hole  through  the  jacket  the  sander,  bell  ringer,  and  excess  pressure  pipes  may  enter 

and  lagging,  for  which  they  cannot  be  greatly  censured.   The  under  the  jacket  at  the  corner  band  as  shown  in  Fig.    1, 

descrij)tion,  dealing  with  the  arrangement  for  a  Pacific  type  continuing  forward  to  their  respective  positions  with  a  fall 


N 


■€ 


-£ 


^ 


3E 


^ 


? 


ir 


Figs.   2   and   3 — Arrangement   of   Piping    Under  the    Running    Board 


locomotive,  is  offered  in  an  effort  to  bring  more  thought  to 
bear  upon  this  subject. 


PIPING 


of  about  y2  in.  to  the  foot.  These  pipes  had  best  emerge 
from  the  jacket  at  a  seam  rather  than  through  a  hole  punched 
in  the  center  of  the  jacket. 

The  turbine  drain  can  enter  under  the  jacket  at  the  seam 

The  various  pipes  running  ahead  under  the  running  board,      shown  in  Fig.  6,  continuing  under  the  jacket  to  the  bottom 

such  as  the  blower,  steam  heat,  signal  and  train  line,  main      center  line  of  the  boiler,  where  it  can  emerge  for  a  short 

reservoir  and  brake  cylinder  pipes,  may  be  suspended  in  a     distance.    This  arrangement  will  give  good  protection  against 
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freezing.  The  injector  steam  pipes  should  clear  the  jacket 
as  much  as  consistent,  taking  care,  however,  that  they  are 
so  braced  that  vibration  will  be  eliminated.  With  non-lift- 
in<^  injectors,  the  delivery  line  can  usually  be  arranged  to 
clear  the  staybolt  area  by  placing  it  on  a  line  parallel  with 
tlie  front  of  the  mud  ring.  The  back  corner  of  the  mud  ring 
may  be  cleared  considerably  by  moving  the  distributing  vaive 
;ind  equalizing  reservoir  back  closer  to  the  cab  plate.  Con- 
siderable time  can  be  saved  by  properly  placing  unions,  and 
the  number  of  joints  can  be  greatly  reduced  by  the  use  of 
allele  and  globe  valves  with  union  outlets  and  elbows  and 
tees  with  unions.  Pet  cocks  should  be  applied  at  the  low- 
est point  in  the  pipe  line,  for  proper  drainage. 

All  pipes  should  be  securely  clamped,  using  nuts  and  lock 
nuts,  eliminating  vibration  with  its  subsequent  leakage  and 
chafing.  The  use  of  graphite  and  oil  is  recommended  for 
making  the  pipe  joints.  Copper  pipes  give  the  best  results 
under  the  jacket,  experiments  with  wrought  iron  pipes  show- 


facilitate  staybolt  replacement.  The  usual  form  of  construc- 
tion is  the  angle  iron  type  shown  in  Fig.  4,  which  is  applied 
over  block  lagging  in  the  common  staybolt  area  and  over 
K^ulk  lagging  plastered  around  flexible  staybolts.  Fig.  5 
is  a  suggestion  for  a  jacket  section  in  which  bulk  lagging 
made  from  scraps  of  block  lagging  may  be  applied,  the  lag- 
ging being  held  in  place  by  means  of  chicken  wire  or  thin 
metal  strips  acting  as  a  binder.  This  could  be  placed  over 
common  staybolts  and  the  whole  section  removed  as  a  unit, 
saving  the  time  now  used  in  re-applying  the  jacket  and  lag- 
ging separately.  Fig.  6  shows  a  longitudinal  seam  suitable 
for  use  on  the  barrel  of  a  boiler.  This  allows  the  removal 
of  the  jacket  without  disturbing  the  handrail  columns,  which 
is  especially  desirable  when  applying  barrel  patches.  The 
use  of  rivets  is  done  away  with,  the  sheets  being  lapped  3^  in. 
and  hammered  together.  The  top  sheet  laps  over  the  bottom 
sheet,  thereby  shedding  water. 


Fig.  4 — Angle  Iron  Type  of 
Construction  for  Holding  the 
Lagging  Over  the  Staybolt 
Area 
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Fig.  5 — Suggested  Arrange- 
ment for  Holding  Scraps  of 
Block  Lagging;  This  May  Be 
Removed  in  a  Unit 


ing  that  frequent  renewals  are  necessary  when  they  are  so 
placed.  Double  strength  pipes  should,  of  course,  be  used 
for  steam  and  air,  thereby  overcoming  the  breaking  of 
threads  experienced  with  single  strength  pipes  due  to  vi- 
bration. Chafed  pipes  are  being  reclaimed  to  quite  an  ex- 
tent by  welding. 

As  an  experiment,  a  large  trunk  line  recently  piped  an 
engine  using  the  foregoing  arrangement  at  a  cost  of  $170, 
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Fig.  6 — Longitudinal  Jacket  Seam 

including  labor  and  material,  in  which  some  few  small  pipes 
were  used  from  the  material  removed.  The  cost  of  replacing 
the  old  pipes  just  as  they  were  removed  was  estimated  at 
$70,  making  an  additional  cost  for  the  engine  of  $100. 
This  extra  charge  would  soon  be  recovered  if  staybolt  break- 
ages were  numerous,  but  the  application  of  this  arrangement 
to  old  power  passing  through  the  shop  would,  of  course, 
require  some  consideration  before  the  present  arrangements 
were  changed.  However,  for  new  engines  or  engines  requir- 
ing many  new  pipes  this  plan  can  easily  be  followed. 

JACKET   AND    LAGGING 

The  sectional  type  of  jacket  should  by  all  means  be  used 
over  the  firebox,  the  number  of  sections  b^ing  such  as  to 


THE  IMPORTANCE  OF  THE  ROUNDHOUSE 

FOREMAN 

BY     G.  C.  CHRISTY 

General  Foreman.   Illinois  Central,  McComb.  Miss. 

There  cannot  be  too  much  said  for  the  roundhouse  fore- 
man; a  "live  one"  is  the  busiest  man  in  the  mechanical  de- 
partment. He  has  to  l>e  thoroughly  posted  on  the  engine- 
men's  and  firemen's  contracts,  has  to  be  in  position  to  answer 
any  question  right  off  the  reel,  and  even  talk  with  the  men's 
wives  on  some  occasions,  trying  to  explain  to  them  that  they 
cannot  get  a  pass  for  themselves  within  the  next  few  minutes. 
He  also  has  to  be  very  much  of  a  diplomat,  to  explain  to  the 
different  enginemen  why  such  work  that  was  reported  wasn't 
done,  and  why  work  was  done  that  wasn't  reported. 

He  has  to  be  a  good  judge  of  human  nature,  that  he  may 
select  the  class  of  men  that  will  make  good  and  be  an  advan- 
tage to  his  organization;  because  if  he  hasn't  a  first-class 
organization,  he  cannot  get  results.  "Results"  in  the  round- 
house means  more  than  one  might  think,  without  going  a 
little  further  than  the  outbound  track  of  the  roundhouse.  It 
means  to  have  all  engines  thoroughly  insjjected  for  all  defects, 
and  then  see  that  all  defects  are  corrected  in  the  proper  man- 
ner within  a  limited  amount  of  time,  that  the  engine  may  be 
kept  in  road  service  instead  of  standing  over  the  drop  pit. 
Any  foreman  can  discharge  an  employee,  but  it  takes  a  good 
foreman  to  get  results  from  one. 

So  it  is  with  keeping  engines  in  the  ser\-ice  and  also  in 
good  condition.  Any  foreman  could  run  a  roundhouse  if 
he  was  permitted  to  shop  the  engines  whenever  he  thought 
they  were  getting  in  bad  condition;  but  it  takes  a  man  who 
will  look  ahead,  to  keep  his  power  in  good  condition  and  at 
the  same  time  keep  it  in  service.  H  he  has  his  engines  thor- 
oughly inspected,  then  sees  that  the  work  is  done,  he  will  be 
in  such  condition  that  none  of  the  Government  inspectors 
can  come  around  about  the  time  the  engine  is  ready  to  leave 
the  station,  and  order  it  out  of  service.  Alxjve  all,  this 
will  reduce  engine  failures  to  the  minimum,  which  are  the 
worst  trouble  the  master  mechanic  has  to  answer  for. 

The  subject  of  engine  failures  attracts  evervbody's  atten- 
tion on  the  railroad  from  the  general  manager  to  the  box 
packer  who  failed  to  pack  the  box  that  caused  the  failure. 
Even  the  commercial  agent,  who  may  be  a  thousand  miles 
from  the  roundhouse  foreman,  is  out  doing  his  best,  solicit- 
ing what  the  railroad  depends  upon — revenue.  He  gets  the 
business  and  advertises  the  train  to  maintain  such  schedule 
that  will  deliver  his  customer's  goods  at  a  certain  destination 
at  some  specified  time.  The  train  may  maintain  the  .schedule 
over  several  divisions  until  it  arrives  on  some  division  with  a 
weak  organization  in  the  roundhouse;  the  engine  will  get 
out  late,  causing  terminal  overtime,  which  is  money,  then  get 
out  on  the  road,  fail  for  steam  on  account  of  tul)es  being 
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stopped  up,  or  run  hot,  due  to  the  appliciition  of  new  bear- 
ings and  no  lubricant,  or  some  other  cause.  This  will  not 
only  delay  the  train,  but  dela)-  everxthintj  on  the  railroad. 
The  customer  will  go  to  the  commercial  agent  and  notify 
him  that  he  doesn't  want  any  more  of  his  railroads  service. 
Then  every  officer,  from  the  general  manaiier  on  down  the 
line,  general  superintendent,  superintendent  and  master  me- 
chanic, will  have  to  know  the  cause  of  the  failure.  .\  i)ig  hie 
of  correspondence  will  eventually  arrive  at  the  roundhouse 
foreman's  office,  for  him  to  tell  the  entire  railroad  why  they 
cannot  run  trains  on  schedule  time.  .After  the  foreman  has 
studied  awhile,  he  will  try  to  answer  this  correspondence  in 
such  manner  as  not  to  reflect  on  his  organization,  or  his  abil- 
ity to  handle  a  roundhouse.  The  best  way  to  answer  such  de- 
lays is  not  to  have  them;  by  having  good  organization,  which 


THE  CAMERA  IN  A  RAILROAD  SHOP 

BY  C.  L.  DICKERT 
Assistant  Master  Mechanic,   Central   of  Georgia,  Macon,  Ga. 

It  is  often  necessary  to  make  sketches  and  blue  print 
showing  defective  material,  weak  parts,  broken  parts,  and  ., 
great  many  other  things  around  a  shop.  It  is  very  difficul; 
in  a  good  many  cases  to  show  up  on  a  drawing  the  e.xact 
conditions  and  in  some  cases  a  lot  of  time  is  consumed  ii 
making  drawings.  We  have  overcome  a  lot  of  these  troulde- 
b}-  the  use  of  a  camera.  .\  [)hotogra[)h  is  taken  of  broken 
and  defective  parts,  which  shows  up  in  detail  the  exact  con- 
ditions in  such  a  way  that  it  cannot  be  disputed. 

The  camera  is  not  expensive  and  does  not  require  any 
skill  to  handle  it.     We  do  our  own  developing  and  printing. 


Some  Examples  of  the  Use  of  the  Camera  in  the  Central  of  Georgia  Shops  at  Macon 


retjuires  co-oj)eration.  To  get  this,  the  foreman  must  be  al>- 
solutely  fair  and  sc^uare  with  all  his  men  and  those  with 
whom  he  comes  in  contact. 


CoMPosiric»N  OF  Co.AL  AsH. — Coal  ash  contains  silica, 
alumina,  iron  pyrites  and  other  mineral  matter,  dej)ending 
upon  the  chemical  composition  and  physical  condition. 
These  cause  the  ash  t<j  fuse  more  or  less  easily.  The  tem- 
perature at  which  firebrick  will  melt  is  .<;ometimes  influ- 
enced by  the  composition  of  the  ash.  For  instance,  a  cer- 
tain ash  might  melt  at  2,600  deg.  F.  and  a  certain  fire- 
brick at  2. son  deg.  F..  but  together  in  a  furnace  both  might 
jnelt  at  2»500  deg.  F. — Po'.ier. 


The  accompanying  photograpiis  show  .some  of  the  work 
done  with  the  camera.  Xos.  1  and  ()  show  broken  driving 
axles;  No.  2  shows  a  comparison  between  two  locomotive 
pilots,  one  made  with  round  iron  ribs,  the  other  with  ribs 
made  from  scrap  tubes;  Xo.  3  shows  a  broken  piston;  No.  4 
a  cracked  side  rod,  and  Xo.  5  a  broken  front  end  main  rod 
strap.  Fach  film  is  numbered  and  dated,  a  book  record  is 
kept  and  the  negatives  filed  for  future  reference. 


Ste.am  Turbines. — Highly  economical  steam  turbines 
must  necessarily  be  operated  condensing,  but  there  are  many 
cases  where  high  steam  economy  is  not  most  important,  and 
the  non-condensing  turl)ine  often  finds  favor. — Power. 
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KLEGTRIG    FURNACES    FOR   TEMPERING 

TOOLS 

The  output  and  efficiency  of  any  shop,  whether  railroad 
or  industrial,  is  dependent  on  the  capabilities  of  the  workmen 
and  the  service  obtained  from  the  tools  the\-  use.  The  first 
is  a  matter  of  the  exjierience  of  the  workman  and  ma\-  or  may 
not  l)e  in  the  hands  of  his  employer  to  regulate.  In  the  second 
tase,  however,  it  is  not  impossible  nor  difficult  to  ])rovide 
])roper  tools  with  which  the  work  is  to  lie  done.  The  tools 
must  be  properly  formed  and  heat-treated.  Tests  have  shown 
that  a  variation  of  50  deg.  in  the  heat-treatment  of  high 
.<peed  steel  makes  a  difference  of  from  30  to  70  per  cent  in 
the  life  of  a  tool  according  to  its  size. 

This  degree  of  refinement  can  be  l>e.st  obtained  in  electric 
furnaces  provided  with  suitable  pyrometers  for  the  accurate 
determination  of  temperatures.  Where  these  furnaces  have 
l)een  used  they  have  lieen  found  especially  successful.  The 
equipment  shown  in  the  accompanying  illustration  is  in  use 
in  the  Burnside  shops  of  the  Illinois  Central,  where  all  taps, 


The  acknowledged  advantages  of  this  equipment  by  tlie 
road  on  which  it  is  used  are.  the  accurate  control  of  tempera- 
tures, the  number  of  tools  that  ma}-  be  treated  at  one  time,  the 
less  liability  of  imj)erfect  tools  due  to  oxidization,  and  the 
ease  of  operation  with  increased  capacity.  In  regard  to  tlie 
latter  item,  it  is  said  that  with  the  installation  referred  to 
above,  two  tool  dres.<iers  and  their  helj>ers  have  l)een  elim- 
inated. It  must  not  be  assumed,  however,  that  witli  all  the 
refinements  in  the  construction  of  the  furnaces  and  the  ac- 
curacy in  the  control  of  the  temj^eratures,  the  work  of  treating 
the  tools  can  be  done  Ijy  inexperienced  men.  It  is  practicall} 
impossible  to  lay  down  a  hard  and  fast  rule  for  the  heat- 
treating  of  the  various  grades  of  steel.  The  size  of  the  tool 
and  the  work  for  which  it  is  intended  will  determine  its  , 
treatment,  all  of  which  requires  the  ser\'ice  of  an  exj^erienced 
man.  With  the  electric  furnace  he  is  al>le  to  get  more  uni- 
formly perfect  results  and  can  handle  a  much  greater  amount 
of  work  with  less  labor. 

Experience  on  the  Illinois  Central  has  shown  that  the  best 
results  with  taps,  dies  and  other  tools  made  from  1.10  per 


Installation  of  Electric  Furnaces  at  the  Burnside  Shops  of  the  lllinais  Central 


dies,  reamers,  shear  blades  and,  in  fact,  all  tools  except  lathe 
and  planer  tools,  are  treated  by  the  electric  furnace. 

The  equi})ment  consists  of  types  F-C,  F-B  and  F-A  electric 
furnaces  made  by  the  Hoskins  Manufacturing  Company,  De- 
troit, Mich.  The  tyi)e  F-C  furnace  is  of  the  carbon  resisting 
type  with  which  temperatures  between  1,000  deg.  and  2,500 
deg.  F.  can  be  obtained.  It  is  used  almost  exclusively  for 
treating  high  speed  steel.  The  type  F-B  furnace  is  provided 
with  heating  units  made  of  a  special  alloy  of  nickel-chromium 
wire  of  large  cross  section.  This  furnace  is  used  where  tem- 
peratures uj)  to  1,800  deg.  F.  are  desired,  and  is  employed  in 
treating  tools  of  carljon  steel.  The  type  F-A  furnace  is  used 
for  tempering  the  carbon  steel  tools  and,  although  tempera- 
tures of  1,800  deg.  F.  can  be  obtained  in  it,  it  is  .seldom 
heated  to  al>ove  800  deg.  F.  for  th»^  service  in  which  it  is  used. 

The  heating  element  whidi  is  employed  in  this  furnace  is 
made  of  Chromel  ^vire  wound  on  ;in  alundum  core. 


cent  carbon  steel  are  obtained  by  heating  them  to  between 
1,350  and  1,600  deg.,  according  to  their  size.  The  0.9  |)er 
cent  carbon  steel  which  is  used  for  mandrels,  beading  tools, 
etc.,  is  heated  to  l^etween  1.400  and  1,625  deg.  W.  C.  Sco- 
field,  the  foreman  blacksmith  who  has  charge  of  the  work 
done  in  these  furnaces,  .'Jtates  that  in  hardening  the  tools  he 
finds  it  more  satisfactor\-  to  dip  them  on  a  declining  temj)era- 
ture.  That  is.  he  heats  them  sliglitly  above  the  desired  tem- 
perature, tlien  allows  them  to  cool  back  again  before  dipping 
them.  In  dipping  the  spiral  reamers  they  are  rotated  slowlv 
in  a  direction  opposite  to  that  of  the  spiral.  This,  it  is 
claimed,  will  prevent  warping.  The  long  taps  and  reamers 
are  packed  in  charcoal  in  an  iron  tul>e,  brought  uj)  to  a  rtxi 
heat  in  an  oil  furnace  and  soaked  at  the  proper  temperature 
in  the  electric  furnace. 

It  takes  from  1  to  l^j  hours  to  bring  the  furnaces  up  to 
working  temperature,  which  might  be  considered  a  disadvan- 
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.-t(^pj"ic(l  u|»,..or-ruii  lioi.  <lur  ti'  tlu  .ijiplit  iiiiiiit  lit"  lu-u  ln-ar- 
iiiix->  ami  iKi  lul»ricam.  or  .-niiu-  nilirr  t  .lU-r.  I  hi-  will  not 
only  ili'lay  ilu-  train,  but  dclav  ivc-ntliinL;  (Hi  iln  railroad. 
'-  'I'lh-  (  u-tuiiHT  will  <.'«)  to  till'  ttimnnnial  auvnt  and  notify 
liini  that  In.-  d<'«.'>n"l  want  an\  nion  of  lii-  railroad-  -crv  i«  f. 
Mu-n  cvirv  otVn  i-r.  from  tlu-  Lriinral  nianamr  on  down  tlu- 
linr.  iTriural  .-uptrinti  inknt.  -uprrinti  ndtiit  and  ma-ti  r  nic- 
.lianii.  will  liavr  to  know  tin-  caii-i'  of  llu  failure.  A  l>iu'  idi- 
ot ( <irrr-|H»T)«U  iiM-  will  rvmtually  arrive  ai  tin-  roiindlioii>e 
fonman-  off)' r.  for  liini  to  till  the  riitirc  railroad  why  tiny 
«  .innot  run  train?  on  -*  Indulc  time.  After  the  foninan  ha> 
-ludied  awhih-.  he  will  tr}  lo  answer  thi-  i  orre-pondem  e  in 
-ueh  manner  a-  nut  to  reilei  t  on  lii~  or^ani/ation.  or  hi~  al-il- 
ily  to  liaiullL-  a  rouiidhou^-o.  J  he  lie-t  wa\  to  an-wer  >ii<  h  di - 
lav.-  is  r.ut  to  have  then);  l:»\  having;  nood  orL'ani/ation.  whidi 


IIIK   CWII-kA    IN    A    KAII  kOAD   SHOP 

in  c   I    DicKiKi       ,  y  •;".-'..:,'.,.• .. 

\ssisiiiiit  \!;isUi    Miili.imc,    (Jciilial    i>(  (icorftia.    Miicim.   Cm.       '.  .' 

It    i>   often    ncte->ar\    to   make    -kt'tclu"-    and    l»hie    jiriii 
-howiiiLr  defe<tive  m.ilerial.  weak  parts,  broken  jiart-.  and 
L!reat  many  «)tlKT  thiiiii.-  around  a  »hop.      It  i>  ver\   difl'it  u 
in   u  uood   many  cases  to  show    up  on   a   drawiiii;  thr  e.\ai 
(ondition-  and    in  ximc  (■a>os  a   lot  of  time   i-  <on-umed   i 
P'akinLT  drawings.     \\  i-  ha\c  overtome  a  lot  of  tlu-i-  troulili 
l«y  the  u*i'  of  a  eaniera.      A   photo«..;raph   i*  taken  of  hroke; 
and  <l».'fertive  jiart-.  whiih  -how-  u\)  in  detail  the  exact  ion- 
dilioii.>  in  >U(  li  a  wa\'  thai  it  lannot  l>c  disputed.      .-.;..■-•- 

The   «amera    i-    not    e\pen-ive   and   doc-   Hot    rei|uiro   any 
-kill  to  handle  it.      We  do  our  own  cIcvclopinL.'  and  printinu. 


Scnip    Exnmples   of   the    Use   of   the   CnnieiM    in    the   Central    of   Georgia    Shops   at    Macon 


r.i|uin'>i  cu-Djieralioh.      in  u'ei   ihi-.  tlie  fonni.in  mu-t   lie  at'  ilu-   at  i  omjianx  iim    plioto-jraph-    -how    -onie    of    the    work 

-olutelv    fair   ahd.,H|U;trc   with    al!    hi-   men    and    iho-e   with  diini'   with  tlu-  «ami-ra.      .\o-.    I    .md  '■   -Imw    hroken  driviniz 

\\hom  111   unm-^  in-t<ihtact.                        .......        .-       .  axles;    No.    -    -how-   a    (omiiari-oii    hetwei-n    two    |o«omotive 

—                                       "  jiilots,  om-   made   with   round    iron   ril>-.   tht-  otlu-r   with   rih- 

■  :-('«>Mi'i»Ni  lies'   «»r    ("i.Ai;    .Xsit..— t'«»al    ash    loniain-    -ili<a.  marie  from  -iraptuhe-:   .\o.  .i  -how^a  l>roki-n  pi-ton;   No.  4 

ilumiiiit.   irojT  pyrii.-   aiiU:  other  mineral    matter.   d(p»-ndin<;  a  crai  k(-d  -ide  ro  I.  and   .\'o.  .>  a  lir(;ki-n   from  end  main  nnl 

illM'ii     tlu-    t  hcini"  .il     I  omp-,)-ii:op     ainl     j.liN-iial     condition.  >tr;ip.      |-!ac|i   tihn   i-   luimliered  and  dated,  a   Look   ri-dirdl? 

Ilu-'-  tail-e  the  it-h.   to   fu-e   mon-  or   le--  ea-ily.      Tlu-   teni-  kept   and   the  nei^ative-    fiK-d    for   future   refereiuc, 

pyraiifrv   at    v.iiiih-   rird»ri»k    will    melt    i-    -oinetinu-    int1u-  "*•  .'       ' 

v>Hv«i   l»y^tlH-y«mip(i*;illim  <'f  the  a-h.      I  or   in-tance.   a   »t'r-  .^iiwi      I  iK-niM  n.  Hi^hlv     economiial     -team     lurl.ines 

tiin    ash    mitr'iit    mtll -at    J.<»0(i    <leu'.    I- .    and    a    ..rtain    hre-  mu-t   neie— arily   he  operated  coiiden-im:.   l-ut  then-  an-  maliv 

briik  at  .',Mtu  dtt:.   l..  luit  toireila-r  in  a   furna<  e  l.oth  nv-iht  ea-e-  when-  hi.t,'h  -tt-am  t-conomy  i-  not  mo-t   important,  and 

nieh   u  ^'.^^no  .'le^:.   I- .      l'o\,r.  tlu-  non-ionden-imj  turhiiu-  often   I'ind-  favor.- ^  /'*;:.-/t. 
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i.uctkk:  n  knaci-s  iok 
-  -     rooLS 


n.MI'l-KING 


The  hutjuit  aiul  iliK  iiiu y  of  any  slioj>;  uIkiIkt  railn)a<l 

!iilii-trial.  i>  (U|KinKnt  on  tin-  (  apaliilitif.-  of  tlic  UfirkiiHii 

i  llu'  >frvito  ol.taiiu'«l   from  iliv  lool-  ilicy  u^i'.      Ilir  l"ir>i 

malUT'of  tin-  i\|Kri(iu  (•  of  tlu-  uorkinaii  ami  iiiav  or  mav 

i.c  in  tlu-  hand-  of  hi-  iinployrr  to  n-irulati'.     In  llu-  -t'loiid 

howi'vrr.    il    i>   iioi   inii)o»iMr   lu-r   <lifri(u]l    to   jintviik' 

.1  r  tool*  with   wliiili  tlu'  work    i-  to  \k-  doiir.       llu-  tool- 

■:,~t  Id'  jiropi-rly  forim-d  and  iicat-trcati'd.      Tc-t-  liav  •  -liown 

;.;,ii    a    \ariation    of   5o   di'.u.    in    tlir   lu-at-triMtnu'iii    of   liiL'li 

lid   -till   iiiaki'-  a  dilTiTcMur  of  from  .^'i  to   7(1  jirr  <  i-nt    in 

lifr  of  a  tool  atiordinu'  to  it-  >i/r. 

riii-  (Ui:rii.-  of  rit'incninit  tan  Ik'  l.r-t  ol.taim-d  in  rlntri* 
.  ..rnatr>  |>ro\idi'd  with  -uitaMr  [uronutirs  for  the  an  urate 
.rii-nniuation  <tf  ti-in|R'raiurt.>.  Where  the>c  furnaces  liavc 
;..rn  used  they  have  Keen  found  espet  ially  suceossfiil.  The 
juipnient  sliowii  in  the  aeeompanyini:  illustration  is  in  use 
;i:  die  liurn-ide  -ho])-  of  the  llliiioi-  Central,  where  all. taps. 


llu-  ai  knov\  ledued  adxantaLie.s  <»f  this  eiiuipinrnt  l>y  the 
road  on  wliieli  il  i-  u-e<l  are.  the  ;i.fi  urate  lontml  of  tempera- 
ture-, the  munher  «if  t<Kil-  that  niiy  l>e  mated  ;U  one  time  the 
le--  liahility  of  imperfei  i  t<M»ls  due  to  n\i«li/.atiuii.  an«i  the* 
ea>e  of  ciptratioii  with  inerea-ed  <  ai>at  it\.  In  reLianI  to  the 
latter  item,  it  i-  -aid  that  uiiii  the  in-tallation  referred  to 
ahove.  two  i<mj1  dre>-ers  and  their  hel|Kr-  have  \n\-u  elim- 
inated. It  mu-t  not  l>e  a— uined.  howe\ er.  that  with  all  the 
refinement-  in  the  i  <  ii-trui  tion  of  the  furiiave-  ami  tl»e  a< - 
rural  y  in  the  Kintml  of  the  teni|K.Tatur».'s,  ihv  Wurk  of  trvatiui: 
the  t<w.»l-  ean  1-e  done  hy  ine\perieneed  men.  It  i<  praetieallv 
impo-silile  to  lav  down  a  hard  and  fa-t  rule  f<ir  the  h,;tt- 
treatiuL'  of  the  variou-  ^radi'>  of  -tei-1.  The  -i/f  of  the  t<>o1 
and  till'  wi'rk  for  uhieh  it  i-  intended  will  <letennine  it- 
ireainieiu.  all  of  whiili  reijuiri>  the  M'rviee  of  an  fXiKTifntxxl 
man.  \\  ith  the  eleetrii  furnaee  he  is  aide  to  i;et  more  uni- 
formly perfect  re>ult>  and  ran  handle  u  mvuh  greater. ainouni 
of  work  with  k-ss?  lalior.  ..::;.-.•;."..•  "■'-'•-  ..-    •' 

Ivxperience  oil  the  lllinoi>  (Vntral  ha=  shown  that  the  U.r«^ 
roaults  Avitli  tap?.  <iie^  and  other  tools  niade  from  1.40  [x* 


Installation  of  Electric  Furnaces  at  the  Burnside  Shops  of  the  Illinois  Central 


die-,  reann-r-.  -luar  Idade-  and.  'n  fait,  all  tool-  exiept   lathe 
Hid  idaiur  tool-,  an-  treated  l'\    the  eleetrie  furnave. 

I  he  ei|uipment  I  on-i>t.- of  t\  pe-  I  -('.  1  -H  and  l"-.\  eleetrii 
iiu-iiate-  made  l.\  the  llo-kin-  .Maiuifai  turini:  ('omj)any.  De- 
'rciit.  .Mill).  The  i\pe  I'-C  furnaee  i-  of  tlu-  larlion  re-istimi 
^M'e  with  wliiih  uniptraUire-  Im;wi-i'1i  l.niiii  det;.  and  J..^n(i 
de.Li.  ]•'.  ean  lie  olitaiiied.  It  i-  u-e<l  alnio-t  e\elu-ivel\  for 
^reatiii'i  hiiih  -pied  -teel.  The  t\pe  |-"-li  furna(e  i-  pro\  ided 
''\ith  healiiiii  unit-  made  of  a  >peeial  allo\-  of  nii  kel-<  hroinaim 
>\iri'  III  hiri^e  ini--  -eelion.  I'lii-  furnaee  i-  u-ed  where  tem- 
pera tun--  up  to  l.snn  tU'j,.  I.  are  de.-ired.  and  is  emplou-d  in 
Teatin",'  tiMil-  of  larlion  -tei-l.  i'he  t\pe  V-.\  furnaee  i-  u-ed 
'"r  teinperinii  the  earlmn  ,-teel  tool-  and.  ahhou,i;h  tempera- 
'ure-  of  I., soil  dei:.  1".  tan  he  olilaiiu-<l  in  it,  it  i'^  -eldom 
leated  Id  alioxc  >()i  I  di '_:.  I  .  for  lh>'  -erviee  in  wliieh  it  i-  u-ed. 
lUv  li'atinL;  element  whiili  i-  employed  in  thi-  furnaee  i?. 
Miade  of  (hnnul   'vire  wound  (;n  ;:n  alunduiu  etire. 


<  ent  earlioii  >teil  are  ohtaineil  !f\  heatini:  them  t»i  In-tweeu 
l..-^.^<i  and  l.o'i"  deij..  aeeonlinu'  to  their  -i/e.  liie  <•.''  per 
eent  larhon  >leel  whieh  i-  u-ed  for  mandrel?,  lioadinii  t<»<»l-. 
ete..  i-  heated  to  hetween  1.4ilii  and  \a>2>  di'il.  \\  .  (".  Seo- 
I'leld.  the  foreman  lil.tek-mith  who  ha-  ihariie  of  tlu-  work 
done  in  the-e  furr.aie-,  -talc-  lie. I  in  h;trdeninu  the  t<iol.-  he 
liml-  it  more  -ati-faet(>r\  to  <iip  them  on  a  deeliniiii:  teni|KTa- 
lure.  I'hat  i-.  lu-  luat-  iluni  -li^htlv  alntve  the  de-ired  tem- 
perature, then  alhtw-  them  to  eool  l.aek  ai^ain  l»ef«»re  di|»pini: 
diem.  In  dipitinii  the  -piral  reamers  they  are  nutated  shmlv 
in  a  diredion  oppo-iti-  lo  that  of  the  >piral.  This,  it  i> 
ilaimed.  will  i»revem  warping.  The  lon<i  tap-  and  reamer- 
ari'  jiaekeil  in  diareoal  in  an  iron  luhe.  hrouiihl  u|)  to  a  reii 
heat  in  an  oil  furnaie  and  soaked  at  the  pro] )er  temperature 
in  the  eleetrii    furnat  e. 

It  lakes  from  1   to  1  '  .hours  to  hrinu  the  furnaii--  up  to 
work'niz  tentperature.  whieh  mi<j;ht  U-  eon-idend    i  <li.-.i<l\an- 
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tage  were  it  not  for  the  fact  that  the  gradually  rising  heat 
can  be  utilized  in  drawing  the  temper  on  some  of  the  tools 
that  were  hardened  the  previous  day,  as  is  done  on  the  road 
whose  installation  is  descril)ed  above.  The  temperatures  at 
which  the  type  F-B  furnace  is  used  range  between  1,350  and 
1.625  deg.  F.,  according  to  the  size  of  the  tool  being  treated 
and  the  grade  of  the  steel.  Not  being  used  to  its  full  capacity 
the  heating  elements  are  not  overtaxed  and  it  has  been  found 
necessar\'  to  renew  them  only  about  once  a  year.  This  fur- 
nace is  also  used  to  preheat  the  high  speed  steel  tools  before 
they  are  placed  in  the  high  temperature  of  the  type  F-C  fur- 
nace, this  practice  having  been  found  necessary.  In  handling 
this  grade  of  steel  it  is  also  necessary  not  to  permit  soaking 
heats;  that  is,  as  soon  as  the  steel  has  been  brought  up  to  the 
required  temperature  it  should  be  removed  from  tlie  furnace. 
It  is  also  necessary  to  allow  a  certain  amount  of  air  to  enter 
the  furnace  while  treating  the  steel,  as  it  has  been  found  that 
a  reducing  atmosphere  will  produce  soft  spots  on  the  tools. 

The  type  F-C  furnace,  which  uses  the  carbon  plates  as 
heating  elements,  is  used  to  more  nearly  its  heat  capacity, 
and  it  has  l)een  found  that  the  carbon  resistor  and  the  carbon 
plates  have  a  life  of  about  150  hours,  while  the  bottom  plates 
and  electrodes  have  a  life  of  about  500  hours.  If  the  furnaces 
are  allowed  to  overheat,  the  maintenance,  of  course,  will  be 
greater  and  the  linings  of  the  furnace  will  deteriorate.  It  is 
necessar>'  that  the  pyrometer  be  accurately  maintained  and  it 
should  be  checked  once  every  two  weeks,  either  by  a  standard 
pyrometer  or  by  the  use  of  melting  metal  cones  having  a 
known  melting  point.  Alternating  current  at  440  volts  and 
60  cycles  is  used  in  the  type  F-B  and  F-C  furnaces,  while  220 
volt  direct  current  is  used  in  the  type  F-A  furnace. 


GETTING  RESULTS  IN  AN  ENGINEHOUSE* 

BY  THOMAS  F.  RYAN 
Roundhouse  Foreman,  Atchison,  Topeka  &  Santa  Fe,   La  Junta,  Col. 

It  is  almost  impossible  to  lay  down  a  plan  of  organiza- 
tion that  will  apply  to  all  enginehouses  alike.  So  many  dif- 
ferent conditions  apply  that  each  case  must  in  the  end  be 
studied  separately.  The  class  of  power,  the  class  of  service, 
the  general  characteristics  of  the  employees,  the  size  of  the 
terminal  and  whether  it  is  at  a  main  shop  or  at  an  outlying 
point,  all  enter  into  the  question. 

However,  the  fundamental  principle  underlying  all  suc- 
cessful management  is  thorough  organization.  In  this  age 
a  man  not  gifted  with  talent  for  organization  in  greater  or 
less  degree  has  no  lousiness  at  the  head  of  any  plant  or 
department. 

In  all  matters  pertaining  to  shopmen  and  methods  the 
roundhouse  foreman  should  report  to  the  general  foreman, 
and  in  things  relative  to  enginemen  the  roundhouse  foreman 
should  report  to  the  master  mechanic  or  to  his  office,  as  the 
general  foreman  of  a  busy  shop  has  no  time  to  devote  to 
enginemen. 

I  would  divide  the  work  into  several  sections:  Inspec- 
tion, repairing  and  keeping  accurate  record  of  the  work 
done.  On  arrival  at  the  roundhouse  tracks  every  engine 
should  receive  a  thorough  inspection.  This  means  to  test 
out  the  air  equipment,  test  the  boiler  appliances,  note  the 
steam  leaks,  try  the  shoes  and  wedges  and  make  needed 
adjustments,  key  the  rods  and  test  the  engine  for  blows  in 
'  the  valves  and  cylinders,  and  report  the  defects  found.  The 
engine  should  then  pass  to  the  coaling  station,  sandhouse 
and  cinder  pit,  and  these  should  be  all  on  one  track.  This 
track  should  lead  direct  to  the  turntable  and  should  also 
be  equipped  with  a  water  crane;  20  min.  wasted  on  each 
engine  going^  from  one  track  to  another  at  the  end  of  a  50- 
engine  day  means  1,000  min.  total  delay. 

Having   reached   the   roundhouse   we   are   now   ready   to 
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begin  repair  work,  and  this  need  not  Ije  discussed  farthtr 
than  to  say  that  the  inspection  should  be  made  by  competert 
practical  men  and  the  work  they  find  should  be  done,  a^ 
well  as  all  necessary  work  reported  by  the  enginemen.  It 
should  be  done  right  and  it  should  be  done  now.  In  th 
event  that  time  and  circumstances  will  not  permit  of  cer 
tain  repairs  being  made  on  the  date  of  inspection,  the  report 
should  be  held  and  arrangements  made  to  complete  the  work 
on  the  following  trip.  The  old  adage  of  saving  the  pennie> 
and  letting  the  dollars  look  out  for  themselves  is  no  truer 
than  thai  to  do  the  little  jobs  on  an  engine  will  prevent  the 
big  ones. 

With  proper  traffic  conditions  prevailing  and  with  proper 
handling  of  power  by  train  despatchers  to  keep  engines  ar- 
riving singly  rather  than  in  groups,  repairs  should  be  com- 
plete and  the  engine  ready  for  service  within  eight  hours  on 
an  average.  As  repairs  are  completed  the  outgoing  inspec- 
tion should  begin  and  every  item  should  be  looked  over  and 
each  appliance  tested  out  to  prove  that  it  is  in  working 
order.  This  may  sound  like  a  large  contract,  but  in  prac- 
tically ever\'  roundhouse  there  are  a  sufficient  number  of 
men  to  perform  these  duties,  and  here  is  where  the  ability 
of  the  roundhouse  foreman  as  an  organizer  is  shown  most 
plainly. 

I  do  not  feel  that  it  is  appropriate  to  dwell  on  the  matter 
of  improving  shop  methods  and  tools  and  eliminating  the 
lost  motion  in  making  repairs  and  in  educating  men  to  be 
efficient.  Pages  could  be  written  on  this  subject,  but  I  wish 
only  to  mention  one  device  that  is  not  used  in  all  engine- 
houses.  This  is  a  portable  tool  box,  mounted  on  an  ordi- 
nary warehouse  truck  and  containing  sufficient  wrenches, 
sledges  and  other  tools  to  keep  men  from  going  a  long  way 
to  the  tool  room  every  little  while  with  all  the  incident 
temptations  to  visit  a  little.  This  will  also  eliminate  tool 
cupboards  from  the  roundhouse.  When  a  mechanic  is  done 
with  one  engine  he  wheels  his  box  over  to  the  next. 

In  the  office  everv  item  should  be  carefullv  attended  to 
and  record  kept  of  the  man  doing  the  work.  The  easiest 
way  to  do  this  is  to  typewrite  the  reports  for  each  engine 
and  put  them  up  on  a  wall  board  at  the  engine  where  they 
will  be  convenient  for  the  gang  foremen,  mechanics  and 
hostlers  to  check  while  the  engine  is  in  the  house.  When 
the  work  is  done  and  the  reports  bear  the  signature  of  each 
man  who  did  the  work  on  the  engine  opposite  the  line  on 
the  report  covering  that  operation,  the  report  should  be 
taken  to  the  roundhouse  office  and  filed.  Ever}-  report  on 
any  given  engine  is  thus  available  at  any  time.  This  also 
serves  to  locate  responsibility  for  poor  work,  and  further 
serves  to  convince  enginemen  that  they  are  sometimes  in 
error  when  they  say  a  part  that  failed  has  been  reported  by 
them  several  times. 

To  get  results  from  an  enginehouse  requires  the  co-opera- 
tion of  the  transportation  department.  Trainmasters  are 
anxious  to  keep  their  engine  assignment  down,  and  one  of 
the  surest  ways  of  accomplishing  this  is  to  arrange  for  the 
long  lay-over  of  the  engines  at  the  home  terminal,  and  give 
the  roundhouse  men  a  chance  to  make  repairs  when  they 
should  be  made  and  without  overtime.  I  know  the  train- 
master does  not  figure  the  mechanical  payroll,  but  the  money 
all  comes  from  a  common  treasury  in  the  end.  Yardmasters 
can  help  by  advising  roundhouse  foremen  in  the  morning 
what  power  they  want  for  24  or  even  12  hours,  and  when 
they  want  it.  It  is  easy  for  a  roundhouse  foreman  to 
ascertain  what  traffic  is  coming,  but  what  he  would  like  to 
know  is  when  it  is  going,  and  how  much  there  is  of  it. 
Many  an  engine  lies  at  a  terminal  amply  long  to  do  all 
necessary  work  if  a  number  of  engines  had  not  arrived 
in  a  bunch  at  five  o'clock  in  the  evening,  or  if  the  round- 
house foreman  knew  they  were  going  to  be  on  hand  15 
hours,  before  8  hours  of  the  15  were  gone. 


Alolst,  1916 
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Vf ANUFAGTURING  STANDARD  BRAKE 

LEVERS 

BY  W.  P.  HOBSON 
Master  Mechanic,  Chesapeake  &  Ohio,  Covington,  Ky. 

A  set  of  tools  for  the  manufacture  of  brake  levers  for 
freight  cars  has  been  developed  at  this  point  by  J.  Mulcahy, 
Macksmith  foreman,  by  the  use  of  which  the  labor  cost  of 
the  levers  has  been  reduced  about  one-half.  Previous  to  the 
liesign  of  these  tools  the  brake  levers  were  made  under  the 
-team  hammer. 

By  referring  to  the  drawing  it  will  be  seen  that  there  are 
two  sets  of  tools;  the  first  for  use  with  the  steam  hammer  in 
forming  and  punching  the  long  end  of  the  lever,  the  other 
for  finishing  the  short  end  and  punching  the  remaining  two 
holes.  The  latter  set  is  used  on  a  punching  and  shearing  ma- 
chine. The  stock  is  first  heated  at  one  end  and  placed  in 
the  tool  shown  at  A,  which  is  attached  to  the  anvil  of  the 
steam  hammer.  Three  blows  are  used  to  shape  the  long  end 
of  the  lever,  after  which  it  is  placed  in  the  tool  shown  at  B, 
where  the  end  is  trimmed  and  the  hole  punched.  The  die  in 
the  lower  jaw  of  this  tool  conforms  to  the  taper  of  the  brake 
beam,  the  end  being  trimmed  by  the  cutter  on  the  upper  jaw. 
The  trimming  is  done  with  one  l)low  of  the  hammer,  a  punch 
then  being  inserted  in  the  upper  jaw  and  driven  through  the 
material  by  a  second  blow,  thus  completing  the  long  end  of 
the  lever. 

The  center  hole  and  the  hole  in  the  short  end  are  punched 
and  the  end  of  the  beam  trimmed  in  the  tools  shown  at  C 
and  I).  Tool  C  is  bolted  to  the  bottom  face  of  a  punch  and 
shear,  while  tool  D  is  attached  to  the  movable  head  of  the 
machine.  The  brake  lever  is  inserted  between  the  stationary 
die  and  a  guide  plate  over  which  works  the  movable  die.  The 
hole  through  the  latter  for  the  middle  punch  is  oblong,  thus 
permitting  the  use  of  two  standard  lengths  between  the  holes 
in  the  short  end  of  the  lever.  The  lower  die  is  fitted  with 
an  interchangeable  die  plate  dovetailed  and  secured  by  a 
^-in.  cap  bolt  with  a  flush  head.  This  tool  is  fitted  with  an 
adjustable  stop,  by  which  is  determined  the  distance  between 
the  center  hole  and  the  hole  in  the  long  end  of  the  lever.  The 
movable  die  is  fitted  with  two  steel  punches  and  a  spring  steel 


the  adjustable  stop.  With  one  stroke  of  the  machine  the  re- 
maining two  holes  are  punched  and  the  end  of  the  lever 
trimmed  to  the  finished  dimensions. 


GRINDING    DRY    PIPE    JOINTS 

BY  H.  C.  GILLESPIE 

Master  Mechanic,  Chesapeake  it  Ohio,  Peru,  Ind. 

Drawings  are  shown  herewith  of  two  tools  designed  in  the 
Peru,  Ind.,  shops  of  the  Chesapeake  &  Ohio  for  the  eco- 
nomical and  rapid  handling  of  dry  pipes  and  tee  heads. 
This  class  of  work,  as  a  general  thing,  does  not  receive  the 


A  Power  Jack  for  Grinding   Dry  Pipes  in  the  Tube  Sheets 

attention  it  deserves,  and  as  the  result  the  methods  used  in 
repairing  these  parts  are  crude,  in  most  cases  the  work  being 
done  by  hand.     A  machine  for  grinding  the  dry  pipe  in  the 
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Tools  for  Shaping  and   Punching   Brake  Levers 
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Brake  Lerer. 


cutter  for  trimming  the  end  of  the  lever.    The  middle  punch  tee  head  is  shown  in  Fig.  1.     It  was  constructed  out  of  two 

is  reversible  to  j^rovide  for  the  two  standard  lengths  of  the  center  plates  and  the  i>evel  gears  from  an  old  jack.     The  tee 

short  end  of  the  lever.  head  is  fastened  to  the  face  jilate  and  an  air  motor  is  attached 

After  the  levers  are  finished  at  the  long  end,  the  short  ends  to  the  Morse  taper  shank  to  drive  the  face  {)lace.     The  dry 

are  heated  and  placed  in  tool  C  with  the  long  end  against  pipe  is  hung  over  the  tee  head  by  a  chain  block  and  enough 
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weight  is  allowed  to  rest  on  the  tee  head  to  grind  the  joint. 
The  arrangement  for  grinding  the  dry  pipe  into  the  tube 
sheet  is  shown  in  detail  in  Fig.  2.     It  works  in  a  very  sat- 
isfactory manner  if  care  is  taken  to  adjust  the  rollers  to  the 
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Machine  for  Grinding  the  Dry  Pipe  in  the  Tee  Head 

proper  height  at  the  I)ack  end  of  tlie  i)ipe,  and  the  jolj  can  he 
completed  in  the  time  it  takes  to  grind  it  in  l)y  hand.  The 
machine  is  very  easily  set  up  and  can  be  handled  by  two 
men. 


SOME 


POINTS    IN    ENGINEHOLSE    MAN- 
AGEMENT* 


BY  C.  E.  KELLY 


The  first  consideration  in  cnginehouse  management  is  the 
highest  degree  of  efficiency  at  a  minimum  cost,  and  in  order 
that  this  may  be  obtained  there  must  l)e  a  man  at  the  head 
of  this  work  who  is  broadminded,  fair  and  firm,  and  one 
who  is  farseeing. 

Tracks  for  engines  waiting  ready  to  go  out  should  be 
open  at  both  ends  so  that  engmes  can  be  placed  on  them  or 
taken  out  without  having  to  move  other  engines. 

Stand  pipes  for  taking  water  should  be  so  located  that 
water  can  be  taken  from  several  different  tracks. 

A  roundhouse  should  be  well  heated  in  the  winter.  Much 
time  is  lost  day  after  day  by  men  .standing  by  a,  stove  to  get 
warm. 

In  the  handling  of  roundhouse  forces  I  find  that  the 
method  of  making  si)ecial  jobs  of  the  work  gives  good  re- 
sults; in  some  cases  where  there  is  enough  work  of  any 
one  class  to  assign  a  j)articular  man  to  that  job,  he  will 
sooner  or  later  learn  to  e(|ui]i  himself  with  the  material  and 
tools  that  he  will  need  for  his  class  of  work,  and  by  con- 
tinued pra(  tice  he  becomes  ^-ery  expert.  However,  this  does 
not  apply  to  all  classes  of  work,  for  to  specialize  all  the 
work  does  not  meet  with  the  apj)roval  of  all  the  workmen. 
Many  of  them  are  l)etter  satisfied  to  work  on  different  classes 
of  work,  as  a  change  of  work  from  time  to  time  keeps  it 
from  becoming  monotonous.  For  running  repair  work  it  is 
advisable  to  make  a  specialty  of  the  valve  work,  the  cab 
work  and  the  air-l)rake  work,  and  where  heavy  class  repairs 
are  made  in  the  roundhouse  sjK'cial  men  may  be  assignerl  to 
this;  also  to  the  work  of  insi)ection.  Where  the  inspector 
has  no  authority  in  regard  to  having  the  work  done,  but 
simply  reports  it  and  leaves  it  to  the  workman's  judgment, 
he  has  to  take  someone's  word  for  the  actual  ])erformance 
of  the  work.  The  in-^pettor  should  l)e  held  responsible  for 
the  manner  in  which  the  work  is  done. 

What  methods  may  be  applied  to  the  enginehouse  organi- 
zations m  general  to  prevent  engine  failures?  From  a  me- 
« — 

*Krtire<l  in  the  Etiip'ne  Terminal  Competition. 


dianical  point  of  view  there  is  no  method  by  which  a\\ 
engine  failures  can  be  prevented.  However,  the  numljer  of 
engine  failures  may  be  greatly  reduced  in  various  ways. 
For  instance,  hot  journals  on  tanks,  trailers  and  engine  true  ks 
having  a  babbitt  metal  bearing  in  the  crown  of  the  bra>?. 
if  examined  at  regular  inter\-als  by  removing  the  brass  so 
that  all  of  it  may  be  seen,  will  prevent  many  engine  failures 
from  hot  journals  due  to  the  metal  wearing  out  of  the  brass 
next  to  the  hul),  where  it  would  not  be  detected  in  ordinar)' 
oiling  or  packing.  Keep  a  record  and  have  the  brasses  re- 
moved at  least  once  every  two  weeks,  and  these  hot  box  fail- 
ures will  decrease. 

Make  every  man  re^pert  the  necessity  of  doing  the  work 
in  a  correct  and  workman-like  manner.  The  great  secret 
of  success  in  handling  a  roundhouse,  large  or  small,  lies  in 
perfecting  a  sy.>5tem  that  will  automatically  assist  in  carrying 
on  the  business. 


RATCHET  GREASE  CUP 

A  locomotive  side  rod  grease  cup  has  been  developed  and 
the  patent  applied  for  by  C.  E.  Stocker.  Mill  Valley,  Cal. 
The  purpose  of  this  special  design  of  cup  is  to  keep  the 
grea.se  plug  from  working  loose  while  in  service  without  the 
use  of  the  troublesome  jam  nut.  This  is  done  by  means  of 
a  ratchet.  The  pawl  of  the  ratchet  is  mounted  in  a  spring 
ring  on  the  outside  of  the  cup.  The  point  of  the  pawl  passes 
through  the  side  of  the  cup  and  bears  directly  on  the  root,  of 
the  thread  of  the  grea.se  plug.    This  plug  has  four  V-notche< 


Spring 
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Plug  Casehardened. 
Ratchet    Grease   Cup   for    Locomotive   Side    Rods 

made  in  the  thread  and  slightly  deej)er  than  the  root  of  the 
thread,  as  shown  in  the  drawing.  The  point  of  the  pawi 
engaging  in  the.se  notches  prevents  the  plug  from  working 
loose  but  does  not  hinder  the  screwing  in  of  the  plug.  When 
it  is  desired  to  remove  the  plug  the  ])awl  is  lifted  from  the 
\'-notch  by  slightly  turning  the  butt(jn  .1  which  rides  on  the 
wedge-shaped  lug  on  the  b(Kly  of  the  grease  cuj).  This  cup 
has  l>een  tried  on  one  of  the  large  western  roads  and  ha- 
proved  .successful. 


rR.AXES,  Hoists  .\xn  Trolleys. —  The  general  {)rovision 
of  traveling  cranes,  jib  cranes,  hoists  and  trolleys  in  modern 
shops  has  made  a  great  change  in  the  manner  of  handling 
work  and  the  attitude  of  mechanics  to  big  jobs.  When  a 
casting  weighing  many  tons  had  to  be  machined  in  the  old- 
time  shop  it  was  a  herculean  job  to  transport  it  from  one 
machine  to  another  and  fix  it  in  position.  So  general  has  the 
power  traveling  crane  become  in  the  past  few  years  that  it  is 
a  commonj)lace  sight  to  see  machine  parts  weighing  many 
tons  being  transported  through  shops  and  placed  on  machines 
with  no  fuss  and  requiring  the  helj)  of  only  one  or  two  men 
besides  the  crane  operator. — .1.  S.  M.  R.  Journal. 
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FUSIBLE  GROWN   SHEET  PLUG 

The  proper  maintenance  of  the  fusible  plug  where  it  is  ap- 
plied directly  to  the  crown  sheet  is  generally  a  difficult  mat- 
ter. The  necessity  for  frequent  removal  of  the  plug  for 
inspection  and  to  prevent  the  accumulation  of  scale  is  hard 
on  the  threads  in  the  crown  sheet  and  the  projection  of  the 
plug  inside  the  firebox  is  burned  away  by  the  direct  action 
of  the  fire. 

In  order  to  overcome  these  difficulties,  the  type  of  plug 
.shown  in  the  illustration  has  been  designed  and  patented  by 
Robert  Bonnctt,  shop  foreman  of  the  Hanmiond  Lumber 
Company,  Eureka,  Cal.,  and  is  in  use  both  on  the  locomo- 
tives and  stationary  boilers  of  that  company.  This  fusible 
plug  consists  of  a  brass  plug  containing  the  usual  fusible 
metal  core,  and  a  steel  bushing,  the  latter  being  applied  to 
tlie  crown  sheet.    This  bushing  when  once  applied  becomes  a 


DUPLEX    KEYSEAT    MILLING    AND    COT- 
TERING    MACHINE 

The  duplex  keyseat  milling  and  cottering  machine  shown 
in  the  engraving  has  recently  Ijeen  designed  by  the  Newton 
Machine  Tool  Works,  Incorporated.  Philadelphia.  This 
machine  increases  production  and  eliminates  much  of  the 
time  ordinarily  lost  in  laying  out  the  work  in  cases  where 
two  keyseats  are  cut  in  opposite  sides  of  the  same 
shaft. 

The  sjiindles  have  double  taper  bearings,  are  2  11/16  in. 
in  diameter  at  the  large  end  of  the  taper  and  1  5/16  in. 
through  the  driving  section.  The  spindle  heads  have  auto- 
matic feed  with  safety  release  for  cottering;  the  maximum 
feed  per  stroke  of  the  table  is  1/16  in.  The  spindles  have 
four  changes  of  geared  speeds  without  requiring  the  removal 
of  the  gears,  in  addition  to  the  back  gears  on  each  head, 
giving  a  speed  range  of  300  and  1.465  r.p.m.  with  eight 
changes.  The  single  step  driving  pulley  is  10  in.  diameter, 
2^4  in.  face  and  runs  at  735  r.p.m.  Drums  12  in.  in  diam- 
eter and  8  in.  face  are  mounted  on  the  driving  pulley  shaft 
inside  the  base,  connecting  by  belt  to  the  spindles  on  which 
the  back  gears  are  located. 

The  work  table  or  cross  carriage  is  44  in.  long  over  all 
and  38J/>   in.  over  finished  surface,  and  is  Q  in.  wide.     It 


^Crown  Sheef 
Fusible   Plug    Flush   with  the    Inside  of  the  Crown   Sheet 

part  of  the  boiler,  and  remain'^  permanently  in  the  sheet. 
The  brass  plug  is  screwed  into  the  upper  end  of  the  steel 
bushing,  which  projects  into  the  water  space  above  the  crown 
sheet  where  the  temperature  is  considerably  lower  than  that 
of  the  crown  sheet  itself.  The  graphite  lubricant  applied  to 
the  threads  of  the  plug  is  thus  prevented  from  hardening, 
and  the  plug  may  readily  be  removed  at  any  time,  without  in- 
jury to  the  threads.  When  in  place  the  face  of  the  bushing, 
the  end  of  the  plug  and  the  crown  sheet  are  all  ilush.  \  slot 
is  provided  in  the  end  of  tlie  plug  for  the  ajiplication  of  a 
thick  screw  driver,  which  is  used  to  remove  and  apply  it. 

Weldix(;  Pipes. — Welded  ])ii)es  are  made  by  the  lap-  or 
i>utt-weld  process,  differing,  as  the  terms  indicate,  in  the 
form  of  the  joint,  or  weld,  extending  the  length  of  the  pipe. 
Since  a  comparatively  larger  welding  surface  is  obtained  Ijy 
the  lap-weld  process,  it  is  usually  found  to  be  stronger  than 
the  butt-weld  and  as  strong  at  the  weld  as  at  any  other  place. 
Butt-welding  is  performed  in  a  manner  similar  to  lap-weld- 
ing except  that  the  edges  of  the  "skelp"  are  slightly  beveled 
off  at  the  inside  edge,  the  outside  being  a  little  wider  than 
the  inside,  so  that  the  edges  will  come  squarely  together 
when  formed.  The  weld  is  usually  accomplished  by  pressing 
the  two  edges  together  while  at  a  welding  heat,  producing  a 
reduction  in  the  size;  or,  in  other  words,  the  original  tube  is 
made  oversize  and  compressed  by  rolls  and  rings  to  the 
correct  diameter  and  finish.  Butt-welding  is  the  practice  in 
making  pipe  up  to  about  3  ins.  diameter  and  lap-welding  for 
all  larger  sizes. — Power. 


Duplex   Keyseat  Milling   Machine 

has  three  changes  of  feed,  either  continuous  for  long  splines 
or  automatic  reversing  for  cottering.  The  maximum  diam- 
eter of  the  shaft  w-hich  can  be  operated  on  is  4  in.  and  the 
speeds  and  feeds  are  suitable  for  keyseats  from  %  in.  to 
^4  in.  wide,  inclusive.  The  maximum  cross  feed  of  the 
carriage  is  24  in.  and  the  height  from  the  table  to  the  center 
of  the  spindles  is  3J/^  in.  The  net  weight  of  the  machine 
is  3,000  lb. 

For  use  in  connection  with  this  machine  there  has  been 
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niaihint'^is^  \vry  fa-rlv  set  uji  md.  t';in  l«c  liandlvd   l'\    t\\<> 
imii.  •'   '  ;'•    .  -  .-:•..  - 


soMi:   POINTS  IN  p:NCiiNP:ii()rsi    \i  \\. 

■.;•.,'  in   <;    I     kl  II  ^     ;■  ■':.■;■'-.  •.      ,-•;■' 

'!  he   l!r-<t  <;on--i«loration  in  riiuiiu  li<.u-r  inaiiairtmcni   i-  tin 
"hii,'lK-t  dr<!rvf.uf  itTii  iin<  V  ai  a  ininiinuni  tn-t.  ami   in  nnUr 
that  ll.ii>  iu;ty  he  <t.l.tain«i|  thiu-  nni-t   \<v  a  man  at  the  luad 
' ef  .this..  Work    vvl.inis   hroadmiinK-d.    fair    and    I'lrin.    and    niic 

■  Traiks  for  t-ntiiiu-  waitini:  natly  to  tro  fuit  >-lioulil  !•» 
ijfK.n  al  hoth  tnd-  <o  thai  iniinn-  can  Ik-  |ila(id  on  thcin  or 
taken  (Hit  \vith,oti.t  liavini;  to  nuAr  utiur  cnu'iiu-. 

■  '    Stai«i  pijjys-.f'T' takiliLT    water    -liould    l>c    -d    hualcd    that 
-\vater  can  he  taken   from  -cviral  dilYcrciit  track-. 

A  TMundliovise  -hoiitd  lu    well  heated  in  the  winter.      .\lu«  li 
time  I  >  Io>t  .d;iy  after  t\:\\    \>y  m«n  ""tandiiit:  l-\    a   -l(Ar  i<i  u'et 
•xraJfiW:''  ;'.■•;  .  V.■ 

:       In    the    hvindlint;    **;     roiindluui-e    fun  I-     1     I'liid    that    tin 
jiu-iImhI  of  tnakini;  sj>ecial    juli-  <if  tin    wurk   uive-   lidihI    re 
>MLlIl.>.; .   in    -unie   ca.-o.    \vhere   there    i>   en(iUL;h    wurk    nf    mw 
6fM-- .1  lasjs    tiV.;;t>"^Jirn    a    partiailar    man    tn    that    ioh.    he    will 
-•luinr  or  littr  learti  tn  e'lnip  iiim-elf  with  the  inatirial   and 
Hitil-   that    ht    uiU  heed    lor  hi-  (  l.i--   nf   work,   and    1>\    t  nii 
lihlled    |'i-aeti«  e   in-  hi  .  .-Die-    'el}    e\|>tri.        Ilnwe\ir.    tloV   dne- 
•riitr    afi|ily   ro   all       ,--,-    of  •AX-nrk .    fnr    in    -pe.  iali/i     all    llie 
wnrk   d«'es   not    nH-'T   ^^  ilh   the  apjirnv  .d    n\    .dl    tin    wnrkineii. 
-Many  of  th- ni  ate  Letter  -at;-iied  in  w«irk  nii  i|iii\reiit  » la--e- 
•/(.>f   W(»rk.  a^  a  ihaiiije  of  wnrk    fr<  m    time    tn  time   keep-   it 
from  lieioinini;  nuim.tojioii-.      Inr  rumiiiiL!  repair  work   ii   i- 
advi»al>te  to  make   a    -fiecialty   of   the   valve    wurk.   tin-   cah 
'Vvork  and  the  air  hrake  wurk.  anfl  where  Iuav\   i  la--  repair^ 
-are  made  in  the  ruiiiiilhoti-e  -o'l  i  d  ni'ii  may  l-e    i--iL.'ned   tn 
thi-:   al.-'O  to  the   wurk   n\    in-pit 'ion.      Where   die    in-pectnr 
:hu*    1H»   auiiutrity    ih.TeiranI    tn    havimr    tin'    wurk    dune.    l>iil 
■shnph'  n  jiori-  it  and  It  ave-  ii   tn  tlu    wurkman-   uuli'ment. 
he  ilvrs-  to  tak«'   -onieuni-'-   wnrri    for   the.  a<  tual    perfurmatut- 
■<♦*  the  \v«irfc;\     The   rn-pei  lur  -Imidd   In    held   re>,jion.-ihle  fur 
thi' nviiiner  in  witi^h  the  wurk  i-  dniu.  •  k*'.'"  •  -     ' 

What  methods  may  he  a|>plie<l  tn  the  t  iiL!ineliuii-e  orLiani- 
/ai!oii>uri.'»~in'ra]  to  jxreveut  engine  failure-?     I'rom  a  me- 


I  haiiical    point    nf    \  ieu    theie    i-    \\t)    methni    \<\     whi«h      1! 
iimiiu'  I'ailun-  laii  i>e  ]ire\enii'd.      llowiver.  the  nmnher 
cnLriiie    failure-    ma\     ie    irri'.itly    rediu  ed    in    variou-    w, 
1  or  in>tanie.  hot  journal  on  tank-.  traiUr-  and  engine  tru'    ^ 
haxiiiL'  a    hahLitt    metal   hearinu'   in   the  i  rown   of  the  hr.    -. 
ii    eN.iniiiii!    A\    :\L'ular   inti.r\al-   li}    n  ninxiim   tlu-   hra>- 
that  all  of  it  may  I.e  -eeii.  will  prevent  man\   eiiizine  faihf 
fr(;m  hot   iuiinial-  due  in  the  metal   wi-arinii  nut  <if  the  Itr: 
ne\t   to  the  huh.   wlu're  it   wduld   imt   he  iletected   in  urdin. 
(n'iiiiL;  or  jiackim:.      Keep  a    ni  nrd   and   ha\e  the  hra-se-   • 
moved  at  least  oiu  e  every  twu  week-,  and  tla  -i    Imt  !.o\  f,i 
lire-  will  deereaM". 

M.d-;i'  every  man    ii -pe- t   ihe   n«i  e--ity  i>f  doinii  the  W( 
in    a   lorrici    and    workm.m-like    m.iniur.      The   t;reat    -e*  • 
t)f  .HU'c.fc"-^^  in   handl'ii','  a   ruuii'Ihuii-i-.   larixc  or  -mall,  lie- 
perlVvtiiii;  a  .>•;  >tem  that  will  autnmati(  all\   a  — i-t  in  i  arryii   ; 
on  the  hu!^iness.  .  . 


-     ^         K.\ICHI-r  (;KI^.\Sh  CliV    .   ■    ; 

.\  loconiotivi-  -ide  rud  L,'ria>e  cu|>  has  heeii  develo|K'd  ati-! 
die  patent  applied  fur  \>\  ('.  \..  Sio<  ker.  Mill  A'alley.  Cal 
'\'\'.v  l>urpo-e  of  thi-  -pei  ial  design  of  cu]i  i-  tn  keep  th' 
L:i"<a>e  phiix  from  witrkinu'  lo(t-e  while  iu  -ervice  without  lli 
u-(  of  the  trnu!'le-oine  jam  mit.  Thi-  i-  dmu  \>\  means  .  . 
a  ratthet.  ihe  pawl  uf  ihe  ratchet  i-  mnunted  in  a  -prill: 
rim;  on  the  out-ide  of  the  dip.  'J  he  jmint  of  the  pawl  pa^-e- 
ihn  UL'h  the  -iile  (t\  tile  »  up  and  hear-  directly  on  tin-  roni  < 
lilt    tliread  nf  the  L're.i-e  pluu.      Thi-  phm  ha-  four  \  -nut*  lu 
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•■'■•'■■        P'ljq  Case-hardened.       ■■.    : 
Rntchet    Grensc    Cup    foi-    Loconictive    Side    Reds        ..■•'.         '     ' 

tlu-  thread  and   -liirhth-  (h-einr  than  tlu'  root  of  th/      - 
tlii'iad.    a-    -Imwii    in    die   drawiiiii.        The    |»nint    of   the    jiawi"/ 
i-nu'ai-'ini,'    in    the.-e    imti  he-   pre\cnt-   the   j.lin:    fmm    wurkini.c  •   . 
inu-e  hut  yV\^^  nut  liindir  the  >(rewin«,'  in  ^A  the  jiIul,'.    W  hen   .-  , 
ii    i-  de-ired   In  rem<;\e  the  jdm,'  the  pawl   i,-   lil'ted    fruin   tlu',.-.". 
\    nnti  h  \>\  -lii:htl\    turnin".,'  the  liutimi     I    whi<h  ride-  un  lli."--  -  •■'■ 

Wedm     -haped     iUL'    nil     llie    !'ud\     nf    llli'    LMea-l"    lllp.         I  III-    CUI  /■ 

\\A~    Keen    irieii    i\\y    nue   t,f    tlu     lari:e    we-iein    read-    and    ha-'-  .  '_^ 
;.|i\ed    -uit<.-~iMl.  .  -.    .  •  _.  ._.   ,.      /,      ..      •.-.    : 

(KWi--.    Ih'i-i--    \\i>    ikoi  i.KYS.'— 'I  lie   •jeiural    provi.-ioii       r" 
<  f  iraveliiiL:  «  "aiie-.   iilitraiu'-.  Imi-t-  and  irn||e\-  in  mudern 
-h<  p-   h.i-   made  a    ureal  «  hanu'e   in   the   mamu  r  ^.A    handliii:: 
wurk    ami   the   attitude  of   nu-chanit  -   to   hi'4  juh-.      When   .i    .".; 
ca-tinu  wi-iiihini;  main    ton-  had  to  he  ma(hine<l   in  the  old-    "  rV 
lime  -hup   it    wa-   a    lun  ulean   jnii   in  iran-ixirt    il    frnm  one'  :•. 
maihine  to  aiiotlur  and  t"i\  ii  in  po-itiun.     So  ireneral  has  the    "•'- 
puwi-r  travelini;  (Taiie  he.unu    in  tlie  pa-t  few  year-  that  it  is  .  • 
a   cummnnphue   -iuiit    in   -ee   machine   part*   •.vei"jhini£   many.    :' 
tun-  heinu'  tran-pnrted  lhrnuL;li  -Imp-  aiul  pkn  ed  un  nnnhiiuS'    .' 
with  no  fu--  and  re<|uiriin,'  the  help  of  oiih   uiu    ur  twu  iiK  n      .•■: 
I  i--ide-  the  (  rane  (peratur.— r.l.. >V.  ,.l/,  /;.  Jtmni.t'.  . ._  . ,  .    ■      ■ 
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f  ^  New  Devices 
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rjfjxrfW^wi*v/'rf'itf-fU'/^iViV^tf*iV<VA*i*f  *<** 


I  isiiiLiv  c:k()\\n  sm{i:r  ima  g 

ffu  proper  hiaiiitenanco  of  the  fusible  pliiii  \vhm'  it  is  ap- 

;nl  <l!ri(ll\"  t«)  till-  (Town  >luvt  i-  '^'nurall}   a  ditTuull  iiial- 

riif    nrftrssity    for    frt'<|iuiu    niiKjval    of   tlii'    ])]uti    for 

-jii-itioii  ami  lo  pri'Viiit   tlu-  at  i  uniulation  of  x  ali-  i>  lianl 

.a  xhv  thread^   in  llu'  (Town  >lK\t   and  tlu'  projt'tlion   of  llu; 

;.-Iiitr  in-idi-  till-  lirc-I^KX  i>  liurncd  away  '»>   tlu-  dinnl  artioii 

..f  dn-  lire.  •    ■-<'  \^  ^' 

In  onk-r  to  ovrrroin*-  du-t'  diUK  ultii.->,  tlu-  i\|k'  ot  pUi!i 
-ijown  in  llu'  inu>lration  lia>  lavn  (k>i'_'nril  and  |)ati'inrd  1>\ 
!\c)l)i;rt  .  lionnfU,  -lutp  foriinaii  of  du-  Hanmiond  l.unilK-r 
'  oinpaHx.  I'urrka.  Cal..  and  is  in  use  l>oili  ^>n  the  l(K«Hno- 
lii'O.*  and  >tati()iuirv  hoili'rs  of  dial  (.oiiipanx.  rhi>  fu.»il«Ie 
pluii.  i«»n>i-t>  of  a  l>ra--  plu'^  <t)ntainini:  tlie  usual  fu~il>lr 
iii-tal  lore,  and  a  -t<'el  Itu^hinu.  the  latter  heini,'  a|)plii>d  to 
'h<-  tToun  ^lieet.     I  hi>  Uii^hinLi  when  ont  i-  applied  l:0(«iiiH's  a 


^f^^^?^^^^^^^^^^?^- 


1)1  IMJ':\     KI-^SI^AI     MM  I.IN(J    A.M)    CC )  I  - 

I  he  dujilex  k«-\Mai  niillinii  and  eotteriiiii  inaehiiie  -imun 
ii'  the  enixravini:  has  reivnllv  keen  de-iiine*!  l»y  llu-  Newton 
.Ma«:hine  'J'ool  Wdrk^  rne<ir|M»rate<k  I'hikulelphia.  --Thi- 
ma!  Iiine  iiHrea.^e>  [iiodiietion  an^i  eliminate^  iiunh  of  tlu 
tiiiu'  ordinaril\-  U)>i  in  la\in<_'  out  the  work  in  i a. -er  where 
;wo  keyseiits  are  lui  in  <l|•jM)^ite  ^ide-  of  the  >{iiiv 
>haft.  V  ,..y:\:;;.^' . 

'Ihe  ^pitidle-  have  douiile  taiKT  kearini:*.  are  J  1 1  Ui  ill. 
in  (lianuter  at  the  lar^e  end  oi  the  taper  and  1  5  id  in. 
throiiLrh  the  drivini,'  section.  The  -pindle  head>  have  autt»- 
niatie  fiid  with  >afeiy  relea>e  for  loiterinii:  the  maxiinuni 
Ued  per  -tn»ke  of  tin-  tal>k-  i>  1  !(•  in.  khc  >]'in<lles  luive 
four  1  hani:e>  of  ui-ared  -peed-  without  re«[uirini:  the  removal 
oi  the  !.rear>.  in  ad<]ition  to  tin-  l>aik  i:ear-  on  taeli  lua«l. 
■zixini:  a  spee<l  ranm-  of  .-.Od  and  1.4(>.^  r.p.nv.  witli  ei^ht 
(hanue.-.  The  >in<rk-  -tip  driving  pulle\  i-  ]<'  in.  diameter. 
2  4  in.  fa<e  and  run-  at  7.-<.^  r.p.m.  I  >rum-  12  in.  in  diam- 
eter and  S  in.  fate  ari'  mounted  on  the  driving  pulle\-  -liaft 
in-ide  tlu-  l.a-e.  eoiineetini;  l.y  U-lt  to  th<-  -[>in<llc-  on  which 
tile  l»aik  years  an-  kuated.  >::?•.••■ 

.      The  work  takle  or  t  ro--  <arriav;e  is  44  in.  loni:  rivor  att 
and  .vS'j    in.  over  tini-lud   -urfaee,,  an«ld?  'J   in.  wide.      It 


CfOivn  Sh"?'^  lit  Rl. 

Fusible    Plug    Flush    with   the    Inside   of   the   C:'own    Sheet 

jHirt  of  the  koikr.  and  remain-  perniaiienllv  in  the  -he<.'t'. 
'llie.  l>ra>s  [iIul:  i-  -ere wed  into  the  upper  end  of  the  -ttvl 
ku.-hiiit£,  \\lii(li  pr(iie«  1-  into  the  water  -pa(e  akoxe  the  (  row n 
-lieet  where  the  tiin|ieralure  i-  ( (Mi-ideraM}  lower  than  that 
of  theirown  -luit  it-elf.  I  he  L;ra|)hiti'  lukriiant  ajiplied  to 
the  thread-  of  tlir  plui;  i-  ihu-  jireventeil  from  hardenint.'. 
and  th-  plui;  ma\  nadih  ke  removed  at  any  time,  without  in- 
jury to  the  thread-.  When  in  pku  t-  the  fai  e  of  the  I'udiinu. 
the  end  of  the  jilui:  and  the  in»wn  sheet  are  all  ilu-h.  .\  -lot 
i-  pri)\i(k(l  in  the  end  of  the  pUiir  for  tiie  appliiation  of  a 
thii  k  -I  few  dri\er.  wliitli  i-  u-e<l  to  nniovi-  and  ap|il\    it. 


\\  I  i.HTNc.  I'm  s.  Wildi'd  i)ipe-  are  made  hy  t"lie  laj)-  or 
i'Utt-weld  proti— .  dillerinL;.  a-  the  term-  indieate.  in  the 
•  orm  iif  the  jdiiii.  or  weld.  eMendinu  the  leimtli  of  tin-  pipe 
Since  :i;c«»m|iarati\el\  larmr  ueldim:  -urf.ue  i-  (iktaine<l  li\ 
the  kip-weld  pro*  e— .  it  i-  u-u;dl\  found  to  ke  -troiiuer  than 
tile  kult-wild  and  a-  >tront,'  at  the  weld  a-  at  an\  oilur  place. 
lUm  weldinu  i-  |Hrformed  in  a  niamur  -imilar  tti  lajt-weld 
iny  e\v  rpt  that  the  edyes  of  the  ""-kelp""  are  -lightly  ke\ekil 
oti  at  tlu'  in-ide  edye.  the  out-ide  kcim;  a  little  wider  than 
tlu-  in-i(k-,  -o  that  the  edijes  will  ii>me  -i|uarely  ttiLTether 
when  i"orme<I.  The  w\ld  is  u-uallv  at compli-hed  ky  pre-.-inu' 
the  twi»  edm-  to^fllu  r  whik-  at  a  wtkliim  heat,  produi  iim  a 
reduititin  in  tlu-  -i/.i-;  «ir,  in  titlu-r  word-,  tht-  oriiriiial  tuke  is 
made  t»\t-r-i/e  ami  t  ()m|»re--e<l  k\  roll-  ami  rinirs  to  the 
etjrn-it  diami-tt-r  and  t"ini-li.  lUitt-weklin«,'  is  the  |)raetice  ill 
iiiakinu'  pipe  up  to  akout  >  in-,  diameter  antl  kip-wi-ldinu  for 
:dl  lari^ir  -i/t--.      /'<i:,;r.    ■.-^  .     •  ,  ',■,.; 


"^ 


Cupltx    Keyse.Tt    Milling    Machine  ■•••..",... 

ha-  thrt  e  t  hanufe-  of  feet  1.  i-ither  tiiiiiinuuu-  for  lunir  ^p1uu« 
or  auttmialic  reversint:  ft>r  totterinn.  Ihe  ma\imum  tliam- 
eter  ttf  the  shaft  whidi  tan  l>e  operated  tm  i-  4  in.  antl  ihc 
sfK-etls  ami  feetls  are  -uitakle  I'or  key  seat-  froiii  '  i«  m.  to 
•^  <  in.  wide,  indu-ive.  Tlu-  maximum  trtr-^s  fettl  t>f  die 
t  arriaye  is  _'4  in.  and  the  lu-iirht  from  the  tal>K*  to  the  tt-nier 
t)f  die  s|)indles  is  .yi  ,  in.  Ihe  net  weight  of  tlu-  mathinc 
is  .;>.(l(l()    Ik.  '-■-' 

Vt)]-  u-e   in   ((jmuttioii   with   thi-  mathine  there  has   kcH^n 
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developed  a  fixture  for  this  company's  slotting  machine  for 
cutting  both  internal  keys  at  one  time,  thereby  assuring  an 
accurate  fit  of  the  keys  on  all  sides. 


COMPRESSED    AIR    METER 

The  illustration  shows  the  Tool-om-eter,  which  is  the  one- 
inch  size  of  com])ressed  air  meters,  made  by  the  New  Jersey 
Meter  Company,  Plainfield,  N.  J.  It  has  a  capacity  of  10 
to  100  cu.  ft.  of  free  air  per  minute  and  is  intended  for  the 
measurement  of  air  used  by  shop  pneumatic  tools. 

The  moving  element  consists  of  a  weighted  piston  in  the 
upper  or  metering  cylinder,  a  small 
piston  in  the  oil  dashpot  cylinder 
and  a  rod  joining  the  two  pistons 
and  extending  upward  where  it 
moves  freely,  without  contact,  in- 
side the  sight  glass  at  the  top  of 
the  meter.  This  rod  rises  and  falls 
with  the  pi.*^tons  so  that  its  height 
in  the  sight  glass  corresponds  ex- 
actly to  the  position  of  the  piston 
in  the  metering  cylinder.  The  scale 
plate  mounted  against  the  outside 
of  the  sight  glass  permits  reading 
the  exact  height  of  the  top  end  of 
the  rod. 

Air  enters  at  the  lower  left  hand 
opening  into  the  chamber  sur- 
rounding the  dashpot  cylinder  and 
passes  through  ported  openings 
into  the  interior  of  the  metering 
cylinder,  the  wall  of  which  is 
drilled  with  a  large  number  of 
small  accurately-reamed  holes  uni- 
formly spaced  (only  the  holes  in 
the  plane  of  section  are  shown  in 
the  engraving. )  To  pass  to  the  out- 
let chaml)cr  the  air  lifts  the  pis- 
ton and  exposes  some  of  the  holes 
to  the  flow. 

A  small  ''head,"  or  difference 
of  pressure,  is  established  be- 
tween the  interior  of  the  cylinder 

and  the  outlet  chaml>er,  this  pressure  difference,  only  a  few 
ounces  per  s(iuare  inch,  being  fixed  by  the  exact  weight  of  the 
moving  clement  and  the  area  of  the  piston  on  which  the  dif- 
ference of  {)ressure  acts.  The  moving  element  rises  until  the 
weight  is  exactly  sui)ported  by  the  difference  in  pressure; 
the  pistons  and  rod  are  then  floating  in  static  balance  in  a 
position  corresponding  to  the  volume  of  air  flowing,  the  num- 
ber of  holes  exposed  and  the  height  of  the  top  of  the  rod 
in  the  sight  glass.  The  divisions  of  the  scale  plate  are  cali- 
brated by  comparison  with  a  standardized  instrument  to 
read  correctly.  This  is  not  a  velocity  meter  which  would  give 
readings  proportional  to  the  sc|uare  of  the  volume  flowing, 
but  is  a  direct  volume  gage  with  a  uniform  scale  on  which 
one  cubic  foot  is  represented  by  the  same  distance  whether 
working  at  low  or  high  capacity. 


Compressed     Air     Meter 


ELECTRIC  CEILING  FAN  FOR  PASSENGER 

CARS 

An  indirect  acting  ceiling  fan  for  use  in  passenger  equij)- 
ment  has  been  developed  by  H.  C.  Hood  and  is  being  placed 
on  the  market  by  the  Central   Electric  Company,   Chicagn 


Indirect   Acting   Ceiiing    Fan 


In  its  action  it  bears  a  relation  to  the  usual  type  of  ceiling 
fan  similar  to  that  which  the  indirect  lighting  fixture  bears 
t(j  the  reflector  type  of  fixture.    Instead  of  allowing  the  draft 


Rail  Exports. — The  exports  of  rails  from  the  United 
States  last  year  were  391,491  tons,  as  compared  with  174,680 
tons  in  1914,  and  460,553  tons  in  1913.  The  largest  ship- 
ments last  year  were  to  Asia  and  Oceania.  There  was  a  very 
appreciable  falling  off  in  the  exjX)rts  to  Canada,  Mexico, 
Japan,  and  South  America.  On  the  other  hand,  the  imports 
of  rails  into  the  United  States  last  year  were  78,525  tons,  as 
com[)ared  with  22,571  tons  in  1914,  and  10,408  tons  in  1913.  to  come  direct  from  the  fan  to  the  passengers,  the  fan  blades 
The  value  of  last  year's  imports  was  $2,088,532,  thus  giving  are  reversed,  causing  the  current  of  air  to  be  directed  up- 
an  average  of  $26.59  per  ton. — Engineering.  wards  against  the  curved  surface  of  a  large  disk  which  serves 


Application   of   the    Indirect    Fan   to   a    Parlor   Car;   the    Fans   Are 
Placed   Two   Fixtures  Apart 
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as  a  deflector,  redirecting  the  air  downward  again  on  all  sides 
of  the  fan;  this  air  movement,  however,  is  so  gentle  as  not  to 
cause  any  direct  draft  downward  so  that  it  strikes  on  the 
heads  of  the  passengers. 

There  is  a  constant  movement  of  air  upward  immediately 
Itelow  the  fan  and  for  an  angle  of  about  45  degrees  to  the 
sides.  Upon  leaving  the  deflecting  surface  of  the  curved  disk 
above  the  fan  blades,  the  motion  of  the  air  is  almost  hori- 
zontal in  all  directions.  This  latter  movement  striking  the 
quarter  deck  of  the  cars  or  the  sides  of  a  room,  is  again  de- 
flected downward.  The  result  of  this  is  that  there  is  a  gentle 
air  motion  which  gives  a  decided  effect  of  coolness  in  the  car 
or  room  without  a  draft,  a  comparatively  large  volume  of 
air  being  affected. 

The  fan  construction  is  very  simple,  the  blades  being  sim- 
ply reversed  from  the  ordinary  practice  in  fan  construction 
so  as  to  draw  the  air  toward  the  motor  instead  of  away  from 
it;  the  motor,  however,  is  concealed  behind  the  curved  portion 
of  the  deflecting  disk  as  shown  in  the  illustration.  The  curve 
of  this  large  disk  is  so  designed  as  to  deflect  the  air  at  the 
proper  angle  and  at  the  same  time  provide  for  handling  this 
air  with  a  minimum  of  resistance,  insuring  maximum  operat- 
ing efficiency. 

The  car  interior  shows  how  this  type  of  fan  may  be  placed 
between  the  lighting  fixtures  without  causing  any  undue 
congestion. 


ting  edge,  which  can  be  easily  reground  and  again  placed  in 
a  satisfactory  condition. 

This  tap  does  all  its  cutting  on  the  first  few  teeth.  The 
rest  of  the  thread  on  the  tap  acts  as  a  lead  screw,  steadying 
the  tap  and  producing  a  very  accurate  thread.  It  is  ground 
on  the  angular  cutting  edge  instead  of  in  the  flutes  as  in  the 
ordinary  tap,  and  can  be  reground  repeatedly  until  there  are 
only  three  or  four  full  threads  left,  and  will  maintain  its 
size  to  this  limit.  A  simple  tap  of  this  type  can  be  used 
in  many  places  where  two  and  three  taps,  used  successively, 
have  been  required,  as  the  free  cutting  qualities  permit 
working  under  much  more  difficult  conditions  and  in  much 
tougher  materials  than  is  possible  with  the  ordinary  tyjje 
of  tap. 


ARRANGEMENT   OF   THROTTLE  AND 

STANDPIPE 

The  Baldwin  Locomotive  Works  has  recently  developed  a 
method  of  throttle  and  standpipe  application  which  is  shown 
in  the  engraving.  The  standpipe  is  flattened  so  as  to  make 
the  section  more  oval  than  circular  and  the  throttle  valve  can 
thus  be  placed  closer  to  the  dome.  This  leaves  sufficient  space, 
without  enlarging  the  hole  in  the  boiler,  to  permit  the  pass- 
ing of  a  man's  body  without  requiring  the  removal  of  either 


THE    "GUN"    TAP 

The  "Gun"  tap  is  the  name  by  which  this  tap  has  been 
known  during  the  time  that  it  has  been  in  process  of  experi- 
mentation. It  takes  its  name  from  the  fact  that  it  was 
originally  designed  for  use  in  gun  work.  On  account  of 
the  tough  and  wiry  material  used  in  this  class  of  work, 
ordinary  taps  were  very  apt  to  break.  The  name,  however, 
should  not  be  confusing  as  this  tap  is  designed  for  use  in 
all  kinds  of  material  and  in  all  classes  of  shop  work,  railroad 
as  well  as  industrial. 

Reference  to  the  photograph  will  show  the  different  con- 
struction from  the  ordinary  tap.  The  cutting  edges  at  the 
point  are  ground  at  an  angle  to  the  axis  of  the  tap  in  order 
to  cut  with  a  shearing  action.     This  throws  the  chips,  un- 


Types  and  Construction   of  the  "Gun"  Tap 

broken,  ahead  of  the  tap  instead  of  allowing  them  to  collect 
in  and  clog  the  flutes.  The  two  or  three  flute  construction 
is  thus  possible,  and  much  shallower  flutes  can  be  used  than 
are  possible  in  the  ordinary  tap.  It  is  claimed  by  the  mak- 
ers, the  Greenfield  Tap  and  Die  Corporation,  Greenfield, 
Mass.,  that  the  tap  has  almost  the  strength  of  solid  stock. 
If  the  tap  should  break  it  will  only  chip  off  the  sharp  cut- 


Throttle   Arrangement   Which    Permits    Easy   Access   to   the    Boiler 

Through  the   Dome 

the  throttle  or  the  standpipe.  It  will  readily  be  recognized 
that  such  an  arrangement  is  of  special  value  in  order  to  re- 
duce the  time  necessary  in  carrjing  out  the  inspection  of 
boilers  to  comply  with  the  Interstate  Commerce  Commis- 
sion's requirements.  On  many  locomotives  not  fitted  with 
such  an  arrangement  it  is  necessar}'  to  remove  the  throttle 


4JS 


l^\ll.\\\^    Mij  II  \.\i(  AL   k.\(,i\i-:i:r 


\(ll..    'UK     \n. 


devcluiK'd  a  uwurv  fur  this  loinpany-s  >lottiii-  inarl.i.u-  f..r      PXHCTRIC  CKII.INC  FAN  FOK  PASSFNCII-   ; 


nittint:  Ixttli   inl«riial   keys  at  otu-  tiim.  llur(.t>y   a— -uriiii:  an 
:   acturulc  lU  uf  liic  keys. on  all  >iiKs. 

;  COMPKKSSIU)    AIK    MKTKK 

'"The  illu>lrau«in  -how-  tlir   I  ool-uin-ilir.  ulnMi  i>  the  une- 

int  h  si/.r  of  i()ni|>ri">'>i(l  air  initrr-<.  niadf  1»\   tlie  \f\v  Jersey 

NUitr  (omitany.   IMaintkld,   N.  j.     It  ha>  a  lapaiity  of  10 
'  to  1<X>  tu.  ft.  of  fnr  air  |kt  niinutr  ami  i>  intiii(k-<l  for  the 

iiiea-urenu-nt  <»f  air  ii-m1  l.y  -hi)|)  |MU'Uinati«    tool>. 

Ihi"  niovini:  cltnuiit  (on>i-t~  of  a   wcitrlited  piston  in  the 

upinr  or  nitlirini:  (xlindtr,  a  small 

pi.-ton   in   the  <til  da-hpot  « ylindtr 
:   and  a  r(»d  joinini:  the  two  pi>ton> 

and    extendimz    upu.ird     uluri-     it 

move*    frerly.    uithoiil    luiitati.    in 

>ide  the  sitilit    <4las~   at    tiu-   top   ol" 

the  m«t«'r.    'I"hi>  rod  riM-s  and  fall> 

with  th«-  pi>ti>n>  >o  tluit   it>  luiizht 

in   thf   -iLrht   •:la*>  eorre-pdnds   i\- 

aitl\    to  tlie   position   nf  \\h-  pi>ton 

in  the  MittrrinL:  «  ylindcr.    The  scale 

plali-   rnoiiiitid    .maiii>t   tin-   oiit^idt- 

of  tlu-  ^iL'ht    lila.-'i  p(  rmits   natlinu 

the  e\at  t   liciulu  of  the  top  tixl  of 

the  rod. 

Air  rnlrr-  at  tlu-  lowrr  kit  hand 

o|n'nin'4     into     the    ehamlH-r     .-iir- 

roinitlin^  tlu'  da^hpot  tylindir  ami 

pa^M's     through     portid     npminu- 

into   the    interior   <if   the   nieterinir 

(.ylindiT,     the     wall     of     whi(  h     i* 

drilh'<l    with    a    larue    numlier    of 

small  ai  turately  reamed  hole-  inii- 

fornvly    -pa( cd    (oidy    the   hole-    in 

the   plane  of  -eition   are  -huwn    in 

the  eni;ravin<4. )     To  |>a>-  to  the  out 

Jct  ehamlitr   tlu-   air   lift-    the   pi<- 

'   ton   and    e\|ii»-r-    -unie   "f   the    htile- 
t«»  the  llow. 

•     A    -mall    "head.      nr    differemc 
of     |>*"e-iurc,     is.    e-taMi-hed     l>e- 

.'.t«<en    the    interior   of   the  tylinder  "  ■■        /.■.,.,;.. 

and  the  outlet  <  hanil>er.  thi-  pre>.-un-  ditTerenee.  oid\  a  fi-w 
ouri(  e>  per  -<|u;iri-  iiieli,  lieinu  li\ed  I'y  the  exat  t  wi-i'jht  ol  the 
mo\  iim  element  and  the  .ma  of  the  pi-lnii  on  uhith  the  dif- 
fcrt'lU'c  t»f  J>res>iire  art-.  The  nioviiiL:  »l<nieiit  ri-es  until  tli« 
wei'irht  i-  exaiily  -uppt)rted  hy  tlu-  dithreiue  in  |>re<-urr 
tlu-  pi-ton-  and  nwl  are  tlun  lloatinu'  in  -tati(  lialaiue  in  .1 
po-ition  <  orn-poiidinu  tn  tlu-  Vdlume  of  .lir  tlowinu.  tlu'  num- 
lier 111  hole-  i-\po-ed  and  the  liefulil  iif  the  ttip  of  the  md 
in  the  -iiiht  ula.--.  I  he  divi-ions  of  the  stale  plate  are  lali- 
hrated  l>\  (ompari-nti  with  a  >«tandardi/i-d  in-trunieiit  to 
read  (orreeth.  rhi>  i-  luit  a  \eloiity  nuter  whiih  wnuld  ui\e 
■fea^Iiiiii-  pro|M)rtii»ii;d  t«i  the  -i|uare  of  the  \ohnne  ilowinu'. 
I>ut  i-  a  ilireet  vohinu-  u'a.U'i'  with  a  uniform  -eali  on  whieh 
<»ne  <  ut>ie  f<M»t  i-  ri-i>ri-i-nti-d  l>y  the  -.one  di-laini  wluther 
w  I  irk  in  J  d  t"W  nr  hiiih  (.aj>aeity. 
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CARS      .    . 

An  imlireet  aetint,'  ceilini:  lan  for  u-e  in  jiassenner  e(|Ui 
nieiit  1ki>  heeii  di-velop'-d  Ia  II.  ( '.  Hood  and  is  heinii  phut 
oil   the   market    Ity   tlu-   ( 'er.tr. il    l.lt-ttrit    Company.    ("liiiaL: 


■■■    V 


•I  :. 


■■■..! 


•C 


.:_     "•  .  Indirect    Acting   Ceiling    Fan    -.;,;■'•-.     ;!=!.      ."■.•.•>■ 

In  it-  aition  it  lii-ar-  a  relation  to  tin-  u-u.d  t\p«-  of  eeilini: 
t.iii  -imilar  to  that  whi«h  the  iiidiri-«t  liuhtiiii^  lixture  hears 
to  till    rellei  tor  t\pe  of  fiMure.     Iii-ti.id  of  allowing  the  draft 


Kaii  l-Al-okTS.— 'I'he  export-  of  r.iil-  from  tli.-  I'liiied 
StaU-.-  la-t  \ear  Were  .•>''!. 4'M  ton-,  a-  eomp.tn-d  with  1  74.(i.SO 
ton>  in  l''14.  and  4f>(>.5.'^,-i  ton>  in  1''1S.  I'lu-  lariie-t  shiji- 
meiit-  la-t  \ear  were  t«»  Asia  and  ()et-ania.  There  was  a  ver\ 
.i|>prei  ial'le    falling   off    in    the  export-    to    Cmada.    Mexieo. 

j.ipan.  and  S«»uth  Amerit  a.  <  )n  tin-  other  hand,  the  import- 
of  rail-  into  the  I  iiited  State-  ]a-t  year  were  T^S. 525  tons,  a» 
»ompart-d  with  2J.571  tt)n-^  in  FM4.  ami  1<>.4<I.S  tons  in  I'M.v      to  tome  din-tt  from  the  fan  to  ih-j  par 

I  hi-  v.tlueof  la-t  year*.-  im[><»rts  was  S_'.n.s^s,5.-i J.  thus  liivinir      are  rever.-^ed,  (au-ini;  tlu-  (urren»   of 
an  .iveraue  of  .•^_'o.5*'  per  ton.      I:tii;inrt  riiii^.  ward-  against  the  eurvi-d  -urf.ii  <■  of  a 


Application    of    the    Indirect    F.in    to    a    P 
Placed    Two    Fixtures 


.Trior     Car: 
Apart 

-eiiyer-.  tl 
air  to  he 
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a  iKikctor,  rodirectinii  the  air  downward  a^ain  on  all  5ide> 
tlio  fan;  tliis  air  movement,  however,  is  so  lientle  as  not  to 
,>i~e  am    direct  draft  downward  so  that  it  strikes  on  the 
;;,1>  of  the  passengers^  :■  ;'  r  ; 

riiere  is  a  constant  movement  of  air  upwanl  immediately 

luw  the  fan  and  for  an  anuie  of  al)Out  45  degrees  to  the 

lies.    Vpon  leaving  the  deflecting  surface  of  the  curved  disk 

,(ive  the  fan  blades,  the  motion  of  the  air  is  almost  hori- 

nial  in  all  directions.     This  latter  movement  striking  the 

.irter  dct  k  of  the  cars  or  the  sides  (jf  a  room,  is  again  de- 

.  ted  dtiwnward.    'i'he  result  of  this  is  tliat  there  is  a  gentle 

r  motion  which  gives  a  decided  effect  of  coolness  in  the  car 

^  rotmi  without  a  draft,  a  comparatively  large  volume  of 

ir  ticing  affected. 

i'he  fan  lonstruc  tion  is  very  simple,  the  hlade>  being  .-ini- 

-'  pi v;  reversed  from  the  ordinary  practice  in  fan  construction 

Ml  as  to  draw  the  air  toward  the  motor  instead  of  away  from 

ii.:  the  motor,  however,  is  concealed  behind  the  curved  portion 

(■{  tlie  deflecting  di.-^k  as  shown  in  the  illustration.    The  curve 

■  A  this  large  disk  is  so  designed  as  to  deflect  the  air  at  the 

j. roper  angle  and  at  the  same  time  provide  for  handling  this 

•lir  with  a  minimum  of  resi>tanie.  insuring  maximum  ojXTat- 

Mii:  efficiency. 

The  car  interior  shows  how  thi>  type  of  fan  may  he  placed 
•  lu'tween.  the    lighting    iLxtures    without    cau-in-j    .my    undue 
■  iiLTi-tion.         .:  . ,    :.■:      -  ..   -  .V 


ting  edge,  which  can  l>e  ea>ily  regniund  and  again  }»la<vd  in 
a  satisfactory  condition. 

This  tap  does  all  its  cutting  on  the  first  few  teeth.  The 
rest  of  the  thread  on  the  tap  acts  as  a  lead  screw,  steadying 
the  tap  and  prtxlucing  a  ver\-  accurate  thread.  It  is  gnnind 
on  the  angular  cutting  edge  instead  of  in  the  flutes  as  in  the 
ordinary  tap,  and  can  be  reground  repeatedl}  until  there  are 
only  three  or  four  full  threads  left,  and  will  maintain  it- 
size  to  this  limit.  A  simple  tap  of  this  type  can  be  u.-e*l 
in  many  places  where  two  and  three  taps,  used  succe>>ivel} . 
have  been  required,  as  the  free  cutting  qualities  }>ermit 
working  under  much  more  difficult  conditions  and  in  much 
tougher  mattrial-  tlian  i>  {•o>sible  with  flu  ordinary  type 
of  tap. 


.arkangf:mhnt  of  THROTTLI- 

STANDPIPE 


AM) 


:  VThe  Baldwin  l><K<)motive  WOrks  ha>  recently  develoj»ed  a 
metiiod  of  throttle  and  .-"tandpipe  appliiation  which  is  -hown 
in  the  engraving.  The  >tand]»ipe  i>  tlatiined  so  a-  to  make 
the  .section  more  oval  than  circular  and  the  throttle  valve  can 
thu>  bo  placed  do.ser  to  the  dome.  This  leaves  .suftu  ient  spact. 
witiKAil  enlarging  the  hole  in  the  lioiler.  to  j)emiit  the  pas>- 
ing  of  a  man-  l»<Hly  without  re«|uiring  the  remov.il  <>f  cither 


V,  C   THK    *'Gl  N"    TAP 

Ihe  "Gun"  tap  is  the  name  \>\    whicli  thi>  t.ip  ha>  bieti ' 
i  known  during  the  time  that  it  has  l»een  in  process  of  exjicri- 
1  mentation.      It   takes    its   name   from    the    fact   that    it    was 
'•riu'iiially   designed   for   use   in   gun   work.      On   account   of 
in    tdugh    and    wiry   material    used    in    this   class   of    work., 
'ordinary  ta])s  were  very  apt  to  l>reak.      The  name,  however.' 
-liould  not  be  confusing  as  this  tap  i-^  designed  for  use  ifi , 
all  kinds  of  material  and  in  all  cla-se>  of  sliop  work,  railroad 
a-  well  as  indu-trial. 

Reference  to  the  photograph  will  show  the  different  con- 
-truction  from  the  ordinary  tap.  The  cutting  edges  at  the 
i'oint  are  ground  at  an  angle  to  the  axis  of  the  tap  in  order" 
to  <  ut  witli  a  shearing  action.     This  throws  the  cliips,  un.-: 


Types   and    Construction    of   the   "Gun"    Tap 

"rokeii,  aiiead  of  thi'  tap  instead  of  allowing  them  to  (ollect 
in  and  clog  the  tlutes.  The  two  or  three  flute  con>tructioii 
~  iliu-  possible,  and  much  shallower  flutes  (an  bt  u-ed  than 
lie  ftossible  in  the  ordinar\-  tap.  It  is  claimed  bv  the  mak- 
'•rs.  the  Cireenfield  Taj)  and  Die  Corporation,  (ireenlield. 
Mas';.,  that  the  taj)  has  almost  the  strength  f)f  solid  stovk. 
It  the  ta[>  should  break  it  will  oidy  diip  off  the  sharp  cut- 


Throttle    Arrangement    Which    Permits    Easy    Access    to    the    Boiler 
.    .,.       Through    the    Dome 

tile  throttle  <jr  ihe  standpipe.  It  will  rea<lily  l»e  recognized 
that  -U(h  an  arrangement  i<  of  .sj,ecial  value  in  order  to  re- 
dut  e  the  time  nece>-ary  in  carryini:  out  the  inspection  of 
boiler>  to  coinpi)  with  the  Inter.-tale  Commi-rce  (\>mmis- 
>ion's  requirements.  ( )n  many  hxomotives  not  f'itte<l  with 
such   an  arrangement   it  is  ntvessar\    to  rem«»ve  tlu    throttle 
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and  stand  jjipe  from  the  dome  before  this  inspection  can  be 
carried  out. 


PISTON    VALVE    CHAMBER    FOR    SLIDE 
VALVE   CYLINDERS 

The  drawing  shows  a  type  of  piston  valve  chamber  for  aj)- 
})lication  to  slide  valve  cylinders  which  has  recently  been 
placed  on  the  market  by  the  G.  F.  Cotter  Supply  Company, 
Houston,  Texas.  .As  shown  in  the  drawing  the  valve  cham- 
ber is  of  a  .straightforward  design,  being  cast  in  one  piece 
and  fitted  to  tlie  cylinders  in  place  of  the  slide  valve  .steam 
che.st.  It  is  fitted  with  a  bushing  having  Ts-in.  walls,  which 
|)ermits  rel)oring  several  times  ])efore  renewal  of  the  bushing 
is  necessary. 

The  steam  chest  shown  in  the  drawing  is  designed  for  use 
with  outside  steam  pipes,  this  type  generally  being  desirable 


in  diameter  is  26  in.  in  length.  Peep-holes  are  provid<.d 
through  the  valve  chamber  walls  to  facilitate  the  inspecti(.n 
and  the  setting  of  the  valves. 

The  valve  spool  is  a  single  casting  made  up  of  two  ei  d 
rings  and  a  central  hub  around  which  is  the  exhaust  cavitv. 
Each  of  the  end  rings  is  fitted  with  two  packing  rings  of  L 
section. 

This  steam  chest  has  been  in  use  for  several  years  witii 
both  saturated  and  superheated  steam,  and  it  is  said  to  be  giv- 
ing satisfactor}'  service. 


BOILER  WALL  COATING 

The  H.  W.  Johns-Manville  Company.  New  York,  has 
recently  brought  out  a  stationary  boiler  wall  coating.  The 
desirability  for  an  easily  applied  coating  was  realized  be- 
cause of  the  fact  that  imperfect  combustion,  with  its  corre- 
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A    Simple    Piston    Valve   Chamber   for   Slide    Valve    Cylinders 


when  the  locomotive  is  eijuipped  with  a  superheater.  The 
smoke'jox  ends  of  the  steam  channels  in  the  cylinder  saddles 
are  blanked,  the  valve  ends  being  blanked  by  the  steam  chest, 
and  steam  is  admitted  directly  through  the  top  of  the  steam 
chest.  The  steam  chest  is  also  built  for  use  with  the  existing 
steam  i»ipe  arrangement  generally  found  on  the  older  loco- 
motives equipped  with  slide  valves.  In  this  case  the  only 
work  re(|uired  is  the  facing  of  the  valve  seat,  the  same  stud 
holes  being  used  and  the  same  valve  motion  l)eing  retained. 
The  joint  l>etween  the  chest  and  the  seat,  is  said  to  easily 
be  kept  tight,  sufficient  stmk  Ijeing  providtxl  in  the  central 
bridge  in  chest  and  bushing  to  admit  the  use  of  a  1-in.  stud  if 
desired.  Each  port  is  .-unrounded  by  a  copper  wire  gasket  and 
special  steel  holding-downs  studs  are  {)rovided  for  additional 
security.  The  working  port  area  in  the  case  of  the  11-in. 
valve  which  is  used  on  engines  having  cylinders  up  to  21  in. 


sponding  heat  loss,  is  often  cau-^ed  by  too  much  air  in  firing, 
and  particularly  by  too  much  air  leaking  into  the  l>oiler.  Each 
crack  in  the  boiler  .netting  allows  air  to  leak  in  and  mix  with 
the  flue  gases  before  perfect  combustion  takes  place;  more- 
over the  air  which  leaks  in  is  cold  and  uses  up  heat  units 
which  should  be  developing  steam.  The  result  is  decreased 
boiler  efficiency. 

This  product,  which  is  known  as  J-M  Aertite  boiler  wall 
coating,  is  applied  to  the  outside  of  the  boiler  wall,  and  it  is 
claimed  that  it  eliminates  air  infiltration.  It  provides  a 
coating  over  the  entire  boiler  setting  which  remains  tight  on 
account  of  its  adhesive  and  ductile  qualities.  It  is  easily 
applied  by  troweling.  The  best  results  are  obtained  by 
keeping  the  thickness  as  near  1/16  in.  as  possible.  The 
quantity  required  to  cover  100  sq.  ft.  depends  on  the  number 
and  variety  of  cracks  and  the  way  the  wall  has  been  pointed 
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up.     For  1/16  in.  thickness  it  will  take  approximately  25 
M  40  lb.  per  hundred  sq.  ft. 

A  test  was  conducted  at  a  large  power  plant  in  New  York 
City,  with  the  following  results: 

Before  After 
Appli-  Appli- 
cation, cation. 
l\r  Cent  of  CO2  in  flue  gases  taken  front  hack  of  first  baffle 

wall     13.5      13.8 

iVr  Cent  of  CO-  in  flue  gases  take  from  back  of  second  baffle 

wall     11-6      \i.5 


LOCOMOTIVE  CRANE  TROLLEY 

One  of  the  largest  alternating  current  cranes  ever  installed 
for  handling  locomotives  has  been  furnished  recently  by 
the  Whiting  Foundry  Equipment  Company,  Harvey,  111., 
to  tiie  Seaboard  Air  Line  for  the  new  shops  at  Portsmouth. 
Va.  The  crane  is  of  160  tons  capacity  with  two  80-ton 
trolleys,  one  of  which  is  equipped  with  a  10-ton  auxiliary 
hoist. 

The  trolleys  are  of  the  construction  shown  in  the  illustra- 
tion. The  entire  train  of  gears  is  enclosed  and  runs  in  an 
oil  bath.  The  motor  pinion  has  an  outboard  bearing  as 
j-liown.  The  idler  sheaves  are  mounted  on  a  separator, 
thereby  allowing  the  operator  to  ins|)ect  the  rope  and  oil 


THE  LA  ROCK  PIPE  WRENCH 


A  pipe  wrench  of  special  design  and  particularly  fitted  for 
working  pipe  where  the  clearances  are  limited,  has  recently 
been  placed  on  the  market  by  the  Mechanical  Specialty  Com- 
pany, Peoples  Gas  Building,  Chicago.  The  construction  and 
application  of  this  wrench  to  a  pipe  are  shown  in  the  draw- 


ings. 


It  will  be  noticed  that  the  tongs  bear  on  two-thirds  of 
the  circumference  of  the  pipe,  which  can  be  worked  with  a 
wrench  motion  of  10  degrees.  The  wrench  is  of  simple  con- 
struction, being  made  up  of  only  three  parts,  with  no  screws, 
springs,  pins  or  ratchets.    There  are  no  adjustments  to  be 
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Two- Motor  Electric  Crane  Trolley,  Capacity  80  Tons 

the  sheaves  while  standing  on  top  of  the  trolley.  This  also 
increases  the  lift  of  the  crane  bv  about  30  in.  With  the 
exception  of  the  drum  shaft,  no  shafts  extend  across  the 
trolley.  All  shafts  in  the  gear  train  are  on  the  same  line 
and  are  cast  steel,  machine  cut.  The  pinions  are  forged, 
as  is  the  drum  gear.  The  trolley  sides  and  separator  are 
cast  steel,  the  housing  being  of  structural  steel,  provided 
^vith  proper  hand  holes  to  allow  for  inspection  and  easy 
removal  for  making  repairs. 


Arkansas  Maxgaxkse.— The  Arkansas  manganese  field 
has  been  the  scene  of  considerable  activity  during  the  last 
few  months  in  consequence  of  the  rapid  advance  in  the  price 
of  ferro-manganese.  The  deposit  is  being  worked  rather 
orudcly  by  reason  of  the  want  at  present  of  concentrating 
macliincry,  but  the  ore,  which  promises  good  results  from 
better  treatment,  is  being  held  for  future  milling.  About  10 
cars  per  week  are  being  desjwtched,  mostly  of  high-grade 
ore,  yielding  in  some  cases  as  much  as  60  per  cent  in  manga- 
nese. Tlie  area  of  the  field  is  260  sc[uare  mles. — Engineer- 
ing. 


How  the   Wrench    Operates 

made  and  the  wrencli  is  always  in  position  to  do  the  work 
necessary.  It  comes  in  four  sizes,  there  being  a  special  size 
for  the  ^-in.,  the  ^-in.,  the  ^-in.  and  the  1-in.  pipe.  Al- 
though each  wrench  is  especially  fitted  for  its  own  size  of 
pipe,  it  will  satisfactorily  work  the  next  smaller  and  the  ne.xt 
larger  size.  The  wrench  is  made  of  high-grade,  drop  forged 
steel  with  special  ."^teel  rivets,  and  will  stand  more  strain  than 
can  be  a]>plied  l)y  the  man  using  it. 


A  BiLLiox  F'kkt  of  LiMP.i  k  from  Califorxia. — A  total 
of  more  than  a  billion  feet  of  lumber  was  sawed  by  Califor- 
nia mills  during  1915,  according  to  statistics  compiled  by 
the  U.  S.  Forest  Service.  The  report  includes  figures  from 
136  mills,  thirty-five  of  which  had  cut  90  per  cent  of  the 
total.  Of  thirteen  kinds  of  wood  sawn,  redwood  led  with  a 
total  of  418,824,000  ft.  b.m.  With  the  exception  of  al>out 
1,000,000  ft.  b.m.,  it  was  all  California  timl^r. 

Removing  Oil  j^rom  Lkatuer  Beltix(.. — Oil  can  be 
removed  by  soaking  the  belting  in  Ixiths  such  as  gasoline, 
for  taking  up  the  oil,  but  the  treatment  is  not  recommended 
unless  practiced  In-  ex])ert  belt  makers,  as  liquids  that  dis- 
solve the  oil  are  iikely  to  injure  the  texture  of  the  leather 
and  loosen  the  cementing  of  the  laps.  In  most  cases  a  suf- 
ficient quantity  of  oil  can  be  removed  to  render  the  belt 
serviceable  bj-  packing  it  in  drA-  sawdust  for  several  davs. — 
Pnu'er. 
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A  fire  at  the  shops  of  the  Seaboard  Air  Line,  at  Portsmouth, 
Va.,  July  6,  destroyed  the  coach  shed  and  ten  passenger 
cars.    The  estimated  loss  was  $100,000. 

The  office  of  the  mechanical  superintendent  of  the  Texas  & 
Pacific  has  been  tratisferred  from  Mar.^hall,  Tex.,  to  Dallas. 
The  jurisdiction  of  the  mechanical  superintendent  has  been 
extended  over  the  fuel  bureau. 


FIRST    NEW    LARGE   STEAMER   IN  UNITED  STATES 
WITH    SUPERHEATER 

While  there  are  about  1,500  steamers,  representing  over 
2,000.000  hp.,  sailing  from  foreign  ports  equipped  with  fire 
tube  superheaters,  the  recent  launching  of  the  Pearl  Shell  at 
the  ship  yards  of  the  Harlan  &  Hollingsworth  Corporation, 
Wilmington,  Del.,  represents  the  first  installation  in  a  ne\j 
steamer  built  in  this  country. 

The  Pearl  Shell  is  an  oil  tanker,  is  to  be  operated  b>  the 
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Shell  Oil  Company  of  San  Francisco,  and  will  for  the  pres- 
ent sail  out  of  New  York  harbor.  It  is  over  400  ft.  long, 
represents  a  gross  tonnage  of  over  5,600  tons,  and  is  equipped 
with  three  Scotch  marine  boilers  fitted  with  Locomotive  Su- 
perheater Company  fire  tube  superheaters,  supplying  super- 
heated steam  to  triple  expansion  engines,  developing 
2,400  hp. 

The  superheater  was  applied  to  the  Pearl  Shell  after  the 
purchasers  had  determined  the  economy  and  reliability  in 
operation  of  a  superheater  of  the  same  design,  applied  to  one 
of  their  existing  steamers  of  approximately  the  same  size 
They  have  also  contracted  for  sufficient  superheater  equip- 
ment to  convert  five  more  of  their  existing  ships. 


CARS  AND  LOCOMOTIVES  ORDERED  IN  JULY 

The  high  prices  of  materials  and  the  fact  that  July  is  al- 
ways more  or  less  a  quiet  month  from  the  standpoint  of 
equipment  purchasing  kept  the  orders  for  cars  and  locomo- 
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i.ives  during  the  month  at  a  low  figure.    The  orders  for  cars 
,!id  locomotives  reported  during  the  month  were  as  follows: 

Locomotives         Freight  Cars     Passenger  Cars 


li.iinestic 
1   .reign    . 


24 
27 


2,413 
210 


46 


51  2,623  46 

Among  the  locomotive  orders  reported  were  the  following: 
Duluth,  Winnipeg  &  Pacific,  10  Consolidation  locomotives, 
American  Locomotive  Company;  Philadelphia  &  Reading,  10 
-w  itching  locomotives,  company  shops,  and  Central  of  Brazil, 
;  Pacific  and  12  Ten-wheel  locomotives,  American  Locomo- 
tive Company. 

riie  freight  car  orders  included  an  order  placed  by  the 
Duluth,  Winnipeg  &  Pacific  with  the  Haskell  &  Barker  Car 
Company  for  750  box  cars.  The  Chicago,  Milwaukee  &  St. 
I'aul  will  soon  build  1,100  42-ft.,  40-ton  box  cars  in  its  Mil- 
waukee shops.  The  total  of  46  passenger  cars  was  almost  en- 
tirely made  up  by  42  all-steel  elevated  car  bodies  ordered  by 
the  Boston  Elevated  from  the  Pressed  Steel  Car  Company. 


MEETINGS  AND  CONVENTIONS 

Master  Blacksmiths'  Association. — The  twenty-fourth  an- 
nual convention  of  the  International  Railroad  Master  Black- 
smitiis"  Association  will  be  held  at  the  Hotel  Sherman,  Chi- 
cago, August  15-17,  1916.  The  following  subjects  will  be 
discussed:  Frame  Making  and  Repairing,  Drop  Forgings, 
Tools  and  Formers,  Spring  Making  and  Repairing,  Frogs 
and  Crossings,  Carbon  and  High  Speed  Steels,  Case  Hard- 
ening, Oxy- Acetylene  and  Electric  Welding,  Shop  Kinks, 
Heat  Treatment  of  Metals,  Piece  Work  and  other  Methods, 
Reclaiming  of  Scrap  Material,  Flue  W'elding. 

American  Railway  Tool  Foreman's  Association. — The 
convention  of  the  American  Railway  Tool  Foreman's  Asso- 
ciation will  be  held  on  August  24-26,  at  the  Hotel  Sherman, 
(  liicago.  The  following  subjects  will  be  presented  by  the 
committees:  Heat  Treatment  of  Steel,  Henry  Otto,  chair- 
man; Sj)ecial  Tools  for  Steel  Car  Repairs — Devices  for  Re- 
claiming Material,  J.  W.  Pike,  chairman;  Special  Tools  and 
Devices  for  the  Forge  Shop,  G.  \V.  Smith,  chairman;  Emery 
Wheels  as  Applied  to  Locomotive  Repairs,  A.  Sterner,  chair- 
man; Jigs  and  Devices  for  Enginehouses,  F.  D.  West,  chair- 
man. 

International  Railway  General  Foremen's  Association. — 
The  twelfth  annual  convention  of  the  International  Railway 
General  Foremen's  Association  will  be  held  at  the  Hotel 
Sherman,  Chicago,  on  August  29  to  September  1,  and  not 
in  July  as  formerly.  The  following  is  the  list  of  topics  with 
the  name  of  the  chairman  of  the  committee  which  is  to  pre- 
pare them:  Car  Department  Problems,  E.  E.  Griest,  chair- 
man; Counterbalancing  of  the  Locomotive  and  Fitting  Up 
of  the  Frames  and  Binders,  H.  C.  Warner,  chairman;  Classi- 
fication of  Repairs,  Robert  Wilson,  chairman;  Relation  of  the 
Foreman  to  the  Men,  T.  E.  Freeman,  chairman. 

Master  Car  &  Locomotive  Painters'  Association. — The 
next  annual  convention  of  the  Master  Car  and  Locomotive 
Painters'  Association  will  be  held  at  Atlantic  City,  N.  J., 
on  Septemlier  12-14,  1916.  The  list  of  subjects  to  be  pre- 
sented is  as  follows:  The  Initial  Treatment  and  Main- 
tenance of  Steel  Passenger  Equipment  Roofs,  etc.;  Head- 
linings  Painted  White  or  in  Very  Light  Shades — How 
Should  They  Be  Treated  and  Should  They  Be  Varnished; 
Is  It  Economy  to  Purchase  Paints  Made  on  Railroad  Speci- 
fications; The  Shopping  of  Passenger  Cars  for  Classified 
Repairs;  Railway  Legislation  and  Its  Effect  on  Business. 
The  following  questions  will  also  be  discussed:  To  what 
extent  is  it  necessary'  to  remove  trimmings  from  passenger 
car  equipment  undergoing  paint  shop  treatment?  How  does 
the  hot  water  and  oil  method  of  cleaning  locomotives  at 
roundhouses  affect  the  painted  parts?  Is  there  any  advan- 
tage in  painting  or  oiling  the  interior  of  new  or  old  steel  gon- 


dola and  hopper  cars?  Is  there  anything  superior  to  varnish 
remover  for  removing  paint  from  a  steel  passenger  car,  con- 
sidering labor  and  material  costs?  Is  there  anything  superior 
to  soap  for  the  cleaning  of  passenger  equipment  cars  pre- 
paratory to  painting  and  varnishing? 

Traveling  Engineers'  Association. — The  twenty-fourth 
annual  convention  of  the  Traveling  Engineers'  Association 
will  be  held  at  the  Hotel  Sherman,  Chicago,  commencing 
September  5,  1916,  and  continuing  four  days. 

A  brief  program  of  the  meeting  follows: 

Tuesday,  September  5.  Morning  session,  10:30  a.  m. — 
Opening  exercises  and  consideration  of  subject:  "What  effect 
does  the  mechanical  placing  of  fuel  in  firelxjxes  and  lubri- 
cating of  locomotives  have  on  the  cost  of  oj)eration  ?  "  W.  L. 
Robinson  (B.  &  O.),  chairman.  Afternoon  session,  1:30 
p.  m. — Continuation  of  the  same  subject. 

Wednesday,  Septeml^er  6.  Morning  session.  9  a.  m. — 
"The  advantages  of  superheaters,  brick  arches  and  otlier 
modern  appliances  on  large  engines,  especially  those  of  the 
Mallet  type."  J.  E.  Ingling  (Erie),  chairman.  Afternoon 
session,  1 :30  p.  m. — Committee  on  subjects  for  discussion  at 
the  1917  meeting.  B.  J.  Feeny  (I.  C),  chairman.  Evening 
— The  entire  evening  will  be  devoted  to  studying  and  exam- 
ining the  exhibits. 

Thursday,  September  7.  Morning  session,  9  a.  m. — ''Diffi- 
culties accompanying  the  prevention  of  den.se  black  smoke 
and  its  relation  to  cost  of  fuel  and  locomotive  repairs."'  Mar- 
tin W'helan  (C.  C.  C.  &  St.  L.),  chairman.  Afternoon  ses- 
sion, 1 :30  p.  m. — "Recommended  practice  in  the  makeup  and 
handling  of  modern  freight  trains  on  both  level  and  steep 
grades,  to  avoid  damage  to  draft  rigging."  L.  R.  Pvle  (Soo 
Line),  chairman. 

Friday,  September  8.  Morning  session,  9  a.  m. — 
"Assignment  of  power  from  standpoint  of  efficient  service  and 
economy  in  fuel  maintenance."  P.  O.  Wood  (St.  L.  &  S.  F.), 
chairman.  Afternoon  session,  1 :30  p.  m. — "Standing  com- 
mittee on  revision  of  progressive  examinations  for  firemen 
for  promotion  and  new  men  for  employment."  W.  H.  Cor- 
bett  (M.  C),  chairman.  Committee  report  on  change  of 
constitution  and  by-laws.  J.  C.  Petty  (X.  C.  &  St.  L.). 
chairman.     Election  of  officers.     Adjournment. 


The   follou-iiig   list   gizcs    names    of   secretaries,    dates    of    next    or    regular 
meetings  and  places  cf  meeting  of  mechanical   associations: 

Ai»  Brake  .\ssociatios. — F.  M.  Nellis,  Room  3014,  165  Broadway  New 
York  City. 

American  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefitters' 
Association. -rO.   E.   Schlink,  485   \V.    Fifth   St.,   Peru.   Ind. 

American  Railway  Master  Mechanics'  Association. — J.  W.  Taylor  Kar- 
pen    Building,     Chicago. 

American  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  nii- 
nois  Central,   Chicago.      Coiiventio.n,   August    24  26,   1916. 

American  Society  for  Testing  Materials. — Prof.  F.  Marburg,  University 
of    Pennsylvania,    Philadelphia,    Pa. 

American  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth   St.,    New   York. 

Association  or  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti 
C.   &   N.   W^.,   Room   411,  C.   &   N.    W.    Station,   Chicago 

Car  Foremen's  Association  of  Chicago. — Aaron  Kline,  841  Lawlor  Ave., 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August, 
Hotel    La    Salle,    Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
VV.  R.  McMunn,  New  York  Central,  Albany,  N.  V.  Convention, 
October    3-5,    Indianapolis,    Ind. 

International  Railroad  Master  Blacksmiths'  .\ssociation. — A.  L.  Wood- 
worth,  C.  H.  &  D..  Lima,  Ohio.  Convention.  August  15-17,  1916, 
Hotel  Sherman,  Chicago. 

International  Railway  Fuel  Associ*tion. — J.  G.  Crawford.  547  W.  Jack- 
son Blvd.,  Chicago.      Convention  May,   1917,  C'hicago. 

International  Railway  General  P'oremen's  Association. — William  Hall, 
1126  W.  Broadway,  Winona,  Minn.  Convention,  August  29-Sept.  1, 
1916,  Hotel  Sherman,  Chicago. 

Master^  Boiler  Makers'  Association. — Harry  D.  V'ought,  95  Liberty  St., 
New   York. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpcn  Building,  Chi- 
cago. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 
A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  12-14, 
1916,    "The   Breakers,"   Atlantic   City.   N.    J. 

Niagara  Frontier  Car  Men's  .Association. — E.  N.  Frankenbergcr,  623  Bris- 
bane Buil(}?ng,  BufTalo,  N.  V.  Meetings,  third  Wednesday  in  month. 
New   York  Telephone  Bldg.,  Buffalo,   N.   Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  CoUinwood, 
Ohio. 

Traveling   Engineers'  Association. — W.   O.   Thompson,   N.   Y.   C.   R.   R., 

Cleveland,   Ohio.     Convention,    September   5-8,    1916,   Hotel   Sherman, 
Chicago. 
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D.    G.    Cunningham 


GENERAL 

Dan  G.  CuNNixGii.\M  has  been  appointed  .superintendent 
of  motive  power  of  the  Denver  &:  Sah  Lake  at  Denver,  Colo. 
Mr.  Cunningham  was  horn  at  Roanoke.  \'a.,  on  April  1^, 
1«73.  and  was  edu- 
cated in  the  public 
schools  of  his  native 
city,  and  at  the  Vir- 
ginia Polytechnic  In- 
stitute, graduating  from 
the  latter  institution  in 
1898.  He  entered  rail- 
way service  in  1890  as 
a  machinist  apprentice 
in  the  Roanoke  shop  of 
tlie  Norfolk  &  Western. 
P'rom     1898    to    June. 

1900,  he  was  employ- 
ed as  a  machinist  in 
the  same  place.  He 
then  entered  the  service 
of  the  Atchison,  To- 
peka  &  Santa  Fe  as 
general  foreman  at 
Xeedles,  Cal.,  return- 
ing to  the  Norfolk  &  Western  in  1^)04,  as  roundhouse  fore- 
man at  Portsmouth.  Ohio.  From  1907  to  March  10,  1912. 
he  was  general  foreman  of  the  same  road  at  Williamson, 
W.  Va.  From  March  20,  1912,  to  June  M).  1916,  he  was 
superintendent  of  shops  of  the  Denver  &  Rio  Grande  at  Salt 
Lake  City,  I'tah,  which  position  he  held  at  the  time  of  his 
recent  appointment  as  noted  above. 

ELLIOT  SuMXKK.  who  has  been  appointed  superintendent 
of  motive  power  of  tlie  Pennsylvania  Railroad,  with  head- 
quarters   at     Williamsport,    Pa.,     as    was      announced     in 
the     July     Rdil'iiiy 
Mechanical    Engineer, 
was    born    on    Octoljer 
18,  187.>,  at  New  Ha- 
ven,    Conn.       He    at- 
tended Yale  University, 
and    in    1896    entered 
the     service      of      the 
Pennsylvania    Railroad 
as  an  a|)i)renticc  at  the 
Altoona  (Pa.)  machine 
shop.       In      February, 

1901,  he  was  appoint- 
ed inspector  on  the 
Philadelphia  division, 
and  the  following  Oc- 
tober was  made  assis- 
tant master  mechanic 
of  the  Middle  and 
Western  divisions.  He 
was  promoted   in   1902 

to  assistant  engineer  of  motive  power  on  the  Buffalo  and 
Allegheny  Valley  division,  and  the  following  year  was  trans- 
ferred to  the  of^ce  of  the  general  superintendent  of  motive 
power.  In  1907,  he  was  appointed  master  mechanic  on  the 
Baltimore  division,  and  in  1911  was  transferred  in  the  same 
capacity  to  the  William.^port  division.  On  December  1.  191.^ 
he  wa.s  appointed  master  mechanic  at  the  west  Philadelphia 
shops,  which  position  he  held  at  the  time  of  his  recent 
appointment  as  superintendent  of  motive  power  of  the  same 
road  at  Williamsport.  as  al)Ove  noted. 

A.  J.  W.Ar..AK.  chemist  of  the  Buffalo,  Rochester  &  Pitts- 


E.    Sumner 


burgh,  has  been  appointed  chemist  of  the  Louisville  &  Na  h- 
ville  at  Louisville.  Ky. 

F.  W.  WiLSox,  formerly  road  foreman  of  equipment  of 
the  Chicago,  Rock  Island  &  Pacific  at  Rock  Island,  111.,  has 
been  appointed  engineer  of  fuel  economy  at  Chicago,  succeed- 
ing H.  Clewer,  promoted. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

H.  Clewer,  engineer  of  fuel  economy  of  the  Chicago,  Ro.  i; 
Island  &  Pacific  at  Chicago,  has  been  appointed  master  me- 
chanic of  the  Missouri  division,  with  office  at  Trenton,  Mo. 
succeeding  E.  J.  Harris,  resigned. 

Charles  W.  Extraxd  has  been  appointed  acting  road 
foreman  of  engines  of  the  Northern  Pacific,  with  headquarters 
at  Northtown,  Minn. 

WiLLLAM  F.  Heiser,  master  mechanic  of  the  Chicago  & 
Fa.>itern  Illinois,  has  l>een  transferred  to  Danville,  111.,  suc- 
ceeding W.  R.  Meeder,  transferred. 

W.  H.  Keller,  general  foreman  of  shops  of  the  Texas  & 
I'acific,  at  Fort  Worth,  Tex.,  has  been  appointed  master  me- 
rhanic  of  the  eastern  division  at  Marshall,  Tex.,  with  juris- 
diction e.xtending  over  the  shops  at  Texarkana,  Tex. 

Willla>[  R.  Meeder,  master  mechanic  of  the  Chicago  &: 
Eastern  Illinois  at  Danville,  111.,  has  been  transferred  to  Villa 
Grove,  succeeding  R,  N.  Kincaid,  resigned. 

JoHX  F.  MuLLEX  has  been  appointed  assistant  master 
mechanic  of  the  Buftalo.  Rochester  &  Pittsburgh  at  Buftalo 
Creek,  N.  Y.  Mr.  Mullen  was  born  at  Oswego,  N.  Y.,  and 
after  graduating  from  the  Oswego  High  School  took  a  busi- 
ness course  in  Oswego  College.  He  entered  railway  work 
as  a  machinist  with  the  Delaware,  Lackawanna  &  Western, 
later  going  to  the  Rome,  Watertown  &  Ogdensburg  (now  a 
part  of  the  New  York  Central)  as  stenographer  and  time- 
keeper. In  18^^0  he  entered  the  service  of  the  Buffalo. 
Rochester  &  Pittsburgh  as  machinist,  and  was  later  made 
gang  foreman.  He  was  the  first  gang  foreman  appointed  at 
the  general  shops  at  Dubois,  Pa.,  and  in  1905  was  made 
general  foreman  at  Buffalo,  N.  Y.,  which  position  he  held  at 
the  time  of  his  present  appointment  as  assistant  master 
mechanic. 

H.  G.  Reid,  heretofore  master  mechanic  of  the  Saskatche- 
wan division  of  the  Canadian  Pacific  at  Moose  Jaw,  has  been 
a|)|)ointed  ma.ster  mechanic.  District  3,  of  the  National  Trans- 
continental at  Transcona,  Man.,  succeeding  J.  Birse,  trans- 
ferred. 

I).  W.  St.  Clair  has  been  appointed  ma.ster  mechanic  of 
the  Missouri,  Oklahoma  &  Gulf  of  Texas  at  Denison,  Tex., 
succeeding  J.  R.  Greiner,  resigned. 

A.  W.  Staxdifori),  general  foreman  of  the  Chicago  & 
Eastern  Illinois  at  Salem,  111.,  has  l)een  apj)ointed  master 
mechanic  at  Evan.sville,  Ind.,  succeeding  W.  F.  Heiser. 

A.  West  has  been  ai)pointed  di-^trict  master  mechanic,  Dis- 
trict 4,  Canadian  Pacific  at  Edmonton,  .\lta.,  succeeding  A. 
J.  Ironsides,  transferred. 

CAR  DEPARTMENT 

W.  J.  Allex  has  Ijeen  appointed  leading  painter  of  the 
Canadian  Pacific  at  West  Toronto,  succeeding  T.  Marshall, 
transferred  to  Angus  shops,  Montreal. 

M.  D.  JoRDAX,  formerly  in  the  car  department  of  the  Cana- 
dian Pacific  at  Vancouver,  B.  C,  has  been  appointed  car 
foreman  at  Field,  B.  C,  succeeding  C.  J.  Crozier,  transferred. 

C.  A.  MuxRO,  formerly  car  foreman  of  the  Grand  Trunk 
Pacific  at  Melville,  Sask.,  has  been  appointed  car  foreman  at 
Edmonton,  Alta.,  succeeding  W'.  Silverwocd,  transferred. 


1 


August,  1916 


RAILWAY    MECHANICAL    EXGIXEER 


435 


H.  Rkid  has  been  appointed  car  foreman  of  the  Grand 
I  runk  Pacitic  at  Rivers,  Man. 

\V.  SiLVERWOOD,  formerly  car  foreman  of  the  Grand 
liunk  Pacific  at  Edmonton,  Alta.,  has  been  appointed  car 
foreman  at  Melville,  Sask.,  succeeding  C.  A.  Munro,  trans- 
it rred. 

\V.  S.  Stillwell  has  been  appointed  car  foreman  of  the 
National  Transcontinental  at  Graham,  Ont.,  succeeding 
G.  E.  Decker,  resigned. 

G.  W.  Wilson  has  been  appointed  car  foreman  of  the 
Grand  Trunk  Pacific  at  McBride,  B.  C,  succeeding  C.  Mc- 
Kinnon,  who  has  enlisted. 

SHOP  AND  ENGINE  HOUSE 

E.  \V.  Behax,  formerly  erecting  shop  foreman  of  the 
Grand  Trunk  Pacific  at  Transcona,  Man.,  has  been  ap- 
pointed locomotive  foreman  at  Regina,  Sask. 

T.  DoDD  has  been  appointed  assistant  locomotive  foreman 
of  the  Canadian  Pacific  at  Lambton,  Ont.,  succeeding 
|.  Tregaskis,  promoted. 

E.  J.  Harris,  master  mechanic  of  the  Chicago,  Rock 
Island  &  Pacific  at  Trenton,  Mo.,  has  been  appointed  shoj) 
Miperintcndent  of  the  Denver  &:  Rio  Grande,  at  Salt  Lake 
City,  Utah,  succeeding  D.  G.  Cunningham,  resigned. 

G.  C.  Hearts,  formerly  erecting  shop  foreman  of  the 
Canadian  Northern  at  Trenton,  Ont.,  has  been  appointed 
lijioniotive  foreman  at  Toronto,  succeeding  S.  L.  Tracey. 

Edward  F.  Houghton  has  been  promoted  to  superin- 
tendent of  shops  of  the  Buffalo,  Rochester  &:  Pittsburgh  at 
East  Salamanca,  X.  Y.,  succeeding  J.  F.  Mullen,  promoted. 

James  Medland  has  been  promoted  to  foreman  of  the 
Buffalo,  Rochester  &  Pittsljurgh  at  Clarion  Junction.  Pa., 
succeeding  E.  F.  Houghton. 

D.  E.  Smith,  formerly  locomotive  foreman  of  tlie  Grand 
Trunk  Pacific  at  Regina,  Sask.,  has  been  appointed  loco- 
motive foreman  at  Prince  Rupert,  B.  C. 

J.  Tregaskis,  formerly  assistant  locomotive  foreman  of 
the  Canadian  Pacific  at  Lambton,  Ont.,  has  been  appointed 
night  locomotive  foreman  there,  succeeding  S.  Illingsworth. 
transferred. 

PURCHASING  AND  STOREKEEPING 

R.  H.  Adams  has  been  appointed  assistant  purchasing 
agent  of  the  San  Pedro,  Los  Angeles  &  Salt  Lake  at  Los 
Angeles.  Cal. 

G.  E.  Cotton  has  Ijeen  appointed  storekeeper  of  the  Cin- 
cinnati. Hamilton  &  Dayton  at  Ivorydale,  Ohio. 

G.  T.  Ingold  has  been  appointed  storekeeper  of  the  Balti- 
more &  Ohio  lines  at  New  Castle  Junction,  Pa. 

J.  C.  McCaigh.\n  has  been  appointed  storekeeper  of  the 
Baltimore  &  Ohio  at  Glenwood,  Pa.,  succeeding  O.  V. 
Mc(^)uilkin,  promoted. 

O.  V.  McQlilkin,  storekeeper  of  the  Baltimore  &  Ohio 
at  Glenwood,  Pa.,  has  been  appointed  district  storekeeper, 
succeeding  L.  H.  Tutwiler.  transferred  to  the  accounting  de- 
partment. 

William  G.  O'Fallon  has  been  appointed  purchasing 
agent  of  the  Terminal  Railroad  Association  of  St.  Louis, 
succeeding  J.  E.  Williams,  Jr. 

IsA.Ac  B.  Thom.as,  who  has  been  appointed  assistant  pur- 
chasing agent  of  the  Pennsylvania  Railroad,  with  office  at 
Philadelphia,  Pa.,  as  was  announced  in  the  July  Railway 
Mechanical  Engineer,  was  born  on  June  26,  1872,  at  West 
Chester,  Pa.,  and  was  educated  at  Friends'  High  School  and 
at  Haverford  Grammar  School.    He  graduated  from  Sheffield 


Scientific  School,  Vale  University,  in  1892,  and  later  in  the 
same  year  entered  tlie  service  of  the  Pennsylvania  Railroad 
as  an  apprentice  at  the  Altoona  (Pa.)  shops.  In  August, 
1897,  he  was  appointed  inspector  of  the  same  shops,  and  in 
April,  1899,  became  insj)ector  in  the  office  of  the  assistant 
engineer  of  motive  power  of  the  same  road  at  Altoona.  He 
was  appointed  assistant  master  mechanic  at  Renovo,  Pa.,  in 
February,  1900,  and  in  October,  1901,  became  assistant 
engineer  of  motive  power  at  Altoona.  He  remained  in  that 
position  until  August,  1903,  when  he  became  master  me- 
chanic at  Pittsburgh,  and  was  transferred  as  master  mechanic 
in  February,  1906,  to  the  Altoona  machine  shops.  On 
May  1,  1911,  he  was  promoted  to  superintendent  of  motive 
power  of  the  Erie  division  (now  the  Central  division)  of  the 
same  road,  and  of  the  Northern  Central  at  Williamsport,  Pa., 
which  position  he  held  at  the  time  of  his  recent  appointment 
as  assistant  purchasing  agent  of  the  Pennsylvania  Railroad, 
as  above  noted. 

OBITUARY 

C.  L.  BuNDY,  general  foreman  passenger  car  repairs  of  the 
Delaware,  Lackawanna  &  Western  at  Kingsland,  N.  J.,  died 
of  heart  failure  on  July  2,  1916.  Mr.  Bundy  began  his  busi- 
ness career  at  the  age  of  19  with  the  Missouri  Car  &  Foun- 
dry Company  at  St.  Louis,  Mo.,  and  later  went  to  the  United 
States  Rolling  Stock  Company  (now  a  part  of  the  Western 
Steel  Car  &  Foundry  Company)  at  Hegewisch,  111.  He  then 
entered  the  railroad  field,  taking  charge  of  the  division  shops 
of  the  Chicago,  Rock  Island  &  Pacific  at  Trenton,  Mo.  He 
was  made  general  foreman  of  the  shops  at  Daveni)ort,  Iowa, 
and  in  1897  was  appointed  traveling  general  foreman  of  the 
entire  car  department  at  Chicago,  111.  He  left  this  position 
to  take  charge  of  the  mechanical  department  of  the  Swift 
Refrigerator  Line  and  after  two  years  in  this  position  he 
went  with  the  Delaware,  Lackawanna  &  Western  at  Dover, 
N.  J.  He  then  went  to  the  Colorado  Southern  as  general 
foreman  at  Denver,  Colo.  After  a  few  months  he  returned 
to  the  Delaware,  Lackawanna  &  Western  as  general  fore- 
man of  shops  at  Keyser  \'alley,  Scranton,  Pa.,  which  posi- 
tion he  resigned  to  accept  service  with  the  Hicks  Locomotive 
&  Car  Works  as  superintendent  of  the  coach  department.  In 
1908  he  again  returned  to  the  Delaware,  Lackawanna  fie 
Western  as  general  foreman,  passenger  car  repairs,  at 
Kingsland,  N.  J. 

A.  J.  Cota,  division  master  mechanic  of  the  Chicago,  Bur- 
lington &  Quincy,  lines  east  of  the  Missouri  river,  with  office 
at  Chicago,  died  at  his  home  in  La  Grange,  111.,  on  July  9. 

Thom.\s  J.  Hutchinson,  formerly  master  car  painter  of 
the  Grand  Trunk  at  London,  Ont.,  and  past  president  of  the 
Master  Car  and  Locomotive  Painters"  Association,  died 
lune  10,  at  his  home  in  London,  Ont.  Mr.  Hutchinson  had 
been  in  the  railway  painting  trade  since  1887.  l^eing  in  the 
employ  of  the  Grand  Trunk  for  all  l)ut  alx)ut  three  years 
from  that  time  to  the  time  of  his  retirement,  May  1,  1914. 
He  was  a  veteran  of  the  Civil  war. 

Thomas  E.  Lewis,  locomotive  insf^ector  of  the  Norfolk 
&  Western,  died  on  July  16,  at  the  home  of  his  brother, 
W.  H.  Lewis,  superintendent  of  motive  power  of  the  same 
road,  at  Roanoke,  Va.  He  was  born  on  January  11,  1836, 
in  Devonshire,  England,  and  in  1857  entered  the  service  of 
tl:e  New  York  Central  as  machinist  and  foreman  at  S}Ta- 
cuse,  N.  Y.  He  subsequently  ser\'ed  as  master  mechanic  on 
the  Hannibal  &  St.  Joseph,  and  on  the  Union  Pacific.  He 
was  superintendent  and  master  mechanic  of  the  Kansas  City 
Elevated  Railway  and  then  was  master  mechanic  on  the 
Kansas  City,  Wyandotte  &  Western.  In  1898  he  was 
apj)ointed  inspector  of  locomotives  on  the  Norfolk  &  Western. 

Fred  H.  White,  purchasing  agent  of  the  Duluth,  Missabe 
&  Northern,  died  on  July  17,  at  Duluth,  Minn.,  following 
a  two  weeks'  illness  after  an  operation  for  carbuncles. 
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Supply  Trade  Notes 

The  International  Oxygen  Company,  New  York,  is  in- 
stalling a  new  plant  at  College  Point,  L.  I.,  for  the  manufac- 
ture of  oxygen  and  hydrogen  gas. 

Henry  Alden  Sherwin,  chairman  of  the  board  of  directors 
of  the  Sherwin-Williams  Company,  died  of  heart  failure  on 
June  26,  at  his  country  place,  near  Cleveland,  Ohio. 

R.  N.  Kincaid,  formerly  master  mechanic  of  the  Chicago 
&  Eastern  Illinois  at  Villa  Grove,  111.,  has  become  asso- 
ciated with  the  Buick  Automobile  Company  at  Flint,  Mich. 

M.  T.  Kirschke,  sales  representative  of  the  Baldwin  Loco- 
motive Works,  with  hcadcjuarters  at  Chicago,  111.,  died  at 
hi>  home  in  that  citv  on  lulv  18,  after  an  illness  of  several 
weeks. 

W.  G.  Cook,  who  was  recently  ajjpointed  assistant  to  the 
general  sales  manager  of  the  Garhnk  Packing  Company, 
has  been  api)ointed  manager  of  the  Chicago  Ijranch  of  the 
company. 

Willard  \\  ilst)n,  assistant  manager  of  sales  of  the  Ten- 
nessee Coal.  Iron  &:  Railroad  Company,  has  been  appointed 
general  manager  of  sales  of  the  company,  succeeding  F.  A. 
Burr,  who  has  left  the  comj)any  to  become  general  manager 
of  sales  of  the  Aetna  Explosives  Company. 

R.  J.  Himmelright,  assistant  to  the  manager  of  the  service 
department  of  the  American  Arch  Company,  has  been  ap- 
pointed manager  of  that  department,  succeeding  J.  T. 
Anthony,  promoted. 
Mr.  Himmelright  was 
born  in  Barberton, 
Ohio,  in  1883.  After 
completing  the  com- 
mon and  high  school 
courses  there,  he  took 
a  summer  course  of 
two  years  at  Kentucky 
State  University.  In 
1904  he  entered  the 
employ  of  the  Stirling 
Boiler  Company.  One 
year  later  he  entered 
Purdue  L^niversity,  and 
graduated  in  the  class 
of  1909  with  the  degree 
of  mechanical  engineer. 
He  immediately-  entered 
the  service  of  the  Lake 
Shore  &  Michigan 

Southern  as  s|)ecial  apprentice,  and  after  serving  two  years 
in  this  caj)acity  was  employed  by  the  Locomotive  Stoker 
Company  as  mechanical  expert.  This  position  he  held  until 
1913.  when  he  entered  the  service  of  the  American  Arch 
Company  as  traveling  engineer.  In  1915  he  was  made  assist- 
ant to  the  manager  of  the  service  department. 

W.  H.  Ivers.  formerly  with  the  Baldwin  Locomotive 
Works,  has  been  appointed  southwestern  representative  of 
the  Gold  Car  Heating  &:  Lighting  Company,  New  York, 
with  headcjuarters  at  St.  Louis,  Mo.,  succeeding  George  F. 
Ivers,  who  has  resigned  to  become  manager  of  the  railway 
supply  department  of  the  Shapleigh  Hardware  Company, 
St.  Louis,  Mo. 

The  Goodyear  Tire  &  Rul)ber  Company,  Akron,  Ohio, 
has  presented  to  Battery  B,  Ohio  Field  .\rtillery,  stationed  at 
Akron,  a  fully  equipped  military  kite  balloon,  which  is  the 
first  of  its  kind  ever  owned  bv  the  national  guard  of  anv 
State.  The  balloon  is  similar  to  the  one  recently  delivered 
to  the  United  States  Navy  for  use  at  the  naval  aeronautic 
station  at  Pensacola,  Fla.     It  was  designed  and  made  en- 


R.  J.  Himmelright 
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tirely  in  the  Goodyear  factory.  The  Goodyear  Tire  &  Rub- 
ber Company  recently  sent  an  aeronautic  expert  abroad  to 
make  a  scientitic  study  of  kite  balloon  development  to  oe 
better  able  to  assist  the  United  States  government  in  build- 
ing up  its  aeronautic  service. 

J.  T.  Anthony,  manager  of  the  service  department  of  the 
American  Arch  Company,  New  York,  has  been  appointed  as- 
sistant to  the  president.  Mr.  Anthony  was  born  in  Febru- 
ary, 1883.  After  com- 
pleting a  common  and 
high  school  course,  he 
entered  the  Georgia 
School  of  Technolog}', 
from  which  he  grad- 
uated in  1902.  He  was 
then  engaged  in  the 
textile  manufacturing 
business  for  four  years, 
but  in  1906  entered 
railway  service  in  the 
roadway  department  of 
the  Atlantic  Coast 
Line.  He  remained 
with  that  road  until 
1907,  when  he  became 
a  draftsman  in  the  mo-  • 
tive  power  department 
of  the  Central  of  Geor- 
gia.    In  January,  1912, 

he  entered  the  employ  of  the  American  Arch  Company  as 
combustion  engineer.  In  March,  1914,  he  was  made  as- 
sistant general  eastern  sales  manager.  A  few  months  later 
he  was  made  manager  of  the  service  department,  in  direct 
charge  of  traveling  engineers  and  the  supervising  of  all 
road  work.  It  is  this  position  he  leaves  to  take  up  his  new 
duties  as  assistant  to  the  president. 

Oscar  F.  Ostby,  until  recently  general  sales  agent  of  the 
Commercial  Acetylene  Railway  Light  &  Signal  Company, 
has  been  appointed  general  manager  of  the  Refrigerator, 
Heater  &  Ventilator 
Car  Company,  St. 
Paul,  Minn.  Mr.  Ost- 
bv  is  verv  well  known 
in  the  railway  supply 
field.  He  has  l^een 
particularly  active  in 
the  work  of  the  Rail- 
way Supply  Manufac- 
t  u  r  e  r*s  Association, 
having  been  vice- 
j)resident  of  the  asso- 
ciation in  1914-1915, 
and  its  president  in  the 
year  just  ended.  He 
has  also  been  active  in 
the  Intern  at  ional 
Acetylene  Association, 
having  been  a  director 
and  vice-president  and 
in  1909-1910  its  pres- 
ident. As  the  chairman  of  the  association's  legislative  com- 
mittee, he  led  the  fight  against  the  passage  in  several  states 
of  headlight  laws  requiring  the  u.se  of  electric  equipment 
only.  He  was  born  March  5,  1883,  and  received  his  educa- 
tion in  the  public  schools  of  Providence,  R.  I.  From  1901 
to  November,  1904,  he  engaged  in  publicity  work.  He  then 
entered  the  service  of  what  was  later  the  Commercial  Acety- 
lene Railway  Light  &  Signal  Company,  and  at  the  time  of 
his  resignation  on  June  1  of  this  year  was  the  general  sales 
manager  of  the  company. 
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Catalogues 

Oil  Engines. — The  National  Transit  Pump  &  Machine 
(  (Hipany,  Oil  City,  Pa.,  in  Bulletin  No.  502  describe?  the 
N.itionai  Transit,  4-cycle  Diesel  oil  engine,  type  DH4A. 

TiRKET  Lathes. — One  of  the  recent  publications  of  the 
Iniornational  Machine  Tool  Company,  Indianapolis,  Ind., 
deals  with  the  'T.ibby"'  heavy  duty  turret  lathe  in  railroad 
shops.  The  booklet  contains  illustrations  of  the  lathes,  and 
i.'ives  operating  records  dealing  with  their  work  in  railroad 

>il()l)S. 

L()fOMOTi\E  Appliances. — The  G.  F.  Cotter  Su])pl\-  Com- 
pany. Houston,  Tex.,  general  sales  agents  for  the  Simplitied 
Steam  Chest  Compan}-  of  the  same  cit}-,  has  issued  a  folder 
rolative  to  the  simplified  piston  valve  steam  chest  for  supply- 
ing slide  valve  locomotives  with  piston  valves  for  use  with 
superheated  steam. 

Locomotive  Cranes. — The  Brown  Hoisting  Machinery 
Company,  Cleveland,  Ohio,  has  just  issued  a  booklet  of  64 
ixmcs,  which  describes  in  detail  its  locomotive  cranes  and  the 
various  attachments  which  may  be  added  for  special  uses. 
The  book  is  illustrated  with  over  125  photographs  snowing 
this  tvpe  of  equipment  engaged  in  a  wide  variety  of  operati<.n%. 

Bumping  P(jsts, — The  Railway  and  Traction  Supply 
Company,  Chicago,  has  issued  a  56-page  catalog  illus- 
trating installations  of  the  Hercules  steel  bumping  post,  the 
Little  Giant  bumping  post,  the  Weatherson  nut  lock  and  the 
Wyoming  vacuum  track  sander.  One  interest"ng  feature  is 
the  account  of  the  special  Hercules  bumping  posts  installed 
on  the  Panama  canal  locks  for  the  towing  locomotives. 

Generator  Cooling  and  Cleaning;. — This  is  the  title  of 
a  booklet  which  has  been  recently  issued  by  the  Carrier  Air 
Conditioning  Company,  Buffalo.  It  describes  the  Carrier 
Generator  Cooler,  and  the  advantages  to  be  gained  by  cooling 
and  cleaning  the  air  supjily  for  ventilation  of  turbo  genera- 
tors. The  booklet  is  illustrated,  and  special  attention  is 
paid  to  a  description  of  the  non-clodding  type  of  spray 
nozzles. 

Pressed  Steel  Construction. — The  Trussed  Concrete 
Steel  Company,  Voungstown,  Ohio,  has  issued  a  24-page 
booklet,  descriljing  the  Kahn  jiressed  steel  joists  and  studs 
with  Hy-rib  for  floors,  roofs,  walls  and  partitions.  This 
book  descriljes  in  detail  and  illustrates  the  methods  of  con- 
struction for  which  this  material  is  adapted.  It  also  contains 
a  number  of  photographs  of  installations  and  of  methods  of 
application. 

I'vkoMETERS. — The  Gil)b  Instrument  Company,  Pitts- 
l»urgh.  Pa.,  has  issued  a  folder  relative  to  the  'T-Rite'"  pyrom- 
eter for  judging  the  temperature  of  metal  undergoing  treat- 
ment. The  "I-Rite"  is  an  instrument  in  appearance  much 
like  a  pocket  flashlight.  The  person  using  it  stands  some  dis- 
tance from  the  furnace,  and  looks  through  it  at  the  object 
whose  temperature  is  to  l)e  determined.  A  description  of  it 
appeared  in  the  May,  1916,  Kuiluuiy  Mechanical  Engineer, 
page  262. 

Train  Control. — The  Miller  Train  Control  Corporation, 
Staunton,  Va.,  has  published  a  16-page  booklet  entitled. 
"Miller  Train  Control,"  which  includes  a  brief  resume  of  the 
development  of  this  device,  a  description  of  its  operation,  a 
record  of  its  installation  and  the  service  which  it  is  render- 
ing on  the  Chicago  &  Eastern  Illinois  and  a  brief  comment 
on  the  place  of  the  automatic  stoj)  in  modern  railway  opera- 
tion. The  booklet  is  handsomely  bound  in  black  leather  and 
artistically  illustrated. 

Storage  Batteries. — The  Edison  Storage  Battery  Com- 
pany has  prepared  a  new  booklet  on  its  storage  battery,  and 
this  was  distributed  the  first  dav  of  the  M.  C.  B.  convention. 


This  booklet  is  considerably  niore  elaborate  than  any  issued 
in  the  past.  It  is  profusely  illustrated,  and  contains  a  sim- 
ple and  concise  explanation  of  the  chemical  action  taking 
place  in  the  Edison  battery  on  charge  and  discharge.  It  also 
gives  complete  data  on  train  lighting  batteries,  which  will 
be  of  interest  to  railroad  officers. 

Graphite  for  Cylinder  Lubrication. — A  booklet  re- 
cently issued  by  the  Joseph  Dixon  Crucible  Company,  Jersey 
City,  N.  J.,  bears  the  title  of  '"Graphite  for  Cylinder  Lubri- 
cation." The  booklet  tells  of  graphite  lubrication  for  both 
steam  and  gas  cylinders  and  gives  facts  about  lubricators 
made  by  various  companies  to  use  graphite  alone  or  with  oil. 
Data  is  given  also  concerning  the  saving  possible  with  graph- 
ite lubrication,  a  saving  of  50  per  cent  being  asserted  as  pos- 
sible with  the  proper  use  of  flake  graphite  lubrication. 

Steam  Hammers. —  I  he  National  Hoisting  Engine  Com- 
pany. Harrison,  N.  J.,  has  issued  a  20-page  catalogue  de- 
scribing the  National  steam  pile  hammer.  The  booklet  con- 
tains tables  giving  the  dmensions  and  other  characteristics 
of  the  five  sizes  of  these  hammers  and  is  illustrated  with  pho- 
tographs showing  the  hammers  in  use  on  various  kinds  of 
construction  work.  A  12-page  pamphlet  has  also  been  issued 
describing  the  steam  hammers  Xo.  6  and  No.  7,  weighing- 
650  and  150  lb.  respectively,  which  are  designed  especiallv 
for  use  in  driving  wood  and  steel  sheet  piling. 

Pulverized  Fuel. — Bulletin  1  of  the  Locomotive  Pulver- 
ized Fuel  Company,  New  \ork.  bears  the  title  Pulverized 
Fuel  for  Locomotives.  On  the  first  page  is  shown  an  illus- 
tration of  the  Delaware  &  Hudson  Consolidation  hKomotive 
etjuipped  for  burning  j)ulverized  coal  which  was  exhibited 
at  the  Atlantic  City  conventions.  The  various  sections  of 
the  l)ulletin  deal  respectively  with  the  following  suf>jects: 
specification  for  pulverized  fuel;  combustion  of  i)ulverized 
fuel;  the  locomotive  fuel  bill;  advantages  to  be  obtained  by 
the  use  of  pulverized  fuel  in  locomotives,  etc. 

The  History  of  the  Planer. — This  is  the  title  of  an 
attractive  booklet  which  has  recently-  l)een  issued  bv  the  Cin- 
cinnati Planer  Company,  Cincinnati,  Ohio.  The  lx)oklet  is 
a  study  of  contrasts,  there  being  shown  on  facing  pages  ex- 
amples of  the  early  and  earliest  i)laners  and  examples  of  the 
modern  planers  now  forming  i)art  of  the  company's  line. 
The  latter  pan  of  the  booklet  also  compares  machines  made 
by  the  Cincinnati  Planer  Company  in  its  earlier  davs  with 
the  same  class  of  machines  which  it  now  makes,  the  accom- 
panying reading  matter  explaining  wherein  the  most  im- 
jjortant  imj)rovements  have  been  made. 

Coal  and  Ashes  G.\tes.— C.  W.  Hunt  Comi)any.  Inc., 
West  New  Brighton,  N.  Y.,  has  recently  issued  catalogue  No. 
15-.1  relative  to  the  Hunt  coal  and  ashes  gates.  The  cata- 
logue is  of  the  standard  6  in.  by  9  in.  size.  It  contains  illus- 
trations and  complete  descriptions  of  the  company's  standard 
t\  pes  of  gates  or  valves  for  controlling  the  flow  of  bulk  ma- 
terials. The  dimensions  are  given  of  those  which  are  more 
frequently  used  in  power  house  and  storage  pocket  design. 
The  illustrations  showing  the  application  of  these  valves  are 
selected  with  the  idea  of  assisting  where  there  is  anv  ques- 
tion as  to  the  type  l)est  suited  to  the  requirements. 

Potentiometer  System  of  Pyrometry. — This  is  the 
title  of  a  booklet  recently  issued  by  the  Leeds  &  Northrop 
Company,  Philadelphia.  The  potentiometer  pyrometer  is 
based  upon  the  use  of  the  thermocoujjle,  Ijut  differs  from  the 
ordinary  deflection  galvanometer  or  millivoltmeter  pvrometer 
in  that  the  electromotive  force  resulting  from  the  difference 
in  temi>erature  between  the  hot  and  cold  ends  of  the  ther- 
mocouple is  measured  b\-  a  novel  balancing  methcxi  rather 
than  by  a  deflecting  galvanometer.  The  potentiometers  em- 
j)loyed  are  of  two  general  types,  hand  adjusted  indicators  and 
automatically  adjusted  recorders.  The  recorders  are  of  the 
single-point  curve-drawing  class  and  of  the  multiple-point 
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printinii  class,  the  latter  hcinu  suj)|)lied  for  koepini,'  records 
of  the  temperatures  of  us  many  as  16  different  therm()coui)les. 

Engine  Ixdicatoks. — The  Trill  Indicator  Compan}-, 
Corry,  Pa.,  has  issued  a  new  5()-paue  booklet  on  engine 
indicators  and  indicatinii.  The  construction  and  purpose  of 
the  .-everal  i)arts  of  both  the  outside  and  enclosed  spring 
ty{>es  of  indicators,  including  indicator  reducing  motion,  are 
described  in  detail  and  well  illustrated.  Detailed  instruc- 
tions are  given  on  the  apjilication  and  use  of  the  indicator 
and  the  planimeter.  There  are  15  i)ages  illustrating  and 
discussing  the  characteristic  diagrams  of  the  several  types  of 
engines  including  the  new  Pojjpet  valve  type,  the  Unitlow 
engine,  the  high  comj)ression  two  cylinder  oil  engine  and  the 
Diesel  engine. 

Air  {'oNri'RFSsoKS. — The  Ingersoll-Rand  Com|)any  has 
issued  two  new  bulletins  descril)ing  recent  designs  of  air 
compres.sors.  Form  Xo.  .S026  describes  the  Ingersoll-Rogler 
Class  "Pre"  Air  Compressor,  which  is  designed  for  high 
speed  to  permit  the  use  of  the  moderate  ])riced  motors  obtain- 
able where  high  speed  can  be  used.  This  has  necessitated 
the  use  of  special  provisions  in  the  way  of  lubrication  and 
valves  which  are  efficient  at  high  speed.  Form  Xo.  .S.S12 
describes  the  "Imperial  XB2"'  Two  Stage  .\ir  Compressor, 
which  is  an  all  around  machine  of  moderate  cost.  The 
bulletins  are  amply  illustrated  and  descril^e  the  features  of 
the  machines  in  detail. 

Hoi'i'KR  Door  Mech.a.nism. — The  United  States  Metal  &: 
Manufacturing  Comj)any,  X'ew  York,  has  recently  issued  a 
folder  descri|)tive  of  the  Dunham  lu)p]»er  door  device.  The 
Dunham  mechanism  gives  a  positive  hxk.  In  kxking,  the 
oscillating  })oint  or  u|)i)er  link  pin  of  the  shaft  arm  ]>asses 
beyond  the  pivotal  point  or  j)oint  of  supjwrt  of  the  shaft 
arms,  the  door  connecting  links  resting  on  a  stoj)  when  the 
oscillating  j)oint  has  reached  a  given  distance  beyond  the 
pivotal  center.  The  resultant  pull  is  hence  below  or  beyond 
the  point  of  sui)port,  and  the  greater  the  load  applied  to  the 
doors  the  more  positive  the  lock.  The  folder  has  half-tone 
and  line  illustrations  showing  the  mechanism  api)lied  to 
gondola  and  self-clearing  hopper  cars. 

Oil  Filters. — Bulletin  X'^o.  5,  bearing  the  title  of  "Oil 
F'ilters,"  recently  issued  l)y  the  Richardson-Phenix  Comjjany, 
Milwaukee,  Wis.,  describes  a  complete  line  of  filters  for 
j)urifying  lubricating  oil,  having  capacities  of  from  2S  gal- 
lons per  day  to  50,()0{)  gallons  per  hour.  The  catalog  is 
ver>'  complete  and  descril>es  some  interesting  large  size  filters 
for  use  in  purifying  lubricating  oil  from  water  wheel  thrust 
bearings,  large  gas  and  steam  engines  in  steel  mills  and  also 
for  purifying  cutting  lubricants.  The  catalog  also  serves 
to  indicate  the  advance  made  in  recent  years  in  the  science 
of  oil  filtration  and  shows  how  scientific  principles  are  em- 
ployed in  the  small  as  well  as  the  large  size  filters.  The 
large  filters  are  made  of  heavy  steel  plate,  the  oil  connections 
into  .some  of  them  being  for  10  in.  pipe. 

Di'  Pont  Products. — The  l)u  Pont  companies  have  re- 
cently i.ssued  a  111  page  book,  5  in.  by  8  in.  in  size,  giving  a 
complete  list  of  the  products  made  by  E.  I.  Du  Pont  de 
X'emours  &  Co.,  the  Du  Pont  Fabrikoid  Company,  the  Du 
Pont  Chemical  Company  and  the  .\rlington  Companw  Tlie 
l>ook  contains  list  of  products  arranged  under  the  following 
heads:  high  explosives;  low  exj)losives;  black  blasting  pow- 
der; sj)orting  jxiwders;  ex|)losives  for  militar\-  uses;  m'sctl- 
laneous  commodities;  blasting  supplies;  Fabrikoid;  chemi- 
cals; Pyralin;  special  ])roducts  and  by-products.  In  each 
case  a  brief  description  of  the  commodity  is  given,  followed 
by  a  list  of  its  users  and  also  its  uses.  In  a  section  headed 
customers,  are  given  the  names  of  all  kinds  of  users  al]>ha- 
betically  arranged  followed  in  each  case  l)y  a  list  of  com- 
nKxlities  availal)le  for  that  jnirticular  industry.  The  book 
itself  is  bf)und  in  Fabrikoid. 


Car  Wheels. — The  .American  Steel  Foundries  have  issue  I 
an  attractive  catalogue  descriptive  of  the  Davis  steel  wheels 
made  l)\-  the  comj)any.  The  booklet  names  the  advantage^ 
of  the  Davis  one-wear  steel  wheel  as.>^erting  that,  "It  retain > 
the  advantages  of  the  cast  iron  wheel — a  hardened  tread  anU 
tlange,  a  softer  jdate  and  hub,  and  a  one-wear  con.<truction ' 
and  in  addition  is  stronger,  is  of  less  weight,  has  al>solut> 
rotundity  because  of  its  ground  treads  and  has  a  lower  main- 
tenance cost  on  account  of  fewer  removals  for  common  wheel 
defects.  The  booklet  is  well  illustrated,  there  being  given 
sections,  pictures  of  the  wheels,  and  a  numljer  of  views,  sonn- 
in  colors,  showing  the  manufacture.  One  section  deals  with 
wheels  for  electric  railway  service  and  another  gives  com- 
parative data  of  Davis  and  other  wheels. 

Telei'Hone  App.ar.atis. — The  Western  Electric  Compan\ 
has  recently  issued  Catalogue  X^^o.  .5  of  telephone  ai)paratu> 
and  supplies  containing  in  its  400  pages  illustrations,  de- 
.^criptions,  sj)ecifications  and  list  prices  of  its  comjdete  line 
of  tele])hones  and  accessories.  The  listings  include  everv- 
thing  that  is  needed  by  telephone  companies  for  the  inside 
and  outside  j)lant — telephones,  switchboards,  power  plants, 
cable,  line  construction  tools,  line  construction  materials  and 
miscellaneous  telephone  api)aratus.  The  listings  include  all 
types  of  equipment  that  are  in  common  use.  The  l)ook  con- 
tains, further,  complete  descriptions,  circuit  diagrams  and 
directions  for  use.  The  Western  Electric  Com])any  has  also 
lately  issued  the  section  of  the  catalogue  dealing  with  inter- 
phones in  a  separate  60-page  catalogue  bearing  the  title: 
Western  Electric  Interphones  and  Accessories. 

He.at  Insul-ATIon  for  Ste.am  Lines  and  Boilers. — The 
.\rmstrong  Cork  &  Insulation  Company,  Pittsburgh,  Pa., 
has  recently  issued  an  84  page  book,  entitled  Xonjxireil  High 
Pressure  Covering  for  Heated  Surfaces,  treating  in  great 
detail  of  the  subject  of  insulation  for  high  pressure  and 
superheated  steam  lines.  The  first  few  pages  of  the  book 
consider  the  reciuirements  for  this  kind  of  insulation.  Pages 
7  to  21  are  devoted  to  a  series  of  comparative  tests  made  at 
the  comj)any"s  Beaver  Falls  factory.  .\s  a  result  of  these 
tests  the  company  has  been  able  to  fix  definitely  the  heat 
hisses  from  various  sizes  of  pipe,  both  covered  and  uncovered. 
These  losses  are  given  in  B.  t.  u.  units  per  lineal  foot,  per 
degree  difference  in  temperature  for  24  hours,  and  are  tab- 
ulated on  pages  41  and  42.  On  page  45,  there  are  also  given 
tal)les  which  show,  in  a  general  way,  the  most  economical 
thicknesses  of  Xonpareil  high  pressure  covering  to  use,  based 
on  different  steam  costs.  A  complete  .set  of  specifications, 
covering  the  correct  installation  of  the.se  various  thicknesses 
or  covering,  is  given  on  y)ages  65  to  78.  The  book  is  well 
l)ound  in  l)oard  and  is  well  illustrated  with  half  tones  and 
line  drawings. 

Air  CoAfi'REssoRs,  Water  Drills,  Erf. —  The  Ingersoll- 
Rand  Company,  Xew  Vork,  has  recently  i.ssued  three  bulle- 
tins, designated  res|)ectively,  Forms  .i0.^6,  M)29  and  4120. 
Form  .lO.-if)  deals  with  turbo  blowers.  'These  blowers  are 
•suitable  for  any  air  service  where  the  capacity  re(|uirvments 
range  from  .^OOO  to  ,>5,0()0  cu.  ft.  of  free  air  i)er  minute 
at  Drcssures  of  1  to  2 '  _.  lb.,  and  are  particularly  adaj)ted 
tor  such  work  as  foundry  cupola  Ijlowing;  atomizing  oil  for 
oil  burners:  supplying  Idast  to  various  kinds  of  heating  and 
annealing  furnaces;  Idowing  air  for  water  gas  generators: 
pneumatic  conveying  systems  and  for  ventilating  puq)oses. 
Form  .)029  describes  the  "Ingersoll-Rogler"*  Class  "ORC" 
Corli»  steam  driven  air  compressors  of  the  duplex  tvi)e,  with 
the  steam  cylinders  next  to  the  frames  and  sei)arated  from 
the  air  cylinders  by  oi)en  distance  pieces.  This  type  of  ma- 
chine is  offered  in  four  different  combinations  of  cylinders. 
The  catalogue  gives  sizes  and  caj)acities.  Fonn  4120  de- 
scribes the  Leyncr-Inger.voll  water  drills  of  both  the  Xo.  18 
and  Xo.  26  tyjie.  It  explains  the  con.struction  in  detail,  and 
illustrates  the  different  tyi)es. 
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gjpjjjg  Publication   of  this   issue   was   rushed 

when  it  became  evident  early  in  the  last 
week  of  August  that  a  general  railroad 
Publication  strike  was   imminent.       It  was   feared 

that  if  publication  was  deferred  until  the  usual  time  the  en- 
tire issue  might  be  held  up  in  the  mails  for  an  indefinite 
period.  Because  of  this  hurried  pul)lication  it  was  impos- 
sible to  include  very  much  of  the  proceedings  of  the  conven- 
tion of  the  International  Railway  General  Foremen's  Asso- 
ciation, although  we  had  made  special  arrangements  to  pub- 
lish a  full  account  of  it  in  this  issue.  The  remainder  of  the 
pnx-eedings  of  this  meeting  will  be  fully  covered  in  our  Oc- 
tober numljer.  Meanwhile  complete  accounts  of  the  annual 
conventions  of  the  International  Railroad  Master  Black- 
Miiiths"  Association  and  the  American  Railway  Tool  Fore- 
nun's  Association  will  be  found  in  this  number.  As  noted 
elsewhere,  the  annual  convention  of  the  Traveling  Engineers" 
.Association  has  been  postponed  indefinitely.  Just  what  ac- 
tion will  be  taken  by  the  Master  Car  and  Locomotive  Paint- 
ers' Association,  which  is  scheduled  to  hold  its  annual 
meeting  at  Atlantic  City,  Septeml)er  12-14,  and  the  Chief 
Interchange  Car  Inspectors'  and  Car  Foremen's  Association, 
which  is  to  meet  in  Indianapolis,  Ind.,  Octoljer  ,>-5,  will,  of 
course,  depend  upon  later  developments.  The  present  crisis 
may  be  regarded  as  one  of  the  most  serious  periods  in  the 
progress  of  our  railways,  as  well  as  in  the  history  of  the  na- 
tion, and  it  will  be  necessary  for  ever>-  loyal  railway  officer 
and  employee  to  do  his  utmost  to  bring  it  to  a  satisfactory- 
conclusion. 


I)ossibilities  of  these  meetings  to  the  extent  that  some  few  do 
they  would  not  onh  encourage  their  subordinates  to  attend, 
but  would  order  them  to  do  so  and  see  that  their  expenses 
were  paid. 


Clearance  Diagrams  ^^o^*  roads  follow  the  practice  of  mak- 
ing clearance  diagrams  for  locomotives; 
this  practice  can  profitably  be  extended 
Passenger  Cars  ^^  jj^^  passenger  train  cars.  On  a  cer- 
tain railway  a  derailment  occurred  on  one  of  the  double  track 
lines  in  a  rather  congested  part  of  a  city.  The  conditions 
were  such  that  by  throwing  the  out-ide  track  out,  traffic  could 
be  continued.  The  buildings  in  the  vicinity  of  this  point  were 
built  so  close  to  the  track  that  a  cjuestion  arose  as  to  whether 
there  was  sufficient  clearance  for  the  cars  in  the  train  that  was 
about  due.  A  reference  to  the  clearance  diagrams  showed  just 
what  changes  would  be  necessary  to  permit  the  train  to  pass 
with  safety.  This  use  of  the  diagrams  not  only  avoided  some 
delay,  but  also  prevented  any  damage  to  the  equipment.  An- 
other use  to  which  such  diagrams  can  be  put  is  in  determining 
upon  what  equipment  can  l)e  sent  out  on  foreign  lines.  This 
is  of  special  importance  at  this  time  in  connection  with  the 
movement  of  troops.  Ihe  diagrams  can  be  made  in  a  concise 
form  so  as  to  be  easil\-  carried  and  referred  to. 


Fuel  Economy 


vs. 


An  Opportunity         J^^^'  Roiluuiy  Mechanical  Engineer  has 
used  its  influence  freely  and  fully  to- 
ward the  upbuilding  and  strengthening 
Boosters  q£  railway  mechanical  department  as- 

sociations. It  has  done  this  with  the  knowledge  that  the  mem- 
bers who  attended  the  meetings  of  these  organizations — and 
therefore  the  roads  which  they  represent — would  be  greatly 
benefited  thereby.  Its  editors  could  give  remarkable  in- 
stances of  the  increased  efficiency  and  effectiveness  of  men 
who  have  been  inspired  and  instructed  by  attending  the  con- 
ventions. In  order  to  place  on  record  convincing  testimony 
as  to  the  benefits  derived  from  membership  in  different  rail- 
way mechanical  as.sociations  we  want  to  secure  data  concern- 
ing specific  instances  of  improvement.  These  testimonies  or 
ontributions  should  be  brief,  practical  and  to  the  point. 
.\ctual  details  of  improvement  or  progress  which  have  been 
made  should  be  given  as  far  as  possible.  The  letters  should 
not  be  more  than  750  words  in  length  and  must  be  received 
;it  our  office  in  the  Woolworth  building  not  later  than  No- 
vember 1,  1916.  Prizes  of  $15  will  be  awarded  for  each  of 
the  three  best  articles;  others  will  be  paid  for  according  to 
our  regular  rates.  Here  is  a  splendid  opportunity  to  testify 
concerning  the  practical  benefits  which  you  have  received 
from  your  association.  It  may  encourage  your  higher  officers 
to  continue  sending  you  to  the  meetings  and  may  induce  oth- 
ers to  attend.     If  the  higher  officers  generally   realized  the 


Our  fuel  econom}-  engineers  are  con- 
stantly advocating  closing  the  fire  door 
between  each  shovel  full  of  coal  fired, 
Boiler  Maintenance  ^j^g  reason  for  which  is  to  prevent  an 
undue  amount  of  cold  air  entering  the  firel)0x.  thus  C(X)ling 
the  fire  and — their  second  reason — cooling  the  firel)Ox  sheets 
and  tube  sheets,  with  the  accompanying  deleterious  effects.  We 
believe  that  the  second  reason  should  come  first,  for  the  effect 
of  the  cold  air  on  the  firel)ox  sheets  is  far  more  expensive  than 
the  waste  in  fuel  caused  by  cooling  the  fire.  Mayl>e  the  fuel 
men  think  the  same  thing,  but  how  many  times  do  we  see  a 
fireman  trying  to  prevent  his  engine  from  popping  by  opening 
this  very  same  door  to  cool  the  fire?  On  the  road,  keeping  the 
fire  door  closed  is  a  hard  and  fast  rule.  If  the  engine  pops 
the  injectors  are  opened,  and  if  the  lx)iler  is  full  the  engine  is 
allowed  to  pop.  and  no  attempt  is  made  to  save  the  coal  at 
a  sacrifice  of  the  tube  and  firebox  sheets.  This  is  one  of  the 
little  things  that  the  fuel  engineer  might  easily  overlook,  and 
he  needs  only  to  confer  with  his  confrere,  the  chief  lx)iler 
inspector,  to  find  out  how  important  it  is. 


Railroad   Clubs        ^^  '^  unfortunate  that  a  numl^er  of  rail- 

„   ..  road  clubs  are  falling  down  badly  on 

the   programs    for  their   meetings.      A 

^^^^  strong,  wide-awake  subjects  committee, 

which  would  plan  the  meetings  for  the  entire  year  and  would 

then  use  the  various  means  at  its  disposal  for  securing  the 

ver}'  best  men  to  present  the  papers,  and  properly  coach  them, 

could  do  much  to  brace  up  these  clubs  and  make  than  a  real 
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force  in  the  various  districts  in  which  they  are  located.  Some 
idea  of  what  can  be  accomplished  by  the  display  of  a  little 
real  energy  can  be  seen  in  the  progress  which  was  made  by 
the  Western  Railway  ("lub  last  year.  It  is  unfortunate  that 
the  New  York  Railroad  Club,  with  its  wonderful  facilities 
and  strength  in  both  meml)ership  and  finances,  should  fall 
so  far  short  of  its  opportunities.  There  is  no  reason  why  it 
should  not  l)e  a  real  power  in  the  railroad  field  becau.se  of 
the  value  and  importance  of  the  papers  which  might  be  pre- 
sented before  it  and  the  discussions  which  could  be  pro- 
voked. Few  railroad  or  technical  associations  have  such  a 
wealth  of  material  availal)le  and  such  a  good  vehicle  for 
bringing  it  out,  and  yet  the  greater  nunilxT  of  its  meetings 
are  of  a  ver>-  mediocre  type. 


Locumotive  ^"   another   i)art   of  this   i.ssue   will   be 

„  ..  found  the  first  installment  of  an  article 

by  J.  T.  Anthony  dealing  with  locomo- 
Efliciency  ^j^^   boiler   efficiency.     The   remaining 

part  of  the  article  will  l)c  published  in  an  early  issue.  The 
author  is  well  known  in  railway  circles  in  this  country  and 
has  given  much  study  and  investigation  to  matters  pertain- 
ing to  the  improvement  of  the  locomotive  boiler.  It  is  of 
particular  interest  to  note  the  discussion  of  the  effect  of 
moisture  in  coal.  There  is  a  general  idea  that  when  coal 
is  wet  it  burns  better.  Mr.  Anthony  takes  direct  issue  with 
this  assumj)tion.  Special  attention  is  also  called  to  the 
comments  on  tul)e  heating  surface,  as  well  as  the  discussion 
of  the  length  and  diameter  of  tul)es.  While  the  present  day 
kxomotive  is  a  remarkably  efficient  machine,  there  is  still 
room  for  improvement.  Firebox  efficiency  can  be  increased 
by  using  laryc  grates,  and  providing  longer  combustion 
chambers  and  devices  tending  to  mix  the  gases.  The  author 
points  out  that  at  present  both  grates  and  combustion  cham- 
l)er  space  are  being  forced  beyond  their  capacity,  while  neither 
firebox  nor  tul>e  heating  surfaces  are  being  used  to  their 
capacity.  The  diagrams  will  be  found  of  great  assistance 
in  studying  this  article  and  the  entire  discussion  should 
prove  of  the  utmost  value  to  railway  mechanical  department 
men.  The  article  is  in  two  installments,  and  the  second  one 
will  be  published  in  an  early  issue.  The  foregoing  gives  a 
few  of  the  conclusions  reached  in  the  author,  these  being  sum- 
marized in  the  conclusion. 


Hot  Boxes 
on 


What  causes  hot  boxes  on  freight  cars? 
How  may  they  be  eliminated?     Some 
claim  that  the  greater  proportion  of  hot 
Preifiht  Cars  boxes  is  caused  bv  mechanical  defects; 

others  claim  that  carelessness  and  neglect  on  the  [)art  of  the 
employees  is  responsible  for  most  of  the  trouble.  What  are 
these  mechanical  defects  and  how  may  they  i)e  remedied? 
How  can  the  employees  be  educated  and  inspired  to  perform 
their  duties  i)roperly?  It  has  been  said  that  90  per  cent  of 
all  the  oil  in  journal  boxes  is  wasted.  If  this  is  so,  how  may 
it  be  conserved  and  used  to  the  best  advantage  in  the  pre- 
vention of  hot  box  troubles?  These  questions  are  merely  sug- 
gestive of  the  different  phases  of  the  hot  box  question  which 
we  hope  different  contributors  will  discuss  in  the  competition 
on  Hot  Boxes  on  Freight  Cars  which  was  announced  in  our 
August  issue  and  which  will  close  on  October  1.  W'e  do  not 
mean  to  infer  that  each  contestant  should  discuss  all  of  these 
phases  of  the  question;  rather  is  it  our  purpose  to  encourage 
each  individual  who  has  had  experience  in  studying  and  help- 
ing to  solve  the  problem  to  discuss  that  part  with  which  he 
is  most  familiar  and  towards  the  solution  of  which  he  can 
advance  the  most  practical  suggestions.  The  best  three  let- 
ters, not  to  exceed  750  words  in  length  and  accompanied  by 
such  sketches  or  photographs  as  may  be  necessary,  will  be 
awarded  prizes  of  $15  each.    Those  contributions  which  are 


not  awarded  a  prize,  but  which  are  published,  will  be  pv. 
for  at  our  regular  rates.    The  judges  will  base  their  decisi  )i 
ujwn  the  practical  value  of  the  suggestions  which  are  mac  e.l 
'Ihe  contributions  must  be  received  at  the  offices  of  the  Ka  l.\ 
Tiuiy  Mechanical  lingineer  in  the  \\'oolworth  building,  N(  \v| 
York,  not  later  than  October  1. 


Passenger  When  the  men   who  conduct  the  jo-^el 

„  columns  in  the  daily  papers  run  shcrtl 

of  material  ihev  frequentlv  fall  back  en 
the  |)as.senger  car  window  and  its! 
tendenc}  to  stay  shut  at  all  times  and  under  whatever  treat- 
ment. It  is  therefore  a  relief  to  learn  recentl}-  of  a  numbtr  I 
of  cases  in  modern  car  equipment  in  which  the  proceeding  is 
entirely  reversed.  The  locking  apparatus  in  such  cases  is 
out  of  order  and  the  windows  positively  refuse  to  stay  shut, 
which  condition  makes  matters  interesting  for  the  passengers, 
particularly  when  the  train  is  passing  through  a  rainstorm, 
liut  setting  aside  the  daily  papers'  ideas  of  the  car  window, 
it  is  unfortunately  true  that  a  great  many  of  them  are  a  source 
of  annoyance.  It  is  an  hourly  occurrence  on  almost  any  rail- 
road for  passengers  either  to  have  difficulty  in  raising  a  win- 
dow or  to  find  that  it  is  impossible  to  open  one  at  all.  .\ 
great  many  of  the  latching  and  lifting  mechanisms  are  far 
from  satisfactor}-,  and  some  of  the  weather  stripping  seems 
to  be  designed  with  the  sole  purpose  of  supplying  so  mudi 
frictional  resistance  to  the  movement  of  the  window  as  to 
make  it  impossible  of  opening  with  anything  short  of  a  jimmy. 
The  condition  mentioned  ai>ove,  of  windows  opening  practi- 
cally of  their  own  accord,  is  not  the  usual  one;  but  to  any- 
one who  travels  to  any  great  extent,  windows  which  are  diffi- 
cult or  impossible  to  open  are  nothing  new.  There  is  a  great 
deal  of  justification  in  the  complaints  of  the  traveling  public 
regarding  window  conditions  in  the  average  passenger  equip- 
ment, and  there  is  room  for  much  improvement  in  the  appli- 
cation of  fastenings  and  weather  stripping  to  make  the  win- 
dows so  that  the}'  can  be  easily  opened  by  passengers  and  so 
that  they  will  at  the  same  time  remain  storm  proof  when 
closed. 


•pi,e  As  a  foreman  or  officer  how  do  you  ap- 

„  ,  ,  proach  your  work?   You  may  have  few 

successiul  J  ■T'  J 

or  many  men  under  you.     lo  produce 

Officer  results  you   must  work  through   them. 

They  may  Ijc  of  many  different  types  and  minds,  but  you, 
by  your  personality,  have  got  to  inspire  and  educate  them  to 
direct  their  energies  to  the  best  possible  advantage.  Too 
many  supervising  officers  take  a  narrow  and  superficial  view 
of  their  responsibilities  and  possibilities.  They  tie  them- 
selves uj)  with  so  much  detail  and  take  so  intense  an  interest 
in  their  own  detail  performance  that  they  lose  the  broad  as- 
pect which  is  so  necessary  in  supervising  the  work  of  others. 
The\'  lose  sight  of  the  future  because  their  noses  are  kept  at 
the  grind.stone  of  the  present.  They  will  spend  time  and 
energy  on  some  problem  which  will  give  an  immediate  re- 
turn that  may  be  measured  in  dollars  and  cents  and  never 
see  the  l)ig  thing,  the  neglect  of  which  may  cost  their  em- 
ployers hundreds  of  thousands  of  dollars  a  few  years  hence. 
True,  the  managements  often  wink  at  this  practice  l)ecause 
they  are  more  interested  in  making  an  immediate  showing 
than  of  taking  the  chances  of  sowing  where  others  may  reap 
in  the  future.  It  is  this  shortsighted  attitude  that  is  respon- 
sible for  the  neglect  and  lack  of  interest  in  the  apprentice 
problem  and  the  development  of  means  for  properly  selecting 
and  developing  men.  It  is  this  lack  of  foresight  which  has 
placed  the  emphasis  on  the  conservation  and  efficient  use  of 
materials  and  at  the  same  time  has  almost  overlooked  the 
human  element,  the  proper  handling  of  which  can  save  dol- 
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l^r~   whereas  the  better  use  of  materials  may  only  save  cents, 
or  >   en  mills.  


in    Important 


The    Master    Car    Builders'    and    the 
American  Railway  Master  Mechanics' 
Car  Department       Associations   consider   and   pass   upon 
Convention  ^^le  larger  and  more  important  problems 

of  t'le  mechanical  department.  A  considerable  number  of 
mint»r  mechanical  department  associations  discuss  the  detail 
prol'lems  with  which  they  are  concerned;  the  time  is  surely 
coniinti  when  these  organizations  will  be  more  closely  allied 
uitli  the  larger  ones,  thus  greatly  improving  their  effective- 
nL>r-  and  possibilities.  Most  of  these  minor  associations,  with 
one  L-xception,  are  largely  concerned  with  the  work  of  the 
locomotive  department  and  touch  only  to  a  slight  extent  and 
largely  incidentally  on  car  department  problems.  The  ex- 
ception is  the  Chief  Interchange  Car  Inspectors'  and  Car 
Foremen's  Association,  which,  although  it  has  been  growing 
rapidly  in  strength  in  recent  years,  has  not  as  yet  achieved 
;i  place  to  which  its  work  rightly  entitles  it.  Its  leaders, 
however,  realize  that  because  of  the  fact  that  its  members  are 
on  the  tiring  line  and  are  intimately  acquainted  with  all  the 
details  of  the  work  handled  by  the  car  department  it  can  be- 
come a  most  important  adjunct  to  the  Master  Car  Builders' 
.Association.  With  this  in  mind  they  have  arranged  to 
broaden  its  activities  by  interesting  more  of  the  members  of 
the  car  department  and  at  the  same  time  concentrating  upon 
the  solution  of  the  larger  and  more  troublesome  questions 
which  confront  them.  That  they  are  on  the  highway  to  suc- 
cess in  their  efforts  is  indicated  by  the  program  for  the  an- 
nual meeting  which  is  to  be  held  next  month  at  Indianapolis, 
Ind. 

Of  special  interest  is  the  unique  competition  on  car  de- 
partment apprenticeship.  Considering  the  efforts  which  have 
been  made  to  develop  an  effective  car  department  apprentice 
system  on  several  roads,  and  the  fact  that  the  members  of 
this  association  are  practical  men,  thoroughly  acquainted 
with  the  detail  conditions  under  which  the  work  of  the  car 
department  is  carried  on,  it  would  seem  that  the  individual 
members  of  the  association  would  be  in  position  to  make 
some  splendid  suggestions  looking  toward  more  rational 
methods  for  recruiting  its  ranks,  and  that  these  suggestions, 
after  thorough  study  and  discussion,  could  be  formulated  and 
referred  to  the  Master  Car  Builders'  Association  as  recom- 
mended practice.  While  the  members  of  the  Master  Car 
Builders'  Association  have  discussed  this  question  a  number 
of  times  they  have  never  gotten  very  far  with  it.  While  they 
realize  its  tremendous  importance  in  connection  with  the  fu- 
ture welfare  of  the  car  department,  their  lack  of  success  in 
solving  the  problem  furnishes  the  Chief  Interchange  Car 
Inspectors'  and  Car  Foremen's  Association  a  splendid  op- 
jM^rtunity  to  make  itself  of  real  value  and  effectiveness  to 
the  larger  association. 

The  same  thing  is  true  of  the  other  subjects  which  are  to 
be  reported  upon  and  it  is  hoped  that  the  discussions  will  be 
freely  participated  in  by  those  present.     In  the  discussions 
which  have  been  held  in  our  columns  during  the  past  year 
in  relation  to  the  qualifications  and  training  of  car  inspec- 
tors the  fact  was  clearly  developed  a  number  of  times  that 
the  effectiveness  of  the  car  department  can  be  greatly  in- 
'  reased  by  encouragement  on  the  part  of  supervising  officers 
'  f"  those  men  who  occupy  important,  though  minor,  positions 
I  the  department.      It  is  anticipated  that  the  constitution 
nd  by-laws  of  the  Chief  Interchange  Car  Inspectors'  and 
ar  Foremen's  Association  will  be  amended  in  order  to  ad- 
nit  to  its  membership  car  inspectors,  M.  C.  B.  bill  clerks  and 
thers  actively  engaged  in  the  work  of  the  car  department, 
^ne  way  of  encouraging  these  men  would  be  to  select  a  nura- 
er  of  them  who  are  best  fitted  to  take  advantage  of  it  and 
'nd  them  to  the  convention.     Undoubtedly  the  concrete  re- 
irns  which  would  be  apparent  within  a  reasonable  time 
^(juld  many  times  repay  the  expense  thus  incurred. 


NEW   BOOKS 

Oil  Fuel  Equipment  for  Locomotives.  By  Alfred  H.  Gibbings.  Bound  in 
cloth,  120  pages,  554  in.  by  854  ««•  Illustrated  and  indexed.  Published 
by  the  D.  Van  Nostrand  Company,  25  Park  Place,  New  York,  N.  Y. 
Price   $2.50. 

This  book  is  of  a  practical  nature,  including  only  such  ref- 
erences to  theory  and  the  principles  of  combustion  as  are  con- 
sidered necessary  in  order  that  the  subject  may  be  clearly 
understood.  It  is  intended  chiefly  for  the  use  of  mechanical  de- 
partment officers,  Jjut^ontains  a  great  deal  of  data  of  use  to 
anyone  having  tOTkJwnh  oil-burning  locomotives.  It  deals 
with  the  different  systems  of  burning  fuel  oil,  the  regulation  of 
draft  and  of  oil  supply  and  the  arrangement  of  the  various 
j)arts  of  the  apparatus.  A  chapter  is  devoted  to  tests  and  run- 
ning conditions  and  one  to  auxiliary  appliances,  while  there 
is  included  for  reference  a  list  of  modern  publications  and 
papers  on  fuel  oil.  The  illustrations  are  particularly  clear, 
most  of  them  being  line  engravings,  although  some  very  good 
lialf -tones  are  included  and  are  of  very  considerable  assist- 
ance in  making  the  suljject  clear.  There  is  also  an  inset 
which  shows  the  general  arrangement  of  the  apparatus  for 
the  pressure-jet  system  of  oil  burning. 


The  Principles  and  Practice  of  Cost  Accounting.  By  Frederick  H.  Baugli. 
Bound  in  cloth,  180  pages,  6  in.  by  8yi  in.  Published  by  the  author. 
P.  O.  Box  682,  Baltimore,  Md.     Price,  $3. 

The  author's  object  in  the  preparation  of  this  work  was  to 
provide  a  comprehensive  and  practical  presentation  of  the 
general  principles  upon  which  is  based  the  cost  accounting 
for  manufactured  articles,  the  application  of  these  principles 
in  a  general  manner  and  the  illustration  of  the  details.  The 
objections  raised  by  many  manufacturers  to  the  installation 
of  a  system  of  cost  accounting  have  been  due  often  to  the 
number  and  complexity  of  the  books  and  forms  proposed  and 
to  the  extra  labor  necessary  to  keep  them.  The  author's  meth- 
ods call  for  little,  if  any,  addition  to  the  books  which  a  cor- 
poration ordinarily  should  possess,  and  in  this  respect  his 
work  should  be  worthy  of  careful  attention.  The  treatment 
of  the  subject  is  based  on  the  assumption  that  the  reader  has 
an  elementary  knowledge  of  ordinar>'  accounting  and  is 
viewed  from  the  standpoint  of  the  accountant  rather  than  that 
of  the  factory  manager.  It  does  not  deal  with  factory  man- 
agement, or  efficiency  engineering  so  called,  except  in  so  far 
as  cost  accounting  is  necessary  for  the  purpose  of  efficient  ad- 
ministration. 


Power  Tfa<'.smtssion  by  Leather  Belting.  By  Robert  Thurston  Kent,  If.E., 
Consulting  Engineer.  Bound  in  cloth,  114  pages,  Syi  in.  by  8  in. 
Illustrated.  Published  by  John  Wiley  &  Sons,  Inc.,  New  York.  Price, 
$1.25  net. 

This  book  is  one  of  a  new  Wiley  engineering  series,  in  whicli 
each  book  will  be  devoted  to  a  single  subject  of  engineering 
practice,  the  object  being  to  place  in  the  hands  of  the  prac- 
ticing engineer  the  essential  information  regarding  each  sub- 
ject. They  are  intended  to  be  more  in  the  nature  of  a  manual 
of  practice  than  theoretical  discussions  of  the  subject  treated. 
The  work  of  the  author  in  the  present  volume  has  Ijeen  largely 
that  of  a  compiler  of  the  work  of  Taylor,  Barth  and  others 
gathered  from  the  literature  of  the  subject,  which  has  been 
widely  scattered  through  the  transactions  of  engineering  so- 
cieties and  the  files  of  technical  journals.  Two  of  the  eight 
chapters  of  the  book  are  devoted  to  a  discussion  of  the  theor\ 
underlying  belting  practice.  The  remainder  of  the  book  is 
of  direct  practical  application  to  the  man  in  the  shop  who 
has  to  do  with  the  operation  of  the  belts  or  to  the  engineer 
dealing  with  the  layout  of  belt  drives.  The  practical  value  of 
the  book  is  considerably  increased  by  the  inclusion  of  a  num- 
ber of  tables  at  the  back  of  the  book  which  are  arranged  with 
thumb  index  for  convenient  access.  This  is  a  feature  which 
will  be  greatly  appreciated  by  all  users  of  the  book. 
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Communications 


COMBINED     AUTOMATIC    AND    STRAIGHT    AIR     ON 
FRENCH    PASSENGER    EQUIPMENT 

I'aris.   France. 

To  THE  Editor: 

The  Pari.s,  Lyons,  Mediterrunean  Railway  makes  use  of  a 
system  of  combined  automatic  and  straight  air  brakes  on  its 
pa.ssenger  equipment  which  operates  in  a  manner  similar  to 
the  combined  automatic  and  straight  air  brakes  now  in  use 
on  many  American  locomotives.  A  so-called  double  valve 
is  connected  up  under  each  coach  as  shown  in  the  sketch,  two 
train  pipes,  of  course,  being  necessary,  one  for  the  straight 
air  and  one  for  the  automatic  brake.  The  straight  air  is 
u.sed  in  holding  trains  on  long  descending  grades. 

The  operation  is  as  follows:  When  the  automatic  brake 
is  applied  the  j^iston  moves  to  the  right,  opening  communica- 


ToTnpk  Valve 

Broke  Cylinder 

Conned  ion 


To  Straight 
OirPipe 


To  Brake  Cylinder 


Type    of    Three    Way     Valve     Used     In     French     Passenger     Brake 

Equipment 

tion  between  the  triple  valve  and  the  brake  cylinder.  The 
brake  is  applied  and  released  in  the  usual  way.  When  the 
straight  air  is  aj)plied  the  piston  moves  to  the  left,  thereby 
connecting  the  brake  cylinder  with  the  straight  air  train  line, 
the  valve  remaining  in  this  position  until  the  next  automatic 
application  is  made.  In  the  case  of  a  break-in-two,  the 
automatic  brake  is  not  prevented  from  applying  in  the  usual 
way. 

The  straight  air  is  controlled  by  a  wheel-operated  feed 
valve.  When  screwed  down  tight  the  valve  is  closed,  but  by 
unscrewing  it  the  valve  is  permitted  to  open  against  the 
tension  of  a  spring  which  determines  the  straight  air  pipe 
pressure,  the  tension  of  the  spring  being  decreased  as  the 
hand  wheel  is  unscrewed.  W.  G.  Landon. 


THE  "I.  C.  C.  DETECTOR" 

(llllAl.il,     111. 

(With  apologies  to  Wallace  Irwin.) 
Dear  Editor.- 

Like  Hon.  T.  R.  I  have  make  successful  come-i)ack. 
Previous  to  position  of  I.  C.  C.  detector,  I  have  job  at  Lake- 
side shop  of  Western  Mo.  R.  R.  and  polish  tender  with 
lampblack  and  oil  to  make  brilliant  for  18  hr.  Royal  Blue 
Streak. 

I  alight  Lakeside  today  with  new  clothes  and  iron  cross 
prominently  display  on  bosom.  Immediately  I  spy  previous 
boss  flutter  around  ash-pit,  so  I  strut  by  with  right  thumb  in 
vest  corner.  "Ohio,"  I  emit  for  greeting.  He  reply  with  grunt, 
"Hello,  ginney,  are  you  still  wiping  tanks?"  I  answer  with 
silence  and  blushingly  flip  engraved  card  in  paw.  "Ordi- 
nary hat  pretty  tight  now,  eh?"  I  grin  with  fine  nature  and 
dispense  business. 

I  see  old  No.  2J  approach  and  relate  how  I  receive  once 
hot  water  down  neck  when  removing  cinder  from  pit  by 
leak  in  cylinder  ca.sting.  On  approach,  I  are  astonish  to 
see  when  steam  apply  same  leak  e.xist  and  cloud  of  steam 
flow  between  saddle.  I  announce  repairs  have  to  make  and 
old  boss  reply  it  are  impossible  without  renewing  cylinder. 
I  express  regret  with  tremor  in  throat,  but  he  quiet  which 
make  issue  of  form  5  less  heartrending. 


We  examine  five  more  locomotives  and  I  are  compe  t| 
form  5,  four  of  them  for  following  defect: 

Engine  No.  18  have  1  9/16  in.  flange,  which  are  dan  ;erl 
ous  on  account  cutting  bolts  on  track  use  by  flier  and  en| 
danger  innocent  widows  and  orphans. 

Engine  No.  24  are  remove  from  service  on  account  lyll 
inder  valve  leaking  and  shooting  steam  in  right  engii  eti 
window.  Also  it  have  '4  in.  lost  distance  between  teriU] 
and  9/64  in.  flat  spot  on  couple  pin. 

Engine  No.  26  have  crack  bell  and  won't  sound  by  ai| 
unless  assi.stant  engineer  start  with  rope. 

Engine  No.  19  do  not  prime  water  unless  3  feet  in  taik] 
which   are  leaking  bad,  headlight  glass  missing  and   c;  n 
.see   1000  yards  on  account  rusty  reflector;   also  couple  !>al 
have  hole  wore  oblique.     Cab  also  need  paint  bad  and  cu-h 
ions  have  lose  most  stuffing. 

Engine  No.  22  only  one  pass  and  she  about  ready  fo 
.scrap,  but  on  account  old  friendship,  I  wink  at  .some  defc. 
and  recite  that  it  are  account  personal  love  for  old  boss  tluitl 
I  relent. 

I  express  great  sorrow,  but  hope  for  100  per  cent  efficitiu 
next  time  while  he  remark  in  blank  verse,  which  I  unaltl<  | 
to  repeat  on  account  censor  by  postmaster-general. 

Yours  truly, 

TOBESURA   WenO. 


THE  M.  C.  B.  BOOK  OF  RULES 

Luw.ow,  Kv. 

To  THE  Editor: 

I  was  much  interested  in  the  editorial  in  the  Daily  Rail 
way  Age  Gazette  of  June   15,    1916,  entitled   "Suggesticjn^ 
Regarding  M.   C.   B.   Rules."     Such  a   book,  composed  of 
the  M.  C.  B.  Rules  of  Interchange,  the  Loading  Rules,  tlii 
Tank  Car  Rules  and  the  Safety  Appliance  Rules,  which  art 
recjuired  by  the  car  inspector  on  the  job,  would  assist  him 
in   forming  quicker  and   better  judgment  regarding  defect? 
of  cars,  and  would  tend  toward  uniformity  of  judgment  l>\ 
all  inspectors.     It  would  give  the  inspectors  more  time,  so 
that  they  could  watch  more  carefully  things  that  now  have 
to  be  passed  over  hurriedly,  and  would  reduce  considerably 
the  amount  of  writing  which  car  inspectors  have  to  do  now. 

M.  Glenn,  Sr. 


Belgian  Coal. — The  output  of  coal  in  Belgium  in  19().i 
was  23,871,000  tons;  in  1913  the  output  had  declined  to 
22,858,000  tons.  The  production  has  been  practically  sta- 
tionary for  the  past  20  years.  While  Belgian  coal  mininn 
has  thus  made  little  or  no  progress  of  late,  the  output  of  coal 
in  the  United  States  increased  between  1903  and  1913  to  the 
extent  of  60  per  cent;  that  of  Great  Britain,  23  per  cent;  that 
of  Germany,  18  per  cent,  and  that  of  France,  15  per  cent. 
As  the  production  of  j)ig-iron  from  Belgian  blast  furnaces 
was  increasing  before  the  war,  it  was  necessary  to  import 
more  coal  from  Germany.  Of  course,  the  war  has  utterly 
disorganized  Belgian  metallurgy,  coal  mining,  coal  importin:^ 
and  other  industries. — Engineering. 

Difference  in  Temperature  Causes  Loss  of  Heat.-- 
Loss  of  heat  by  radiation  varies  with  the  difference  in  tem- 
perature between  the  steam  and  the  surrounding  medium,  th? 
insulating  quality  or  low  conductivity,  of  the  covering  an  1 
the  amount  of  the  exposed  area.  Variations  in  detail  in  dif- 
ferent plants  vary  the  monetary  loss  by  radiation,  but  som-* 
idea  of  the  magnitude  of  this  loss  in  one  plant  may  Ije  gaine  1 
from  the  statement  that  by  the  proper  insulation  of  a  pij  - 
having  an  area  of  65  sq.  ft.,  carrying  steam  at  150  lb.  pres- 
sure, with  a  room  temperature  of  65  degs.  F,,  the  condensa- 
tion has  been  reduced  from  74.40  to  11.58  lbs.  per  hour. 
With  coal  at  $4  per  ton  and  with  an  evaporation  of  11  lb- 
of  water  per  pound  of  coal,  this  would  be  equal  to  a  savin ; 
of  about  50c.  per  year  for  each  square  foot  of  pipe. — Powei 


Locomotive  Boiler  Efficiency 

Not  Governed  by    Mere  Extent  of  Heating   Sur- 
face; Firebox  Offers  Largest  Field  for  Improvement 

BY  J.  T.  ANTHONY*  • 


■i 


THE  sustained  hauling  capacity  of  a  locomotive  depend- 
ing primarily  upon  the  ability  of  th^  boiler  to  furnish 
steam,  it  has  been  necessary  to  constantly  increase 
tliL  capacity  of  the  boiler  in  order  to  keep  pace  with  the 
increase  in  size  and  power  of  the  locomotive.  This  has 
been  accomplished  mainly  by  increasing  the  size  of  the 
boiler,  not  by  increasing  its  efficiency. 

1  he  increase  in  capacity  of  the  locomotive  has  been  ac- 
companied by  an  increase  in  over-all  efficiency.  The  fuel 
coii-sumption  per  ton-mile  has  decreased.  The  steam  consump- 
tion per  indicated  or  drawbar  horsepower  has  been  greatly 
reduced,  and  so  has  the  coal  consumption;  but  the  steam  gen- 
erated per  pound  of  fuel  (which  is  the  measure  of  boiler  effi- 
ciency) has  increased  only  as  the  brick  arch  and  similar  de- 
vices have  been  added  to  the  boiler,  There  has  been  little  or 
no  increase  in  boiler  efficiency  due  to  changes  in  boiler  design, 


There  seems  to  be  some  confusion  in  regard  to  the  function 
of  the  superheater,  and  the  economies  effected  by  it  are  often 
wrongly  credited  to  the  boiler.  Primarily,  it  is  the  function 
of  the  locomotive  boiler,  with  its  self-contained  furnace,  to 
liberate  the  heat  in  the  coal,  absorb  this  heat  and  convert 
water  into  steam  at  the  desired  pressure.  The  over-all  effi- 
ciency of  the  boiler  is  measured  by  the  ratio  of  the  heat  ab- 
sorbed to  the  heat  contained  in  the  coal  as  fired. 

It  is  not  the  function  of  the  superheater  to  evaporate  water, 
but  to  increase  the  temperature  of  the  steam  formed  in  the 
boiler,  thereby  increasing  its  heat  energy  and  volume  per 
unit  of  weight,  and  making  it  capable  of  doing  more  work 
in  the  cylinder.  The  superheater  absorbs  a  part  of  the  heat 
liberated  in  the  firebox,  and  this  heat  must  be  taken  into  ac- 
coimt  in  arriving  at  the  boiler  efficiency;  but  the  heat  so  ab- 
sorbed increases  the  thermal  efficiency  of  the  engine,  and  does 
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Fig.  1. — Heat  Loss  and   Boiler  Efficiency  as  Affected   by   Rate  of  Combustion 


except  in  a  comparatively  few  cases  where  combustion  cham- 
l)ers  have  been  used. 
4  The  brick  arch,  while  by  no  means  a  new  device,  has  come 

i      into  very  general  use  during  the  past  five  years.    There  are 
"      now  more  than  30,000  locomotives  equipped  with  it.     No 
"  hange  has  been  made  in  the  general  firebox  design  to  ac- 
<  ommodate  the  arch,  although  the  use  of  the  trailer  truck  type 
of  engine,  with  its  deep  firebox,  has  greatly  facilitated  the 
rch  application  because  of  the  greater  firing  clearance  pro- 
'ided  at  the  throat  sheet.    However,  the  recognized  economies 
-Suiting  from  the  arch  must  be  ascribed  to  the  arch,  and  not 
'J  any  improvement  in  boiler  design. 

The  wide  and  constantly  increasing  use  of  the  fire  tube 

uperheater   (more  than   18,000  are  now  in  service  in  this 

ountry)  has  effected  such  a  marked  decrease  in  fuel  and 

vater  consumption  and  increase  in  locomotive  efficiency,  as 

'0  partially  blind  us  to  the  defects  of  the  locomotive  boiler. 

^.     Assistant    to    president,    American    Arch    Company,    30    Church    Street, 
-^ew   York. 


not  directly  increase  the  evaporative  efficiency  of  the  lx)iler. 
The  addition  of  the  brick  arch  has  increased  boiler  effi- 
ciency; the  addition  of  the  superheater  has  resulted  in  a 
large  increase  in  engine  efficiency,  and  the  two  devices, 
used  in  conjunction  with  the  mechanical  stoker,  have  played 
a  most  important  part  in  the  development  of  the  high 
capacity  locomotive  of  the  present;  but  there  yet  remains  the 
difficult  task  of  designing  a  locomotive  boiler  that  will  meet 
the  combined  requirements  of  high  capacity,  high  efficiency, 
simplicity  of  construction  and  low  maintenance  cost — cer- 
tainly a  large  order. 

BOILER    FUXCTIONS 

In  order  to  make  an  intelligent  study  of  boiler  efficiency 
and  requirements,  it  is  necessary  that  we  consider  separately 
the  functions  of  the  firebox,  or  furnace,  and  the  heating  sur- 
faces; make  an  analysis  of  the  heat  losses  and,  if  possible, 
determine  the  causes. 

It  is  the  duty  of  the  firebox  (or  furnace)  to  liberate  the 
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heat  contained  in  the  coal;  and  the  efficiency  with  which  it 
performs  this  duty  is  measured  by  the  ratio  of  heat  liberated 
to  heat  contained  in  the  coal. 

The  duty  of  the  heating  surface  is  to  absorb  the  heat  lib- 
erated in  the  furnace,  and  its  efficiency  is  measured  by  the 
ratio  of  heat  absorbed  to  heat  liberated  in  the  furnace.  How- 
ever, this  is  not  the  true  heating  surface  efficiency,  as  a  part 
of  the  heat  liberated  in  the  furnace  is  not  available  for  ab- 
sorption by  the  heating  surface,  and  should  not  be  charged 
against  it;  the  true  heating  surface  efficiency  is  the  ratio  of 
heat  absorbed  to  heat  available  for  absorption. 

The  combined  efficiency  of  the  furnace  and  heating  surface 
(or  the  over-all  efficiency  of  the  boiler)  is  the  ratio  of  heat 
absorbed  to  heat  contained  in  the  coal,  although  this  is  not 
the  true  over-all  efficiency.  Part  of  the  heat  loss  is  unavoid- 
able, and  should  not  be  charged  against  the  boiler. 

HEAT    LOSSES 

The  heat  balance  chart.  Fig.  1 .  shows  the  average  heat 
losses  at  varying  rates  of  combustion  on  four  typical  boilers, 
such  as  are  used  on  modern  locomotives.  While  results  of  in- 
dividual tests  vary  widely,  as  might  be  expected,  the  general 
trend  of  the  heat  losses  is  shown  by  the  platted  lines.  All 
boilers  were  equipped  with  Security  sectional  arches  and  fire 
tube  superheaters  that  were  representative  of  present-day 
practice.  The  coal  used  was  high  volatile  bituminous,  con- 
taining al>out  35  per  cent  volatile  matter,  with  a  heat  value 
of  14,000  heat  units  (B.  t.  u.)  per  pound,  which  is  above  the 
average  grade  of  coal  used  in  locomotive  service. 

A  casual  inspection  of  the  chart,  Fig.  1,  reveals  the  fact 
that  the  boiler  efficiency  depends  largely  upon  the  amount  of 
coal  fired  per  scjuare  foot  of  grate.  As  the  rate  of  combustion 
increases,  the  heat  losses  increase  and  boiler  efficiency  drops. 
The  heat  losses  are  due  to : 

1.  Moi.sture  in  air  and  coal, 

2.  Hydrogen  in  coal, 

3.  Heat  in  dry  front  end  gases, 

4.  Incomplete  combustion, 

5.  Sparks  and  cinders, 

6.  Unbumed  coal  lost  through  grates,  and 

7.  Radiation  from  boiler  and  other  losses  unaccounted  for. 

MOISTURE  IN  AIR  AND  COAL 

Moisture  contained  in  the  air  used  in  burning  the  coal  is 
flashed  into  steam  in  the  firebox,  highly  superheated,  and 
pusses  through  the  fire  tul)es  along  with  the  other  gases,  giv- 
ing off  part  of  its  heat;  but  escaping  from  the  stack  still  in 
the  form  of  superheated  steam,  at  the  temperature  of  the 
front  end  gases.  With  the  air  entering  the  firebox  at  a  tem- 
perature of  65  deg.  F.  and  front  end  gases  at  a  temperature 
of  600  deg.  F.,  every  pound  of  moisture  passing  out  as  super- 
heated steam  carries  with  it  about  1,300  heat  units.  The  heat 
loss  due  to  this  source  does  not  normally  amount  to  much, 
but  under  adverse  conditions  will  reach  1  yS  or  2  per  cent 
of  the  total  heat  contained  in  the  coal. 

Moisture  in  coal  contributes  to  the  heat  los.'^es  in  the  same 
manner  as  moisture  in  air.  With  a  coal  containing  only  one 
per  cent  moisture,  the  loss  under  the  above  temperature  con- 
ditions would  be  13  heat  units  per  pound  of  coal  burned,  or 
less  than  one-tenth  of  one  per  cent;  but  with  a  Western  coal 
containing  12  to  15  per  cent  moisture,  the  loss  will  amount 
to  lJ/2  per  cent  or  more. 

The  practice  of  wetting  down  the  coal  on  the  tender  is  a 
very  general  one.  While  it  contributes  to  the  comfort  of  the 
engine  crew  and,  under  some  conditions,  results  in  a  reduc- 
tion of  smoke  and  small  fuel  saving,  the  fact  remains  that 
every  pound  of  water  put  into  the  firebox  escapes  at  the  stack 
as  superheated  steam  that  contains  an  appreciable  amount 
of  heat.  The  presence  of  a  large  amount  of  slack  and  dust 
in  the  coal  offers  the  only  excuse  for  this  practice;  and,  with 
a  properlv  designed  firebox,  this  excuse  would  be  largely 
removed. 


There  seems  to  be  a  prevailing  idea  that  water  in  som» 
mysterious  way  aids  combustion — that  under  the  influence  <  f 
the  high  firebox  temperature,  it  breaks  down  into  hydrogti 
and  oxygen;  and  because  the  former  is  intensely  combustib  e 
and  has  a  very  high  heat  value,  and  the  latter  is  the  supporti  r 
of  combustion,  the  result  is  an  increase  in  heat  generatioi . 
Needless  to  say,  the  idea  is  erroneous. 

We  have  no  proof  that  the  water  does  break  down  ini  > 
hydrogen  and  oxygen,  under  the  influence  of  firebox  tempera- 
tures alone.  If  it  did,  the  heat  absorbed  by  the  breakim- 
down  process  would  equal  the  heat  liberated  when  tho 
hydrogen  was  re-burned,  and  the  net  result  would  be,  m  t 
a  gain,  but  a  loss,  as  the  water  formed  in  re-burning  tlie 
hydrogen  would  escape  in  the  form  of  superheated  steam, 
as  explained  above. 

HYDROGEN  IN  COAL 

It  is  sometimes  difficult  for  the  layman  to  understand  why 
the  hydrogen  contained  in  coal  should  contribute  to  the  heat 
loss,  and  particularly  so  in  view  of  its  very  high  heat  value. 
The  reason,  as  stated  before,  is  that  hydrogen  forms  water 
when  burned;  and  the  water  escaping  at  the  stack  in  the 
form  of  highly  superheated  steam  carries  away  and  wastes 
the  heat  contained  in  it. 

That  this  heat  loss  is  high,  is  due  to  the  large  amount  of 
water  formed  when  hydrogen  burns.  One  pound  of  hydrogen 
requires  eight  pounds  of  oxygen  for  complete  combustion, 
which  results  in  the  formation  of  nine  pounds  of  water. 
When  we  burn  a  pound  of  coal  that  contains  5  per  cent 
hydrogen,  .45  of  a  pound  of  water  is  formed.  If  this  passes 
out  the  front  end  at  a  temperature  of  600  deg.  F.,  the  heat 
loss  amounts  to  575  heat  units,  or  about  4  per  cent  of  the 
total  heat  contained  in  the  coal.  In  general,  the  extent  of 
this  loss  depends  upon  the  percentage  of  hydrogen  in  tin 
coal  and  the  temperature  of  the  front  end  gases. 

HEAT  IN  DRY  FRONT  END   GASES 

The  loss  due  to  this  source  is  almost  constant,  throughout 
the  range  of  firing.  At  low  rates  of  combustion,  light  fires 
are  carried.  The  air  supply  per  pound  of  coal  is  large,  and 
the  front  end  temperatures  are  relatively  low.  As  the  rate 
of  combustion  increases  and  the  thickness  of  the  fire  in- 
creases, resistance  to  the  passage  of  air  through  the  fuel  bed 
increases,  and  the  amount  of  air  supply  per  pound  of  coal 
decreases. 

At  the  same  time,  however,  the  front  end  temperature  is 
increased;  so  that  in  general  we  may  say  that  for  any  one 
boiler  this  heat  loss  is  almost  constant,  the  increase  in  front 
end  temperatures  being  offset  by  the  decrease  in  the  air  sup- 
ply per  pound  of  coal  burned,  as  the  rate  of  combustion  in- 
creases. This  loss  averages  about  15  per  cent  of  the  total 
heat  contained  in  the  coal;  but,  as  will  be  shown  later,  a 
large  part  of  this  loss  in  unavoidable,  and  cannot  be  properly 
charged  against  the  boiler. 

INCOMPLETE    COMBUSTION — CARBON    MONOXIDE 

The  heat  losses  due  to  incomplete  combustion  and  the 
formation  of  carbon  monoxide  vary  widely.  On  the  tests 
under  consideration,  the  losses  averaged  from  zero  at  tht 
lowest  rate  to  7_J/^  per  cent  at  the  highest  rate — although 
there  were,  in  individual  cases,  heat  losses  of  as  much  a."^ 
20  per  cent  due  to  incomplete  combustion. 

Witli  uniform  firing  methods,  the  heat  losses  due  to  incom- 
plete combustion  for  any  one  boiler  will  increase  as  the  rate 
of  combustion  increases.  Since  this  increase  is  always  ac- 
companied by  decrease  in  air  supply,  incomplete  mixing  of 
the  gases,  or  improper  firing,  this  heat  loss  is  unnecessar} 
and  can  be  eliminated  by  proper  design  of  furnace  and 
proper  methods  of  firing. 

LOSSES   DUE   TO   SPARKS  AND   CINDERS 

As  shown  on  the  chart.  Fig.  1,  heat  losses  due  to  sparks 
and  cinders  increase  rapidly  as  the  amount  of  coal   fired 
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i  .creases,  the  average  losses  varying  from  1  per  cent  at  low 
I  lies  to  20  per  cent  at  high  rates.  Individual  tests  will  show 
li^'her  losses  under  the  same  conditions,  but  this  is  a 
I  ir  average.  As  the  rate  of  combustion  increases,  the  draft 
Increases;  and  the  increase  in  velocity  of  the  air  rushing 
1 1,  rough  the  fuel  bed  results  in  a  constantly  increasing  per- 
.  riitage  of  ihe  fine  particles  of  coal  being  picked  up  and 
(  ;rried  off  unconsumed. 

It  is  also  evident  that  the  losses  due  to  sparks  will  be 
aitected  by  the  nature  of  the  coal — that  is,  upon  the  amount 
di'  slack  and  fine  particles  contained  in  the  coal — and  also 
u|>on  the  method  of  firing.  With  an  overfeed  stoker,  using 
a  large  amount  of  slack  and  screenings,  the  spark  and  cinder 
losses  will  be  much  higher  than  when  firing  with  lump  coal. 
In  the  former  case,  a  large  part  of  the  fine  coal  is  shot  in 
■dhove  the  fire  and  never  reaches  the  fuel  bed;  but  is  caught 
l)V  the  draft  and  whirled  into  the  tubes,  unburned. 

COMBUSTIBLE  IN  ASH 

The  heat  loss  due  to  this  source  is  relatively  small,  and  de- 
pends primarily  upon  the  physical  condition  of  the  coal  as 
to  its  size,  and  the  size  of  the  air  openings  provided  in  the 
grates.  There  is  a  slight  decrease  in  this  heat  loss,  as  the 
rate  of  combustion  increases — this  being  due  to  the  increased 
draft  offering  more  resistance  to  any  particles  of  coal  or  ash 
falling  through  the  grates  into  the  ashpan. 

RADIATION  AND  UNACCOUNTED  FOR 

Heat  loss  due  to  radiation  from  boiler  surfaces  is,  under 
normal  conditions,  quite  small,  and  should  not  vary  with 
increase  in  rate  of  combustion,  as  the  amount  of  heat  radiated 
depends  primarily  upon  the  temperature  of  the  radiating 
surfaces.  In  the  case  of  the  boiler  shell  this  is  practically 
constant.  The  temperature  of  the  atmosphere  would  of  course 
affect  the  heat  loss;  but  under  the  most  adverse  conditions, 
radiation  losses  from  a  well-lagged  boiler  are  of  minor  im- 
portance. 

The  radiation  from  the  fuel  bed  to  the  ashpan  is  difficult 
to  determine;  but  probably  is  not  very  large  both  on  account 
of  the  interference  of  the  grates  and  the  inrush  of  cold  air 
through  the  grates  taking  up  much  of  the  heat  imparted  to 
them. 

The  "unaccounted  for"  losses  are  due,  in  part,  to  the 
escape  of  unburned  hydrocarbon  gases  (which  are  not  re- 
vealed by  the  ordinary  gas  analysis)  and  in  part  to  errors 
which  fail  to  account  for  all  of  the  other  losses. 

FURNACE   EFFICIENCY 

Disregarding  the  small  loss  due  to  radiation,  we  may  safely 
assume  that  the  losses  unaccounted  for,  losses  due  to  com- 
bustible in  ash,  to  sparks  and  cinders,  and  to  incomplete  com- 
bustion, are  all  directly  chargeable  to  the  firebox,  or  fur- 
nace. That  is,  the  sum  of  these  losses  represents  the  heat 
contained  in  the  coal  that  is  not  liberated  in  the  firebox,  and 
is,  therefore,  not  available  for  absorption  or  steam  genera- 
tion. 

In  Fig.  2,  curve  No.  1  represents  the  furnace  efficiency. 
The  space  above  this  line  represents  the  sum  of  the  heat  losses 
enumerated  above,  throughout  the  range  of  tests,  being  heat 
contained  in  the  coal  that  is  not  liberated  by  the  furnace. 
The  total  space  below  curve  No.  1  represents  the  heat  lib- 
erated by  the  furnace,  and  the  ratio  of  heat  liberated  by  the 
furnace  to  heat  contained  in  the  coal  (as  shown  on  the  right) 
gives  the  true  furnace  efficiency. 

At  low  rates  of  combustion  (30  lb.),  a  furnace  efficiency 
as  high  as  96  per  cent  is  obtainable;  that  is,  96  per  cent  of 
all  the  heat  contained  in  the  coal  is  liberated  in  the  firebox. 
As  the  rate  of  firing  increases,  the  percentage  of  heat  liber- 
ated decreases.  At  the  rate  of  180  lb.  of  coal  per  square  foot 
of  grate  per  hour,  we  get  a  furnace  efficiency  of  less  than  60 
per  cent ;  or,  more  than  40  per  cent  of  the  total  heat  contained 


in  the  coal  is  not  liberated  in  the  firebox,  and  is  not  avail- 
able for  steam  generation. 

UNAVAILABLE   HEAT 

In  Fig.  2,  curve  No.  3  represents  the  over-all  boiler  effi- 
ciency; or,  the  space  below  this  line  represents  the  percentage 
of  heat  absorbed  by  the  boiler  at  varying  rates  of  combustion. 
The  space  below  curve  No.  1,  under  Furnace  Efficiency,  rep- 
resents the  heat  liberated  by  the  furnace  at  varying  rates  of 
combustion;  so  the  difference  between  these  two  efficiency 
lines  (or  the  space  between  curve  No.  1  and  curve  No.  3) 
represents  the  percentages  of  heat  liberated  by  the  furnace  and 
not  absorbed  by  the  boiler,  at  varying  rates  of  combustion. 
This  is  the  sum  of  the  heat  losses  in  dry  front  end  gases,  hy- 
drogen in  coal,  and  moisture  in  air  and  coal  as  shown  on 
the  chart.  Fig.  1. 

It  is  apparent  that  there  is  but  a  slight  increase  in  the  per- 
centage of  heat  liberated  and  unabsorbed,  as  the  rate  of  com- 
bustion increases;  and  that  the  drop  in  over-all  boiler  effi- 
ciency is  due  almost  entirely  to  the  inability  of  the  furnace 
to  burn  coal  efficiently,  particularly  at  high  rates  of  com- 
bustion. 

The  heat  loss  represented  by  the  space  between  curves  1 
and  3  is  largely  unavoidable,  and  can  be  charged  only  in 
part  to  inefficient  heating  surfaces.  In  order  to  make  heat 
flow  from  one  body  to  another,  it  is  necessary  to  have  a  ^•'' 
ference  in  temperature.  When  the  two  bodies  have  the  same 
temperature,  heat  transfer  from  one  to  the  other  ceases.  The 
same  principle  applies  to  heat  transfer  in  the  locomotive 
boiler.  With  a  gage  pressure  of  200  lb.,  the  temperature  of 
steam  and  water  in  the  boiler  is  388  deg.  F. ;  and  it  is  im- 
possible to  reduce  the  temperature  of  the  gas  passing  through 
the  tubes  below  this  point.  If  we  could  make  the  tubes 
infinitely  long,  or  permit  the  gases  to  remain  in  them  for  an 
infinite  length  of  time,  the  final  temperature  of  the  gases 
would  be  the  same  as  that  of  the  steam  in  the  boiler,  or  388 
deg.  F. 

It  is  therefore  evident  that  the  heat  required  to  raise  the 
temperature  of  the  gases  from  the  temperature  of  the  atmos- 
phere to  the  temperature  of  the  steam  in  the  boiler,  is  un- 
available for  absorption  and  cannot  rightly  be  charged 
against  the  boiler  heating  surfaces. 

With  an  atmospheric  temperature  of  60  deg.  and  a  front 
end  temperature  of  600  deg.,  60  per  cent  of  the  heat  contained 
in  the  dry  gases  is  unavailable  for  absorption. 

Similarly,  the  heat  carried  away  in  the  superheated  steam, 
formed  by  burning  the  hydrogen  in  the  coal  and  evaporating 
the  moisture  in  the  air  and  coal,  contributes  to  the  unavoid- 
able heat  loss.  A  larger  percentage  of  the  heat  contained  in 
the  superheated  steam  is  unavailable,  than  is  the  case  with 
the  dry  gases,  due  to  the  large  amount  of  heat  absorbed  in 
evaporating  the  water  into  steam,  the  latent  heat  or  evapora- 
tion being  970.4  heat  units. 

Steam  escaping  at  the  stack  at  a  temp>erature  of  600  deg. 
represents  a  heat  loss  of  about  1.300  heat  units  per  pound; 
but  of  this  amount  1,200  have  been  consumed  in  evaporating 
the  water  and  raising  the  temperature  to  that  of  the  boiler, 
or  388  deg.,  leaving  approximately  100  heat  units  (or  8  per 
cent  of  the  heat  contained  in  the  front  end  steam)  available 
for  absorption. 

The  curves  in  Fig,  3  show  the  average  front  end  tempera- 
tures, pounds  of  air  used  per  pound  of  coal  (computed  from 
front  end  gas  analysis)  and  firebox  temperature,  covering  the 
tests  under  consideration. 

Using  the  front  end  temperature  shown  at  the  various  rates 
of  combustion,  and  combining  the  unavailable  heat  contained 
in  steam  and  dry  front  end  gases,  we  find  that  curve  No.  2 
(Fig.  2)  represents  the  amount  of  heat  available  for  absorp- 
tion at  varying  rates  of  combustion.  The  space  between 
curves  1  and  2,  then,  represents  the  total  unavailable  heat  es- 
caping at  the  front  end;  and  the  space  between  curves  2  and 
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3  represent.^  the  total  available  heat  that  is  rejected  In-  the 
boiler  heating  surfaces  and  escapes  at  the  front  end. 

HEATING   SURFACE  EmCIENCY 

The  true  heating  surface  efficiency  i.<  the  ratio  of  heat  ab- 
sorbed by  the  boiler  (represented  !)>■  the  sjjace  below  curve 
No.  3)  to  heat  available  for  ab.sorption  (represented  by  the 
space  l)elo\v  curve  No.  2).  The.se  racios  are  platted  at  the  va- 
rious rates  of  combustion  and  shown  at  the  top  of  the  chart 
by  the  dotted  line.  This  indicates  that  the  locomotive  boiler 
heating  surfaces  absorb  from  96  to  84  per  cent  of  the  avail- 
able heat. 

A  comparison  of  the  curves  representing  the  true  heating 
surface  efficiency  and  furnace  efficiency  is  enough  to  warrant 
the  broad  statement  that  the  inefficiency  of  our  modern  loco- 


the  heat  that  is  rejected  by  the  boiler  heating  surfaces  and  i.« 
chargeable  to  them.  The  shaded  portion  of  E  represents  1 1 
heat  that  is  unavailable  for  absorption,  and  that  cannot  )e| 
properly  charged  against  the  boiler  heating  surface  in  consi  1 
ering  its  efficiency. 

FURNACE   LOSSES 

Diagrams  C  and  D  show  heat  losses  that  are  direct}' 
chargeable  to  the  design  of  the  locomotive  firebox  and  boihr. 
Both  of  these  losses  are  preventable  in  large  part,  but  it  isi 
ver>'  evident  that  the  furnace  (or  firebox)  presents  a  mudi 
wider  field  for  improvement  in  design  and  efficiency  than  cio 
the  boiler  heating  surfaces. 

The  principal  furnace  losses  are  those  due  to  sparks  and 
cinders;   incomj)lete  combustion,  allowing  the  formation  (f 
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Fig.  2 — Diagram  Showing  Heat  Distribution  in  a  Locomotive  Boiler 


motive  boiler  is  due  largely  to  the  inability  of  the  present 
design  of  firebox  to  lil>erate  the  heat  or  jjroperly  burn  the 
coal  that  is  fired. 

HEAT    DISTRIBUTION 

The  small  diagrams  (.1,  B,  C,  etc.,  Fig.  2)  will  perhaps 
show  more  clearly  the  distribution  of  heat  and  heat  losses  re- 
ferred to  heretofore.  Ihe  height  of  a  rectangle  represents  the 
100  per  cent  of  heat  contained  in  the  coal;  and  the  base  rep- 
resents the  pounds  of  coal  fired  per  hour  per  square  f(K)t  of 
grate,  as  shown  in  the  large  chart  of  Fig.  2.  The  total  heat 
in  the  coal  fired  throughout  tlie  range  of  tests  being  rcj)re- 
sented  hy  the  area  of  the  rectangle,  the  shaded  portion  of  A 
represents  that  portion  of  the  heat  liberated  by  the  furnace, 
as  the  rate  of  combustion  increases  from  .SO  to  180  lb.  The 
shaded  portion  of  B  indicates  the  amount  of  heat  absorbed 
by  the  boiler  under  the  same  conditions.  The  shaded  portion 
of  C  represents  the  amount  of  heat  lost  by  the  furnace;  or, 
more  correctly,  the  amount  of  heat  contained  in  the  coal  that 
is  not  liberated  by  the  furnace,  but  is  chargeable  to  the  fur- 
nace.   The  shaded  portion  of  D  represents  that  portion  of 


carbon  monoxide,  and  the  escape  of  unburned  hydrocarbon 
gases.  Of  these,  the  loss  due  to  sparks  and  cinders  is  the 
most  serious. 

As  shown  in  Fig.  1,  these  losses  increase  rapidly  as  the 
rate  of  firing  increases.  In  order  to  burn  more  coal  on  any 
one  grate,  it  is  necessary  to  increase  the  draft.  This  increase 
in  draft — or  drop  in  pressure — results  in  an  increase  in  the 
velocity  of  flow  of  air  through  the  fuel  bed,  and  the  flow  of 
gases  into  the  tubes. 

In  order  to  apf)roximate  complete  combustion  in  a  locomo- 
tive firebox  at  moderate  or  low  rates  of  firing,  it  is  necessary 
to  have  an  air  supply  of  15  or  16  lb.  per  pxjund  of  coal.  At 
atmospheric  temperature,  this  means  that  we  must  furnish 
approximately  200  cu.  ft.  of  air  for  every  pound  of  coal 
burned.  At  the  low  rate  of  60  lb.  of  coal  per  square  foot  of 
grate  per  hour,  a  locomotive  with  70  sq.  ft.  of  grate  area  will 
require  14,000  cu.  ft.  of  air  per  minute.  With  an  air  open- 
ing through  the  grates  of  30  per  cent — which  is  higher  than 
the  average  practice  today — the  velocity  of  the  air  going 
through  the  grates  would  be  about  700  ft.  per  minute,  or  over 
1 1  ft.  per  second. 
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j  he  total  air  openings  through  the  fuel  bed  will  of  course 
del  nd  on  the  nature  of  the  coal  and  the  thickness  of  the  fuel 
lx>(i  principally  the  latter,  as  experiments  show  that  the  re- 
sisiince  to  the  flow  of  air  through  the  fuel  bed  varies  directly 
as  I  lie  thickness  of  the  fuel  bed.  While  it  is  impossible  to 
even  approximate  the  amount  of  air  opening  through  a  fuel 
l)C(\  of  any  thickness,  it  is  safe  to  assume  that  this  is  a  good 
deai  less  than  the  air  opening  through  the  grates,  and  the 
ga.'«c>  will  pass  through  and  leave  the  fuel  bed  at  a  much 
higlier  velocity  than  that  at  which  the  air  leaves  the  grates. 

Assuming  the  gases  to  leave  the  fuel  bed  at  a  temperature 
of  J. 200  deg.,  the  volume  would  be  increased  to  approxi- 
mately 75,000  cu.  ft.  of  gas  per  minute,  and  the  velocity 
would  probably  approach  7,500  ft.  per  minute,  or  125  ft. 
per  second,  which  is  equivalent  to  85  miles  per  hour.  It  is 
not  difficult  to  imagine  the  action  of  such  a  hurricane  on  the 
line  particles  of  coal;  though,  under  the  conditions  named,  the 
loss  due  to  cinders  would  amount  only  to  about  5  p>er  cent. 
As  the  rate  of  combustion  increases,  the  velocity  of  the  gases 
leaving  the  fuel  bed  and  entering  the  tubes  also  increases. 
Tin  se  velocities  range,  in  ordinan,'  locomotive  practice,  from 
1(10  to  300  ft.  per  second,  or  as  high  as  200  miles  per  hour. 
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Lb.  Coal  Fired  Per  Hour  Per5(^  Ft  Of  Orate 
Fig.  3 — Air  Supply  and   Temperatures 

It  might  appear  that  with  such  velocities  it  would  be  im- 
}M)ssible  to  hold  the  fine  particles  of  coal  in  the  firel>ox  long 
enough  to  burn  them;  but  the  successful  application  of  pul- 
verized coal-burning  apparatus  to  locomotive  tyj)e  boilers  and 
the  approximately  perfect  combustion  obtained  prove  con- 
(lusively  that  fine  coal  can  be  burned  completely  in  a  loco- 
motive firebox.    The  fineness  of  the  coal  and  the  method  of 
'ring  are  important  factors  in  burning  pulverized  coal,  but 
ihe  same  general  principles  are  applicable  to  the  burning  of 
'imp  coal  containing  a  large  amount  of  slack. 
In  order  to  do  this  successfully,  it  is  necessary  to  make  the 
'llowing  provisions: 

1. — Large  grate  area,  in  order  that  a  light,  level  fire  may  be 
carried,  thereby  insuring  an  ample  and  uniform  flow 
of  air  through  all  parts  of  the  fuel  bed. 
2. — Refractory  baffles  and  mixing  devices  that  will  tend 
to  hold  the  fine  particles  down  until  they  are  ignited, 
and  to  thoroughly  mix  those  particles  carried  in  sus- 
pension with  the  oxygen  present. 
«5. — Combustion  chambers  of  ample  volume   and   length, 
thereby  reducing  the  velocity  of  flow  of  the  gases,  and 
giving  the  solid  particles  of  coal  carried  in  suspension 
more  time  to  bum. 
The  furnace  losses  due  to  incomplete  combustion,  or  the 
formation  of  carbon  monoxide — and  in  manv  cases  the  es- 


cape of  hydrocarbon  gases  totally  unburned — can  be  elimi- 
nated or  greatly  reduced  by  the  ])rovisions  mentioned  above. 

These  losses  are  due  principally,  if  not  entirely,  to  the  lack 
of  sufficient  air  or  oxygen;  to  imperfect  mixing  of  combustible 
gases  with  the  oxygen  that  may  be  available,  and  to  the  lack 
of  sufficient  combustion  chamber  space.  A  large  portion  of 
-bituminous  coal  burns  as  a  gas,  and  in  order  to  bum  it  suc- 
cessfully, it  is  necessary  to  make  the  alx)ve  provisions. 

It  is  impossible  to  lay  down  any  fixed  rules  governing 
these  requirements.  The  amount  of  excess  air  needed  to  com- 
plete combustion  will  depend  upon  the  efficiency  of  the  mix- 
ing devices,  upon  the  length  and  volume  of  the  combustion 
chamber  and  upon  the  amount  of  volatile  combustible  in  the 
coal  and  the  amount  of  coal  being  burned.  The  length  and 
voliune  of  the  combustion  chamber  will  in  turn  depend  upon 
the  amount  of  volatile  to  be  burned,  the  amount  of  oxygen 
available  for  combustion  and  the  efficiency  of  the  gas-mixing 
devices. 

Front  end  gas  analyses  usually  show  a  surplus  of  oxygen 
in  the  presence  of  carbon  monoxide,  thereby  indicating  that 
the  incomplete  combustion  is  not  due  to  lack  of  oxygen,  but 
to  inefficient  mixing  of  the  combustible  gases  with  the  oxygen 
present.  As  the  thoroughness  of  the  mixing  increases,  the 
excess  su]j])ly  of  oxygen  can  t)t  decreased,  other  factors  re- 
maining the  same.  The  lengtli  and  volume  of  cc«nbustion 
chamber  space  also  plays  an  imjwrtant  part  in  promotin*,' 
comjDlcte  combustion.  Any  increase  in  combustion  chamljer 
space  means  additional  time  for  the  mixing  and  burning  of 
the  volatile  combustibles;  but  the  effectiveness  of  the  com- 
bustion chamber  can  be  l>est  promoted  l)y  increasing  the 
length  rather  than  the  cross  sectional  area. 

Wlien  burning  60  11>.  of  coal  per  square  foot  of  grate  per 
liour  in  a  firebox  with  70  sq.  ft.  of  grate  and  a  volume  of 
.>00  cu.  ft.,  the  products  of  combustion  arising  from  the  fuel 
bed  have  a  volume  sufficient  to  fill  the  firelxjx  completely, 
four  times  per  second.  Tliis  means  that  the  average  time 
available  for  the  Imrning  of  each  particle  of  gas  or  coal-dust 
is  only  one-fourth  of  a  second.  Combustion  is  a  series  of 
explosions,  and  progresses  with  almost  incredible  velocity, 
hence  tliis  one-fourth  of  a  second  might  Ix?  amjile,  if  the  tem- 
peratures were  sufficiently  high  to  insure  instant  ignition, 
and  the  air  supply  sufficient  to  insure  every  particle  of  com- 
bustil)le  coming  into  immediate  contact  with  the  requisite 
amount  of  ox}gen. 

However,  in  order  to  insure  this  last,  it  is  necessary  to 
Iiavc  an  excess  of  oxygen  present.  As  the  rate  of  firing  in- 
creases, the  amount  of  volatile  combustible  and  coal-dust  also 
increases,  almost  in  direct  proportion;  while  the  air  supjdy 
per  pound  of  coal  decreases,  owing  to  the  increase  in  thick- 
ness of  the  fuel  l>ed  and  the  resistance  it  offers.  At  the  same 
time  there  is  an  increase  in  the  temperature  of  the  firelK)x, 
which  gives  an  increase  to  the  volume  of  gases,  in  addition 
to  that  due  to  the  burning  of  more  coal. 

By  increasing  the  rate  of  firing  from  60  to  120  lb.  of  coal 
per  square  foot  of  grate  per  hour,  we  practically  double  the 
volume  of  the  gases  discharged  from  the  firebox,  or  we  cut 
the  time  available  for  combustion  in  half.  In  other  words, 
the  gases  fill  the  firebox  eight  times  per  second;  and  the  time 
available  for  combustion  is  one-eighth  of  a  second,  while 
the  supply  of  oxygen  is  reduced  by  the  decrease  in  air  suj)- 
ply.  Under  these  conditions,  in  order  to  insure  approxi- 
mately perfect  combustion,  the  mixing  of  the  gases  would 
have  to  be  more  effective  than  in  the  former  case;  and  com- 
l)Ustion  chamber  space  would  have  to  l)e  increased  projxir- 
tionately. 

It  was  stated  that  combustion  is  a  series  of  explosions  that 
takes  place  with  great  velocity.  This  is  true  when  combus- 
tion begins;  but  as  it  proceeds  it  becomes  slower  and  slower. 
This  is  due  to  the  presence  of  the  inert  gas,  nitrogen,  and 
to  the  ever-increasing  mass  of  the  burned  gases.  This  in- 
crease in  the  mass  of  the  burned  and  inert  gases  in  propor- 
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tion  to  the  comlmstible  gases  present,  tends  to  separate  and 
interfere  with  the  mixing  of  the  combustible  with  the  de- 
creasing supply  of  oxygen,  and  makes  their  union  more  dif- 
ficult and  retards  theeir  burning. 

Tests  made  with  brick-lined  combustion  chambers  of  ex- 
tremely long  lengths  have  shown  that  combustion  takes  place 
at  a  distance  of  more  than  30  ft.  from  the  bridge  wall  sepa- 
rating the  grates  from  the  combustion  chamber;  and  indicates 
the  effect  of  limited  firebox  and  combustion  chamber  volume 
on  fuel  economy  in  locomotive  practice.  Heat  losses  due  to 
high  rates  of  firing  and  the  attending  reduction  in  air  supply 
can  be  greatly  reduced  by  the  use  of  liberal  combustion  cham- 
l>ers;  but  this  fact  seemingly  has  not  been  appreciated. 

(To  be  continued.) 


GARRATT   TYPE    LOCOMOTIVES    FOR 

BRAZIL 

The  iHustration  shows  a  Garratt  type  locomotive  which  was 
recently  l)uilt  by  Beyer,  Peacock  &  Co.,  Ltd.,  Manchester, 
England,  for  service  on  the  San  Paulo  Railway  of  Brazil. 

This  type  of  locomotive  consists  of  three  units:  the  two 
motor  trucks  and  the  boiler,  on  a  rigid  main  frame.  The 
location  of  the  boiler  on  the  frame  is  such  and  the  frame 
is  so  connected  to  the  trucks  that  an  equal  distribution  of 
weight  is  effected  on  all  driving  wheels.  The  fuel  and  water 
are  carried  directly  on  the  truck  frames  and  as  they  decrease 
in  amount  the  distribution  of  weight  is  not  affected  suffi- 


ing  obtained  by  a  ball  joint  on  the  center  line  of  the  truckl 
The  movement  here  being  very  small,  little  wear  takes  pi  ice] 
Originally,  locomotives  of  this  type  were  designed  wit  i 
single  exhaust  pipe  through  which  the  exhaust  from  the  m  itorl 
truck  cylinders  was  discharged.    Owing  to  the  fact,  howeerf 
that  the  exhaust  from  the  two  trucks  has  not  always  remai  led] 
in  synchronism,  the  beats  become  irregular  and  vary  in  in 
tensity,  thus  giving  an  irregular  draft  on  the  fire.   When  thtl 
engine  is  working  very  hard,  there  is  also  a  tendency  for 
the  exhaust  to  create  a  detrimental  back  pressure  unless  the 
opening  is  so  large  as  to  be  unsatisfactory  under  mediuni  or 
light  loads.     These  engines  are  now  provided  with  sepaiate 
exits  for  the  two  units,  one  being  concentric  with  the  other] 
and  the  areas  being  made  equal  to  each  other. 

The  San  Paulo  locomotives  are  designed  for  a  5-ft.  3-in. 
gage  and  have  driving  wheels  60  in.  in  diameter.  Each  en- 
gine unit  has  a  wheel  base  of  13  ft.  10  in.,  the  rigid  wheel 
base  being  but  6  ft.  The  ability  to  negotiate  sharj)  curves 
is  therefore  apparent. 

The  cylinders  are  four  in  number  and  are  all  simple,  the 
diameter  being  16  in.  and  the  stroke  24  in.  The  locomo- 
tive is  fitted  with  a  superheater,  and  the  steam  is  distributed 
to  the  cylinders  by  the  VValschaert  valve  gear. 

The  engine  has  no  tender  and  may  therefore  be  operated 
equally  well  in  either  direction.  The  total  water  capacity  of 
the  tanks  is  1,500  gal.,  of  which  850  gal.  is  accommodated 
in  the  smokebox  end  and  650  gal.  in  the  firebox  end.  A 
fuel  space  for  2^  tons  of  coal  is  provided  at  the  latter  end. 


British- Built  Garratt  Type  Locomotive  for  the  San  Paulo  Railway,  Brazil 


cientl\  to  have  any  appreciable  effect  ui)on  the  running  of 
the  engine. 

The  operation  of  the  engine  on  curves  is  similar  to  that 
of  a  car  with  trucks  at  either  end.  The  center  line  of  the 
boiler  and  frame  forms  a  true  chord  to  the  curve  over  which 
the  locomotive  is  running,  the  sharper  the  curve  the  more  the 
inside  overhang  of  the  boiler.  The  center  of  gravity  of  the 
boiler  is  thu.>^  brought  in.side  the  center  line  of  the  track  and 
a  greater  resistance  to  the  centrifugal  overturning  action  is 
thereby  effected.  This  is  said  to  be  borne  out  in  practice, 
the  steadiness  of  engines  of  this  type  on  curves  at  high  speeds 
being  very  noticeable.  The  outer  rail  on  curves  is  also  re- 
lieved of  part  of  the  centrifugal  pressure  which  it  must  re- 
sist with  other  types  of  locomotives,  and  the  remaining  pres- 
sure is  divided  into  two  parts  acting  at  considerable  distances 
from  each  other.  This  fact  is  reflected  in  the  life  of  tires 
which  is  said  to  be  considerably  longer  than  with  other 
types  of  locomotives. 

The  freedom  from  restrictions  imposed  by  the  running 
gear  in  the  design  of  the  boiler  is  evident.  The  boiler  may 
be  kept  lower  and  still  permit  the  design  of  a  firebox  of 
any  dimensions  desired  without  interference  from  the  wheels. 

The  steam  pipe  arrangement  is  simple,  the  flexibility  be- 


Some  of  the  principal  dimensions  of  the  San  Paulo  locomo- 
tives are  as  follows: 

General  Data 

<">age    5    ft.    3  in- 

Fuel      Coal 

Tractive  effort    27,850  lb. 

Wheel    base,    rigid 6   't. 

Wheel  base,  unit   13  ft.   10  i:i. 

Wheel    base,   total    47    ft.    10  in- 

Cylinders 

Kind Sitay  le 

Diameter  and   stroke i ...  16   in.   by   24  m. 

I  'alzes 

Kind      Piston 

Valve     gear     Walscha^  t 

IVhcels 

Driving,    diameter    over    tires 60  i  >• 

Engine   truck   wheels,   diameter 36     '• 

Trailing    truck    wheels,    diameter 36     !• 

Boiler 

Style     Belpai  « 

Working  pressure    160  lb.  per  sq.  ;^- 

Outside    diameter    of    first    ring 64?i  i'»- 

Firebox,    length   and    width 67    13/16   in.    by    63J4  ii- 

Tubes,  number  and  diameter   183 — 2%  j"- 

Flues,    number   and   diameter 24 — 5  ^   if*- 

Tubes  and  flues,  length 10   ft.   454  "i- 

Heating  surface,  tubes  and  flues 1,396  sq.  ft. 

Heating  surface,  firebox   145  sq.  it- 
Heating  surface,  total   1,541  sq.  ^t. 
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5:  perheater   heating:  surface 304  sq.  ft. 

i     uivalent  heating  surface* 1,997  sq.  ft. 

(    .^te    area     30  sq.  ft. 

Tank 

'•"  ater   capacity    1,500  gal. 

(    al  capacity    2H  tons 

'Equivalent  heating  surface   ■=   total  evaporative  heating  surface   +    1.5 
I'luei  the  superheating  surface. 


i PREPAREDNESS— THE  HUMAN  ELEMENT 

BY  JOHN  H.  LINN 

Nowhere  is  there  greater  need  for  preparedness  than  in  the 
mechanical  department  of  our  railroads.  Long  ago  the  rail- 
roads realized  the  need  for  preparedness  in  locomotives  and 
cars  and  in  shop  plants  and  shop  machinery  and  the  material 
wliich  enters  into  their  construction.  Have  they  made  suffi- 
cient effort  to  prepare  and  train  the  men  who  are  to  man  the 
shops,  set  up  and  operate  the  machines,  and  to  do  the  thou- 
j^and  and  one  jobs  incident  to  the  building  and  repairing  of 
IfKomotives  and  cars? 

Whether  the  government,  if  the  proposed  plans  for  national 
preparedness  are  adopted,  builds  additional  arsenals  and  am- 
munition plants  of  its  own,  or  arranges  to  use  the  shops  al- 
ready manned  and  equipped  by  the  manufacturing  concerns 
or  railroads,  many  of  the  mechanics  who  do  this  work  will 
necessarily  be  recruited  from  those  now  working  on  locomo- 
tives and  cars.  Where  are  the  additional  men  to  come  from? 
Those  railroads  which  have  adopted  modern  advanced  sys- 
tems of  apprenticeship  are  indeed  fortunate  for  they  have 
practically  solved  the  question  so  far  as  mechanics  for  the 
ranks  are  concerned.  This  is  a  big  step  in  advance  and  the 
other  roads  miglit  well  profit  by  the  results  these  pioneers  are 
achieving,  but  we  must  not  be  content  in  preparing  men  for 
the  ranks.  This  article  is  intended  not  so  much  to  discuss  the 
selection  and  preparation  of  men  for  the  ranks  but  of  men 
who  are  to  lead  and  guide  the  rank  and  file  and  the  countless 
other  men  who  are  needed  to  fill  the  numerous  special  jobs 
which  arise  in  the  mechanical  department. 

It  has  been  said  that  if  we  take  care  of  the  men  in  the  ranks 
the  leaders  will  take  care  of  themselves.  This  sounds  all 
right,  but  will  not  work  out  to  a  satisfactory  solution.  It  is 
possible  in  our  army  and  navy  for  a  Fred  Funston  to  work 
up  from  among  the  volunteers,  but  were  all  our  best  leaders 
obtained  in  this  way  we  would  not  have  our  splendid  schools 
at  West  Point  and  Annapolis;  neither  would  such  care  be 
taken  in  the  selection  of  men  who  are  to  be  trained  in  these 
schools.  Neither  can  we  trust  to  the  survival  of  the  fittest 
with  no  thought  of  the  conservation  or  development  of  the 
many  others  capable  of  making  good  under  right  conditions. 
In  the  struggle  for  survival  a  Lord  Kitchener  may  be  lost 
while  the  deckhand  survives.  Neither  can  we  afford  to  trust 
the  selection  and  promotion  of  these  men  to  chance  or  favor- 
itism. 

Too  many  capable  men  are  shut  in  blind  alleys.  Too 
many  good  men  are  held  in  their  present  places  by  selfish 
foremen,  who  think  only  of  immediate  gain  or  their  own 
personal  advancement.  Are  not  the  interests  of  the  company 
best  taken  care  of  by  taking  care  of  each  man's  best  interests  ? 
Surely  a  man  should  not  be  denied  promotion  because  of  mak- 
ing good  where  he  is. 

If  we  are  to  secure  the  best  men  and  get  the  most  out  of 
them  we  must  be  sure  that  each  man  selected  is  intrinsically 
worthy  and  that  his  qualifications  particularly  fit  him  for  the 
job  in  question,  and  that  the  experience  which  he  has  already 
received  and  which  he  may  still  receive  is  such  as  to  guar- 
antee his  making  good.  The  man  may  be  a  good  man, 
capable  of  success  elsewhere,  and  yet  fitt«i  neither  by  nature 
nor  training  for  the  job  in  question.  Too  much  care  cannot 
be  taken  in  fitting  the  man  for  the  job. 

When  the  sower  went  out  to  sow,  the  seed  which  fell  upon 
the  stony  ground  was  perhaps  just  as  good  seed  as  that  which 


fell  upon  good  soil.  The  modern,  scientific  farmer  knows  that 
if  he  is  to  raise  a  good  crop  he  must  be  careful  in  the  selec- 
tion of  the  seed  with  which  he  starts.  He  must  know  that 
it  is  not  only  a  good  variety,  but  that  it  possesses  sufficient 
vitality  to  insure  its  germination,  and  he  must  also  consider 
the  soil  and  the  season.  One  field  will  raise  good  alfalfa 
while  another  had  better  be  planted  in  com,  or  wheat,  or 
cotton,  or  rice. 

And  so  it  is  in  the  mechanical  world.  Everv  manufacturer 
knows  that  if  he  is  to  compete  in  the  open  market,  if  he  is  to 
hold  his  present  trade  and  hope  to  secure  new  customers,  he 
must  be  very  careful  in  the  selection  of  the  raw  material  from 
which  he  makes  his  product,  and  so  we  have  our  trained,  ex- 
perienced inspectors  and  expensive  testing  plants,  every  bit 
of  material  being  carefully  selected  not  only  in  reference  to 
its  intrinsic  value  but  with  particular  reference  to  tlie  speci- 
fications approved  for  that  particular  job. 

Each  of  the  young  men  in  our  shops  is  a  wonderful  bit  of 
mechanism.  His  body,  mind,  and  spirit  constitute  a  wonder- 
fully complex  and  intricate  whole.  This  mechanism  is  easily 
jjut  out  of  balance  and  destroys  even  itself  if  an  effort  is  made 
to  operate  it  off  the  track  on  which  it  was  meant  to  go.  Just 
as  the  locomotive  when  off  the  track  dashes  over  the  precipice, 
l)utts  into  the  cliff,  or  falls  into  the  river,  or  topples  over  when 
it  attempts  to  round  a  curve  to  which  it  has  not  been  adjusted, 
so  with  these  human  mechanisms.  But  if  once  on  the  right 
track  even  though  the  grades  may  tax  his  strength  or  chal- 
lenge all  his  powers,  still  if  he  and  those  who  guide  him* 
skillfully  and  intelligently  manipulate  the  levers  and  valves 
and  brakes  there  is  no  limit  to  what  he  may  accomplish.  Is 
it  not  certain  that  in  our  shops  today  are  many  an  Edison, 
Westinghouse,  or  Baldwin? 

Much  has  been  said  about  fitting  square  p)egs  in  round 
holes,  and  round  pegs  in  square  holes.  If  it  is  important  to 
he  .so  careful  in  the  selection  of  material  in  the  inanimate 
world,  how  much  more  need  is  there  for  care  in  the  selection 
and  training  of  the  human  element? 

How  are  these  men  to  be  selected?  Certainly  only  hap- 
hazard results  will  be  obtained  if  they  are  selected  by  any 
haphazard  method.  Is  not  the  question  of  sufficient  impor- 
tance to  justify  an  organization  with  some  central  head  to 
recommend  men  for  promotion?  Is  not  the  power  in  these 
human  engines  as  worthy  of  conservation  and  development 
as  that  in  our  power  houses? 

Where  there  is  a  central  apprentice  organization  this  de- 
partment is  in  a  position  to  handle  the  matter,  for  it  should 
alread}'  have  knowledge  and  record  of  its  apprentices  and 
apprentice  graduates.  The  older  men  should  not  l>e  forgotten, 
but  naturally  the  best  results  will  come  from  the  young  men, 
particularly  those  who  have  served  their  apprenticeship.  The 
ajjprentice  instructor  should  get  so  close  to  these  fellows  as 
to  know  their  ever}'  ability,  their  every  ambition.  Unless  he 
docs  this  he  is  not  in  a  position  to  say  what  each  can  do  or 
what  he  cannot  do.  As  he  learns  of  certain  qualifications 
which  may  fit  him  for  special  work  or  for  leadership,  he 
should  pass  this  knowledge  on  to  the  master  mechanic  and 
to  the  supervisor  of  apprentices,  or  whoever  has  charge  of 
maintaining  the  record  and  recommending  men  for  promotion. 
The  latter  should  not  only  keep  thoroughly  in  touch  with  all 
these  boys  and  men,  but  should  keep  a  list  of  available  mate- 
rial for  each  job  for  which  men  are  likely  to  l^e  needed,  and 
wlien  a  vacancy  occurs  should  carefully  investigate  the  merits 
of  all  such  available  material  so  as  to  be  able  to  recommend 
the  man  who  gives  most  promise  of  making  good. 

^^'hat  c|ualifications  should  be  considered  paramount? 
The  answer  depends  upon  the  nature  of  the  job  to  l>e  filled. 
Some  of  the  general  qualifications,  however,  which  should  be 
considered  are  the  mans  ability  as  a  mechanic,  the  experience 
which  he  has  received,  his  education  and  training,  his  paren- 
tage  and    home   environment,    his    habits    and    morals,   his 
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lion   to  ilii    mmliu^liliK'  li.i^i^  |»ri'>i-in.  tfii»l>  to  M|);ir;itr  an«l 
interfere  with  the  mixini,'  oi'  tin-  (oiiilm^tiMt'  witli   tlu'  «lf 
<  rtM^iiii;  -u|i|>Iy  ot"  owlh-h.  and  niakt-  tluir  union  inorc  ilil 
iKuIt   uiui    rrtartl-"   tlu-eir   liurnini:. 

'lej-ts  niiiili-  wiili  I»rii  k-limtl  loniliustiou  ilianilH-r*  ol"  t\- 
trnnely  loiii:  k-nmii-  liav»-  ^Iioun  tliat  i  onil»u>ti<in  taki>  jtlaco 
at  a  distance  ot"  more  than  >()  t"t.  from  the  hridiie  wall  •>i|)a- 
ratnm  tlie  irrates  from  thf  <oml»u-tion  » luimlKr:  and  indicate- 
tlu  effect  of  limited  I'irebox  and  eoml)ii<tion  ihamlur  volume 
on  fut  I  Konomy  in  huomotive  prattiee.  Heal  lo»e-  due  t<i 
hitjii  rati.-<  of  lirint;  and  tlu-  attending'  redu«tion  in  air  ^-upiil} 
can  lie  irreatly  reduced  iiy  the  use  of  lilnral  comliustion  diam- 
lier-;  1>ut  thi-  fait  -ieeniintrly  ha>  not  li«»'n  apjireciated. 
.   ■  •*'  (To  he  coutiuurd.)  .■'-■■'■/ 


(;\i<K  All 


1^  rr:  iocomotin  i.s   i-ok 

HK  \/ll. 


[:_  .'  'The  illu'lr.itinn  .-how^  a  (iarratt  l\|ie  loeonmlive  whitli  w.i- 

'  ■  re(etitl\    I'Uilt   fiy    Ueyer.    lVa<  (m  k    &    Co..    Ltd.,    .\Ianche-l«  r. 

]!nuland.  for  .-•erx  i»  t   on  the  San  Taulo  kaiiwa\  of  Hra/il. 

Ihis  type  of  hMoinotive  consists  of  three  units:  the  two 
mot<ir  tru<  ks  and  the  l»<»iler,  on  a  riyid  main  franu-.  1  lu- 
Irxation  of  the  hoiUr  on  the  franu-  i-  ~uch  and  the  frame 
is  po  connected  to  the  trut  k>  that  an  itjual  di-triluition  of 
weight  i>  effe(te<l  on  all  drivini:  wheel.-.  The  fuel  and  water 
•  are:-<arried  direith  on  the  trui  k  fraim-  ami  ,i-  tlu\  det  ivasi' 
ill 'amount  the  di-trihution   of  wei-jht   i-    not   affeUed    -uffi 


iiiL;  olitained  liy  a  hall  joint  on  tlu-  tenter  line  of  the  ir 
rill-  movenuiit  here  heinij  vit\   -mall,  little  wear  takes  ]> 
Originally,   lotomotives  of  this  tyj)e   were  desiuiu'd   wit 
single  exhaust  pijie  through  whicli  the  e.vhaust  from  the  n. 
truck  c\liiulers  was  di-t  hart;e»l.    Owin^:  to  the  fatt,  houi 
that  the  exhaust  from  the  two  trutk-  ha-  not  always  reniai 
in  synchroni-m,  the  heats  hecom*'  irr^uular  and  vary  iii 
tensity,  thus  L;ivini,'  an  irreuular  draft  on  the  lire.    When 
enyiiu-   i-    working   very   hard,   there   is   al-o  a   tendency 
the  exhau-t  to  create  a  detrimental  haik  pressure  unles- 
openinj  i-  -o  larije  as  to  he  unsatisl'actory  under  nu'diun 
liyht  load-.      The-e  en<,'ines  are  now    jirovided  with  sepa 
exits   for  the  two  units,  oni-  heinti  concentri(    with  the  oi 
ar.d  the  areas  l>ein^  made  e(|ual  to  each  other. 

The  San   Paulo  hHomotives  an    c|e-i<:iu'd   for  a   ->-t"t.  .^ 
liau'e  and  have  clrivini:  wheel-  (>()  in.  in  diameter.      Kadi 
uine  unit  ha.-  a  wheel  ha-e  of  l.>   ft.   1<>  in.,  the  riu'id  wl 
Itase  heinii  hut  (>   ft.       Ilu-  aliility  to  negotiate  -harji  i  ui 
i-  therefori'  appari-nt.  :  "j-.     /.     .•■',.••.. 

rile  »\linders  arc  four  in  iiumlur  an«!  are  all  — imple 
tliameter  heinu'   !(>    in.   and   the   -troke   J4    in.       Tlu'   Io( m 
live  is  I'ltted  with  a  .superheater,  and  the  .-team  i.-  di.-trihii 
,to  die  tyliiuler-  liy  the  \\'al-«haert  valve  .year.     :'■••<■■•■■■ 

The  engine  has  no  tender  and  may  tlu-refore  be  opera 
e<|uall\   well  in  either  direction.     The  total  water  capa«  it\ 
the  tanks  is   1  ,.>()()  i;al..  of  whi(  h   .s.^O  izal.   i-  accominod.i 
in  the  .smokehox  end  and  (i.^O  ual.   in  the  iinliox  end. 
fuel  space  for  3' j  t(»ii-  of  (oal  i-  providetj  at  the  latter  • 


ti-i: 
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British- Built   G.irr.itt   Type   Locomotive  for  the   Snn    Paulo    Rnilway.   Brazil  >  ">  ';.    ' 

tpprei  lahle' effei  I    iipoii    ilie   ruiuiiii'..;   «'!  Some  of  the  priiu  ijial  (liiiieii-ioti- of  the  San  I'aulo  1(K 
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the  eii^ine. 

1  he  o[K-raH'oh  ni  the  enyiiu-  on  <  urves  is  similar  to  iliat 
t»f  a;  car  with  truck-  at  either  end.  The  center  line  of  the 
Irtuler  and  frame  form-  a  inu'  i  hord  to  the  (  urve  over  which 
tlu-  lot  oiiiotive  i-i  ruiiiiinu.  the  -h.irper  the  »  urve  the  more  tin- 
fn>ide  overhanir  of  the  hoiler.  The  renter  of  ijravity  of  tlu' 
lioihr  is  thu-  hrduu'hl  in-i«le  the  .  t  ni»  r  line  oi"  tin  tr.H  k  and 
a  .greater  n-i-tatice  to  the  leiitrifunal  «(VerturiiinLi  ailiou  i.r 
tiu-rehy  effet.ted.  Thi-  i-  >aid  to  j.e  lioriie'oul  in  prattict:. 
the  steadinc!-.-  of  enijines  of  thi-  type  on  curves  at  ImliIi  -puiU 
Tieinii  very  noliceahle.  The  outer  rail  on  curves  is  .d-n  re 
Heved  of  part  of  the  centrifugal  pressure  which  it  mu-l  n 
>i.<t  with  otht  r  t\{»es  of  locomotives,  and  the  ainaiiiiiiii  pii - 
-ure  i-  divided  into  tuo  part>  acting  at  ( <Mi-id«ralile  ili-tan(e< 
from  e.u  h  other.  This  fact  is  rellettid  in  the  life  «-f  tire- 
whiih  is  >aid  to  l.>e  considerahly  loiiL'er  than  with  other 
t\  pe-  of  loc<»motlve-. 

The    frieihiin    from    re-trittions    impo-ed    \>y   the   runniiiLr 

L^ear  in  the  de-.i!in  uf  the  hoiler  is  evident.      Ihe  boiler  may 

lie  ke|>t   htwer  and   still   permit   the  di'sii^n   of  a    I'lrebox   of 

.ih\   diineii-ioii-  de.-ired  without  inti-rfeniu  e  from  the  wheel.-. 

l  he  -teatn   pijie  arraniremeiit    i-  -imple.  the  tle\iliiiit\    bi- 
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-:licater  heating  i-iirface. 
ivalont  luating  siirlacc*. . 
*  I.'     at  ca      ;...>. 


f  iiii  k 


•.  r   capacity    

:    i.i|iacit.v    

KijuivaK-iit    lii-atiiiK    s-urfaoi- 
,,,  the  >tii>tiheatiiii;  Mirfaci'. 


.     304  Ml.    ft. 

.  UV^"/    Ml.    ft. 

JO  sq.   ft. 


.1.500  gal. 
.  .  .2!4   tons 


tntal   f v.iiioraiivf   heating   surface    +    ^- 


KKI'AKEUiNESS— THH  HIM  AN   HLHMHNT 

m  JOHN  M   I. INN 

Wiulicri-  i.-<  there  urealer  need  for  |)n|t;ire(lni->  llian  in  llic 

I  lianical  cUpartniciit  of  our  railroad^.      I.oivj  auo  llir  rail- 

iil<  realized  the  need   for  itre{)are(hie»  in   l(Momoli\\>  and 

-  and  in  .'^hoj)  plants  and  ^hop  mat  hinery  and  the  material 

,nh  enter-  into  their  eon-triuiioii.      Have  tiie\   made  >utYi- 

.  ill  effort  to  prepare  and  train  the  men  who  are  to  man  the 

op?,  set  up  and  operate  the  machine>.  and  to  lio  the  thou- 

Mij  and  one  jolo  ineideiit  to  the  huilding  and  reftairini;  of 

ciin()tiv,es  and  cars? 

\\  In  ther  tile  tiovernnunt.  if  ihe  |)n'|io>rd  plan>  for  national 

viiarediu»  are  ado|)ted,  huild.s  additional  arsenals  ami  am- 

iiiition  |»lant>  of  its  own.  or  arranires  to  use  the  shoj)S  al- 

•  ,id}-  manned  and  e<|uipjx'(l  l»y  the  manufa*  turiim  eon(ern- 

■  railroad-.  maii\   of  the  met  hanie>  who  do  thi>  work  will 
t --arily  i.c  ret  ruitetj   from  tho>e  new  workini:  on  ItKomo- 

'-  and  tar-.     Where  are  llie  atUlitional  men  to  ttmie  from? 

iii>.-e  railn)atl-   which  have  ado|)ted   niotltrn   .nlvaiitttl   s\s- 

'ii<  of  a[i}>renticeship  are  indeed   fortunate   for  they  have 

ulitally  .-(lived  the  i|ue>tion  so  far  as  mediaiiii-   ft)r  tlu' 

■ik-  .in    KtiMtriied.      This  is  a  liiu  step  in  advance  and  the 

inr  roa'ti-  niiu'ht  wtll  prolil  l>y  the  re.-ults  tlie-e  pioiu-er-  are 

hieving,  hut  we  must  not  he  content  in  preparing  men  for 

'iie  ranki«.      liii-  artitle  i-  intended  not  -o  nuuh  to  di-i  u—  the 

let  tion  and  preparation  of  mt  ii   for  the  rank-  hut  of  men 

'\lio  are  1o  lead  antl  ijuitle  the  rank  and  fde  and  the  muntle^- 

iidit-r  nifii  who  are  neetled  to  till  the  numerou-  -p(«  ial   joKs 

'  hit  h  ari>e  in  the  mechanical  department. 

It  ha-  heen  .said  that  if  we  take  caretjf  the  men  in  the  ranks 

■he  leaders  will  take  care  of  them.^elve.-.       Ihi-  .-ountU  all 

"iiziit,  hut  will  not  work  out  to  a  .-ati-fat  tory  .-tilution.     li  i- 

"i-sihle  in  our  arm\    and  navy  for  a  Fred  l\inston  to  work 

.i|>  from  amont;  the  volunteer-,  hul  wire  all  our  1h-i   Kader- 

i'lained  in  this  wa\  we  wttuld  not  have  our  splenditl  schools 

I   We.-t    Point    ami    .\imapoli-;    neither   wttulil    suth    tare   he 

■  ken  in  the  .'-election  of  nieii  who  arc  to  he  trained  in  these 
htwl's.  Neither  can  we  trust  to  the  survival  of  the  tltte-t 
ith   no  thoimht   of  the  con>ervati<in   or  ilevelo]>ment    of  the 

.naiiy  others  tapaMe  tif  makini:  ^ood  umler  riizlit  coiitlitions. 
In  the  stru,U!,de  ftjr  survival  a  Lord  Kitchener  max  be  lost 
Ahile  the  deckhand  -urvive-.  Neither  tan  we  affttnl  to  iru>l 
the  stlfttion  ami  pnnnolioii  of  tlu-f  nun  to  thanie  tir  favt)r- 

'i-m.     .      •,-■:..  ■:,.::■  r-.^ 

Itio  miiny  capal)1e  men  are  >hui  in  hlind  alle\s.  Toti 
many  ijtMiil  men  are  held  in  their  ))resent  jtlaccs  hy  selfish 
loremen,  who  think  tmh  of  inimetliaif  i^ain  or  iluir  own 
perstwial  advantement.  .Vr*.  not  the  interests  of  the  company 
l»ost  taken  tare  of  1<\  takinsz  t  are  of  each  man's  hest  inttre>t-? 
•*^urely  a  man  >h(»uld  not  he  denied  promotion  because  of  mak- 
'tiii  !.;ood  where  he  is.    .:'     '•    "    '■       ;     ?^-:-'^-  •"■■-  \ "  ■^  =  '':, 

If  wf  are  to  set  uri-  tin  l>t-t  men  and  get  the  most  out  t)f 
tluin  we  nui-t  be  '■^ure  that  e.u  h  man  seltx'tcd  is  intrin«iically 
Worthy  atitl  that  hi-  <|ualil"uatit)iis  |)arti(ularly  I'lt  him  for  the 
job  in  (|uesti(jn,  antl  that  the  e-xjierience  which  he  has  already 
ret  lived  and  which  he  may  still  receive  is  such  as  to  guar- 
atitee  hi-  makini,'  miod.  Ilu  man  may  be  a  gtMKl  man. 
'  apable  of  .><ut  i  e.-s  elsewhere,  antl  ytt  t'ltted  neither  by  nature 
n<»r  training  for  the  job  in  (|ue-tion.  Too  mut  h  care  t  annot 
be  taken  in  fittine;  the  man  for  the  jttb. 

When  the  -ower  went  out  to  ^ow,  the  seed  which  fell  upon 
tlie  «tt>ny  grouml  wa-  ptrhap-  ju-t  as  jzcxmI  seetl  as  that  which 


fell  upon  irood  soil.  The  modtTn.  sncntitu  farnii  r  know-  that 
if  he  i>  to  rai.^e  a  yootj  i  rt)])  he  niu.-t  be  t  areful  in  the  -elec- 
tion of  the  seeti  with  which  he  starts.  He  must  know  that 
it  i-  ntit  tjniy  a  gttod  variet} ,  but  that  it  jH>s>es.ses  sufficient 
vitality  to  in-ure  it-  nermination.  and  he  mu-t  al-o  ct»n-i«ler 
the  .-oil  anil  the  sea-t»n.  One  field  will  rai>e  gCHMl  alfalfa 
while  another  had  better  be  planted  in  c«»rn.  or  wheat,  or 
ttjtttui.  or  riif.  > 

.\ntl  -t)  it  i-  in  the  metlianital  wtirld.  Kver\  manufat  lurer 
kiitiw-  that  if  he  is  to  tt»m|iete  in  the  t»pen  market,  if  he  is  to 
holtl  his  present  tratie  ami  hope  to  .^ct  ure  new  cu>toniers.  he 
mu-t  be  Very  careful  in  the  selection  i»f  the  raw  material  from 
whit  h  he  makes  his  prt)tlut  I.  .iml  so  we  have  t>ur  irainrd,  e\- 
[H-riencetl  in-pectors  antl  e\|>ensive  te-tinu  plants,  every  bit 
of  material  beini;  tarefully  -elected  not  tinly  in  refereme  tt» 
ii-  intrin-it  value  but  with  partitular  refereiK'e  to  the  >|)eci- 
lications  ap|>roved  for  that  partitular  jttb. 

I'.ai  h  tif  thf  youm:  iniii  in  our  -ht.p-  i-  .i  won«K  rful  hit  <jf 
methani-m.  Hi-  bot|\.  miml.  ami  -|>irit  <(»n-titute  a  wonder- 
fully t  fimphx  antl  intricate  whoU-.  This  niethanism  is  easily 
|iut  «»ut  of  balance  and  de.-troys  even  itself  if  an  efftirt  i-  made 
to  operate  it  off  the  track  on  which  it  was  me<int  to  go.  fu-l 
a-  the  lot  t)mt>tive  when  ttlY  the  track  dashe>  over  the  pret  ipice, 
butt-  into  the  ciiff,  or  falls  into  the  river,  or  topples  over  when 
it  attempts  to  rounti  a  cur\-e  to  which  it  has  not  Uvn  adju>te«i. 
-o  with  tht-f  human  nuthaiii-m-.  liut  if  ttnte  on  tlu-  riirht 
tratk  I  Veil  thf)ugh  the  jratie-  may  tax  hi-  >treni:th  t>r  thai 
lenge  all  his  power>.  -till  if  he  and  tho-e  who  guide  him 
-killfully  .111(1  intelligently  jnani|»ulatt.-  the  levers  antl  valve> 
ami  brake-  there  is  n<i  limit  tti  what  he  may  accompli-h.  Is 
it  iitit  tertain  that  in  our  -hop-  ttnlay  are  many  an  Ttlison. 
W f-tinghou-e.  t)r  Haltiwinr 
;  '  Muth  ha-  been  said  abttui  titling  .-fjuare  pegs  in  ri»und 
hole-,  antl  muiitl  i»egs  in  >t|uare  hok*s.  If  it  is  import.mt  tti 
be  -o  tareful  ill  the  selectitm  of  material  in  the  inanimatf 
world,  how  muth  mort-  lu-ed  i-  there  iDr  t  .in-  in  the  -tlt-t  titin 
and  training  of  iht  human  element? 

How  are  the-e  men  to  bi-  -eU-ctetl  r  Certainly  only  hap- 
ha/anl  re-ult-  will  be  <iI>taiiHil  if  tluy  are  -elet  titl  by  any 
lia|iha/.aitl  inelhtKl.  Is  nt)i  the  t|Ue>titin  of  .-ulTicient  imjM*r- 
i.iiite  to  ju>tif>  an  organization  with  >ome  central  heatl  ttt 
ret  i»innieml  nit  n  for  promoiitm?  ^  .Jg  not  the  j>owir  in  the>e 
human  eimines  as  worthy  of  conservation  and  devehijmient 
.1-  thai  ill  our  power  lit'U-e>? 

\\  111  i\  there  i-  a  central  a[>prentiie  t»rganization  thi-  de- 
partmenl  i-  in  a  [Kisition  m  handle  the  mattt^r.  for  if  should 
alreatly  have  knowledgt  ami  Rtord  of  it-  apprentite-  and 
appreiitite  graduate-.  Ilu-  older  men  >htudil  not  bf  for-jollen. 
but  naturally  the  be-l  n-ult-  will  ctmie  from  the  yttung  men. 
partitiilarlx  tht»-i  who  h.ivi  -trvetl  their  appreiuiiohip.  The 
appreiititf  in-truc1or  >hould  get  so  close  to  these  fellow.>  as 
to  knt)w  iht  ir  tvery  abililv.  their  every  ambilittn.  rnlt>-  he 
•  ItK-  this  he  i-  not  in  a  pt»-ititm  to  say  what  eaih  i  an  d«»  or 
what  he  cannot  d(».  .\-  he  learns  of  certain  i|Ualitu  ation- 
wliiih  ma\  Til  him  for  -pn  ial  wtirk  or  for  liader>hip.  he 
-houltl  ])a—  thi-  kiitiwletlge  on  to  the  ma-ler  meihaiiit  antl 
ti»  the  >iipervi-or  tif  appreiititis.  or  whtKVer  ha-  chartie  of 
mainlainiiii:  ihe  rttt»rtl  ami  ret  trtiimemlimz  mt-n  for  ]>romtitittn. 
'!  lit-  latiir  -liould  not  only  keti»  thtirtiughlx  in  tt)uth  with  all 
the-e  boy>  and  men.  but  -htiuld  keep  a  li-l  of  available  mate- 
rial for  eath  jtib  for  whith  men  are  likely  tt»  Ik-  neetled.  and 
when  a  vat  amy  tntur-  -hould  tarefullx  invi-tigaU-  tlie  merit- 
of.all  suth  availablf  m.ilerial  -o  a>  Iti  be  al>le  tti  ret  ommend 
till   man  who  gives  nuj.-t  pr(jmi,«ie  of  making  good. 

What  ijualitu  ation-  -houltl  Ik.>  t  on-itlered  p.iramount? 
Ihe  answer  depeml-  upon  tlu  nature  of  tlu'  job  tti  be  hlli'd. 
Stime  of  the  general  tjualititations.  however,  whidi  should  l>e 
t  ttii-itleretl  are  the  man-  ability  a-  a  meihanit.  the  e\]>erience 
whit  h  he  has  receivetl.  hi-  etiut  atitm  ami  training,  hi-  paren- 
ta'je   and    home   envininment.    hi>    habits    .mtl    morals,   his 
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I)hysique  and  health,  his  personal  appearance  and  personal- 
ity, his  industry  and  ambition,  his  self-confidence  and  as- 
sertiveness,  his  discretion  and  tact,  his  ability  to  mix,  his 
"pep"  and  •sticktoitiveness,"  his  action  under  fire,  his  al)ility 
to  lead  and  to  guide,  his  loyalty  and  love  for  his  work  and 
for  the  company  by  whom  he  is  employed. 

\\hen  the  man  has  been  promoted  he  should  still  be  looked 
after  and  guided.  A  certain  amouni  of  resjwnsibility  and 
heavy  grind  may  i>e  necessary  to  temper  the  metal  which  is 
in  him.  But  he  should  not  l)e  left  to  sink  or  swim  with  no 
rescuing  hand  near.  Many  a  man  has  l)een  lost  when  be- 
yond his  depth,  who,  had  he  remained  a  little  longer  in  shal- 
low water,  especially  with  proper  training,  could  have  readily 
learned  to  swim  the  tide.  One  good  act  or  deed  well  per- 
formed does  not  constitute  success.  Neither  does  one  mistake 
constitute  failure.  A  child  falls  down  many  times  when  learn- 
ing to  walk.  Yet  everv  one  must  learn  to  walk  before  he  can 
run.  Let  us  be  firm,  yet  patient  with  these  men.  Materials 
destroyed  may  be  replaced  and  their  value  determined,  but 
who  can  replace  a  life  destroyed  or  estimate  the  possibilities 
which  it  might  have  achieved  if  well  directed? 


A  QUESTION   OF  PROMOTION 

BY   GULF 

I  wonder  if  Thompson  inspired  that  editorial  on  "Are 
You  Guiltv?'  in  the  last  issue  of  the  June  Dailv*  It  .sounds 
like  an  echo  of  his  experience,  because  you  know  echoes  are 
always  reversed. 

No,  Thompson  wasn't  promoted,  and  I  don't  think  lie 
regrets  it.    You  see  it  was  this  way: 

Thompson  was  a  hustler — the  real  article,  with  a  lot  of 
ambition  mixed  u])  with  his  hu.stling.  He  was  thorough,  too. 
When  he  left  college  his  first  move  was  to  learn  the  machin- 
ist's trade  and  i)erfect  his  drawing  and  then  when  an  opening 
came  in  the  master  mechanic's  office  of  the  A.  B.  C  Ry.  he 
jumped  into  the  place  and  proceeded  to  make  good. 

He  didnt  know  much  about  locomotives,  but  he  h;ul  a 
head  on  his  shoulders  and  wasn't  afraid  of  work.  In  fact, 
didn't  know  what  it  was.  He  declares  now  that  he  never  did 
a  day's  work  in  his  life.  It  has  been  one  long,  joyous  holi- 
day of  play.  He  had  the  enthusiasm  of  youth,  with  the  love 
of  machinery  that  the  artist  has  for  the  beautiful.  He  spent 
eight  hours  a  day  at  the  drawing  board  and  six  outside, 
studying  to  solve  the  problems  that  rose  ahead  of  him,  and 
the  "Old  Man''  stxjn  got  to  trust  him  because  he  made  no 
mistakes.  He  was  working  for  love  of  doing  and  in  hope  of 
appreciation. 

The  .\.  B.  r.  wasn't  very  progressive.  It  used  Eight- 
wheelers  when  its  neighljors  had  gone  to  Consolidations,  and 
it  standardized  its  valve  motion,  by  using  the  same  gear  on 
switchers  that  it  did  on  its  fast  passenger  engines,  because  it 
had  a  template  for  the  link.  There  were  a  lot  of  little  things 
like  that  that  Thompson,  as  he  learned  things,  was  itching 
to  correct.  He  was  so  much  of  a  machinist  that  tlie  men  in 
the  shop  respected  him  and  came  to  him  for  pointers  on 
methods  of  doing  work.    Oh.  he  was  making  good,  all  right! 

But  there  was  a  consolidation  and  the  "Old  Man"  went 
to  a  new  office,  where  he  had  a  real  drawing  room,  clean  and 
airy,  not  a  drawing  table  by  a  window  looking  out  on  a  round- 
house roof  where  Thompson  was  ecstatically  learning  loco- 
motives. 

Of  course,  Thompson  expected  to  go  with  the  "Old  Man." 
But  he  didn't,  nor  did  his  chief  clerk,  nor  did  any  one  else. 
The  new  chief  draftsman  (mind  you,  Thom[)son  had  been 
simply  "draftsman,"  the  one  and  only)  was  brought  in  from 
outside. 

Thompson  was  no  fool  and  no  egotist.  He  sized  up  the 
Interloper  at  short' notice  and  saw  that  he  was  the  better  man 
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of  the  two.  Broader  experience,  and  all  that;  still  he  would 
have  liked  mightily  to  have  had  the  chance  to  show  what  it 
could  do.  He  didn't  complain  and  was  frank  enough  to  s  y 
that  the  "Old  Man''  had  gotten  a  better  man  when  his  fd- 
low  employees  said  that  he  ought  to  have  had  the  job.  B  u 
he  kept  his  eyes  opened,  and  proceeded  to  find  out  what  tl . 
other  fellow  knew. 

Well,  it  was  the  old  stor}'.  A  man  who  loves  his  work  aid 
so  does  it  well  soon  has  opportunity  knocking  at  the  door,  and 
it  was  not  long  before  the  knocker  on  Thompson's  door  was 
thumping.  Opportunity  offered  him  an  industrial  position 
at  higher  pay.  But  Thompson  loved  a  railroad  and  a  loco- 
motive, and  went  to  the  "Old  Man"  and  laid  his  case  Ix- 
fore  him. 

"I  don't  want  to  leave,  I  like  it  here.  The  salary  doesn't 
influence  me.    But  what  are  my  chances  for  promotion?" 

"Well,"  said  the  'Old  Man,'  "promotion  comes  pretty 
slowly  on  this  railroad.  I  don't  want  to  lose  you,  but  I  guess 
you'd  better  go." 

And  Thompson  went,  and  took  his  hustling  enthusiasm 
witii  him.  Of  course,  it  counted  as  an  asset  in  his  career, 
and  he  j)r(Keeded  to  climb.  In  a  few  years  he  was  su})erin 
tendent  of  a  large  manufacturing  concern,  but  never  lost  hi- 
old  love  for  the  locomotive  and  always  called  at  the  old  office 
of  the  A.  B.  C.  headquarters  when  he  was  in  town.  As  year> 
passed,  he  always  found  the  Interloper  at  the  same  drawinu 
table;  his  old  office  mates  were  always  at  their  old  book,  and  it 
was  only  in  the  upper  office  that  he  found  new  faces.  Why? 
Well,  he  was  always  told  that  they  were  too  valuable  when 
they  were  to  promote.  He  asked  as  to  salaries  and  found  tiuit 
the  Interloper,  whom  he  had  once  envied,  has  been  raised 
ten  dollars  a  month  in  10  years — because  he  was  too  valu- 
able to  promote. 

But  Thompson  still  grew  and,  being  an  outsider,  even  the 
A.  B.  C.  regarded  him  with  respect  and  he  was  sometimes 
called  into  their  councils.  Then  he  found  that  they  were  all 
outsiders.  They  had  grown  up  under  different  .«;ystems,  with 
different  ideals.  Each  felt  a  little  jealous  of  his  neighbor. 
Each  fought  for  departmental  rights  and  the  A.  B.  C.  paid 
the  bill. 

And  Thompson,  as  he  grew  and  was  consulted  by  all  of  the 
roads  from  the  A.  B.  C.  to  the  X.  Y.  Z.,  found  many  interest- 
ing things.  Where  the  officers  were  outsiders,  he  found  jeal- 
ousy, suspicion,  selfishness  and  all  uncharitableness.  But  where 
the  president  had  been  an  office  boy  at  his  own  door,  where 
the  chief  engineer  had  been  a  rodman  and  the  superintend- 
ent of  motive  power  had  been  an  apprentice,  and  all  had 
grown  up  in  the  service,  he  found  a  harmony  of  action  and 
a  teamwork  that  would  have  done  credit  to  any  ball-playing 
organization  on  earth.  It  was  the  railroad  first,  last,  and  all 
the  time,  and  departmental  jealousies  were  hidden  in  the  dark- 
est of  closets. 

Thompson  often  wonders  what  would  have  happened  to 
him  if  the  Interloper  hadn't  come  in.  Possibly  he  might  have 
stagnated  in  his  surroundings;  probaldy  not.  The  A.  B.  C. 
did  not  go  broke  because  it  lost  Thompson,  but  it  did  lose  a 
very  loyal  and  efficient  servant,  just  the  same,  when  it  didn't 
give  him  that  draftsman's  job.  I  wonder  what  the  increase  in 
the  number  of  Thompsons  in  the  railway  service  would  be, 
if  more  officials  could  plead,  "Not  Guilty." 


Unitkd  SiATES  Steel  Trade. — The  United  States  has 
furnished  nearly  80  per  cent  of  Great  Britain's  imports  of 
semi-finished  steel  since  the  war  started,  whereas  previous  to 
the  war  the  United  States  furnished  less  than  20  per  cent  of 
such  imports,  and  Germany  nearly  80  per  cent  of  the  total. 
In  the  first  two  months  of  this  year  the  United  States  fur- 
nished 84  per  cent  of  the  British  imports  of  semi-finished 
steel. — Iron  Age. 
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THE  GAR  INSPECTOR  AND  HIS  JOB 

J  "he  following  extracts  are  taken  from  contributions  which 
were  made  to  the  car  inspectors'  competition,  which  was  held 
the  latter  part  of  1915: 

BY  MICHAEL  GLENN 
Car  Inspector,  Cincinnati,  New  Orleans  &  Texas  Pacific.  Ludlow.  Ky. 

A  car  inspector  must  be  bright,  intelligent,  sober,  and  know 
how  to  obey  orders.  He  should  tirst  work  on  the  shop  repair 
track  for  about  two  years  in  order  to  know  all  the  parts  of  a 
car,  how  to  repair  a  car,  to  realize  when  wrong  repairs  have 
Inrn  made,  to  know  how  to  test  air  brakes,  and  to  under- 
stand ihe  safety  appliances  requirements.  He  should  then 
serve  for  one  year  as  an  oiler  and  obtain  a  thorough  under- 
standing as  to  how  to  oil  and  pack  the  boxes  and  know  when 
a  journal  needs  to  be  rebrassed.  For  the  next  year  he  should 
sirve  with  the  chief  interchange  inspector  in  order  to  learn 
how  to  recognize  defects  and  just  how  they  should  l)e  han- 
dled. He  must,  of  course,  know  the  M.  C.  B.  rules  of  in- 
terchange and  should  understand  when  to  issue  M.  C.  B. 
defect  cards  and  how  to  handle  correspondence  in  the  office 
of  tlie  chief  interchange  inspector. 

After  this  preliminary  training  he  can  be  given  a  position 
as  car  inspector,  but  for  some  considerable  time  should  work 
in  conjunction  with  a  good  car  inspector  of  extensive  experi- 
ence. In  addition  to  the  routine  work  he  should  do  his  i)art 
in  preventing  claims  caused  by  defective  equipment;  should 
do  everything  consistent  and  within  his  power  to  please  the 
shippers,  and  work  in  harmony  with  the  yardmaster.  Obvi- 
ously the  car  inspector  should  have  a  common  school  educa- 
tion; in  addition  to  this  he  should  attend  night  school  for  at 
least  a  couple  of  years. 

BY  JOSEPH  DALZELL 
Car  Inspector,  Pennsylvania  Railroad,  Pitcairn,  Pa. 

When  a  car  repairman  shows  special  ability  in  his  work, 
knows  all  the  parts  of  a  car  and  how  it  is  constructed,  and 
I  an  make  light  running  repairs  to  brakes,  draft  gear,  etc.,  he 
-hould  accompany  a  car  inspector  and  note  the  defects  that 
londemn  cars  and  send  them  to  the  repair  shop;  or  he  may 
I'c  pkiced  on  a  shop  repair  track  in  order  to  become  familiar 
with  shop  practices.  It  is  at  this  time  that  he  should  fa- 
miliarize himself  with  the  M.  C.  B.  rules  of  interchange  and 
i)e  given  practical  instructions  in  repairing  and  inspecting 
tir  brakes.  He  must  also  prepare  to  pass  the  required 
-xamination  for  inspectors  on  the  air  brake  and  train  air 
signal  instructions. 

Meanwhile,  as  he  develops  step  by  step,  he  should  have  an 
opportunity  of  becoming  familiar  with  such  things  as  ventila- 
tion, refrigeration  and  seal  records.  He  must  also  under- 
stand the  rules  governing  the  loading  of  long  material  and 
should  hold  for  orders  those  cars  that  exceed  the  clearance 
dimensions  of  his  road.  Then,  too,  he  must  be  given  special 
instructions  concerning  the  application  of  safety  appliances 
and  the  rules  relating  to  the  transportation  of  explosives  and 
dangerous  articles  other  than  explosives. 

He  must  understand  many  things  in  the  railroad's  book 
of  rules  so  that  he  will  know  when  an  order  or  rule  has  been 
violated      He  should  also  familiarize  himself  with  the  gen- 


eral track  conditions  and  their  relation  to  car  derailments 
and  should  be  trained  to  furnish  accident  reports  to  his  su- 
periors. 

BY  W.  S.  CLARK 
Foreman  Car  Department,  New  York  Central.  East  Syracuse,  N.  Y. 

Wherever  possible,  an  employee  who  is  finally  elevatt?d  to 
the  position  of  car  inspector  should  first  be  assigned  to  re- 
pairing freight  cars  on  a  branch  line  in  order  to  Ijecome 
thoroughly  familiar  with  car  instruction  and  have  a  clear 
understanding  of  the  federal  requirements  concerning  safety 
appliances.  In  most  cases,  however,  it  will  not  be  ix)ssible 
for  him  to  secure  his  exj^erience  in  this  way  and  he  should 
be  employed  first  as  an  oiler.  Obviously  one  of  the  most 
important  things  to  be  done  at  the  very  outset  is  to  instruct 
him  in  the  principles  of  safety  first  and  have  him  read  and 
acknowledge  receipt  of  instructions  relating  to  the  protection 
of  inspectors  and  others  working  under  or  alx)ut  cars.  The 
oiler  should  be  furnished  with  a  copy  of  the  instructions 
governing  the  care  and  lubrication  of  journal  boxes  and 
should  be  compelled  to  study  them.  The  foreman  in  charge 
can  check  this  by  questioning  the  oiler  from  time  to  time 
and  having  him  demonstrate  that  he  understands  the  details 
of  this  work;  in  case  he  should  not  thoroughly  understand 
any  of  the  rules,  his  superiors  should  explain  by  practical 
demonstration. 

When  the  oiler  has  proved  competent  in  his  work  he 
should  be  promoted  at  the  first  opportunity  to  the  |K)sition 
of  a  running  repairman  and  should  be  instructed  by  the  chief 
inspector  as  to  how  properly  to  make  repairs  marked  up  for 
him.  The  repairman's  work  should  be  checked  closel\'  and 
in  case  of  mistakes  he  should  have  his  attention  called  to 
them  and  be  instructed  as  to  how  to  make  the  repairs  proj)- 
erly. 

The  next  step  upward  should  l)e  to  the  pxjsition  of  car  in- 
spector. He  should  be  provided  with  copies  of  the  various 
rules  and  regulations  which  govern  the  handling  of  his  work 
and  should  be  accompanied  by  the  chief  inspector  when  he 
makes  his  first  inspections.  Moreover,  the  chief  inspector 
should  make  it  a  point  to  quizz  him  on  questions  pertaining 
to  the  inspection  and  safe  movement  of  cars  and  should 
promptly  correct  him  on  any  point  that  he  does  not  under- 
stand. 

The  chief  inspector  should  hold  meetings  at  least  once 
each  montli  for  the  instruction  of  inspectors,  running  repair- 
men, air  brake  men  and  oilers,  and  new  inspectors  especially 
should  be  compelled  to  attend  these  meetings.  Among  other 
things,  the  inspector  should  be  impressed  with  the  seriousness 
of  a  possible  accident  caused  by  his  carelessness  in  inspec- 
tion. He  should  be  disciplined  by  suspension  or  dismissal 
if  he  persists  in  ignoring  instructions  or  becomes  careless  in 
the  performance  of  his  duties,  .\fter  l)eing  thoroughly 
trained  he  should  be  com[)elled  to  take  a  written  examination 
every  two  or  three  months.  His  examination  pajiers  should 
be  carefully  checked,  the  percentage  recorded  and  any  errors 
brought  to  his  attention  in  order  that  he  may  benefit  thereby. 

About  8,500  cars  are  handled  through  our  DeW^itt  yard 
every  ?4  hours.  These  include  40  symbol  trains  in  addition 
to   the   slow    freights.     There    are    six    different    inspection 
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points.  The  inspectors  in  the  slow  freight  yards  are  in- 
structed and  trained  just  as  thoroughly  as  those  in  the  fast 
freight  yards.  This  thorough  training  has  caused  practically 
the  tying  up  of  our  wrecking  outfits,  as  the  inspectors  do  not 
allow  any  cars  to  leave  the  yards  that  will  not  stand  up  in 
present-day  heavy  trains. 

The  inspectors  are  trained  to  consult  the  train  crews  upon 
arrival  in  the  yard  to  ascertain  whether  they  have  had  any 
trouble  on  the  road;  this  makes  it  })ossihle  to  remedy  any 
unsafe  condition  that  might  otherwise  be  overlooked.  The 
inspectors  are  also  instructed  to  report  any  defects  on  new 
equipment  with  a  view  to  having  sudi  defects  remedied  as 
additional  new  cars  are  turned  out  at  the  car  builder's  plant. 


SPECIAL  TOOLS  FOR  THE  GAR   DEPART- 

MENT* 

Inspection  Mirror. — Considerable  difficulty  has  been  ex- 
perienced in  locating  tlie  defects  in  arch  bars  of  freight  cars 
and  tender  trucks,  especially  when  the  cracks  occur  on  the 
inside  of  the  bar.  It  is  practically  impossible  to  locate  the 
defect  by  the  ordinar}'  methods  of  inspection,  A  very  sim- 
ple expedient  has  been  tried  and   found  to  be  remarkably 
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Fig.    1 — Hand    Mirror  for    Inspecting   the    Inner   Side   of   Arch    Bars 

successful  in  aiding  the  inspector  to  locate  these  defects. 
The  inspector  is  provided  with  a  small  hand  mirror,  such  as 
is  shown  in  Fig.  1.  By  holding  it  on  the  inside  of  the  bar 
anv  crack  or  other  defect  can  be  readilv  discovered.  The 
results  obtained  are  astonishing.    On  one  road  in  five  months' 


Fig.  2 — Truck  for  Carrying  Couplers 

time,  1,488  failures  were  discovered  which  by  the  ordinary 
method  of  ins|)ection  would  have  been  missed.  Thirty-four 
broken  bars  were  discovered  in  this  way  in  two  months  at 
one  terminal,  forty-two  at  another  in  one  month  and  seventy- 
six  at  another  in  ten  days. 

•From  a  paper  on  Car  Department  Prohlems  presented  by  E.  E.  Griest, 
master  mechanic,  Fennsylvania  Lines,  Ft.  Wayne,  Ind.,  at  the  General 
Foremen's   Convention. 


Wagon  jar  Hauling  Couplers. — It  is  necessary  in  e  en 
car  department  to  transport  considerable  material  from  p  ijnt 
to  point  in  the  repair  yard.  Any  simple  device  wl  jch 
reduces  the  time  and  labor  in  handling  material  is  woithv 
of  consideration.  In  Fig.  4  is  shown  a  truck  desig  led 
for  readily  handling  couplers.  The  wagon  is  ti'ted 
forward  until  the  rear  hook  engages  the  cored  hole  at  the 
end  of  the  coupler  shank.  When  the  truck  is  again  brouj:ht 
to  a  horizontal  position,  the  coupler  swings  high  enough  off 
the  ground  to  clear  objects  6  in.  high.  With  this  arrange- 
ment couplers  can  be  readily  loaded,  transported  and  un- 
loaded by  one  man. 

Reclaiming    Car   Brasses. — The   common    method    of   re- 
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Fig.  3 — Broaching  Tool  for  Reclaiming  Car   Brasses 

claiming  freight  car  brasses  when  scored  and  unfit  for  fur- 
ther use  is  to  remove  the  babbitt  and  renew  it.    In  a  large 
number  of  cases,  the  scored  babbitt  is  still  thick  enough  to 
be  well  outside  the  limits  prescribed  by  the  specification-. 
A  saving  could  be  effected  if  they  could  be  cheaply  rebored. 
In  Fig.  5  is  shown  a  method  of  performing  this  work  on   i 
planer  by  the  use  of  a  special  })laner  jig  and  tool.     The  ji,' 
is  fastened  to  the  planer  bed  and  clamj)s  the  brass  by  meaii- 
of  two  fingers  actuated  by  a  wedge.     The  tool  is  merely 
tapered  ring  with  the  large  end  of  the  same  diameter  as  tl) 
.standard  journal,   faced  off  flat  to  furnish  a  cutting  edgi 
It  is  rigidly  held  in  the  tool  head  with  the  usual  clamps.    1' 
may  be  revolved  from  time  to  time  as  the  cutting  edge  Ix 
comes  worn.      It  is  estimated  that  through  the  use  of  thi 
tool,  a  saving  of  over  $.^00  annually  is  effected  at  one  she  ' 
where  it  is  used.      The  price  paid  for  reboring  the  brassc 
is  $.01  each. 


Cranksh.aft  Exdpl.av. — Endplay  of  a  crankshaft  mu 
be  caused  by  the  crankpin  brasses  being  out  of  line  and  beai 
ing  alternately  on  opposite  ends  of  the  crankpin,  or  by  th 
shaft  being  out  of  line,  causing  a  wobbling  motion  of  th. 
flywheel,  or,  in  a  single-crank  engine,  by  lost  motion  in  tht 
crankshaft  bearing. — Power. 


Problems  of  the  Car  Department 

A    Paper   Presented  at   the    Recent  Convention   of 
the  General  Foremen's  Association,  Held  in  Chicago 

BY     E.  E.  GRIEST 
Master  Mechanic,  Pennsylvania  Lines  West,   Fort  Wayne,  Ind. 


11  is  the  tendency  on  most  roads  to  rely  on  the  car  foreman 
tntirely  for  all  matters  connected  in  any  way  with  the  car 
department,  the  general  foreman  confining  his  activities 
entirely  to  the  locomotive  department;  consequently,  when 
he  is  promoted  to  a  master  mechanic,  he  has  only  a  hazy  con- 
ception of  the  nature  of  the  work  and  importance  of  the  car 
department.  It  is  the  purpose  of  this  paper,  through  a  dis- 
cussion of  some  of  the  problems  encountered,  to  call  atten- 
tion to  the  necessity  for  a  more  complete  and  accurate  knowl- 
edge of  car  work. 

There  are  operating  today  on  the  railroads  of  the  United 


the  large  railroads  showed  that  the  car  department  averaged 
40  per  cent  of  the  total,  and  the  locomotive  department  60 
per  cent.  The  following  itemized  cost  of  operating  a  freight 
train  of  50  cars  100  miles  furnishes  another  indication  of 
the  relative  amount  of  money  spent  in  each  department: 

Locomotive    maintenanre    $12.97 

Fuel 10.44 

Freight   car   maintenance ..>...-.     55.10 

Total    $78.51 

Although  the  nature  of  the  work  is  considerably  rougher 
and  can  be  handled  to  a  large  extent  by  unskilled  labor  with 
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Fig.  1 — Form   Used  for  Establishing   Plece-Work  Prices 


States  approximately  2,000,000  freight  cars,  the  cost  to  main- 
tain each  of  which  i^  estimated  at  from  $80  to  $100  per  year. 
Assuming  $90  as  an  average  figure,  the  total  amount  ex- 
pended annually  in  the  United  States  for  repairs  and  inspec- 
tion of  cars  is  approximately  $180,000,000.  This  is  no 
inconsiderable  part  of  the  total  spent  for  the  maintenance 
of  equipment.  A  recent  comparison  made  of  the  car  and 
locomotive  department  payrolls  on  a  certain  part  of  one  of 


a  smaller  investment  for  equipment,  it  does  not  necessarily 
follow  that  the  problems  that  must  be  met  and  solved  are  any 
the  less  important  or  any  the  less  difficult  to  solve.  In  a  num- 
ber of  ways  the  larger  problems  are  very  similar  to  those  in 
the  locomotive  department. 

However,  in  at  least  one  important  feature  car  work  varies 
from  locomotive  work  entirely,  and  that  is  in  the  repairs  to 
foreign  cars.    The  M.  C.  B.  Association  has  formulated  a 
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code  of  rules  governins;  the  interchanging  of  and  repairs  to 
freight  cars.  Each  railroad  company  is  expected  to  give  to 
foreign  cars  while  on  its  line  the  same  care  as  to  inspection, 
oiling,  packing,  adjusting  brakes,  and  repairs  that  it  gives 
its  own  cars. 

Considering  that  appro.ximately  $180,000,000  is  expended 
annually  by  the  railroads  of  the  United  States  for  repairs  to 
freight  cars,  and  that  conservatively  estimated  20  per  cent 
of  this  amount,  or  $.>6, 000,000,  involves  repairs  to  cars  on 
foreign  roads,  and  considering  also  that  this  enormous  sum  of 
money  is  exchanged  between  railroads  without  any  definite 
means  of  checking  against  the  work  performed  by  repairing 
lines.  It  will  be  realized  that  the  repairing  of  foreign  cars 
and  billing  for  the  repairs  occupies  a  uni(|ue  position  in  busi- 
ness. There  is  perhaps  no  other  line  of  lousiness  where  such 
large  sums  of  money  are  exchanged  merely  on  the  basis  of 
common  honesty.  In  order  to  protect  the  car  owner,  and  that 
the  principles  upon  whidi  this  important  branch  of  railroad 
work  are  founded  may  be  safeguarded,  two  things  are  nec- 
essary: First — adequate  supervision;  second — a  thorough 
and  efficient  sy.stem  of  prejjaring  original  records  and  compil- 
ing charges  from  such  records. 

Training  Car  Inspectors. — It  is  no  small  part  of  a  car 
foreman's  duty  to  assure  himself  that  his  inspection  forces 
are  thoroughly  familiar  with  and  aljle  to  ajjply  the  M.  C.  B. 
rules  governing  the  interchange  and  inspection  of  cars,  the 
United  States  Safety  Appliance  Act,  the  Loading  Rules  of 
the  M.  C.  B.  A.s.sociation,  and  the  Tank  Car  Specifications. 
The  l)est  and  easiest  method  to  accomplish  this  is  to  see  to 
it  that  the  men  who  are  promoted  to  inspectors  have  received 
proper  training.  A  car  inspector  must  be  able  to  discover  the 
parts  which  have  actually  broken  down  and  defects  which 
may  develop  into  subsequent  failures. 

A  c.ir  inspector  should  know  something  of  the  way  in  which 
repairs  are  handled  on  the  repair  track,  and  inasmuch  as  he 
must  make  repairs  himself,  it  is  almost  a  necessity  that  he 
be  a  proficient  repairman.  After  being  picked  out  as  a  pro- 
spective ins[)ector,  he  should  be  moved  about  on  various 
classes  of  work,  so  that  when  the  time  comes  to  use  iiim  as 
an  inspector  he  will  have  had  some  training  on  every  class  of 
work,  on  truck  work,  on  steel  cars,  on  wooden  car  repairs,  on 
light  repairs  to  loads  and  empties.  Some  roads  hold  written  ex- 
aminations on  the  M.  C.  B.  rules  and  all  other  rules  govern- 
ing the  inspection  of  cars  at  stated  intervals.  Other  roads 
have  a  division  general  car  inspector  whose  duty  it  is  to  go 
from  point  to  point  where  inspectors  are  stationed  and  by 
<juestioning  ascertain  whether  or  not  the  inspector  has  a  rea- 
sonable working  knowledge  of  the  rules,  and  whether  he  is 
able  to  apply  them.  The  training  of  a  car  inspector  is  by 
no  means  a  simple  task.  It  retjuires  thought  and  careful  atten- 
tion. Once  it  is  accomplished  in  a  satisfactory  manner,  it 
requires  more  careful  attention  on  somebody's  j)art  to  see  that 
the  inspector  does  not  become  lax  and  inattentive. 

Hot  Boxes. — Hot  l)Oxes  are  a  source  of  expense,  which, 
if  they  could  l>e  eliminated  entirely,  would  save  considerable 
money  in  the  course  of  a  year.  The  average  cost  of  a  hot  \)OX 
is  estimated  at  approximately  $10.  This  figure  includes  the 
cost  of  necessary  switching  and  repairs,  but  does  not  include 
any  of  the  ex[)ense  incurred  in  wrecks,  consequent  delays  to 
traffic,  etc.  Using  this  figure  as  a  basis  of  an  estimate,  the 
total  cost  of  hot  boxes  represents  approximately  8  per  cent  of 
the  total  repair  expense  of  the  car. 

The  principal  causes  of  hot  boxes  are: 

1.  The  shifting  of  the  sponging  towards  the  outer  end  of 
the  journal  box,  due  to  the  lateral  motion  of  the  box,  which 
draws  the  sponging  away  from  the  rear  of  the  journal.  An 
examination  of  the  l>earings  and  axles  removed  on  account 
of  hot  boxes  will  show  that  heating  in  the  majority  of  cases 
liegan  at  the  rear  of  the  journal. 

2.  Sponging  too  tight,  due  to  excessive  amount  of  waste. 
In  forcing  the  waste  into  the  box,  the  oil  in  the  waste  next 


to  the  journal  is  forced  out  through  the  opening  betw-en 
the  dust  guard  and  its  seat,  the  dry  waste  then  acting  a  a 
wiper.  It  not  infrequently  happens,  where  this  condition  x- 
ists,  that  strands  of  waste  are  drawn  up  between  the  jour  ml 
and  the  bearing,  in  which  case  a  hot  journal  results. 

3.  Sponging  glazed  due  to  the  waste  not  having  been  agi- 
tated, or  set  up  with  a  packing  knife  at  frequent  enough  int  r- 
vals.  Where  this  conditions  exists,  the  oil  cannot  reach  the 
journal. 

4.  Insufficient  amount  of  oil  in  the  sponging,  due  to  .ts 
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Fig.    2 — Form    Used    for    Recording     Inspection    of    Lumber 

being  syphoned  away  by  loose  strands  of  waste  hanging  out 
of  the  box.  This  condition  may  also  be  brought  alx)ut  by  an 
accumulation  of  snow  in  the  box.  The  snow  melts  from  the 
heat  of  the  journal,  the  water  collecting  in  the  bottom  of  the 
box  lifis  the  oil  and  allows  it  to  escape. 

5.  An  excessive  amount  of  oil  which  results  in  the  waste 
falling  away  from  the  under  side  of  the  journal. 

6.  Worn  out  sponging.  This  results  in  practically  the  same 
defect  as  when  an  excessive  amount  of  oil  is  used  with  good 
waste.    The  packing  having  lost  its  life,  falls  awav  from  the 
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lo  "cr  side  of  the  journal,  leaving  it  without  a  means  of  lu- 
br  nation. 

/'reparation  of  Sponging. — The  proper  preparation  of 
til  sponging  is  important,  both  as  a  means  of  preventing 
ai:  unnecessary  waste  of  oil  and  in  eliminating  a  frequent 
cause  of  hot  journals.  The  waste  used  should  be  free  from  all 
fo-eign  substances.  Care  should  be  exercised  to  see  that  the 
qu  ility  of  oil  presented  for  summer  or  winter  use  is  used  in 
tht  proper  season.  The  waste  and  oil  should  be  mixed  in  the 
proportion  of  80  lb.  of  waste  to  90  gal.  of  oil  to  insure  a 
thorough  saturation  of  the  waste.  This  mixture  should  stand 
for  48  hours  in  a  room  in  which  the  temperature  is  kept  at 
fmm  68  to  70  deg.,  after  which  50  gal.  of  oil  should  be  drawn 
oft,  leaving  the  ingredients  in  the  proportion  of  one  gal.  of 
oil  to  2  lb.  of  waste,  or  4  pints  of  oil  to  1  lb.  of  waste.  This 
should  leave  the  packing  in  a  condition  so  that  when  it  is 
compressed  in  the  hand  the  oil  will  just  appear  between  the 
fingers. 

Car  Apprentices. — The  apprenticeship  system  in  the  car 
department  on  some  roads  has  declined  to  a  point  where  there 
are  fev/,  if  any,  apprentices  enrolled.  The  exact  reason  for 
this  is  not  apparent.  The  need  of  apprentices  is  fully  as  great 
totlay  and  even  greater  than  it  was  10  years  ago.  If  the 
ever-increasing  cost  of  repairs  is  to  be  cut  down  to  any  ap- 
preciable extent,  it  must  come  about  through  the  efforts  of  a 
more  capable  and  better  trained  force  than  our  present  one. 
Old  methods  and  old  ideas  must  give  way  to  improved  ones. 

An  adequate  apprenticeship  system  should  provide  for: 

1.  A  sufficient  amount  of  time  spent  in  each  department  to 
give  the  apprentice  a  clear  idea  of  that  part  of  the  work. 

2.  A  rate  of  pay  which  would  attract  boys  of  some  educa- 
tion. 

.V  Promotion  for  the  better  grade  of  apprentices. 

The  scheme  adopted  in  most  locomotive  repair  shops  of 
liaving  a  definite  schedule,  according  to  which  an  appren- 
tice serves  a  set  amount  of  time  in  each  department,  ought 
to  be  just  as  applicable  in  the  car  department.  A  proposed 
schedule  of  this  kind  is  given  below. 

First  Year 

Freight  car   repair  tracks 6  months 

Passenger  car   repairs 6  months 

Second  Year 

Pipe   shop    3  months 

Tin   shop    3  months 

Smith  shop  3  months 

Planing  mill    3  months 

Third  Year 

Car   machine   shop 3  months 

Paint    shop    3  months 

Air   bralce    work 6  months 

Fourth  Year 

Inspection  of  freight  cars 6  months 

Inspection    of    passenger    cars 6  months 

Piece  Work. — Piece  work  in  railroad  shops  has  been  in 
general  use  throughout  the  country  for  about  thirty  years, 
and  yet  it  appears  in  the  light  of  what  has  been  accomplished 
in  the  industrial  concerns  that  this  important  subject  de- 
>erves  further  consideration.  In  most  shops  it  is  customar}- 
when  a  new  price  is  to  be  established  for  performing  an  op- 
eration to  set  it  in  one  of  four  ways:  by  a  comparison  with 
a  price  already  in  use  in  some  other  shop,  or  from  an  esti- 
mate of  the  time  required  to  perform  the  operation  as  made 
by  the  foreman  of  the  department  affected,  or  through  the 
action  of  a  committee  of  department  foremen  from  two  or 
more  shops,  or  by  what  is  known  as  a  time  study  or  an  accu- 
rate record  of  the  time  required  to  perform  any  one  opera- 
tion, taken  by  a  man  who  has  nothing  else  to  think  about 
save  the  particular  operation  upon  which  he  is  taking  time. 

It  has  gradually  become  apparent  that  the  first  three  meth- 
ods fail  completely  to  meet  the  needs  of  the  situation,  and  on 
some  few  roads  an  entirely  different  and  more  accurate 
method  has  been  instituted.  Men  have  been  chosen  from 
among  the  workmen  whose  duty  it  is  to  devote  their  entire 
time  and  thought  to  the  accurate  setting  of  prices  and  to  their 


payment.  To  accurately  set  the  price,  it  is  seen  that  the  work- 
man first  provides  himself  with  all  the  necessarj-  tools  and 
material  to  complete  the  operation.  The  workman  is  shown 
just  how  each  operation  is  to  1^  performed.  U|X)n  a  blank 
form,  a  sketch  of  which  is  shown  in  Fig.  1,  is  entered  the 
time  required  to  perform  each  operation.  If  the  operation  is 
one  which,  if  repeated,  could  be  performed  in  the  same  length 
of  tim'.,  the  price  is  set  on  the  basis  of  the  time  shown,  with 
the  time  consumed  in  unnecessary  delays  deducted,  basing  the 
price  upon  approximately  40  per  cent  to  60  per  cent  in  ad- 
vance of  the  prevailing  day  rate  for  that  class  of  work.  But 
if  the  job  is  of  such  a  nature  that  the  time  consumed  in  per- 
forming the  same  operation  again  would  vary,  as  for  instance 
in  stripping,  where  nuts  come  off  readily  in  some  cases  and 
must  be  split  in  others,  a  number  of  obser\'ations  are  made 
of  the  time  required,  and  the  price  based  on  the  average  con- 
dition as  indicated  by  these  time  studies,  .\fter  the  price  is 
once  set,  these  forms  are  filed  away  so  that  at  any  time  where 
a  question  arises  as  to  what  was  included  in  the  price,  refer- 
ence can  be  made  to  the  form. 

Dismantling  Cars. — With  the  increase  in  prices  paid  for 
scrap  material,  both  for  lumber  and  metal  parts,  the  ques- 
tion has  again  arisen  as  to  whether  more  economy-  could  not 
be  shown  if  cars  were  torn  down  and  all  material  saved  than 
if  they  were  burned  down,  and  some  material  wasted  to  save 
the  increased  lal>or  cost  of  tearing  down  the  cars.  Up  to  this 
time  it  has  always  been  felt  that  it  would  cost  more  in  lalx)r 
to  reclaim  such  material  than  it  was  worth.  Recent  investi- 
gations seem  to  show  that  this  is  not  the  case.  .\  study  made 
on  the  comparative  saving  effected  in  burning  and  tearing 
down  a  number  of  box  cars  shows  a  distinct  saving  effected 
through  tearing  down  the  cars,  as  follows: 

Car  cut  up  Car 

bv  hand  burned 

Value   reclaimed   metal   material $'33,592  $33,592 

Lumber  reclaimed    23.25  7.56 

Scrap  credits    23.12  23.12 

Total  value  of  all  material  reclaimed...   $79,962         $64,272 
Cost  to  destroy    9.00  8.64 

Net  value  of  reclaimed  material $70,962         $55,632 

Saving  effected   by   tearing  down  cars. 

Per  car  torn   down $1 5.33 

The  work  of  tearing  down  these  cars  was  all  done  day 
work  with  considerable  room  for  improvement  in  methods 
and  in  the  amount  of  material  saved.  The  proposed  plan  of 
handling  the  work  was  as  follows:  Secure  enough  cars  to 
fill  one  or  more  tracks  with  from  10  to  20  cars  each,  spacing 
them  about  10  ft.  apart;  assign  four  men  to  each  car,  two  of 
them  to  begin  stripping  off  the  roof  and  two  to  removing  grab 
irons,  brake  staff  and  outside  metal.  The  men  removing  the 
roof  could,  before  leaving  the  top  of  the  car,  loosen  the  sid- 
ing. After  removing  the  roof,  outside  metal  and  doors,  the 
four  men  could  then  take  down  the  lining,  loosen  the  belt  rail 
and  remove  the  siding.  The  upright  rods  should  be  cut  at 
the  floor  level,  the  longitudinal  rods  should  be  taken  out,  the 
frame  vork  thrown  to  the  ground  and  the  rods  still  remain- 
ing in  the  frame  driven  out.  Two  men  could  then  remove  the 
deck,  while  the  other  two  men  take  down  the  draft  rigging 
and  remove  the  air  brake  material. 

The  work  of  cleaning  up  the  track,  assorting  the  metal, 
classifying  and  piling  the  luml)er  should  l)e  done  by  another 
gang  of  two  men  to  each  car.  A\'ith  this  organization  it  was 
estimated  that  a  gang  of  6  men  ought  to  tear  down  and  pile 
and  assort  all  the  material  from  one  car  in  eight  hours. 

There  are  a  variety  of  uses  to  which  reclaimed  lumljer  can 
be  put.  The  siding  can  be  used  for  roof  boards  and  for 
sheathing  of  buildings;  car  lining  can  l^e  used  for  sheath- 
ing car  sills  for  foundation  work  and  framing.  Car 
decking  can  be  used  for  platforms.  The  scrap  lumlier  is 
worth  about  $2  a  cord  in  the  market,  or  about  $1  j)er  car. 
The  second-hand  lumber  can  l)e  estimated  at  about  $10  per 
1,000  ft.  reclaimed.    The  metal  parts  are  in  much  l)etter  con- 
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dition  lor  use  when  cars  are  torn  down  instead  of  being 
burned.  From  all  the  figures  available,  it  appears  that  con- 
siderable economy  can  be  effected  by  abandoning  the  practice 
of  burning  condemned  cars. 

Handling  Lumber. — The  value  of  the  lumber  handled  in 
the  average  lumber  yard  connected  with  the  car  department 
will  approximate  $20,000  a  month,  or  $240,000  annually. 
All  lumber  should  be  inspected  on  its  receipt  to  insure  that 
none  is  paid  for  which  is  not  received,  and  that  that  which 
is  not  in  accordance  with  specifications  is  rejected.  Rejected 
lumber  may  be  accepted  at  a  lower  price,  and  used  for  pur- 
poses other  than  that  for  which  it  was  originally  intended.  A 
form  which  has  been  used  with  considerable  success  for  re- 
cording the  results  of  such  an  inspection  is  shown  in  Fig.  2. 
This  form  is  printed  on  heavy  glazed  cardboard,  and  is  made 
of  a  convenient  size  for  the  inspector  to  hold  in  his  hand. 

To  economically  purchase  lumber  for  the  large  variety  of 
purposes  it  is  used  for  in  the  average  car  department,  and 
to  insure  that  the  particular  sizes  are  purchased  on  which 
there  is  the  least  waste  in  cutting  it  to  the  desired  dimensions, 
requires  a  complete  system  of  records.  The  records  must  be 
kept  <;o  that  the  total  consumj)tion  of  any  one  size  can  be  ac- 
curately estimated  for  any  stated  period,  as  well  as  the  amount 
on  hand  and  the  amount  due  but  not  received. 

Car  lumber  yards  must  l)e  arranged  to  fit  local  conditions, 
such  as  ground  space  available,  track  layout,  convenience  of 
delivery  to  shops,  switching  facilities,  etc.  In  the  arrange- 
ment of  the  piles  the  timber  should  be  sui)ported  at  enough 
points  to  prevent  breakage,  to  permit  a  free  circulation  of 
air  and  to  keej)  the  timber  drained  of  all  moisture.  The  foun- 
dation should  be  arranged  so  that  the  bottom  of  the  pile  sets 
from  2  to  3  ft.  above  the  ground  to  permit  a  free  circulation 
of  air  underneath  the  pile  and  should  be  pitched  so  that  the 
front  endj  is  higher  than  the  rear  end.  The  amount  of  this 
pitch  varies,  but  successful  results  have  been  obtained  where 
the  pile  is  given  a  pitch  of  about  1  in.  per  foot.  This 
amount  will  insure  sufficient  drainage  and  prevent  any  ac- 
cumulation of  moisture.  Hardwood  should  be  stripped  everj' 
third  tier,  enough  space  being  allowed  horizontally  between 
boards  to  allow  a  sufficient  circulation  of  air.  This  supports 
the  timber  throughout  its  entire  length,  and  still  exposes 
enough  surface  to  the  air  for  drying.  Dressed  roofing,  siding 
and  lining  should  be  stripped  everv-  other  tier.  It  has  been 
found  that  if  dressed  siding  is  stripped  ever)'  tier  a  number 
of  broken  boards  result. 


SPECIAL  TOOLS  FOR  STEEL  GAR  REPAIRS 

Beginning  on  page  470  of  this  is.sue  there  is  published  a 
report  of  the  recent  convention  of  the  American  Railway 
Tool  Foremen's  Association.  While  there  are  many  car  de- 
partment officers  and  men  who  will  be  interested  in  the 
entire  proceedings  of  this  convention,  sjiecial  attention  is 
called  to  the  discussion  on  Special  Tools  for  Steel  Car  Re- 
I)airs,  which  api)ears  on  ]>ages  472,  473,  474  and  475. 


Allow.able  Strength  of  Weldkd  Joints. — According  to 
the  A.  S.  M.  F.  Boiler  Code,  "the  ultimate  tensile  strength 
of  a  longitudinal  joint  which  has  been  properly  welded  by 
the  forging  process  shall  be  taken  as  28,500  lb.  per  sq.  in., 
with  steel  plates  having  a  range  in  tensile  strength  of  47,000 
to  55,000  lb.  per  sq.  in." — Power. 

Zinc  Concentratk  Imports. — A  steamship  load  of  Aus- 
tralian zinc  concentrates  consigned  to  the  American  Steel  & 
Wire  Company  at  Donora,  Pa.,  arrived  at  San  Francisco  re- 
cently and  was  transferred  into  141  cars  and  forwarded  over- 
land by  the  Atchison,  Topeka  &  Santa  Fe  in  four  solid  trains. 
From  Chicago  the  freight  went  by  the  Pittsburgh,  Cincinnati, 
Chicago  &  St.  Louis.  It  is  understood  that  this  steamer  will 
be  followed    by  many  others  with  similar  shij)ments. 


SUGGESTIONS  FOR  THE  GAR  DESIGNER 

BY  CYRUS  HANKINS 

One  may  safely  say  that  there  are  no  perfectly  designt  1 
cars  nor  any  perfect  car  designers.  There  are,  however,  cai  > 
of  designs  so  much  better  than  others  that  it  is  plain  to  si  • 
the  designers  were  capable  and  well  qualified.  It  shoul  ; 
be  the  aim  of  every  designer  to  become  equally  as  capabli 
and  it  should  be  the  aim  of  every  railroad  to  secure  qualifie  ! 
men. 

The  gravity  of  poor  design  is  too  often  not  appreciated  b 
the  unfitted  designer,  and  too  often  to  the  officers  of  a  roa<. 
any  car  is  a  car.    But  if  all  designers  could  fully  appreciate 
that  even  the  least  excess  of  metal  makes  an  addition  to  th 
first  cost  that  is  really  astonishing  and  each  year  that  extr.i 
weight,  in  many  ways,  is  eating  into  the  company's  revenue, 
it  is  certain  they  would  study     to  eliminate  much  unnece>- 
sary  weight  and  expense.    There  are  often  cases  where  b\ 
better  designing,  a  car,  weighing,  say,  45,000  lb.,  could  havr 
been  made  stronger  and  better  fitted  for  .service,  with  a  sav 
ing  of  probably  2,000  lb.  in  light  weight.    This,  depending' 
on  the  market,  would  amount  to  from  ^25  to  $40  per  car  for 
steel  alone,  and  there  are  often  10,000  cars  built  from  a  sin- 
gle design. 

The  designer  must  be  an  engineer.  A  draftsman  without 
any  engineering  knowledge  may  duplicate  some  other  design 
of  car  and  rearrange  it  to  take  certain  standards  common 
to  his  road,  but  that  is  a]>out  as  far  as  he  is  able  to  go. 

The  designer  must  make  a  very  careful  study  of  the  con- 
ditions under  which  the  car  may  operate  and  the  require- 
ments that  it  must  meet.  He  can  get  many  valuable  hints  on 
what  to  avoid  by  careful  observation  of  cars  on  the  repair 
track.  By  a  study  of  the  Car  Builders'  Dictionary  and  of  rail- 
way mechanical  periodicals,  a  knowledge  may  be  obtained 
of  the  typical  designs  of  the  past.  There  is  no  source  of  in- 
formation so  valuable  to  the  car  designer  as  the  careful 
analysis  of  previous  designs,  especially  if  he  has  available 
information  as  to  their  ser\'ice  record.  The  designer  should 
not,  however,  fall  into  the  rut  of  designing  only  by  propor- 
tionately increasing  old  designs  and  not  giving  himself  the 
chance  to  do  any  original  work.  He  must  not  blindly  follow 
any  old  design,  but  learn  to  determine  the  functions  of  each 
part  and  design  accordingly. 

A  thorough  familiarity-  on  the  part  of  the  designer  with 
the  practice  of  the  local  shops  and  with  their  limitations  is 
essential.  It  is  well  to  consider  carefully  any  suggestions 
coming  from  the  shop  and  incorporate  them  in  the  design 
wherever  possible,  not  only  for  the  value  of  the  suggestions 
themselves,  but  for  the  psychological  effect  on  the  men  who 
will  have  to  deal  with  the  cars  after  they  are  Imilt. 

The  designer  should  not  be  compelled  to  use  specialties 
which  he  knows  are  not  suited  to  the  car  in  quest'on.  Very 
often  they  are  specified,  even  against  the  advice  of  the  me- 
chanical department,  certain  devices  that  subsequently  prove 
to  be  worthless.  The  designer  should  at  least  have  a  voice  in 
the  selection  of  every  specialty  that  goes  on  the  car.  Often 
the  substitution  of  one  commercial  device  for  another  will  be 
of  great  assistance  in  working  out  other  details  of  the  design. 

The  car  designer  must  not  only  be  capable,  but  must  be 
allowed  time  in  which  to  do  his  work.  No  designer  can  get 
the  best  that  is  possible  on  his  first  trial.  He  should  have 
time  to  make  several  .study  designs  before  a  working  design 
is  finally  selected. 


Timber  I*reservation. — To  preserve  timlx?r  from  decay 
it  is  treated  with  an  antiseptic,  such  as  creosote  or  zinc  chlo- 
ride. Creosote  is  the  oldest  known  preservative  and  one  of 
the  best.  Creosote  oil  is  insoluble  in  water,  and  has  a  boil- 
ing point  of  over  4,100  deg.  F. — Power. 

•Entered  in  the  competition  on  "How  Can  the  Car  Designer  Improve?" 
which  closed  June  1. 


Erie  Railroad  50-Ton  Hopper  Cars 

Self-Clearing,  Triple-Hopper  Arrangement;  Special 
Attention   Has   Been    Given   to   the   Side   Bracing 

THE  standard  design  of  car  used  by  the  Erie  Railroad  for  therefore,   the  lading  can   be  discharged  more   rapidly   and 
transporting    coal    is    a    self-clearing    triple-hopper-  with  less  labor, 
bottom  car.    By  referring  to  the  photograph  and  draw-  These  cars  have  a  special  feature  in  the  construction  and 
ings  of  one  of  these  cars,  1,000  of  which  have  recently  been  bracing  of  the  sides.     Where  outside  vertical  stakes  and  in- 
built by  the  Pressed  Steel  Car  Company,  it  will  be  noted  that  side  tie  braces  tying  the  sides  together  are   used  they  are 
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End   Elevation  and   Cross  Sections  of  the   Erie   Hopper  Car 


the  bottom  is  etjuippcd  with  three  sets  of  doors.  Each  open- 
ing is  provided  with  two  doors  hinged  crosswise  of  the  car. 
The  doors  are  opened  in  multiples  of  four;  that  is,  two 
I)ockels,  one  on  each  side  of  the  center  sill,  are  operated  from 


sooner  or  later  damaged,  the  side  stakes  from  being  side 
wiped  and  the  tie  braces  from  the  lading.  The  sides  on 
the.se  cars  are  braced  differently  from  the  usual  practice,  and 
instead  of  using  outside  vertical  side  stakes  spaced  at  regular 


Erie   Railroad  50-Ton  Capacity   Hopper  Car 


one  operating   shaft.     With  this  arrangement  of  hoppers,  intervals  between  the  bolsters,  and  bracing  the  sides  by  tying 

large  and  direct  openings  for  discharging  the  lading  are  ob-  them  together  with  tie  braces,  the  main  bracing  on  the  out- 

tained.  ,  The  total  opening  is  from  30  to  50  per  cent  greater  side  is  longitudinal  and  on  the  inside  vertical.    There  are  two 

than  with  the  standard  double  hopper  bottom  type  of  car  and,  pressed  steel  stakes  on  each  side,  one  at  each  bolster.    These 
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will  a|<|iro\iniatr  .SJ!»,(Ht(i  a  month,  or  SJ4<i.(»n()  aiinualK. 
AH  lunil  IT  >liou]il  l.i'  in^iHTtid  on  its  n-tript  to  in>uri'  that 
none  .'  paid  lor  whidi  i-«  not  rinivtd.  and  that  that  which 
i>  n<il  in  anordanic  with  .-ptrilKations  is  ri'jitti-d.  kej»rti'(l 
Tumi)  "  may  \<v  attcpttd  at  a  lower  priti-,  and  ii^rd  for  |>nr 
po.-i-  olIuT  than  that  for  which  it  ua-  oriirinalh  intiinkd.  A 
form  v.hith  iia^  lain  u>rd  with  ( on-idt-ralilc  surn-^s  for  n- 
(ordin':  ihr  n-idts  of  *in  h  an  in>jHttion  is  shown  in  riir.  2. 
Thi-  forn)  i>  printtd  on  luavy  ^la/cd  lardlioard.  and  i>  niadr 
of  a  11  nvmirnt  si/c  for  the  in'>p(itor  to  ho!<l  in  hi^  hand. 

lo  I  ( onomit  all\-  puri  ha-r  lumi.rr  for  thi-  lar'jr  varictv  of 
])urp*i-r>  it  i>  ii>nl  for  in  the  avrrayo  car  dipartmcnt.  and 
to  iji-iin-  that  thr  |>arti(ular  si/fs  are  purcha<T(i  on  wiiicli 
tht-rc  i-  the  Ira^t  wa>tc  in  (Uttinir  it  to  tlu-  <li-irid  dinuti>ion>-. 
r«i|uin~  a  ttimplt'tc  s\>-trni  of  ncords.  'Ihc  n-cords  nui^t  I'C 
k(|>t  -o  that  the  total  «(»n-umption  ttf  an\  on«-  -i/c  »  m  l.c  ai 
«  uralv'ly  t'.-timalt«l  for  any  -tat«d  pi  riod.  a-  well  .i-  thr  amount 
on  hand  and  the  amount  due  l»iit  not  nniv«d. 

Car  liiTnlxT  \.ir(l>  nui-i  Ik-  arranm«l  to  tn  lo.  ,il  « ()ndilioi\-. 
siich  a.-i  j^nmiKl  .-pace  availalile.  trai  k  layout,  lonw-nieme  of 
dclivvrv  to  shop.**,  S\vit»liinij  faiilities.  et«-.  In  ilu-  arraiiu'c- 
meiit  ff  iIk'  i>ili>  till-  timtn-r  >hoiild  l.e  >upp"'rTfd  at  inoULih 
points  to  pri-vent  l>reakai:e,  to  |KTmit  a  fri-i-  t  inulation  (tf 
air  an«i  to  kn-p  the  tiinhrr  draini-d  of  all  moi-iun-.  ilu-  foun- 
dation >liouhl  Ik;  arranged  so  that  the  hottoni  of  the  i)ile  set- 
froin-2  tc«.  3  ft,  aJMAt-  the  <;round  to  permit  a  frn-  cinulatioii 
of  air  und«Tniath  the  pile  and  -hould  l>e  |>itvh«-d  -o  that  tlu 
front  i-nd  i>  hiuher  than  the  n-ar  end.  I  he  amount  of  thi- 
pitdt  \:ric-,  hut  .-in<e»ful  n->idt-  haxc  Keen  ol.tainecl  where 
the  pi'e  i-  niveu  a  pilt  h  of  aliout  1  in.  per  foot.  I  hi- 
amount  will  in-uri-  -uflii  i»nt  drainam-  and  prevent  anv  ai - 
(untul.d'on  of  moisture.  Hard\\<Hid  -hould  l.e  -trijiped  every 
third  tier.  en<»iiu'h  -pace  heinu  allowi-d  horizontally  lutween 
i»oard-  to  allow  ,i  -uiTh  ient  ein  ulation  of  air.  Ihi.-  .-upports 
the  timi  t-r  tlirou<,'hout  it-  entire  h-imih.  and  -till  e\po.-e- 
enou','h  -urfatc  to  the  air  for  ilryini,'.  Dre-sed  pMitMiu'.  -idinu 
and  liiiinu  -hould  l>e  -tripped  ever)  otlur  tier.  It  ha-  heen 
foi;iid  that  if  dre--e<|  -idin-j  i-  -trippi-d  e\(-r\  tii-r  a  numlx-r 
of  l>n»ktri  l.oard-  re-ult.  -/.. 


spi-ci  AI.  rooi  s  \()\<  SI  i:i:i.  cak  ki:i»\irs 

lieiiilUlinu'   on    \>AiH    47ll   of    thi-    i--ue   there    i-    pul'li-hed    a 

ri-port    of   tlu-    n-i  I  nt    tonvention    of    ilu-   Anuriian    Railwav 
Tool    Inn  nun-  .\— o<  ialion.      While  there  an    man\    lar  dt- 
jKirtnienl    olVucr-    and    men    who    will    Ik-    iiuere-ted    in    the 
entire    pnm-edint;-   t>lVllii-   tonviniion.    -pei  iai    aiteniion    1- 
«allei|    to   the  i|isiu>-ion   on    Sjk-i  i.il     Tool-    for   Steel    (  ar    Ke 
pair-.  whi<h  apjK-ar-  on  paue-  47  J.  47  >.  474  ami  47.^. 


.\i.i.tm.\!;i  I  Stkmm.iii  ..i  \\M:iSi  n  Jmvis.  .Vrrordmi,' to 
the  .\.  S.  .\|.  I'.,  lioiler  i'lxW.  ■"the  ultimate  t«-n-ile  -tn-n^th 
of  .1  loni^itudinal  joint  whit  h  ha-  been  properh  W(  lde<l  l>\ 
the  forL,'in'..r  j>r«Ke>s  shall  l»c  taken  a-  _'>..>ii()  11..  per  -«|.  in.. 
with  -teel  plates  haviin:  a  raiiu'e  in  It-n-ile  -tn  iilmIi  of  47.(mi(i 
to  55,(J<J()  II).  j)er  .-<|.  in."      /'i>:,i  r. 

Zi>rf'  ro\c'f;.\rk.\u  l\ii'«»i<i-.  .\  -ttam-liip  load  of  .\u-- 
tralian  /iru;  loncentrates  loii-i'^iud  to  the  .\nu-ritan  Stei'l  &; 
Wire  ("timpany  at  l)oiu»ra.  I'a..  arriwd  at  .*san  I  ranci.<co  re- 
leiitl)  and  wa-  tran-ferred  into  141  car-  and  forwanled  o\ir- 
laiul  l.\  thi-  .Viehi-oti.  Topeka  &  Santa  l-'e  in  four  -oli<l  train-. 
l>on.  ('hiiau'o  tlu-  freiulit  wi-nl  l.y  tlu-  l'in-l.ur!.;h.  (in.  innati. 
("hiiau'o  &;  St.  Loui;*.  It  1!^  utuh-r-tood  tli.it  thi-  -teanur  will 
!'e   followed  '.liv-nianv    other-   with   -imil.ir  >hii>nu-nt-. 


SI  (xjKSTioNs  lOK  [\{\.  c:ak  dksignkh 

in    (:\  Kl'S  II  A.NKI.NS 

( )ne  ma\  safelx  say  that  tlure  are  no  [K-rfectly  de.'^ijin. 
cars  nor  any  perfect  car  (le>ii;ner-.  Tlure  are,  however,  la 
of  di-ii;n-  so  mut  h  Letter  than  otlur-  that  it  i.s  plain  to  .s 
the  designers  were  capahle  and  well  i|Ualitk(l.  It  i^houi 
l.i-  the  aim  of  every  de-iu'iuT  to  i.c-tomi-  eijually  as  capal.l 
.ind  it  -luiuld  he  tlu-  aim  of  evi-ry  railroad  lo  secure  q^ualiik 
men.  .  '^^       :.-  •  ;■  •  '-."'■  ■ - 

I  he  "iravitx   of  poor  de-i!,'n  i-  too  ofti'U  not  apprei  iated  1 
the  imi'iiltd  designer,  and  too  often  to  the  ofluers  of  a  ro.i 
an\   (.ir  i-  a  « ar.    liut  if  all  designers  could  full\   apprec  ia- 
that  evi  II  the  least  excess  of  metal  makes  an  addition  to  tli 
l"ir-t  I  osl  that  is  really  a>tonishin<.^  and  each  year  that  vxtr. 
weight,  in  many  way-,  is  eatinu'  into  the  company's  revenii 
it   i<  certain  they  would  study     to  eliminate  nuic  h  unnecf- 
-,iry    wt-iuhi   atul   e\pc-n-e.      There  are  often   lases   where   i. 
i.ettc-r  de.-itinini:.  a  car.  weiLrhiniz.  >ay,  4.^,000  II)..  could  ha\ 
Ikh-ii  madi-  -ln)niicT  ancl  JK-tter  I'lttcd   for  service,  with  a  sax 
in<-r  of  pnil.al.Iy   J.'*<'0   li».   in  liuht   weii;ht.     This,  dependin. 
on  the  m.irkcl.  wmdd  amount  to  from  S2.^  to  S4(*  per  car  f. 
-tc-el  aloiu-.  ancl  thc-re  are  often  iM.ddd  (  ar-  huilt  fn.ni  a  -i" 
LTJe  desiizn.  ^   .  .  • -^      ;,.,       ,         - 

The  dc--ii:ncr  must  l»e  an  engineer.    .\  draft-man  without 
any  cnuiiuerinu  knowlcdm-  may  du|)licate  some  other  tle.-iLn 
of  car  and   rearranirc-   it   to  take  certain  standards  commo: 
to  hi-  n)ad.  hut  that  i-  .ihout  as  fur  as  he  is  ahle  to  go.  .•.;   - 

The  de-iijner  mu-t  make  a  very  careful  study  of  tlie  roi: 
dition-   inuler   which    tlu-  car  m.iy   operate   ancl    the    recjuiri 
meiit-  that  it  must  mei-t.    He  can  get  many  valuable  hints  oi 
what   to  avoid   l.y  careful  ol.servation  of  cars  on   the  rc|)ai 
irac  k.   liy  a  -tud\  of  tlu-  Car  liuilder-'  I)iitionar\  and  of  rail 
w.iy   nu-c  ham'cal   periodicals,   a   knowledge  may   he  ohtainc-- 
of  the  txpical  designs  of  the  pa-t.     Tlu-re  is  no  <ource  of  iji 
formation    -o    valuahle    to    the    car    clesigner    a>    tlu-    carefu. 
analy>i-  of  previous  disigns.  especially  if  he  has  availal.K 
information  as  to  their  >ervic  e  ncord.     The  designer  shoul<! 
not.  Iuiwc.-\er.  fall   into  the  rut  of  iloigning  only  l.y  pro|ior 
tionafelv    iiureasing  old  designs  and  iu)t  giving  himself  tlu 
chanci-  to  do  any  original  work.    He  mu-t  luit  hliiulh-  follow 
any  old  design,  hut  learn  to  determiiu-  the-  functions  of  each 
part  and  cK--ign  accordingly. 

.V  thorough  t'amiliarity  on  the  pan  of  the-  de-ignc-r  with 
the  practice  of  the  hnal  shops  and  with  their  limitations  i- 
c---c-nti  il.  It  i'S  wi-11  Ut  consider  carefully  any  -ugge-tion- 
1  oininu'  from  the  -hop  aiul  iiuorporale  them  in  the  design 
wiu-rc-\c-r  po--ihle.  not  cmly  for  the  value  of  tiie  suggestion- 
tlu-m-vlve-.  hut  for  the  pathological  effect  on  the  men  who 
will  have  to  deal  with  the  cars  after  they  are  l.uilt. 

The-  designer  shouM    not    he   compelled   to   u-c-   -petialtii- 
wliich  lu    know-  arc    not   -uitcci  to  the-  tar  in  cjiu-t On.      Ve-r\ 
olte-n   they   are  -pee  it'ud.  e-ve-n   agaiii-t   the    a<lvite   of  the   nic 
diaiiic.tl  de[)artinent.  certain  device-  that  sul).-ec|Uentl\   j)nive 
to  he  worthle---.     The-  de-igner  should  at  least  have  .i  voice-  in 
the  Si'ledion  of  eVerv   .-|)ecialty  that  goes  on  the  <ar.    Often 
the  suhstitution  of  oiu-  commercial  device  for  another  will  l-e 
of  great  a.-si-tanc  e  in  working  out  other  detail-  of  the  de.-ign. 
The  car  designer  mu-t  lu.t  oid\    he  (a|)al.le-.   hut  must  ht 
.illowc-cl  time  in  which  to  do  hi-  work.    .\o  de-igner  can  ge-i 
the-  he--t   that   is  |K»--il.le-  on   his   hr.-t  trial.     He  should  have 
linu-  to  make'  <e\-eral   -tiulv    dc-iijns  l.e-fon-  ,i   working  de--iL'i! 
i-  finalK   selec  ted. 


llMiaK  I'kIsI  l<\.\i  l«.\.  lo  pn-erve  limher  fnim  cle-eav 
it  i-  treate-d  with  an  anti-eptic-.  such  a-  c  re-o-ote-  or  zinc  <hlo- 
ride-.  Creo-ote-  i-  the-  olde-l  known  pre-ervat ive  and  oiu-  e.t 
the-  hc-t.  Creo-ote  oil  i-  in-ohihli'  in  water,  and  ha-  a  boil- 
ing j)oinl  «)f  over  4, KJU  dcg.  I".— /'ourr. 


•Kntercrf  in  tlic  competiffon  on  "How  Tan    tlic  Car  Designer  Improve?* 
whifli  cliistcl  June  1. 


Erie  Railroad  50-To\  Hopper  Cars 


Self-Clearing,  Triple-Hopper  .\rranj*ement;  Special 
Attention    Has    Been    Civen    to    the    Side    Bracini* 


1 


MIK  -laiid.ird  doiuii  of  lar  u>t.-d  In  tlu'  Eric  Kailnjad  t"(<r 

tran>|»()rlinu    coal     is    a    self-rloarint;    triitk--h()jt|Kr- 

hotmni  lar.     Uy  rcffrrini:  to  the  photoyraph  and  draw- 

-  oi  diK'  of  tlu'>c  »ar->.  1.0(1(1  of  wliicli  liavo  rncntlx    larii 

•  iiv  the  rresscd  Steel  tar  (■()iiii>an\.  it  will  Ik-  iiottd  that 


tlicTi  lun.   ilic  lading  ca,u  be  disciiarged   more   raj»idly   and 
witli  U'ss  labor."  '     •"   -•  '  ; 

1  he?e  cars  have  a  special  feature  in  tlie  eon-truction  and 
lira'  ing  of  tlie  =ide>.     Where  out-ide  vertii  al  >take-  and  in^, 
>idv  lit;  hravcr   tying  the  >i4es  lo^eilKT  arc  u>cd  ihcy  arc 
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■    '■-''.,-;■■■.••.•;•.•......       End    Elevation    and    Cross    Sections   of   the    Erie    Hopper   Cnr 

"Hiiom  I-  t'|ui|ipMl  with  llini.   mI-  (.a  door^.      l".a<h  npin-  •HKyuT.  ur    laliT    daina-ii-d.  ilu     >idt     ^lake^    fnmi    Ikiiii;    ~i(io 

is  provided  with  two  floor-  hinged  cros<;\vise  of  tlic  cur.  .\vijH"'d  and   du    tic  hrsices.  fronv  the  ladingi     1  he  "-ides  on 

re  dtx)r5   are   ojieiied    in    imiltiples  of   four;    that   i^.   two  these  rar>  ;ir<."  ! 'raced  dtlYerentl)  in  an  the  usual  practice,  and 

':<  IS.  one  on  ea<  h  -idr  of  tin   t  <  iit<  r  -ill.  arc  operate«i  from  iHstcad.pf  ii-ine  ovrt-ide  vortii  a1  -!<lo  ^take^i  spaced  at  rciiular 


f        Erie    Railroad    DO-Ton    Capacity    Hopper   Car 


lO   operating   shaft.      \\  itli    this   arrangement   of   ]iopper>,      intervals  hiiween  llu-  }»ol>ters.  and  bracing  the  sides  by  t}ing 
ir^e  and  direct  openings  for  diseharyiug  the  lading  are  ob-       tluin  tog-thir  witii  tie  bra<  e-.  th»    main   brai  iiit:  on  the  <»ut- 


:iite(|.      The  total  opening  is  from  .>(•  to  ,^0  per  cent  gre.iter 
'  i:i  with  the  standard  double  hopper  bottom  tyj>e  of  <ar  and. 


-ide  i-  longitudinal  and  tai  the  iii-ide  virtiial.     Ihere  are  two 
|iri--i(l  -tril  stakes  on  ea»  h  -i«ie.  one  at  each  Imlstcr.     These 
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tvo  stakes  are  well  braced,  being  anchored  to  the  end  of  the 
lody  bolster  girder.  Between  the  bolsters  the  sides  are  braced 
( n  the  outside  with  four  longitudinal  members.  One  is  at 
tiie  top  of  the  car  and  consists  of  a  4  in.  by  3^  in.  by  1^  in. 
bv  ^i  in.  bulb  angle,  continuous  from  corner  post  to  corner 
post.  At  the  bottom  of  the  side  is  a  3^  in.  by  3  in.  by  5/16 
in.  rolled  angle  continuous  between  points  just  beyond  each 
l.ody  bolster.  Between  these  two  rolled  members,  and  spaced 
about  equally,  are  two  pressed  steel  stiffeners  extending  from 
bolster  to  bolster.  On  the  inside  there  are  two  heavy  tri- 
angular-shaped gusset  plate  braces.  These  extend  from  the 
top  of  the  sides  to  the  cross  girders  and  have  a  width  at  the 
bottom  of  about  one-half  the  distance  between  the  side  and 
center  sills.  There  are  four  additional  vertical  stiffeners, 
made  of  angles,  on  the  inside  and  spaced  equally  ])etween  the 
bolster  and  the  triangular-shaped  gussets.  It  is  found  that 
this  construction  stands  up  very  well  and  repairs  are  small 
when  compared  to  the  usual  construction  of  having  all  ver- 
tical side  stakes  on  the  outside,  and  inside  cross  tie  braces. 

With  the  exception  of  the  end  sheet,  the  end  side  sheet  and 
the  end  sill  cover  plates,  which  are  3/16  in.  thick,  the  plates 
used  throughout  are  14  in.  The  cross  ridges,  which  at  the 
same  time  form  cross  girder  constructions,  each  consist  of  a 
vertical  web  plate  running  from  side  to  side  of  the  car  and 
extending  from  the  bottom  to  about  20  in.  above  the  top  of  the 
center  sills.  These  are  reinforced  at  the  bottom  with  two 
angles,  extending  from  side  to  side,  which  pass  below  the 
center  sills,  and  at  the  top  with  an  angle  extending  between 
the  side  gusset  plates  which  are  attached  to  the  top  of  these 
plates.  To  this  plate,  about  in  line  with  the  top  of  the  center 
sills,  are  also  attached  four  sheets  which  slope  down  to  and 
form  one  side  of  the  door  opening  to  which  the  drop  doors 
are  hinged. 

The  center  sills  consist  of  15-in.,  33-lb.,  rolled  channels, 
with  the  flanges  turned  in,  reinforced  at  the  bottom  on  the 
outside  with  a  3}i  in.  by  3^4  in.  by  ^4  in,  angle  extending 
from  draft  rigging  to  draft  rigging.  To  these  sills,  in  front 
of  the  body  bolster,  are  spliced  ^  in.  thick  pressed  steel  draft 
sills.  The  body  bolsters  are  of  the  usual  single  web  construc- 
tion. The  end  sills  consist  of  9-in.,  13j^-lh.,  rolled  channels, 
backed  by  a  heavy  steel  casting  behind  the  coupler  horn 
striking  face. 

The  specialties  used  are  New  York  air  brakes,  Simplex, 
Gould  and  National  Malleable  Castings  Company's  couplers. 
Reliable  uncoupling  device  and  Miner  friction  draft  gear 
with  forged  steel  yoke.  The  trucks  are  of  the  cast  steel  side 
frame  type,  having  5  in.  by  5  in.  by  y>  in.  spring  plank 
angles,  and  are  equipped  with  Simplex  bolsters  having  !NIiner 
side  bearings,  M.  C.  B.  brake  beams,  steel  back  brake  shoes, 
Barber  roller  device,  cast  iron  wheels,  Gould  journal  boxes 
and  drop  forged  wedges. 

The  length  of  the  car  over  coupler  striking  faces  is  32  ft. 
45s  in.,  the  height  from  rail  to  top  of  side  10  ft.  6%  in.  and 
the  width  over-all  10  ft.  ^4  in.  The  cars  are  of  100,000  lb. 
capacitv,  level  full,  hold  1,880  cubic  feet  and  have  a  weight 
of  41,000  lb. 


METHOD  OF  PACKING  JOURNAL  BOXES* 

Where  it  is  necessary  to  entirely  repack  a  journal  box, 
all  of  the  packing  should  be  removed  and  the  box  carefully 
cleaned  of  all  grit  and  dirt.  A  handful  of  packing,  rolled 
and  twisted  into  the  form  of  a  rope,  should  be  inserted  first 
m  the  back  of  the  box  to  act  as  a  dust  guard  as  well  as  filler. 
The  box  should  then  be  filled  with  sponging  up  to  the  center 
of  the  journal,  the  centering  hole  in  the  end  of  the  axle  serv- 
ing as  a  guide  for  the  proper  height.  Care  should  be  exercised 
to  keep  the  packing  inside  the  journal  collar,  and  that  the 
box  is  not  too  tightly  packed.  A  handful  of  packing  should 
then  be  placed  in  front  of  the  journal  as  a  wedge  to  keep 
the  packing  on  the  sides  in  place.  This  should  have  no 
connection  with  the  packing  on  the  sides  or  beneath  the  jour- 
nal. Care  should  be  exercised  to  see  that  no  loose  ends  of 
the  packing  hang  out  of  the  box  which  can  act  as  syphons 
to  draw  the  oil  out  of  the  box. 

It  is  important  that  the  box  be  not  filled  above  the  center 
of  the  journal  as  packing  above  that  point  is  liable  to  be 
caught  and  drawn  in  between  the  journal  and  the  bearing, 
producing  friction,  which  results  in  numerous  hot  boxes.  A 
box  thus  packed  should  be  in  condition  for  6  months'  service 
without  complete  repacking.  At  the  end  of  every  400  miles, 
however,  the  packing  should  be  sponged,  i.  e.,  the  well  satu- 
rated and  fresh  packing  should  be  brought  up  from  the  lx)t- 
tom  of  the  box  to  the  underside  of  the  journal. 


Pipe  M.\terial. — Pipes  and  tubes  are  made  of  a  great 
variety  of  materials,  the  most  common  being  iron,  steel, 
copper,  brass,  lead  and  tin.  In  recent  years  two  or  more 
metals  have  successfully  been  mechanically  combined  as  a 
lining  or  covering  for  special  purposes,  aside  from  galvaniz- 
ing, tinning  or  plating  by  the  hot  process  or  by  electrically 
depositing  one  metal  upon  another. — Power. 

Removing  Pulleys. — Removing  pulleys  that  have  been 
rusted  on  shafts  is  frequently  a  troublesome  job,  but  can 
generally  be  accomplished  by  heating  the  hub  with  a  char- 
coal fire  or  some  other  means.  The  hub  will  expand,  and  the 
wheel  can  be  easily  removed.  Care  should  be  taken,  however, 
not  to  heat  the  shaft,  for  if  it  expands  as  much  as  the  hub 
nothing  is  gained. — Power. 


STEEPER  END  SLOPES  FOR  HOPPER  CARS 

BY  F.  S.  INGOLDSBY 

The  fundamental  of  a  dump  car  is  to  dump;  but  many 
railway  officers  content  themselves  with  cars  which  are  par- 
tial dumpers,  when  for  the  same  money  they  could  have 
complete  dumpers.  It  is  just  a  matter  of  placing  the  end 
slopes  at  the  proper  angle  of  inclination,  so  that  the  entire 
load  will  run  out  when  the  doors  are  opened. 

By  examining  the  general  run  of  coal  cars  in  ser\'ice  it 
will  be  found  that  their  end  slopes  are  only  30  deg.  from 
the  horizontal.  W^atch  the  unloading  of  such  cars;  from  two 
to  eight  men  are  employed,  and  from  the  moment  they  begin 
on  a  car  until  they  are  through  with  it  they  consume  40  min. — 
the  eight  men  taking  5  min.,  or  the  two  men  20  min.  Multi- 
ply this  40  min.  for  the  one  car  by  the  thousands  of  unload- 
ings  which  occur  daily  on  the  railroads  throughout  the  coun- 
try and  the  waste  of  time  and  money  is  seen  to  be  enormous. 

By  simply  steepening  the  end  slopes  this  time  can  be  re- 
duced to  one  minute  per  car;  but  so  long  has  this  faulty 
design  been  adhered  to,  that  the  30  deg.  end  slope  is  accepted 
by  the  majority  of  railway  officers  as  inspired.  However,  it 
can  be  changed,  and  it  has  been  changed,  notably  on  a  large 
number  of  cars  which  have  been  running  on  the  Chesapeake 
&  Ohio  for  more  than  two  years. 

Until  1913  the  30  deg.  end  slope  was  accepted  on  the 
Chesapeake  &  Ohio  the  same  as  elsewhere,  but  Frank  Trum- 
bull, chairman  of  the  board  of  that  road,  led  those  imder  him 
to  question  its  sanctity,  and  as  a  result  the  cars  ordered  at 
that  time  were  changed  so  that  their  end  slopes  were  20  deg. 
steeper,  or  50  deg.  from  the  horizontal,  notwithstanding  the 
fact  that  car  builders  and  others  said  it  could  not  be  done. 
These  cars  have  a  rated  capacity  of  70  tons,  and  one  of  them 
has  been  loaded  with  79.9  tons  of  soft  coal,  thus  proving  that 
the  cubic  capacity  was  more  than  ample  for  the  rating.  No 
doubt  when  these  facts  become  well  known  it  will  not  be  long 
before  practical  tests  of  the  two  slopes  will  be  made  by  other 
railroads,  and  once  that  is  done  there  will  l)e  no  more  30-deg. 
end  slopes  to  eat  up  the  time  and  money  of  our  coal-carrying 
railroads. 


*Froni  a  paper  on  Car  Department  Problems  presented  by  E.  E.  Grieat, 
master  mechanic,  Pennsylvania  Lines,  Ft.  Wayne,  Ind.,  at  the  General 
Foremen's   Convention. 
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THE   RKAPJUSTING  OF  YARD   INSPEG- 
TION  FORGES 

BY  J.  E.  HELMS 

It  is  probable  that  the  liundling  of  both  freight  and  passenger 
trains  through  yard  terminals  with  men  classed  only  as  car 
inspectors,  has  never  been  tried  to  any  large  extent  in  a  prac- 
tical manner.  The  practice  adopted  in  the  majority  of  yards 
is  to  have  men  who  do  the  inspecting;  oilers  who  do  the  oil- 
ing, repacking  and  rebrassing;  air  brake  men  who  make  re- 
pairs and  test  the  air  brakes  on  trains  leaving  the  yard;  and 
light  repair  or  safety  appliance  men  who  look  after  safety 
work. 

This  necessitates  in  the  handling  through  any  yard  of,  say, 
12  or  15  hundred  cars  each  24  hours,  a  force  of  10  inspec- 
tors, 5  or  6  air  brake  men,  4  oilers  and  2  or  3  safety  ap- 
pliance or  light  repair  men.  Classifying  men  in  this 
manner  is  very  good,  providing  the  work  to  be  done 
comes  in  gradually  and  moves  out  in  the  same  man- 
ner, but  when  the  yard  becomes  congested,  as  it  does 
every  day,  especially  in  freight  yard  service,  it  is  al- 
most impossible  to  accomjjlish  the  work  with  any  degree  of 
exactness,  sim()ly  for  tjie  lack  of  not  being  able  to  place  the 
vard  men  most  effectively  on  account  of  their  classification. 
With  all  of  the  men  classified  as  car  inspectors,  each  one 
competent  to  do  any  kind  of  work,  the  work  could  be  per- 
formed much  more  expeditiously  than  it  is  now. 

The  argument  may  be  put  forth  that  the  additional  cost  in 
wages  would  make  this  |)lan  unprofitable.  With  proper  su- 
per\'ision  of  the  men,  when  once  the  plan  is  inaugurated,  it 
would  expedite  the  handling  of  cars  and  trains  to  such  an 
extent  through  most  yards  that  much  of  the  waste  time  in 
getting  cars  in  and  out  of  terminals  would  be  avoided,  with 
a  consecjuent  saving  for  the  operating  and  traffic  departments. 


cars  and  the  men  who  design  them  can  the  existing  condi- 
tions be  improved. 

If  a  large  number  of  cars  are  beii^built  at  an  outside  con 
tract  shop  to  the  drawings  and  specifications  of  the  railroad 
company,  it  would  be  advisable  to  have  one  or  more  of  th( 
draftsmen  who  worked  on  these  drawings  act  as  inspectors- 
for  a  short  time  during  the  construction  of  the  cars,  thereby 
getting  some  knowledge  of  their  shop  methods. 


GO-OPERATION   IN  DESIGNING  GARS* 

BY  A.  H.  LAKE 

My  experience  as  a  car  draftsman  leads  me  to  believe  there  is 
not  a  sufficiently  close  relationsliip  existing  between  the  rail- 
road drafting  room  and  the  dejjartments  using  and  repairing 
the  cars. 

The  draftsman  has  very  little  opportunity  to  see  the  cars, 
the  drawings  of  which  he  has  made,  either  during  their  con- 
struction or  after  completion,  the  inspecting  generally  being 
done  by  men  who  never  visit  the  drafting  room.  While  the 
inspectors  give  many  valuable  suggestions,  these  suggestions 
pass  through  so  many  hands  that  by  the  time  they  reach  the 
draftsman  they  have  lost  most  of  their  value.  This  also  ap- 
j)lies  to  the  suggestions  from  the  operating  department. 

The  principal  car  shops  and  repair  tracks  often  are  not 
located  at  the  same  point  as  the  drafting  room.  The  result 
is  that  a  great  many  changes  are  made  on  the  cars  of  which 
the  draftsman  has  no  knowledge  and  when  he  prepares  a 
new  design  he  may  make  use  of  details  and  specialties  that 
have  proved  wholly  unsuited  for  the  conditions  of  the  serv- 
ice. The  principal  car  shops,  repair  tracks  and  drafting  room 
should  be  Ifxated  at  the  same  point,  and  the  draftsman  should 
have  access  to  the  shops  at  any  time  during  working  hours. 
He  should  visit  the  shops  several  times  during  the  course  of 
construction  or  repairing  of  cars  in  the  design  of  which  he 
has  taken  part,  thereby  becoming  familiar  with  shop  meth- 
ods and  noting  any  defects  which  may  have  developed  in 
service  in  order  that  they  may  be  avoided  in  the  future.  The 
shop  foremen  and  inspectors  should  have  access  to  the  draw- 
ing room  at  all  times  and  so  familiarize  themselves  with  the 
problems  which  confront  a  draftsman.  Only  by  the  estab- 
lishment of  such  relations  between  the  men  who  repair  the 

•Entered  in   the  competition  on   "How  Can   the  Car   Designer   Improve?" 
nrhich  closed  June  1. 


WATER  GOOLERS  FOR  PASSENGER  GARS 

BY  GEORGE  E.  McCOY 
Assistant  Chief  Draftsman,  Canadian  Government  Railways.  Moncton,  N.  B. 

The  accompanying  illustration  shows  a  design  of  water 
cooler  which  has  recently  been  applied  to  an  order  of  steel 
sleeping  cars,  built  by  the  National  Steel  Car  Co.,  Limited, 
Hamilton,  Ont.,  for  the  Canadian  Government  Railways. 
The  outer  tank  which  holds  the  ice  is  built  with  double  walls, 
between  which  is  jilaced  the  insulating  material,  either  granu- 


Water  Cooler  Used  on  Canadian   Government   Railways 

lated  cork  or  charcoal  being  used.  The  water  container  is 
placed  within  the  ice  tank  and  a  socket  in  the  bottom  fits 
over  a  taper  rubber  plug  surrounding  the  outlet  to  the  faucet. 
This  provides  a  tight  joint,  without  in  any  way  interfering 
with  the  quick  removal  of  the  tank.  It  will  be  noted  that  the  ice 
is  separated  from  the  water  tank  by  a  perforated  plate  which 
prevents  the  latter  from  being  injured  by  coming  into  con- 
tact with  the  ice. 
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FINISHING    AIR    PUMP    PACKING  RINGS 

BY  F.  R.  STEWART 

It  has  long  been  the  practice  to  turn  air  pump  packing 
rings  after  they  have  been  cut  at  the  proper  angle,  but  most 
of  the  methods  used  are  slow  and  inaccurate,  especially  so 
if  the  piece  cut  out  is  }i  in.  or  more  for  rings  8  in.  to  9  in. 
in  diameter.  This  practice  means  longer  life  for  the  cylin- 
der, and  greater  efficiency  for  the  pump,  and  in  order  to 
maintain  this  efficiency,  cylinders  should  be  rebored  when 
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Jig  for  Finishing  Air  Pump  Pacl^ing    Rings 

Slightly  out  of  round,  thereby  keeping  the  rings  and  cylinders 
to  a  perfect  bearing  at  all  times. 

It  is  the  practice  of  one  railroad  to  rebore  cylinders  that 
are  found  to  be  1/32  in.  out  of  round,  and  to  bush  a  cylinder 
when  worn  3/16  in.  larger  than  its  nominal  diameter.  Rings 
are  made  to  fit  these  rebored  sizes,  so  it  is  necessary  to  have 
a  chuck  which  is  easily  adjustable  to  turn  rings  with  outside 
diameters  increasing  by  steps  of  1/32  in.  This  is  accom- 
plished by  means  of  the  chuck  shown  in  the  drawing,  which 


is  fitted  to  a  Bullard  vertical  turrent  lathe  with  constant  sj^eed 
motor  and  quick  changes  of  table  speeds. 

The  chuck  is  made  up  of  a  mandrel  A,  a  sleeve  B,  and  the 
cap  C,  the  last  being  placed  on  the  mandrel  after  the  bush- 
ing and  held  in  place  by  a  key  of  rectangular  section,  which 
])asses  through  the  cap  and  the  end  of  the  mandrel.  A  set  of 
sleeves  is  provided,  the  outside  diameter  of  the  bodies  being 
turned  to  the  inside  finished  diameters  of  the  packing  rings. 
Where  the  packing  ring  diameters  varj'  between  wide  limits 
it  may  be  desirable  to  build  out  for  the  larger  sizes  with 
concentric  sleeves  in  order  to  avoid  the  heav>'  handling  neces- 
sar}'  if  one  sleeve  only  were  used  for  each  size  of  ring. 

The  mandrel  is  clamped  to  the  boring  mill  table  with  four 
bolts  through  slots  in  the  flange.  Below  the  flange  is  an  ex- 
tension which  fits  the  table  spindle,  thus  insuring  accurate 
centering  with  a  minimum  expenditure  of  time.  With  tlie 
sleeve  in  place  on  the  mandrel,  packing  rings  are  applied 
until  the  la.st  one  projects  from  1/16  in.  to  Y^  in.  above  the 
top  of  the  sleeve,  the  joints  of  adjacent  rings  being  quartered. 
The  band  clamp  D,  details  of  which  are  showTi,  is  then 
placed  around  the  rings  and  they  are  drawn  tight  against 
the  sleeve  by  turning  the  nut  on  the  square  threaded  screw. 
Cap  C  is  then  secured  in  place  and  a  number  of  5<2-in.  set 
screws  drawn  down  against  the  top  ring.  When  these  are 
tight  the  clamp  may  be  removed  and  the  outside  of  the  rings 
turned.  The  shoulder  at  the  lower  end  of  the  sleeve  is  1/32 
in.  less  in  radius  than  the  outside  of  the  ring  and  provides 
tool  clearance  at  the  end  of  the  cut. 

After  a  chuck  full  of  rings  has  been  finished  the  set 
screws  in  cap  C  are  slacked  back,  thus  permitting  the  re- 
moval of  the  key,  the  cap  and  the  fini.shed  rings,  and  the  ap- 
jilication  of  another  set.  From  70  to  90  rings  can  l)e  turned 
per  hour,  depending  on  the  sve. 


ENGINEHOUSE    METHODS* 

BY  J.  S.  BREYER 
Master  Mechanic,  Southern  Railway.  Charleston,  S.  C. 

The  successful  handling  of  an  engine  terminal,  be  it 
large  or  of  medium  size,  requires  a  man  to  oversee  it  who 
possesses  \tr\  strong  executive  ability.  He  is  daily  deal- 
ing with  all  classes  of  men.  Enginehouse  foremen,  as  a 
rule,  are  drawn  from  the  ranks  of  the  machinists;  however, 
this  is  not  necessary,  as  I  have  known  successful  foremen 
who  were  boiler  makers,  carmen,  machinist's  helpers,  and 
callers.  It  is  ver)'  desirable  that  they  have  a  fair  working 
knowledge  of  all  trades  employed  in  railway  shops,  and  a 
personality  that  will  enable  them  to  command  the  respect  of 
everyone  with  whom  they  come  in  contact.  With  a  man 
of  this  caliber  in  charge,  and  a  corps  of  loyal  and  energetic 
sub-foremen,  a  volume  of  business  can  he  handled  so  eco- 
nomically that  it  would  surprise  the  average  business  man 
who  is  not  conversant  with  railroad  operation.  To  help  in 
obtaining  these  results  I  would  suggest  that  all  enginehouse 
foremen  read  every  issue  of  some  good  mechanical  paper 
and  the  proceedings  of  the  different  conventions  of  the 
railway  organizations,  in  addition  to  studying  their  force 
and  facilities. 

All  enginehouse  work,  as  far  as  possible,  should  be  spe- 

*Entered  in  the  competition  which  closed  February  1. 
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cialized;  driving  boxes,  shoes  and  wedges,  and  rods  and 
crosshead  work  should  be  cared  for  by  the  same  men. 
Safety  valves,  steam  gages,  and  cab  valves  should  be  taken 
care  of  by  an  assigned  force  of  men,  and  so  each  group 
of  work- should  be  taken  care  of  by  the  same  group  of  men 
each  day,  and  the  men  held  responsible  for  the  condition 
of  that  particular  part  of  the  engine.  By  so  doing,  the 
engines  can  be  kept  in  service  instead  of  in  the  back  shop, 
and  a  great  many  engine  failures  prevented.  It  is  some- 
times difficult  to  make  some  men  accept  responsibility,  but 
this  is  essential  if  it  is  expected  to  have  a  nearly  perfect 
organization. 

The  expensive  part  of  enginehouse  organization  lies  in 
the  unskilled  labor,  and  here  is  where  a  foreman  can  bring 
about  economical  operation.  Analyze  your  force  of  pack- 
ers; you  may  find  a  man  packing  tank  boxes  and  another 
driving  boxes,  and  still  another  filling  rod  cups,  perhaps 
each  reporting  to  a  different  man.  Put  all  of  the  packing 
together,  and  where  there  are  four  men  now  it  will  be  pos- 
sible to  continue  with  three.  Make  a  careful  study  of  the 
hostlers'  duties  and  the  time  when  their  services  are  re- 
quired to  prepare  outgoing  engines  and  meet  arriving  en- 
gines. Frequently  you  can  dispense  with  the  services  of 
one  man  by  changing  the  hours  of  another.  If  you  work 
four  hostlers  you  can  get  along  with  three,  or  if  not  all  of 
the  time,  during  certain  seasons.  Coal  chute,  sand  house 
and  cinder  pit  men  can  l)e  worked  in  one  group  at  a  ma- 
jority of  medium  size  engine  terminals,  thus  reducing  the 
cost  of  handling  coal,  and  enginehouse  expenses. 

The  sub-foremen  should  be  constantly  on  the  lookout  for 
irregularities  and  keep  the  general  enginehouse  foreman  in 
touch  with  them  in  order  to  make  this  department  as  effi- 
cient as  possible.  The  foreman  who  puts  forth  his  best 
efforts  and  works  along  these  lines  will  not  be  forgotten 
when  there  is  a  chance  for  promotion.  Such  men  do  not 
need  any  advertising;  even  officers  who  have  never  seen  them 
know  their  names.  The  transportation  department  is  now 
paying  more  attention  to  getting  engines  from  the  trains  to 
the  enginehouse  than  they  did  a  few  years  ago,  but  the 
matter  should  not  be  lost  sight  of,  and  hostlers  should  be 
impressed  with  the  importance  of  the  quick  moving  of 
engines  to  and  from  trains.  The  most  important  reasons 
for  this  are  that  the  engine  crews  are  being  paid  large  sums 
of  money  every  month  for  overtime;  the  engine  is  fired  up 
and  burning  unnecessary  coal  which  is  one  of  the  biggest 
items  of  expenses  the  railroad  has;  the  engine  is  kept  away 
from  the  enginehouse  where  perhaps  every  minute  of  its 
lay-over  time  is  needed  for  inspection  and  repairs,  and  in 
a  great  many  cases  some  high-priced  mechanic  is  idle  wait- 
ing for  the  hostler  to  move  an  engine  for  him,  in  order  that 
he  may  put  in  a  rod  pin  or  some  other  part. 

As  soon  as  the  engine  arrives  at  the  terminal  and  the 
fire  is  either  banked  or  knfxrked  out,  the  tubes  should  be 
cleaned.  This  should  l)e  done  when  the  engine  is  warm, 
(leaning  tubes  and  washing  boilers  are  very  closely  con- 
nected; each  affects  the  coal  pile  if  not  properly  done,  and 
it  will  be  found  advantageous  to  work  the  men  doing  this 
work  in  groups  and  require  the  boiler  foreman  and  shop 
foreman  to  personally  follow  up  this  work  and  see  that  it  is 
properly  done. 

It  is  important  to  watch  the  orders  from  the  transporta- 
tion department.  If  engines  .tre  ordered  and  fired  up  and 
then  not  used,  a  report  should  Jje  made  to  the  proper  offi- 
cers. Thousands  of  tons  of  coal  have  been  wasted  due  to 
engines  being  ordered  and  then  the  order  cancelled.  For 
the  protection  of  the  enginehouse  force,  three  hours'  time 
should  be  required  to  prepare  an  engine  when  it  is  ordered 
for  a  run  not  shown  on  the  schedule.  The  order  should 
be  in  writing,  and,  if  taken  over  the  telephone,  it  should  be 
confirmed  in  writing. 


BABBITTING  GROSSHEADS 

BY   H.  C.  GILLESPIE 
Master  Mechanic,  Chesapeake  &  Ohio,  Peru,  Indiana 

The  accompanying  drawing  shows  a  jig  which  is  used  t  . 
babbitt  the  guide  bearings  of  crossheads.  It  consists  of  .. 
frame  to  the  top  of  which  is  attached  a  crossbar  and  in  th. 
ends  of  which  are  provided  V-bearings  for  the  ends  of  tht 
mandrel  on  which  the  crosshead  is  mounted.  This  is  pro 
vided  with  a  taper  fit,  the  taper  being  the  same  as  that  oi 
the  crossheads,  which  facilitates  mounting  the  latter  and 
makes  it  only  necessary  to  square  the  crossheads  with  tht 
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Mandrel  and  Jig  for  Babbitting   Crosslieads 

base  of  the  jig  after  the  mandrel  has  been  placed  on  its  bear- 
ings. To  the  crossbar  is  attached  a  shoe  which  has  been 
planed  to  the  proper  size  for  the  guides  of  the  engine  class 
on  which  the  work  is  being  done.  The  height  of  the  cross- 
bar may  be  varied  as  required.  By  the  use  of  this  jig  a  cross- 
head  can  be  finished  ready  for  the  engine  in  about  one  hour. 
It  is  ready  for  application  as  soon  as  the  babbitting  is  done, 
no  machine  work  being  required. 


PREVENTION  OF  BOILER  GORROSION 
BY  ELEGTRIGITY 

The  method  of  preventing  boiler  corrosion,  known  as  the 
Cumberland  system,  is  being  tried  by  the  British  Admiralty. 
This  system  is  based  on  the  electrolytic  theory  of  corrosion 
and  makes  use  of  suitable  iron  plates  placed  within  the  boiler 
and  insulated  from  it  These  plates  are  connected  to  the 
j)ositive  terminal  of  a  low  tension  generator,  the  boiler  shell 
itself  forming  the  negative  terminal.  The  corrosion  and  pit- 
ting caused  by  local  differences  of  potential  between  various 
points  on  the  interior  surfaces  of  the  boiler  is  transferred  to 
the  anode  plates  by  introducing  a  superior  electro-motive 
force  from  an  external  source  which  insures  that  the  flow 
of  current  is  always  from  the  inserted  electrodes  to  the  sur- 
faces of  the  boiler.  A  potential  of  from  six  to  ten  volts  is 
required  and  the  current  used  is  about  one  ampere  for  each 
500  sq.  ft.  of  surface  tj  be  protected.  It  will  be  seen  that  the 
action  is  similar  to  that  of  zinc  placed  within  the  boiler,  but 
the  iron  anodes,  used  A'ith  an  external  source  of  current,  do 
not  require  the  frequent  renewal  which  usually  makes  the  use 
of  zinc  impractical. 


A  Glasgow  Forfeit. — In  a  specification  recently  issued 
for  a  6,000  k.w.  turbine  by  the  Glasgow  Corporation,  the 
following  clause  was  inserted :  "Should  the  contractor  fail  to 
meet  the  guaranteed  steam  consumption,  the  contractor  shall 
pay  to  the  corporation  the  sum  of  £750  for  every  quarter  of 
a  pound  or  part  of  a  quarter  of  a  pound  consumed  over  and 
above  the  figure  of  guaranteed  steam  consumption  per 
kilowatt-hour." — Power. 


THE  twenty-third  annual  convention  of  the  International 
Railroad  Master  Blacksmiths'  Association  was  held 
at  the  Hotel  Sherman,  Chicago,  111.,  August  15  to  17, 
1916,  T.  E,  Williams,  of  the  Wabash  Railroad,  presiding. 
The  meeting  was  opened  with  prayer  by  Reverend  De  Lacey, 
and  the  association  was  welcomed  to  the  city  by  a  representa- 
tive of  the  mayor.  Mr.  Williams,  in  his  presidential  ad- 
dress, called  attention  to  the  desirability  of  all  the  members 
jxirticipating  freely  in  the  discussions  and  telling  fully  of 
tluir  experiences  in  the  various  sul)jects  discussed  in  order 
that  the  members  of  the  association  may  profit  to  the  fullest 
extent  by  the  convention.  W.  J.  Tollerton,  general  median- 
ical  superintendent  of  the  Chicago,  Rock  Island  &  Pa<pific, 
made  an  address  of  welcome. 

ADDRESS   OF    MR.    TOLLERTON 

Associations,  such  as  the  Railroad  Master  Blacksmiths',  are 
of  the  utmost  importance.  Upon  you,  gentlemen,  falls  the 
burden  of  advancing  our  knowledge  concerning  improved 
methods  of  blacksmith  shop  practice.  By  means  of  your  vari- 
ous committee  investigations  and  the  discussions  of  the  re- 
ports in  conventions  you,  as  members  of  this  association,  may 
interchange  ideas  with  the  privilege  of  choosing  therefrom 
those  which  will  tend  toward  a  constantly  increasing  economy 
and  efficiency  in  railroad  operation.  The  blacksmith's  art  is 
probably  the  oldest  metal  working  craft  in  existence,  l^ut  dur- 
ing the  long  years  of  its  practice  very  little  real  progress  was 
made  until  about  60  years  ago.  One  might  truthfully  say  that 
the  modern  blacksmith  shop  came  into  existence  with  the  in- 
vention of  the  steam  hammer.  Since  then  a  wonderful  ad- 
vance has  been  made,  until  now  we  have  forging  machines 
capable  of  producing  accurate  and  intricate  forgings  in  a 
few  minutes  that  formerly  would  have  required  hours  of  hard 
labor.  I  believe  that  the  development  of  the  forging  machine 
and  the  perfection  of  machine  made  forgings  is  the  line  of 
future  progress  for  the  modern  blacksmith.  A  very  essen- 
tial part  of  your  work  as  an  association  consists  in  the  inter- 
change and  publication  of  machine  forging  methods  now  in 
successful  use  on  the  many  railway  systems  with  which  you 
are  connected. 

While  reading  the  committee  reports  and  various  papers 
presented  at  past  conventions  the  thought  occurred  to  me  that 


it  would  be  of  enormous  benefit  to  all  railroads  if  this  asso- 
ciation would  formulate  some  kind  of  a  standardized  sched- 
ule of  blacksmith  shop  practice.  As  an  example  of  what  I 
mean,  let  us  consider  the  process  of  case-hardening;  with  all 
the  information  we  have  on  this  subject,  would  it  not  be  pos- 
sible to  arrive  at  some  conclusion  as  to  the  exact  procedure 
to  be  followed  to  give  a  case-hardened  product  of  maximum 
value  in  railroad  service?  At  the  present  time  a  great  many 
methods  are  used.  Different  types  of  furnaces  are  used  with 
a  great  variety  of  carbonizing  mixtures  and  case-harden- 
ing temperatures  are  far  from  being  fixed.  Would  it  not  be 
of  great  advantage  to  crystallize  the  opinion  and  experience 
of  the  members  of  this  organization  so  as  to  arrive  at  a  more 
definite  and  precise  method  of  procedure,  not  only  in  con- 
nection with  the  matter  of  case-hardening,  but  all  other  meth- 
ods of  smith  work  that  are  under  the  direct  jurisdiction  of 
the  members  ? 

The  present  convention  is  assembled  at  a  very  serious 
period,  and  at  a  time  when  the  need  for  economical  methods 
and  the  conservation  of  material  is  more  pronounced  than  at 
any  other  time  in  the  history  of  this  association.  One  of  the 
most  promising  avenues  for  saving  now  open  to  the  railroads 
is  in  the  scrap  dock.  By  means  of  the  oxy-acetylene  and  elec- 
tric welding  processes  the  blacksmith  is  enabled  to  weld  and 
repair  a  great  many  parts  which  he  formerly  was  ol)liged  to 
scrap.  In  the  reclamation  of  material  considerable  study  and 
the  use  of  considerable  judgment  is  of  prime  importance  in 
determining  to  what  extent  we  should  go  in  replacing  old  ma- 
terial in  service.  The  fact  should  not  be  lost  sight  of 
that  many  locomotive  and  car  parts  fail  l)ecause  they  were 
not  properly  designed  in  the  first  place.  It  would  l>e  poor 
economy  to  reclaim  such  parts  unless  they  could  be  reinforced 
or  a  change  effected  in  the  design,  such  that  the  original  de- 
fect will  be  overcome.  In  all  of  this  work  an  accurate  deter- 
mination of  costs  is  of  first  importance,  and  this  association 
will  agree,  I  think,  that  cost-keeping  methods  in  the  average 
railroad  blacksmith  shop  are  open  to  improvement. 

TUBE    WELDING 

George  Massar,  of  the  Cincinnati.  New  Orleans  &  Texas 

Pacific,  presented  a  paper  on  this  subject,  in  part,  as  follows : 

With  the  high  pressures  of  steam  which  are  now  commonlv 
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(iali^etl;  driving  boxc-,  >lnns  and  wi-tlgo,  and  rods  and 
ino-iluad  work  ^liould  1>l-  tared  for  l>\  ilio  sanu'  men. 
Safety  valves,  .-team  gago.  and  e.<l»  valves  slmuld  1)0  taken 
(are  of  by  an  a.^signed  force  of  nun,  and  so  eaeh  group 
of  work  should  be  taken  (are  of  b\  tlie  same  grou{)  of  men 
eai  li  day.  and  tlie  men  held  ropon.-ilile  for  tlie  condition 
of  that  j)arti(ular  part  of  the  engine.  Uy  so  doing,  the 
engines  (an  be  kept  in  >ervi(c  in>tead  of  in  the  back  .<1k>J), 
an<l  a  great  many  engine  failures  prevente(L  It  is  some- 
times difl'itilh  to  make  >ome  nun  axepi  re>pon-«il>ility,  but 
thi<i  is  e>-ential  if  it  i>  e\pi(ted  Ut  havi  a  nearly  jierfect 
iirirani/ation. 

The  e\|Hii<iv  part  n!  engineliou-e  organization  lies  in 
the  unskilled  lalxir.  ami  here  i>  where  a  foreman  (an  bring 
ab«iut  (-(onomital  operation.  Analyze  }()ur  forte  of  pack- 
er-; you  may  find  a  man  pat  king  tank  boxes  and  another 
driving  bo\e<.  ami  -till  another  iilliiiiz  rotl  (ii]»>.  perhaps 
each  reptirtuig  to  a  different  man.  Put  all  of  the  [»acking 
ti»gether.  and  where  there  are  four  nun  now  it  will  be  pos- 
-ibl('  to  tontitnie  with  time.  Make  a  (areful  -tutlv  of  the 
htjstler-'  (luti(-  ami  the  titne  when  their  servi(t-  are  re- 
quired to  pre[iare  outgt)ing  engine-  and  meet  arriving  en 
gines.  I  retjuently  \"ou  tan  di-pen-e  with  the  -ervitc-  t)f 
one  man  \>\  thanuing  the  hour-  of  another.  If  you  wDrk 
t'lHir  ho>tler-  \ou  tan  get  aioni,'  witli  three,  tir  if  not  all  of 
the  time,  during  certain  -ea-on-.  ("oal  t  hute.  -and  hou-e 
ami  cinder  pit  men  t.m  be  worked  in  one  grtnip  at  a  ma 
jority  of  inetliuin  -ize  engine  terminal-.  thu>  reducing  the 
(o-t    of   handlini:   tual.    ami    enginehoUx-   e.\pen-e-. 

live  sub-foremen  -houM  be  (tm^i.inlly  t)n  the  lookout  for 
irregularities  and  keep  the  general  enginehou>e  foreman  in 
touch  with  them  in  order  to  make  llii-  department  as  efl'i 
cient  a-  ptt^sible.  The  foreman  wh<i  |)Ut-  lV»rth  hi-  be-t 
effort"-'  and  work-  along  tlie-e  line-  uill  not  be  forgt)tten 
when  thert"  i>  a  (hante  for  promotion.  Sui  li  nun  ilo  not 
neetl  any  adverti-ing:  even  oftit cr-  who  have  luver  -ecu  them 
know  their  name-.  Ihc  transportation  ilei)artinent  i-  now 
p.i\  ini;  more  attention  ti>  getting  engine-  from  the  train-  to 
the  eni;inthou-e  th.in  tlie\  diti  a  few  years  ago.  i>ut  the 
matter  -hould  not  i»e  lo-t  -ight  of.  antl  hostlers  -hould  be 
impre-.-ed  with  the  importantc  of  tlu  <|uitk  mtiving  of 
enL'int-  to  and  fnun  train-.  Ihe  mo>t  imiiortaiit  reason- 
for  thi-  are  that  the  enu'iiie  (  rew-  are  being  paid  large  sum- 
of  money  every  month  for  overtime:  the  engine  is  I'ired  up 
and  burning  unnecesr.ur\  coal  whidi  i-  one  of  the  biggest 
itents  of  e\|»en-e-  the  railroad  ha-:  tin  ( iigine  i>  kejit  awa\ 
from  the  t  iiiiinehou-e  where  perhafi-  every  mimite  of  it> 
lav-over  time  i-  neetled  for  in>pe(tion  aiwl  repair-,  and  in 
a  LTe.it  man\  t  a-e-  -ome  high  prit  til  met  hanit  i-  idle  wait 
ing  for  the  ho-iler  to  move  an  eimone  for  liiin,  in  order  that 
ht    may  put   in  a   r<Kl  |iiii  or  -ome  othtT  ji.irt 

.\s  >oon  a-  the  ( iiuint  arrive-  at  the  terminal  and  the 
t"ire  is  either  banked  or  kno(ked  out.  the  tuite-  -hould  be 
cleaned.  this  shouM  bt-  doiu  wiitn  liu-  t  iiLiiiu-  i-  warm, 
(leaning  tulu-  and  \va-hin'j  lioiler-  are  ver\  t  lo-ely  ton- 
netted:  eat  h  :ilYetl-  the  t oa I  pile  if  Hot  properly  done,  and 
it  will  be  found  athantai^eou-  to  work  the  men  dtiing  this 
work  in  group-  and  rei|uire  tlu  boiler  foreman  aiul  -hop 
foreman  to  ptr-mialK  I'ollow  up  thi-  work  ami  -t c  that  it  i- 
jiroperK    doiu-. 

It  \^  important  t'l  watt  h  tin-  order-  from  the  traii-porta- 
tion  department.  If  enu'iiu-  .ire  ortleretl  and  liretl  up  and 
then  not  u-ed.  a  report  -houM  I c  maile  to  the  proper  ofl'i- 
rer-.  'Ihou-and-  of  ton-  of  ((»al  h.tve  been  wa-ted  due  to 
enL'ine-  beim.'  ordered  ami  then  the  order  tantclled.  lor 
the  protettion  of  the  enLrim-hou-e  fori  e.  three  hour-'  time 
should  be  refjuired  to  prep. ire  .m  timiiu  when  it  i-  ordered 
for  a  run  not  ^howii  on  the  -thedule.  The  order  >hould 
he  in  writing.  an<l.  if  taken  over  the  telephone,  it  -hould  t'C 
ront'irmetl  in  writinu. 


babhutincj  crosshk.ads 

IIV    II.   C.  <;il.l.KSPIK  .•  ' 

Masitr    Mi-chunic.   (;he<>upriikt.-  iV   Ohio.    Peru.    Iiidiuna 

'J'he  accompanying  drawing  shows  a  jig  which  is  used  \ 
l»abbitt  the  gm'de  bearings  of  cro— head.-.  It  consists  of 
frame  to  tlie  top  of  which  is  attadied  a  crossbar  and  in  tl 
ends  of  which  are  j)njvided  V-bearings  for  the  ends  of  tl. 
mamlrel  on  which  the  (  ro-shead  is  mounted.  This  is  pr< 
vided  with  a  tajter  t"it.  the  taper  iieing  the  same  as  that  ( 
the  ( ros-heads,  whidi  fa(ilitates  mounting  the  latter  an 
makes   it  only  necessary  to  -(|uare  the  ( rosshead-   with.  tl'. 
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Mandrel   and   Jig   for   Babbitting   Crosshe.ids        '•   . .  '  • 

ba>e  of  the  jig  after  the  mandrel  ha>  been  pla(  ed  on  its  bearr  "    ^ 
ing-.      lo  the  crossbar   is   attadied   a   sIkk-   whit^h  has   been    ,  ' 
planetl  to  the  [)roper  size  for  the  guides  of  the  engine  class 
on   which  the  work  is  being  done.     The  height  of  the  cross- 
bar may  be  varied  as  re<|uired.    By  the  u.>ie  of  this  jig  a  cross-.,  > 
head  (an  be  iini-hed  ready  for  the  engine  in  about  one  hour;,  .i 
It  i-  ready  for  a|>|ilii  ation  a-  soon  a-  the  babbitting  is  done, 
mi  mat  hine  work  being  re<|uired. 


PKI  \  IMION  OF  B()IIJ':K  COKKOSloN 

in  KiKcrkiciT^ 

The  method  of  |ire\enting  boiler  torro-ion.  known  as  the 
Cumberland  -y.-tem.  is  being  tried  by  the  Hriti.-h  .\dniiralt\. 
I  hi-  -y>tem  i-  based  on  the  eleitrolytic  theory  of  corrosion 
and  m.ike-  u.-e  of  suitable  injn  plates  placed  within  the  boiler 
and  in-ulated  from  it  These  plates  are  (onnected  to  the 
po-itive  terim'nal  of  a  )t»w  tensi(jn  generator,  the  boiler  shell 
it-tlf  forming  the  neguive  terminal.  TIk  ((»rro-ion  and  ])it- 
liiiL'  '  lu-ed  by  lot  al  differences  of  potential  iK'tween  various 
point-  on  the  interior  -urfa(('S  of  the  boiler  is  transferred  to 
the  anttde  plato  by  introducing  a  sii[>erior  eledro-motive 
forte  from  an  externd  -ounc  whith  in-ures  that  the  flow 
of  (  urniii  i<  alwa\>  from  the  inserted  ele* InKU";  to  the  sur- 
fate-  of  the  boiler.  .\  potential  of  fn»m  six  to  ten  volt-  is 
reouired  aiul  the  t  urrent  u-e<l  i-  about  one  am[M  re  for  t  .m  h 
.>()(!  -(|.  ft.  of  -urfaie  t  »  be  protet  ted.  It  will  be  seen  that  tile 
at  lion  i-  -inular  to  that  of  /iiu  plated  within  the  boiUr.  iiut 
the  iron  aiitKle-.  UMtl  .villi  .ui  external  Miunc  (»f  turrtnt.  tlo 
not  rei|uire  the  fre<|uent  reiiew.il  whith  u-uall\  iiiako  the  use 
of  /iiu    iin|irat  tit  al. 


.\  (ii  Asi.t'w  lokiiij.  In  a  spetituation  recently  issued 
for  a  o. ()()(»  k.w.  turbine  by  the  (il.i-gow  Corporation,  the 
following  dau-e  was  in.-erted:  •"ShouM  the  contra(tor  fail  to 
meet  the  guaranteed  steam  consumption,  tlu  «(»ntra(ior  "-hall 
pay  to  the  lorporation  the  sum  of  .'J750  for  every  quarter  of 
a  jiound  or  jiart  of  a  (|uarter  of  a  pound  consumed  over  and 
above  the  figure  of  guaranteerl  -team  t  tm-umptif-n  per 
kilowatt-hour."      I'lnci  r. 


Tlil-.  t\\tnt\ -ihinl  amuKil  <nnvcnti(in  of  xW  Intrrnational 
Railroad    Ma>tir    lila<  k^initli>"    .\»(Hiali<>n    \va-    luld 
at  tljf  Motil  Slurm.m.  ('hi(a<i<).  111..  Aimu>t  1.^  t(»  17. 
I  .    I'.   W  illiaiii-.  of  till'  \\alia>li   Railroad.  j»r».'si<liniz. 
1  ;.(   iiurtititi  was  o|>iin-d  uiili  prayrr  Ia   Ri-vmiid  I)o  Laivy. 
■i  till-  a>>oiialioii  va-  wrhoiiud  to  tlir  t  it\   l'\   a  rtproM'tita- 
ot"   the   niaxor.      Mr.    \\  illiain-.    in    lii>   ]>rr^idintial   ad- 
-.  <all«-d  attii'tiun  to  ihr  (U-iral>ility  of  all  the  nu'nil»cr> 
i  .tr»K  i|iatin'4   frtrly    in   tlif   <li>».u>si(His   and   ti-llinu   fully   of 
th' ir  »  x[Hri»iitvs  in  tlir  \ariou-  >iil>ic(i>  iliMU-M(l   in  ordiT 
'!i  It  the  niimluT>  of  the  a>-->o(  iation  max    iirofit  to  the  tulK-t 
lit  l»\-  till'  (onvcntion.     \\  .    |.    lolKrion.  miu-ral  nurlian- 
1   ^iipcrintt-ndint   of  ilu-  (  lii«  ai,'o.   Roik    l-laiid   &    Patitu. 
'i    an  addri'^^  of  wcltonif.    ..  ,   ,. 

".      ■•■    1   AHUkl  SS    (•!■     Mk.     lnIIlKluN" 

\>>tKiation>.  sudi  a>  tlir  Railroad  Ma>tir  Hlat  ksrniths*.  arc 

llif   utnio>t    imporlamc.     I'pon    \(iu.   m-ntU'iiU'n.    fall-   the 

'  ':rdtn    of    adxaiu  inii    our    knoulcdm'    (ontcrnini:    ini|)rovid 

Tliod>  (jf  l)la(k>niith  -lio|>  praditi'.    U\  inran-  of  your  vari- 

-  t  (tniniittii-   in\\-<tiL,Mtion>   and   tlu    di>*u>^ion>  of  the  re- 

'rt>  in  (()nvtntion>  \oii.  a>  nuiiilKr-  of  lhi-»  a>><Kiation.  may 

"in  hanm    i(Ua>   with    thi-   privilcm'   of  c  hoo>in!,'   tlurifrom 

-1   whieli  will  tend  tow.ird  a  constantlv   ini  rtasinu  ieonom\ 

lid  effkioiuy  in  railroad  operatictu.     Ihe  IihuksmithV  art  is 

•    'ol.alily  thf  ol(K-t  nu'tal  workint:  <  raft  in  e\i>tiiue.  l>ut  dur- 

■  <'^  the  loni:  .\rar>  of  it-  praetitt'  \cry  littk-  real  proi:re>s  wa> 

lade  until  ahout  od  \ear>  airo.    <  )iie  mii;ht  truthfully  say  that 

lu-  niodcrn  idac  k>mith  >hop  lame  into  i-\i-tenri'  with  tin-  in- 

'III ion   of  thf   -tiam   hammer.     Siiue  then   a   womkrful   ad- 

•■'lue  has  heeii   macK-.  until   now  we  have  forizint:  maehim- 

apahje  of  ])roduu'niz   aieurate   and    intricate    foriiiim-    in    a 

'<\\  minutes  that  formerly  would  have  re(|uire(l  hour-  of  hard 

thor.    I  Julieve  that  the  dcvilopment  <if  the  foriiinti  mathine 

Old  the  prrfi-etion  of  maehiiu'  made  for^in«:s   i-  the  line  of 

tuture  imiLiri'^s   for  the  modmi   lilaek^mith.     .\   very  essen- 

iKil  p;irt  of  vour  work  as  an  a--o(  ialioii  i<tnsi-t-  in  tin-  inttr- 

'  haiim'  iind  puhlit  ation  of  mai  hinc  foriiinu  nnthod>  now    in 

Hi(rr><ful  u>f  on  the  main    railwa\    s\>tini-  with   whi<h  \ou 

•re  eoiiiiei  ted, 

\\hilc   rcadiiii,'   tlu-   ((immitlri-   report-   and    various   i>aper> 
''r(-itit((l  at  pa-t  loiivrntioii-  the  thouilht  oieurrrd  to  me  that 


it  wouhl  1<«-  of  tiiorniou-  Keiutlt  to  all  railroad-  if  thi-  a-><.i- 
(iation  would  f(»rinulaie  .-onie  kind  of  a  >tandardi/e<l  >».hed- 
ule  of  lilac  kMnith  -hop  praetiee.  As  an  example  of  what  I 
nuan,  Kt  us  <-on>i«ier  tin-  prcnes-  of  ease-Juirdeninsi:  with  all 
tlu-  information  we  havt-  on  this  -uhjett.  wouhl  it  not  he  pO>- 
sihle  to  arrive  at  -ome  tomlusioii  a>  to  the  exact  prcnrdure 
to  he  followed  to  i^iv*.-  a  ea-e-hardened  |»r«Mluet  of  maximum 
vaku  in  railroa<l  service ?  At  tlic  present  tinn  a  ;:rrat  main 
method-  are  used.  r)ift\rent  tyjx-s  of  furnaces  are  usid  with 
a  threat  variet\'  of  c  ari»oni/inii  mixture<  and  i  a-i--hard»n- 
iiiii  t(  in|ieralurr-  art-  far  from  htini;  tixcd.  Would  it  not  l»e 
of  i;rcat  advantai^i-  to  <  ry-talli/.t  thr  opinion  and  <  \p«rirni  «• 
of  the  nu-mher-  of  thi>  ori;ani/ation  ><i  a>  to  arrive  at  a  more 
detinite  and  preci-e  method  of  pnut'dure.  not  only  in  « on- 
nedion  with  the  matter  of  «  a-e-harijeiiiiii:.  hut  all  other  meth- 
od- of  -mith  wiirk  that  are  under  tin-  «lirect  juri-dii  tion  of 
the  memliers?  .:  . 

The  pre-ent  convention  i-  a-<iinltlc<l  at  a  ^erv  <«erious 
licriod.  and  at  a  time  when  the  nei'cl  for  economical  niethcMl- 
and  the  con-ervation  of  material  i-  more  j)ronouiH<c|  than  at 
an\  other  time  in  tin  hi-iory  of  this  asscvialion.  <  )ni  of  the 
mo.-t  promi.-ini:  avenue-  for  -avini:  iiow  ojH-n  to  the-  r.iilroad- 
i>  in  the  -era])  clock.  Hy  mean-  of  the-  oxy-ac  et\  lene  aiicl  elec- 
tric wcldini:  |>rocc'->e-  the  lilac  k-mith  i>  cnaMed  to  weld  ancl 
repair  ;i  irreat  man\  part-  whieh  he  fornu-rlv  wa>  olilincd  lo 
-c  rap.  In  the  rc-ciamation  of  material  con-idiTaMc  stud\  and 
the  u-c  of  c on-icleraMe  jucl>:mc  lit  i-  of  prime'  importance  in 
determining'  tc»  what  extent  we-  -houlcj  •:<>  in  replae  ini:  dd  ma- 
te rial  in  -ervicc.  The  fact  -hould  not  Ik-  lost  siirlit  of 
that  many  IcHcmotive  and  car  i»art-  fail  l>e-cause  they  WCTc 
not  properly  dc-imucl  in  the  llrst  place.  It  would  he  ]>c^)r 
ei  oiiomy  to  rec  laim  -uc  h  part-  unle--  the\  cciuM  l.e  ninldned 
or  a  c  han^c-  effeeted  in  the  de-iiin.  su«  h  that  the  oriiiinal  de- 
fect will  he  overcome.  In  all  of  thi-  work  an  aee  urate-  deter- 
mination of  eo-t-  i>  of  l'ir>t  importance,  ancl  thi>  a-M(ciation 
will  aiiree-.  I  think,  that  co-t-keepini:  method-  in  iIk  average 
railroad  l»la>k>mith  -ho|»  are  o|>en  to  improvement.  "■ 

TLBK    WII.DINC; 

(icortie  Ma--ar.  of  the'  ("iminnati.   New   ()rlean>  A:    re-xa*" 

Pacific,  presented  a  pa|ier  on  this  >ul)ject.  in  part,  as  f<»lhiw-: 

With  the  hiijh  pre-sure-  of  -te-am  which  are-  now  «c.mmiinlv 


4'i,> 


464 


RAILWAY    MECHANICAL    ENGINEER 


\'oL.  90,  No.  9 


carried  in  the  locomotive  boiler,  it  is  essential  to  provide  gotni  passed  to  the  cutting  machine.  One  man  handles  the  two  ma- 
welds  when  safe  ending  boiler  tubes.  In  the  tirst  place,  the  chines.  He  cuts  off  one  tube  while  the  other  is  cleaning.  <  )ne 
tube  end  and  the  safe  end  should  be  properly  prepared.  Sec-  man  applies  the  safe  ends,  sticking  them  on,  welding  them  ,nd 
ond,  a  good  furnace  should  be  provided  which  will  heat  the  swedging  them,  averaging  about  22  tubes  per  hour.  The  tjbe 
tubes  quickly  and  evenly,  and,  third,  a  gocxl  welding  machine  is  swedged  and  welded  with  a  Draper  pneumatic  hami  ler 
should  be  used  and  placed  conveniently  near  the  furnace.  It  The  superheater  flues  are  swedged  in  the  smithshop  undtr  a 
is  generally  conceded  that  lap  welds  are  stronger  than  butt  Heaudry  No.  7  power  hammer.  In  this  hammer  dies  are  u  ed, 
welds.  It  is  much  easier  to  work  a  lap  weld  and  to  keej)  the  l)ut  no  mandrel  of  any  kind.  The  \vork  i^.  done  with  v  ry 
tube  straight.  Also  there  is  not  the  same  danger  witli  the  laj)  g(j()d  success.  Two  men  will  swedge  12  tubes  per  hour  ai 
weld  that  there  would  be  in  the  butt  weld  if  the  weld  should  iarr\  them  in  and  out  of  tlie  shoj)s,  as  the  room  is  lir.  red 
let  go  or  pull  apart.  With  the  lap  weld  there  would  only  be  :'nd  they  cannot  be  piled  inside. 
a  small  leak,  for  the  lap  would  still  hold  the  bodv  of  the  tul^e 

in  place,  but  when  a  butt  weld  fails,  the  l)ody  of  the  tube  drops  FRAME  MAKING  AND  REPAIRING 

down  and  leaves  the  full  area  of  the  tube  exposed,  which  is  G.  .\.  Hartline  of  the  New  York  Central  West  presented 

almost  sure  to  cause  serious  injury.  a  paper  on  this  subject,  from  which  the  following  is  taken: 

Close  attention  .should  be  i)aid  to  the  pro])er  scarfing  of  The  portable  system  of  repairing  locomotive  frames  in  po-i- 

both  the  safe  end  and  the  tulje  end.    .\  sharp  short  lap  of  tion  on  engines  has  largely  solved  the  problem  of  doing  this 

from  y2  in.  to  ^x  in.  is  advisable  on  small  tul)es.    When  the  cla.<s  of  work  in  roundhouses  or  machine  shops  where  no 

joint  is  prepared  in  this  way  the  place  at  which  the  weld  is  otlier  facilities  are  at  hand.     One  of  the  most  essential  fta- 

made  will  not  be  much  thicker  than  the  gage  of  the  tulje  and  tures  in  making  the  different  kinds  of  welds  is  to  have  a 

it  will  heat  evenly.    Where  the  tubes  are  not  scarfed  there  is  clean  surface  at  the  point  where  the  weld  is  made.     Great 

and  there  is  a  ti-ndency  care  should  be  taken  to  avoid  all  strain  in  cooling,  as  tlie 

frame  is  liable  to  break  in  some 


a  double  thickness  of  metal  to  heat 
to  overheat  and  burn  the  tube  just 
back  of  the  joint,  particularly  with 
steel  tubes.  There  should  be  a 
proper  plan  adopted  for  scarfing 
the  tubes  and  the  safe  ends  so  that 
the  metal  of  the  body  of  the  tubes 
and  the  safe  ends  fit  closely  to- 
gether. Care  should  be  taken  to 
keep  the  heating  port  in  the  oil 
furnaces,  which  are  now  commonlx 
used  for  tube  welding,  narrow  so 
as  to  concentrate  the  heat  on  the 
weld.  If  this  is  neglected  and  the 
opening  is  too  broad  the  safe  end 
will  be  overheated  on  the  tube  sheet 
end  where  it  has  to  stand  the  roll- 
ing, beading  and  prossering.  The 
mandrals  on  the  welding  machine 
should  be  kept  well  up  to  size.  On 
small  locomotive  tubes  the  welding 
and  swedging  should  be  done  at  the 
same  heat  and  thus  eliminate  the 
cost  of  a  reheating. 

All  .superheater  flues  should  be 
welded  at  one  heat.  It  is  a  very 
simple  matter  to  do  this  by  getting 
the  proper  heat  on  the  flue,  which 
can  l)e  done  by  watching  the  heat 

inside  of  the  flue.  The  bumf)er  should  l)e  removed  from  the 
back  of  the  furnace,  and  the  heater  stand  at  the  back  and  hold 
the  safe  end  in  place  with  tongs  until  it  shows  signs  of  the 
welding  heat.  The  .safe  end  should  then  be  given  a  few  light 
taps  with  a  hand  bum{>er  until  it  is  well  set  in  the  flue.  When 
the  metal  on  the  inside  shows  that  it  has  been  heated  to  the 
proper  temperature  the  flue  with  the  safe  end  should  be  placed 
in  the  welding  machine  and  welded. 

Good  heating  is  the  most  important  part  of  tube  welding. 
No  matter  how  well  a  tul)e  is  scarfed  and  prepared,  or  what 
type  of  welding  machine  is  used,  or  in  how  perfect  a  condi- 
tion the  welding  machine  is  kept,  results  cannot  be  obtained 
unless  the  metal  is  |)roperly  heated.    Overheating  of  the  metal 


T.  E.  Williams,  President, 
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Other  location.  In  our  shop  we 
use  the  oil  furnace  and  the  electric 
processes  of  welding.  Fig.  1  shows 
an  oil  weld  made  on  a  passenger 
engine.  The  upper  and  lower  rails 
were  welded  at  the  same  time. 
Enough  of  the  fracture  was  cut 
away  to  leave  both  ends  square. 
A  block  was  finished  all  around 
on  the  inside  to  make  a  good  tit 
between  the  rails  of  the  frame. 
After  the  frame  had  been  jacked 
aj>art  three-quarters  of  an  inch  the 
block  was  inserted  and  caulked 
With  an  air  hammer  all  around  to 
keep  out  any  dirt  or  scale  that 
might  accumulate  at  this  point.  .\ 
brick  furnace  was  built  around  the 
frame  with  a  two-inch  clearance. 
The  burners  were  located  on  either 
side  of  the  frame  and  the  frame 
brought  to  a  welding  heat.  A 
few  of  the  bricks  were  then  re- 
moved and  the  frames  rammed  on 
both  sides,  after  which  the  bricks 
were  replaced  and  the  frame  al- 
lowed to  cool  off.  This  frame  was 
welded  the  latter  part  of  December,  1914,  and  is  still  in 
.service. 

Eig.  2  shows  the  method  of  welding  a  locomotive  frame 
i>y  the  electric  process.  The  fracture  was  cut  away  to  an 
angle  of  45  deg.,  and  the  opening  filled  in  to  the  full  size 
of  the  frame.  It  was  then  reinforced,  as  shown  in  the  illus- 
tration, with  strips  of  Xs-'n.  round  cold-rolled  steel  on  the 
bottom  and  sides,  this  steel  being  welded  into  place  directly 
over  the  crack.  The  top  and  inside  of  the  frame  could  not 
be  treated  in  this  manner  on  account  of  a  heavy  cross  brace 
that  was  located  at  this  point. 

The  following  is  from  a  paper  on  this  subject  by  P.  T. 
Lavender  of  the  Norfolk  &  Western :     In  making  or  repairing 


causes  more  accidents  than  underheating,  for  in  the  first  case  hxromotive  frames  the  first  essential  is  having  the  necessary 
it  will  break  off  abruptly  and  allow  the  tul>e  to  drop,  giving  facilities  to  handle  the  heavy  frames  which  are  constantly 
a  full  opening  for  the  escaping  water  and  steam.  increasing  in  weight.  The  blacksmith  should  have  at  all 
L.  R.  Porter  of  the  Illinois  Central  also  presented  a  report  times  sufficient  experienced  help  so  that  the  job  can  be  prop- 
on  this  subject,  stating  in  part,  as  follows:  The  flue  welding  erly  and  quickly  done.  Welding  frames  with  Thermit,  oil 
work  on  the  Illinois  Central  is  done  by  the  boiler  shop  forces,  or  by  the  electric  process,  has  proved  satisfactory  where  the 
The  tubes  are  trucked  from  the  erecting  to  the  boiler  shop,  repairs  to  be  made  are  of  a  light  nature  and  when  the  engine 
where  they  are  run  through  an  Otto  rotary  machine  and  then  is  being  rushed  back  into  service.     In  repairing  with  the  elec- 
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tri  ■  process  the  frames  are  prepared  in  a  manner  similar  to 
thit  used  when  they  are  welded  on  the  anvil.  The  break  is 
\-id  out  with  an  oxy-acetylene  torch  and  then  welded  up  by 
the  electric  process.  When  an  engine  comes  in  for  heavy 
re]»airs  and  the  frames  are  in  bad  condition  they  are  brought 
to  the  smithshop  and  welded  on  the  fire. 

DISCUSSION 

The  discussion  of  this  subject  was  quite  extended,   and 
tli(we   who   came   from    shops   at   which    either   the   electric 

or  oxy-acetylene  meth- 
ods were  extensively 
used  reported  that  ex- 
cellent results  had  been 
obtained  bv  both  these 
processes.  It  was 
pointed  out,  however, 
that  expert  men  must 
be  chosen  to  do  the 
work.  On  the  Frisco 
it  was  stated  that  the 
oxy-acetylene  welded 
frame  is  a  greater  suc- 
cess than  a  frame  weld 
made  by  any  other 
method.  Three-six- 
teenths of  an  inch  is 
allowed  for  expansion, 
and  the  work  is  done 
in  one  heat;  that  is, 
the  weld  is  not  allowed 
to  cool  from  the  time  it  is  first  started.  Two  men  work  on 
tlie  frame  at  the  same  time,  one  on  either  side.  If  the  job 
is  a  long  one  they  are  relieved  by  two  others,  who  are  ready 
at  all  times  to  pick  up  the  work  without  allowing  the  frame 
to  cool.  J.  Grimes  stated  that  on  the  New  York  Central,  of 
over  .^00  welds  made  by  the  electric  welding  process  only 
four  j)er  cent  were  failures.  The  l)reaks  in  the  frames 
were  \'-ed  out  and  welded,  the  section  being  increased  in 
size. 

The  manner  in  which  the  frames  were  cast  was  also  spoken 
of.  H.  D.  Wright,  of  the  Big  Four,  called  attention  to  the 
fact  that  the  thicker  portions  of  the  frame  were  found  to  fail 
many  times  sooner  than  the  section  of  lesser  cross  section. 
He  believed  that  this  was  due  to  the  fact  that  as  the  frame 
was  cast  the  smaller  section  cooling  first  created  strain^ 
on  the  thicker  section,  decreasing  the  density  of  metal  in  that 
locality  and  causing  weak  spots.  He  stated  that  this  could 
be  obviated  by  placing  risers  at  the  heavy  portions  when  the 
castings  were  made  and  adding  more  metal  to  these  risers  as 
the  shrinkage  of  the  smaller  section  pulls  the  metal  away 
from  the  thicker  section.  Where  this  was  done  it  has  been 
found  that  the  frames  do  not  break  as  readily  as  where  it 
is  not  done.  It  was  also  pointed  out  that  sharp  corners  had 
niany  times  lieen  found  to  be  responsible  for  cracks  occurr'ng 
in  the  frames. 

John  Carruthers,  of  the  Duluth,  Missabe  &  Northern,  also 
called  attention  to  the  severe  strains  set  up  in  pedestal  jaws 
when  the  shoes  and  wedges  were  not  kept  up  in  proper  con- 
dition and  when  the  rods  were  allowed  to  pound.  Poor 
track  is  a  ver}-  active  source  in  causing  frame  breakages.  He 
suggested  that  a  committee  be  appointed  to  report  at  the  next 
convention  on  the  best  practice  of  welding  locomotive  frames, 
in  accordance  with  the  ideas  suggested  by  Mr.  Tollerton  in 
his  address. 

Repairing  the  frames  on  the  locomotives  in  preference  to 
taking  them  to  the  smithshop  and  making  an  ordinary  smith 
fire  weld  was  believed  by  Mr.  Grimes,  of  the  New  York 
Central,  to  be  the  most  practical  way.  In  the  shops  at  Cleve- 
land the  welds  are  made  on  the  engine  in  preference  to  mak- 
ing them  in  the  smithshop.     This  is  carried  to  the  extent  of 


placing  new  front  end  sections  on  frames  with  the  frames 
on  the  engines.  T.  E.  Williams  explained  the  methods  being 
used  by  the  Wabash  Railroad,  of  welding  frames  which  had 
cracked  in  the  upper  rail  at  the  corner  of  the  pedestal  jaw. 
The  break  is  V-ed  out  and  two  wedges,  machined  to  fit  in 
the  V's,  are  bolted  to  the  break  and  welded  by  the  oil  torch 
method,  one  torch  being  on  either  side  of  the  engine. 

DROP  FORGING 

H.  E.  Gamble,  of  the  Pennsylvania  Railroad,  presented  a 
paper  on  this  subject,  in  part,  as  follows:  In  drop  forge 
work,  if  the  dies  and  trimmers  do  not  have  the  proper  treat- 
ment and  are  not  made  from  good  steel  they  will  not  last 
Carelessness  in  making  them  will  cause  many  delays  and  also 
much  expense.  It  is  also  bad  practice  to  overtax  any  ham- 
mer. The  expense  in  replacing  rods,  dies  and  anvil  blocks 
would  more  than  pay  for  the  purchase  of  a  hammer  of  larger 
capacity.  In  the  Juniata  shops  of  the  Pennsylvania  Railroad, 
the  Chambersburg,  the  Erie  and  the  Morgan  hammers  are 
used.  The  steels  used  for  the  dies  are  Colonial,  Carpenter, 
Sanderson,  Vanadium  cast-steel,  Hardtem,  Chrome  Vanadium 
(S  grade).  Park  alloy,  Mayari,  Adamite  and  45-point  car- 
bon well  hammered  bloom  steel.  For  hot  trimming  we  use 
axle  steel,  bloom  steel,  crescent  hot  work  No.  2  Peerless  A, 
Firth-Sterling,  Colonial  and  Sanderson  No.  3  to  3J^  tem- 
per. We  make  out  of  the  scrap  iron  or  steel  all  of  the  large 
forgings  that  can  possibly  be  made.  The  extra  cost  for  rough- 
ing dies  and  preparing  the  metal  for  the  forming  dies  should 
be  carefully  considered,  as  it  all  means  time  and  money  and 
also  reduces  the  output  of  the  hammer. 

The  first  question  to  arise  when  the  dies  or  trimmers  are 
being  designed  is  how  much  strength  is  required  to  with- 
stand the  working  conditions.  That  material  should  be  used, 
the  grade  and  carbon  content  of  which  will  admit  of  its  be- 
ing treated  so  that  the  longest  wearing  surface  can  \>e  obtained 
in  conjunction  with  sufficient  strength  to  resist  the  working 
conditions.  We  must  liave  a  sufficient  working  knowledge  of 
the  critical  points  of  the  steel  or  the  nature  of  the  mineralogi- 
cal  changes  in  the  steel  when  it  is  heated  in  order  jiroperly  to 
prepare  the  dies  and  trimmers.    Keep  the  tools  and  furnaces 

up  in  good  condition, 
as  the  time  spent  in 
fooling  around  with  an 
old  timible-down  fur- 
nace will  cost  more 
than  if  monev  were 
spent  for  a  good  fur- 
nace. 

Good  steel  for  dies 
may  be  found  in  the 
following  three  brands: 
Sterling,  Mayari  and 
Hardtem.  This  mate- 
rial is  forged  in  suit- 
able blocks  for  drop 
forge  work  and  is  a 
sjjecial  alloy  steel  treat- 
ed before  leaving  the 
mill,  so  that  it  is  not 
necessary  to  harden  it 
After  the  impression  is 
worn  out  it  is  not  necessary  to  anneal  this  steel;  simply 
plane  and  resink  the  die  and  it  is  ready  for  use.  A  good 
steel  for  piston  rods  is  the  Heppenstall,  which  is  treated  at 
the  mill  and  delivered  rough-turned.  This  gives  excellent 
service. 

Unless  everything  connected  with  the  drop  hammer  is  prop- 
erly handled  by  the  operator  you  are  bound  to  have  broken  dies 
and  piston  rods.  Sediment  under  the  section  blocks  and  dies 
not  properly  treated  and  keyed  up  will  give  bad  results.  Make 
the  tongue  on  the  dies  of  good  width  to  insure  a  good  bear- 
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ing  on  the  section  block,  it  saves  liners  and  keys.  Always 
have  the  guides  adjusted  and  oiled  regularly.  The  operator 
must  e.xamine  the  many  parts  of  the  drop  hammer  regularly. 
It  will  Ije  found  that  a  roi^ular  and  systematic  examination 
will  overcome  many  an  accident.  Use  plenty  of  lubricant 
when  netessar}-,  in  order  to  insure  good  service. 

TOOLS  AND  FORMERS 

George  Fraser,  of  the  .\tchison,  Topeka  &  Santa  Fe,  pre- 
sented a  paper  on  this  subject,  in  part,  as  follows:  There  is 
no  place  about  a  railroad  shop  where  such  a  saving  can  be 
made,  provided  the  shop  has  good  t(K)l  ecjuipment,  as  in  the 
blacksmith  shop.  Good  shop  organization  and  a  first-class 
supply  of  good  tools  of  all  kinds  are  necessary  to  increase  the 
output  and  reduce  the  cost  in  the  smithshop.  In  the  Topeka 
shops  we  have  about  1,500  dies  and  formers  of  all  kinds. 
Fig.  3  shows  the  dies  used  for  forming  the  ends  of  s])ring 
hangers  on  a  4-in.  forging  machine  and  at  the  same  time  pro- 
ducing a  fillet  at  A  without  checks,  flaws  or  scarfs.  The  back 
stop  is  ^■et  so  that  the  edge  B  on  the  boss  of  the  hanger  is 
1  in.  from  C  in  the  dies.  The  back  step  has  a  spring  block, 
as  shown  in  the  illustration,  which  is  forced  closed  as  the 
header  forms  the  end  of  the  hanger.  The  header  is  jirovided 
with  a  gr(X)ve  .S/16  in.  wide  and  %  in.  deep  to  overcome  the 
seam  in  the  center  of  the  boss. 

Fig.  4  shows  a  method  of  reclaiming  car  axles.  The 
scrapped  5-in.  by  9-in.  a.xles  are  made  over  into  4'4-in.  by 
8-in.  axles,  the  4j4-in.  by  8-in.  into  3)4-in.  by  7-in.,  etc., 
by  the  following  method:  The  axle  is  heated  and  is  made 
to  the  correct  length  at  /I.  At  the  same  time  the  collar  on  the 
end  of  the  axle  is  swedged  down  to  the  size  of  the  journal. 
The  axle  is  then  annealed.  The  ends  are  heated  and  forged 
in  a  forging  machine  the  dies  for  which  are  shown  in  Fig.  4. 
The  dimensions  A  A  of  the  dies  are  %  in.  larger  than  the 
axle,  the  dimension  5  is  1  in.  shorter  than  the  finished  length, 
C  is  y2  in.  larger,  I)  is  '4  in.  larger,  and  £  is  54  in.  shorter 
than  the  finished  sizes  to  allow  for  machining.  The  plunger 
upsets  the  end  of  the  axles  and  centers  them  at  the  same  time. 
Up  to  the  present  time  over  5,000  axles  have  l)een  thus  re- 
claim^ on  the  Santa  Fe  system. 

ING     MAKING 
ND     REPAIRING 

The  following  is 
from  a  paper  by  W.  C. 
Scofield,  of  the  Illinois 
Central,  on  this  sub- 
ject: Many  roads  are 
discontinuing  tapering 
the  end^7  of  the  spring 
leaves  as  an  unneces- 
sar}'  expense,  but  it 
does  not  make  as  nice 
a  looking  spring.  It  is 
the  practice  on  the 
Illinois  Central  to  fit 
and  cool  the  springs  in 
an  oil  bath  at  the  same 
heat.  The  open  hearth 
spring  steel  over  5/16 
in.  thick  is  not  flashed, 

but  left  as  it  comes  from  the  oil.  It  is  very  important  that  the 
heat  in  a  fitter's  furnace  be  regulated  properly  and  easily 
controlled,  as  a  uniform  heat  is  absolutely  essential  in  mak- 
ing gotxl  springs.  The  best  method  of  fitting  is  to  use  a  ma- 
chine that  sets  each  leaf  to  leaf  by  air  or  hydraulic  pressure 
and  one  which  operates  quickly.  The  steel  must  be  be  of  uni- 
form grade  and  quality,  as  it  is  self-evident  that  where  dif- 
ferent kinds  of  steel  are  used  in  the  same  spring,  all  being 
heated  and  treated  the  same,  the  spring  will  not  give  the  proper 
result>.    In  repairing  springs,  if  the  leaves  are  not  broken  or 
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worn  too  much  and  are  of  the  proper  set,  they  are  not  o\ar- 
lieated  or  refitted,  but  are  placed  in  the  spring  as  requir  >d. 
\'anadium  steel  .springs  are  being  used  by  many  roads,  wh  ch 
report  excellent  results. 

DISCUSSION 

Some  of  the  members  have  found  difficulty  in  repairing 
the  springs  on  account  of  not  being  furnished  with  the  same 
material  from  which  the  original  springs  were  made.  Tl  i^ 
was  generally  conceded  to  l)e  very  bad  practice.  Numero  is 
instances  were  men- 
tioned where  the  orig- 
inal springs  had  not 
Ijeen  found  to  be  of 
sufficient  capacity,  and 
it  was  believed  advis- 
able for  the  blacksmith 
to  be  sufficientlv  famil- 
iar  with  the  weights  of 
the  engines  for  which 
they  are  called  upon  to 
repair  springs,  in  order 
that  they  may  deter- 
mine for  their  own 
satisfaction  whether  or 
not  the  springs  were 
too  light  for  the  service 
in  which  they  were 
used,  and  in  this  way 
protect  themselves  from 
criticism  of  their  work. 

It  was  believed  to  be  poor  practice  to  use  the  broken  leaves 
for  the  leaves  of  shorter  length,  and  on  some  roads  the  leaves 
are  scrapped  after  they  have  been  reset  four  times.  A  num- 
l)er  of  the  roads  are  not  tapering  the  ends  of  the  spring  leaves, 
believing  this  to  be  a  waste  of  time  and  money.  It  was  also 
l>elieved  by  a  large  number  that  it  was  not  necessary  to  cool 
the  bands  when  they  were  put  on  at  a  dark  red  heat  as  this 
heat  would  not  draw  the  temper  enough  to  do  any  harm, 
whereas  if  the  bands  are  dipped  the  leaves  are  apt  to  become 
too  hard.  J.  W.  Riley,  of  the  Lehigh  Valley,  contributed  a 
layout  of  the  spring  plant  of  that  road  at  the  Sayre,  Pa., 
shops,  which  is  shown  in  Fig.  5. 

CARBON  AND  HIGH-SPEED  STEEL 

George  W.  Kelly,  of  the  Central  Railroad  of  New  Jersey, 
presented  a  ])aper  on  this  subject,  in  part,  as  follows:  The 
forging  of  carbon  steel  always  requires  skilled  workmen,  es- 
pecially for  the  larger  tools,  such  as  taps,  reamers,  etc.  Car- 
bon .steel  should  be  hardened  at  the  lowest  possible  heat,  and 
always  on  a  rising  heat.  Steel  may  l)e  forged  at  a  higher  heat 
than  the  hardening  heat,  but  should,  in  all  cases  where  a 
large  or  expensive  tool  is  being  forged,  be  annealed  before  be- 
ing heated  for  hardening.  We  are  welding  tips  on  tire  steel 
for  all  lathe  tools  by  the  electric  welding  process  and  obtain- 
ing very  good  results.  When  the  6-in.  In-  10-in.  special  mill- 
ing cutters  are  worn  down  the\'  are  i)ox  annealed,  recut  and 
hardened,  as  follows:  They  are  first  preheated  in  an  oil  fur- 
nace up  to  1,400  deg.  F.  They  are  then  passed  to  a  specially 
{prepared  hollow  fire  and  heated  to  2,000  deg.  F,  The  cut- 
ting edges  are  protected  by  powdered  borax.  The  cutter  is 
then  dipped  into  a  cask  of  melted  lead.  Running  water  is 
allowed  to  circulate  around  this  cask.  When  the  lead  is  set 
it  is  reheated  and  the  tool  taken  out  and  cooled  in  oil.  The 
tire-forming  tools  are  hardened  in  the  same  manner.  It  has 
been  found  that  this  gives  very  good  service  with  no 
breakage. 

J.  J.  Conners,  of  the  Atlanta  &  West  Point,  also  presented 
a  paper  on  this  subject,  of  which  the  following  is  an  extract: 
During  the  past  two  years  we  have  been  welding  high-speed 
steel  on  axle  steel  shanks  by  tiie  oxy-acet\lene  method,  and 
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in  this  way  use  up  the  small  pieces  of  high-speed  steel  tools. 
In  annealing  the  high-speed  steel  it  is  heated  to  a  red  heat 
and  placed  in  an  iron  box  or  pipe  and  covered  with  pulver- 
ized charcoal,  put  in  the  furnace  over  night  and  removed  the 
next  morning,  but  the  box  is  not  opened  until  it  is  thoroughly 
cooled.  In  hardening  the  high-speed  steel  lathe  and  planer 
tools,  they  are  heated  to  a  high  heat  sufficient  to  just  about 
burn  the  point  of  the  tool  and  are  then  cooled  in  a  fan  blast 


Plan  Vierr  of  Block 
Welded  in  Frame 


Broke  at  Old  Weld 

7"  Cuf  Out  of  Frame 
Before  Yielding 

17— M  .Cut  Out  of  Frame 

I    'n      Before  Weld  in  q 


Bottom  Rail  Cut  In  Order  To 
Spring  Frame  For  YVelding 


PlanVievr  of  Block 
y/elded  in  Frame 


Fig.   1 — Location  of  Oil   WeW   on    Frame  of   Passenger  Locomotive 

The  taps  or  reamers  made  of  high-speed  steel  are  hardened 
in  oil. 

D.  M.  Dulin,  of  the  Norfolk  &  Western,  also  presented  a 
paper,  in  part,  as  follows:  We  have  been  welding  high- 
speed steel  tips  on  carbon  steel  shanks  by  the  electric  butt 
welding  process.  The  tools  to  be  welded  have  the  surfaces 
ground  bright  and  are  clamped  in  the  vise,  and  the  current 
applied.  A  vise  screw  is  operated  to  press  the  two  metals  to- 
gether as  the  temperature  increases.    The  power  required  to 
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Fig.  2— Cast  Steel   Frame  Thermit  Weld 

operate  the  machine  is  from  ^  to  5  volts,  and  8,000  to  16,000 
amperes.  We  weld  tools  from  the  smallest  size  up  to  2  in. 
by  3  in.,  with  good  success.  The  tools  are  dressed  after  weld- 
ing and  are  hardened  in  an  air  blast  or  oil,  as  preferred. 

DISCUSSION 

George  W.  Grady,  of  the  Chicago  &  North  Western,  stated 
that  at  the  Chicago  shops  of  that  road  high-speed  steel  tips 
have  been  welded  on  tire  steel  shanks  by  the  oxy-acetylene 
method,  tire  steel  being  used  for  the  metal  to  fill  in  between 


the  high-speed  steel  tip  and  the  shanks.  It  has  been  found 
possible  to  forge  these  tools  to  any  desired  shap)e,  and  to  re- 
dress them  until  the  high-speed  steel  has  been  entirel)'  worn 
off.  The  tire  turning  tools  have  met  with  verj'  good  success, 
one  tool  having  turned  214  tires. 

Several  members  stated  that  while  they  had  found  it  pos- 
sible to  weld  high-speed  steel  on  tire  steel  shanks,  it  had  been 
found  impossible  to  forge  the  tools  for  the  tips  would  in- 
variably come  off.  In  many  cases  it  was  only  p)ossible  to  re- 
dress the  tools  once,  and  then  but  a  few  blows  of  the  hammer 
must  be  used.  Mr.  Harris,  of  the  Missouri,  Kansas  &  Texas, 
Parsons,  Kan.,  stated  that  high-sp)eed  steel  tips  are  welded 
on  carbon  steel  shanks,  as  follows:  The  shanks  are  heated 
and  the  flux  compound  applied.  The  cold  tip  is  then  placed 
on  the  shank  and  the  whole  reheated.  The  tool  is  then  formed 
in  a  forging  machine. 

There  was  considerable  discussion  in  regard  to  annealing 
high-speed  steel,  some  claiming  that  the  use  of  charcoal  in 
this  process  would  injure  the  steel.  However,  it  was  pointed 
out  that  if  the  steel  was  properly  protected  from  the  air  no 
trouble  would  be  experienced  with  properly  annealing  this 
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Fig.    3 — Dies  for    Forming    Spring    IHanger    Ends 

grade  of  steel,  regardless  of  the  kind  of  packing  material 
used. 

FROGS  AND  CROSSINGS 

George  T.  White,  of  the  Missouri,  Kansas  &  Texas,  pre- 
sented a  paper  on  this  subject,  saying,  in  part,  as  follows: 
At  the  Parson  shops  of  the  Missouri,  Kansas  &  Texas  we 
manufacture  150  rigid  frogs  per  month,  and  repair  30  spring 
frogs  per  month,  in  addition  to  other  various  items,  such  as 
guard  rails  and  reinforced  switch  points.  In  making  repairs 
to  frogs  and  switches  our  Oxweld  plant  plays  a  very  im- 
portant part.  We  have  several  switch  points  which  were 
built  up  by  the  Oxweld  system  that  have  been  in  service  six 
or  eight  months  and  are  good  for  several  months  to  come. 
This  is  about  the  length  of  service  we  get  from  most  new 
points  on  this  line.  This  road  also  operates  a  repair  car 
fully  equipped  for  making  light  repairs  to  frogs  and  cross- 
ings on  the  road.  Three  men,  who  accompany  the  car,  make 
the  light  repairs  wherever  they  may  be  necessary,  and  where 
they  can  be  made  without  removing  the  frog  from  the  track. 
This  car  is  sent  over  the  entire  road.  The  road's  repair  gang 
keeps  the  shops  at  Parsons  advised  as  to  when  the  frogs  will 
need  to  be  replaced.  This  gives  the  shops  time  to  build  the 
frogs  for  any  given  place. 

D.  Huskey  also  read  a  paper  describing  briefly  the  new 
frog  and  switch  plant  of  the  Chicago  Great  Western  at  Oel- 
wein,  Iowa. 

DISCUSSION. 

Mr.  White  stated  further  that  repairs  to  a  switch  point  by 
the  Oxweld  method  cost  an  average  of  $1.25  each,  and  re- 
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pairs  to  a  spring  frog  cost  an  average  of  $2.  Some,  how- 
ever, will  run  as  high  as  $4  or  $5.  It  has  been  found  on 
the  Missouri,  Kansas  &  Texas  that  this  class  of  repairs  will 
give  practically  the  same  life  as  a  new  point.  However,  it 
was  stated  that  the  Frisco  did  not  find  this  to  be  the  case. 
On  that  road  it  is  the  practice  to  raise  the  point  by  splitting 
the  web  and  then  fill  in  the  web  by  the  Oxweld  method,  thus 
using  the  original  material  '^n  the  point.  The  use  of  man- 
ganese rail  for  all  frogs  and  crossings  was  strongly  recom- 
mended. 

PIECE   WORK 

H.  D.  Wright,  of  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis,  presented  a  paper  on  this  subject,  in  part,  as  fol- 
lows:    A  proper  piece  work  system  is  one  that  will  be  bene- 
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Fig.  4 — Dies  for   Reclaiming  Car  Axles 

ficial  for  both  the  company  and  the  employee,  liut  there  must 
be  some  well-defined  system  of  making  the  prices,  checking  the 
work  and  figuring  the  cost  so  as  to  divide  the  money  justly. 
Piece  work  will  develop  the  mechanic  and  will  eliminate  the 
sluggard.  It  brings  out  the  best  the  mechanic  has  in  him,  for 
he  knows  that  he  will  be  paid  for  the  results  of  his  efforts, 
and  he  will  not  hesitate  to  show  his  ability.     In  gangs  it  has 


tailed  instruction  regarding  the  application  of  piece  work  on 
this  account. 

RECLAMATION  OF  SCRAP 

J.  Harkins,  of  the  Southern  Pacific,  presented  a  paper  on 
this  subject,  from  which  the  following  is  taken:  There  is 
no  department  in  connection  with  a  railroad  that  should  be 
given  more  attention  than  the  reclaiming  department.  This 
is  particularly  true  at  the  present  time  when  all  classes  of 
material  used  in  railway  equipment  have  advanced  in  price 
from  10  to  50  per  cent,  and  in  some  cases  even  more.  The 
following  is  a  list  of  tools  used  in  a  reclaiming  plant,  one 
or  more  being  used  according  to  the  amount  of  work  being 
done:  Oil  forge,  oil  furnace,  steam  hammer,  power  hammer, 
shears,  bulldozer,  power  punches,  forging  machine,  straight- 
ening press,  nut  tapping  and  bolt  threading  machine. 

The  following  are  a  few  of  the  many  articles  being  re- 
claimed at  the  Southern  Pacific  shops  at  Sacramento  in  which 
large  savings  have  been  made  for  the  company:  Hand- 
holds, king  pins,  coupler  pins,  coupler  yokes,  coupler  plates, 
carry-irons,  brake  rods  of  all  kinds,  brakeheads,  brakeshoe 
keys,  brake  levers,  brake  staffs,  brake  staff  hand  wheels  and 
brackets,  uncoupling  levers,  door  clamps,  door  straps  and 
fulcrums,  turnbuckles,  running  board  brackets,  brakebeams, 
sill  steps,  old  bolts,  nuts,  washers,  etc.  We  also  reclaim  all 
track  material  that  can  Ije  made  serviceable,  such  as  frogs, 
crossings,  switch  j)oints,  connecting  rods,  track  picks,  tamp- 
ing bars,  claw  bars,  chisels,  wrenches,  mauls,  gages,  lining 
bars,  etc. 

There  are  also  many  articles  that  can  l)e  made  from  scrap 
and  ob.SOlete  material  as  a  substitute  for  new  material.  Old 
boiler  tubes  when  flattened  can  be  used  for  making  car  door 
plates,  washers,  split  keys,  pipe  hanger  clamps,  angle  irons, 
etc.  Coil  springs  of  various  sizes,  after  having  been  straight- 
ened, are  used  for  making  lining  bars,  drift  pins,  etc.,  and 
can  also  be  rolled  into  smaller  sizes  and  used  for  making  new 
springs.  Thirty-ton  car  axles  are  made  from  scrap  40-ton 
axles,  and  40-ton  are  made  from  50-ton  axles,  this  being 
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FIG.  5 — Plan  of  the  Spring  Plant  of  the  Lehigh  Valley  at  Sayre,  Pa. 


a  very  beneficial  effect.  The  men  will  work  together  with 
much  more  team  work  and  they  will  turn  out  a  larger  amount 
of  work. 

First-class  mechanics  should  be  chosen  for  piece  work  in- 
spectors. They  should  be  thoroughly  competent  to  make  a 
price  that  will  be  just  and  also  be  able  to  show  the  men  how 
the  work  can  be  done  under  the  price  set  so  that  they  will  be 
able  to  make  a  profit.  \\  here  piece  work  is  used  the  fore 
men  must  study  their  men  and  see  that  they  are  placed  on  the 
class  of  work  to  which  they  are  best  adapted.  This  will  not 
only  benefit  the  company,  but  the  men  as  well.  Conditions 
will  var\'  in  different  shops,  and  it  is  hard  to  give  much  de- 


done  by  upsetting  the  collars  and  drawing  the  axles  to  the 
proper  length. 

Scrap  tire  steel  can  also  be  used  for  making  standard  track 
claw  bars,  pick  points,  tamping  bar  ends,  headers  and  dies 
for  bolt  forging  machines  and  shanks  for  lathe  and  planer 
tools  of  various  sizes.  These  tire  steel  shanks  with  high- 
speed steel  tips  are  giving  very  good  service.  At  our  shops 
we  endeavor  to  reclaim  all  serviceable  material.  The  re- 
mainder is  sheared  to  length  and  turned  over  to  the  rolling 
mill,  where  it  is  rerolled  into  all  standard  sizes  of  bar  iron. 
This  iron  is  then  shipped  to  outside  points  on  the  line.  The 
average  monthly  reclamation  in  this  mill  is  about  4,350,750  lb. 
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y.  H.  Daltry,  of  the  Erie,  also  presented  a  paper  on  thi-. 
subject,  of  which  the  following  is  a  part:  Lathe  tools  are 
made  out  of  scrap  tires  with  high-speed  steel  tips  welded  on 
by  the  electric  process  at  a  cost  of  about  10  cents  per  tool. 
They  are  giving  very  good  results.  Worn  coupler  knuckles 
are  reclaimed  by  welding  on  a  piece  of  3  8  in.  by  2  in.  iron 
where  the  knuckle  is  worn.  The  cost  of  labor  for  this  is 
15  cents  a  piece  for  all  classes  of  knuckles  and  about  one 
pound  of  wrought  iron  is  used.  The  reclaimed  knuckle  is 
practically  as  good  as  new.  The  side  ladders  on  box  cars 
are  made  from  scrap  boiler  tubes  flattened  out  under  the  steam 
hammer,  for  which  $1  per  100  is  paid.  This  is  used  in 
place  of  the  ^^  in.  by  2  in,  iron  which  is  generally  used  for 
this  purpose.  Tube  beading  tools  are  also  made  out  of  tire 
steel  and  are  doing  the  work  just  as  well  as  those  tools  made 
from  tool  steel.  All  the  hexagon-headed  bolts  removed  from 
locomotives  when  undergoing  repairs  are  annealed  and 
turned  down  to  a  smaller  size  and  used  again.  All  of  the 
blacksmith  tools,  except  chisels,  are  made  from  scrap  tire 
steel.  Boiler  and  machinist  hand  tools  are  made  of  scrap 
coil  springs  and  are  giving  very  good  results. 

TOPICAL  DISCUSSIONS 

Oxy- Acetylene  and  Electric  Welding. — It  was  believed  to 
be  the  best  practice  to  have  all  welding,  whether  done  by 
either  the  oxy-acetylene  or  electric  welding  process,  under 
the  jurisdiction  of  the  blacksmith.  This  plan  is  followed 
on  the  Frisco.  On  that  road  a  blacksmith  is  the  foreman 
of  the  welders,  no  matter  what  class  of  v;ork  is  being  done. 
It  has  been  found  that  a  blacksmith,  in  view  of  his  experi- 
ence in  the  heating  of  metals,  is  better  able  to  make  the 
proper  allowance  for  shrinkage  than  any  other  craftsman. 
On  th.i?  road  the  Oxweld  system  is  used  very  extensively  for 
reclaiming  and  repairing  a  large  assortment  of  material. 

A  method  followed  in  welding  frames  was  described  by 
one  meml)er  as  follows:  The  frame  each  side  of  the  break 
is  covered  with  an  asbestos  plaster  in  order  to  prevent  undue 
heating  of  the  frame  on  either  side  of  the  break.  A  fire 
brick  is  laid  across  the  top  of  the  plaster  above  the  break 
to  concentrate  the  heat  in  the  weld.  An  air  jet  from  a  ver- 
tical pipe  about  3  ft.  long,  perforated  with  3/16  in.  holes, 
is  so  located  as  to  blew  the  heat  away  from  the  operators  as 
much  as  possible.  The  frame  is  not  pre-heated  before  weld- 
ing, and  during  the  process  of  welding  the  metal  fused  into 
the  break  is  frequently  hammered  with  an  air  hammer. 

Case-Hardening. — The  hydro-carbonate  of  bone  black 
seems  to  produce  the  best  results  in  case-hardening.  For 
quick  work  a  mixture  of  14  lb.  of  potash  to  50  lb.  of  salt, 
melted  in  a  crucible  and  brought  up  to  a  temperature  of  1 ,800 
deg.,  was  strongly  recommended.  However,  the  price  of 
potash  is  so  great  at  the  present  time  that  this  method  is 
almost  too  expensive  to  be  considered.  Questions  were  asked 
regarding  methods  by  which  the  case  hardening  could  be 
done  in  a  short  period  of  time,  but  it  was  generally  believed 
that  if  any  material  is  to  be  case-hardened  to  the  proper 
thickness  it  must  be  given  sufficient  time  and  that  no  short- 
cut methods  were  available.  Material  can,  however,  be  case- 
hardened  in  a  minimum  amount  of  time  if  the  material  is 
placed  in  the  furnace  in  small  quantities,  as  it  will  take  less 
time  to  bring  the  material  up  to  the  proper  temperature. 
Some  questioned  the  advisability  of  carr>'ing  the  case-harden- 
ing deeper  than  1/16  in.,  but  it  was  pointed  out  that  if  it  was 
only  carried  this  deep  the  outer  surface  would  not  be  as  hard 
nor  contain  as  large  an  amount  of  carbon  as  if  the  case- 
hardening  was  allowed  to  penetrate  to  %  in.  With  the  ^  in. 
case-hardening  the  material  would  give  much  better  service 
and  wear  for  a  longer  time.  The  question  was  also  raised  as 
to  whether  or  not  the  inside  of  the  case-hardening  box  was 
not  hotter  than  the  furnace  itself.  It  was  explained  that 
that  would  be  dependent  on  the  material  used  for  doing  the 


case-hardening.  Pure  charccal  would  undoubtedly  show 
higher  temperatures  inside  the  case-hardening  box  than  the 
furnace  would  show.  However,  if  the  material  was  of  an 
inert  nature  the  temperature  would  not  rise. 

Heat  Treatment  of  Metals. — H.  E.  Gamble,  of  the  Penn- 
s}lvania  Railroad,  gave  a  brief  talk  on  the  heat-treatment  of 
metals,  referring  to  his  rather  extensive  paper  on  the  subject 
I)rinted  in  previous  proceedings.  He  stated  that  the  steel 
should  be  heat-treated  according  to  its  carlwn  content.  The 
steel  should  be  analyzed  before  being  treated  to  find  out  just 
what  its  percentage  of  carlx)n  is.  The  smaller  articled  are 
heat-treated  in  oil  and  the  larger  ones  in  water.  The  success 
of  heat-treating  is  dependent  to  a  very  large  extent  on  the 
facilities  for  doing  the  work.  In  annealing  rods  it  was  stated 
to  be  bad  practice  to  anneal  one  end  of  the  rod  at  a  time. 
The  entire  rod  should  l>e  heated  and  annealed  at  once. 

In  replying  to  a  question  as  to  the  adjustment  of  the  length 
of  a  heat-treated  side  rod  on  the  smith  fire,  Mr.  Hutton,  of 
the  New  York  Central,  stated  that  if  the  heat  used  in  making 
this  adjustment  was  at  a  temperature  lower  than  that  used 
in  treating  the  rod  the  heat  treatment  would  not  be  affected. 
On  the  other  hand,  if  the  heat  used  in  adjusting  the  rod  was 
greater  than  that  used  in  treating  it,  it  would  be  necessar\' 
to  reheat-treat  the  entire  rod.  Attention  was  called  to  the 
articles  on  the  heat-treating  of  steel  in  the  Raiway  Mechani- 
cal Engineer  for  July  and  August,  and  it  was  voted  to  have 
these  articles  reproduced  in  the  proceedings. 

OTHER  BUSINESS 

A  paper  was  also  read  on  the  use  of  powdered  coal  as 
fuel  for  blacksmith  shops,  by  C,  F.  Herington,  mechanical 
engineer  of  the  Bonnot  Company,  Canton,  Ohio.  This  paper 
is  abstracted  elsewhere  in  this  issue.  The  following  officers 
were  elected  for  the  coming  year:  President,  W.  C.  Sco- 
field,  foreman  Ijlacksmith,  Illinois  Central,  Chicago,  111. ;  first 
vice-president,  John  Carruthers,  foreman  blacksmith,  Duluth, 
Missabe  &  Northern,  Proctor,  Minn.;  second  vice-president, 
George  T.  White,  foreman  blacksmith,  Missouri,  Kansas  &: 
Texas,  Parsons,  Kan.;  secretary-treasurer,  A.  L.  W'oodworth, 
Lima,  Ohio.  The  secretary  reported  a  total  membership  of 
237.  Chicago  received  the  largest  vote  for  the  next  place  of 
meeting. 


ENGINEHOUSE  ORGANIZATION* 

BY  C.  C.  LEECH 

The  large  body  of  men  reciuired  to  successfully  and  effi- 
ciently operate  a  large  enginehouse  may  perhaps  be  best 
managed  by  dividing  them  into  four  groups  or  divisions, 
each  under  the  super^'ision  of  an  assistant  foreman  who  has 
been  specially  trained  and  selected  for  his  peculiar  fitness 
for  the  work  to  be  performed  by  his  group.  The  arrange- 
ment of  these  groups  or  divisions  will,  of  course,  vary  some- 
what with  the  conditions,  and  while  the  force  should  be 
amply  large  to  meet  the  heaviest  strain,  it  must  not  be  top 
heav>',  or  include  any  dead  wood.  But  it  is  usually  found 
that  the  force  is  never  any  too  large  whether  in  busy  times 
or  slack. 

The  following  is  suggested  as  a  practical  arrangement  of 
the  groups,  and  has  worked  out  satisfactorily: 

Group  1. — Made  up  of  machinists,  helpers,  pipe  fitters 
and  engine  inspectors. 

Group  2. — Made  up  of  boiler  makers  and  helpers,  the 
boiler  washing,  boiler  testing  and  staybolt  testing  gangs, 
staybolt  inspectors,  tube  cleaners  and  firing  up  men. 

Group  3. — Made  up  of  laborers,  sweepers,  house  cleaning 
gang,  and  the  engine  wipers  and  cleaners. 

Group  4. — Made  up  of  the  hostlers  and  engine  caretakers, 
the  ashpit  gang,  coaling  men,  engine  despatchers,  callers 
and  the  turntable  men. 

•Entered  in  the  Engine  Terminal  Competition. 


Tool  Room  of  the  Chicago,  Great   Western  at  Oelwein,  la. 


THE  eighth  annual  convention  of  the  American  Railway 
lool  Foremen's  Association  was  held  at  the  Hotel 
Sherman,  Chicago,  111.,  August  24  to  26  inclusive, 
J.  J.  Sheehan,  tool  foreman  of  the  Norfolk  &  Western,  pre- 
siding. Trayer  was  offered  by  Bishop  Thomas  Nicholson, 
and  the  convention  was  welcomed  to  the  city  by  John  D. 
Shoop,  superintendent  of  Chicago  schools.  J.  A.  Carney, 
sujjerintendent  of  shops  of  the  Chicago,  Burlington  & 
Quincy  at  Aurora,  addressed  the  convention.  President 
Sheehan  in  his  address  of  welcome  said: 

Vou  have  been  called  from  your  various  roads  for  the  pur- 
|)ose  of  reviewing  the  progress  that  has  attended  our  efforts 
during  the  past  year,  as  will  be  shown  by  the  committee 
reports,  and  to  gain  new  ideas  from  them  and  the  discussions 
on  the  floor  of  the  convention.  That  our  association  has  filled 
its  niche  in  the  railroad  field  is  evidenced  by  the  many  favor- 
able comments  and  references  that  have  come  to  my  notice. 
This  is  gratifying,  inasmuch  as  it  proves  there  is  a  need 
for  the  work  in  which  we  are  engaged  and  it  should  stimulate 
us  to  put  our  earne.'^t  efforts  into  that  which  we  undertake. 
The  association  is  in  a  healthy  condition,  both  financially 
and  in  regard  to  increased  membership. 

HEAT  TREATMENT  OF  STEEL 

Henry  Otto,  A.  T.  &  S.  F. :  Whether  annealing,  harden- 
ing or  temi)ering,  each  grade  of  steel  has  a  definite  tempera- 
ture to  which  it  should  be  heated  in  order  that  it  will  give 
the  best  results.  This  temperature  will  also  vary  according 
to  the  use  to  which  the  steel  is  to  be  put.  Slight  variations 
from  this  proper  temperature  may  do  irreparable  damage  to 
the  steel. 

Carbon  Steel. — Carbon  steel  when  not  heated  above  1,350 
deg.  will  be  in  the  annealed  state  and  when  heated  to  1,.^50 
to  1,500  deg.  will  be  in  a  hardened  state.  Wlien  heated 
above  1,500  deg.  it  will  be  softer  than  the  second  case  men- 
tioned, although  harder  than  the  first.  In  the  actual  heating 
of  a  piece  of  steel  several  requirements  are  essential  in  order 
to  obtain  good  hardening;  first,  the  small  projections  or  the 


cutting  edges  should  not  be  heated  more  rapidly  than  is  the 
body  of  the  tool,  and  second,  all  parts  of  the  tool  should  be 
heated  to  the  same  temperature.  A  tool  heated  uniformly 
to  as  low  a  temperature  as  will  give  the  required  hardness 
will  produce  the  best  results.  As  steel  is  heated  there  is  a 
certain  period  during  which  the  internal  structure  of  the 
steel  changes.  This  is  called  the  "critical  point"  and  will 
vary  according  to  the  amount  of  carbon  contained  in  the 
steel.  With  the  steel  used  at  the  Topeka  shops  of  the  Santa 
Fe  for  making  reamers,  taps,  etc.,  this  change  commences  at 
1,280  deg.  called  the  recalescence  point  and  ceases  at  1,385 
deg.  which  is  called  the  decalescence  point.  The  decales- 
cence  point  is  the  proper  temperature  for  hardening  and 
the  recalescence  point  is  the  proper  temperature  for  an- 
nealing. 

We  heat  all  the  tools  made  of  carbon  steel  in  lead  ])ots, 
the  temperature  of  which  is  recorded  by  pyrometers  and 
maintained  at  the  proper  degree.  To  prevent  the  hot  k:ia 
from  sticking  to  the  tool  heated  in  it,  the  tool  is  painted  with 
a  mixture  of  common  whiting  and  wood  alcohol.  These  lead 
melting  pots  are  made  from  6  in.  iron  pipe  and  are  reinforced 
with  ^  in.  by  4  in.  iron  rings,  the  bottom  being  welded  in. 
They  will  last  when  used  every  day  for  about  three  or  four 
months.  All  tools  made  of  carbon  steel  are  quenched  in  pure 
water  in  a  tank  shown  in  Fig.  1. 

For  tempering  by  the  color  method  temi)eratures  corre- 
sponding to  the  different  colors  are  given  below: 


Deg. 
Color.  Fahrenheit 

Very    pale    yellow 430 

Light     yellow     440 

Pale  straw  yellow 450 

Straw    yellow    460 

Deep    straw    yellow 470 

Dark    yellow    480 

Vtllow  brown   490 

Brown  yellow   500 


Deg. 
Color.  Fahrenheit 

Spotted    red    brown 510 

A  brown  purple 520 

Light    purple    530 

Full    purple     540 

Dark   purple    550 

Full    blue    560 

Dark   blue   570 


The  modern  method  of  tempering  is  to  heat  the  tools  to 
the  required  temperature  in  a  bath  of  molten  lead,  heated 
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0  1  or  other  liquids.  By  this  method  it  is  possible  to  heat  the 
vork  uniformly  and  to  give  a  temperature  close  to  the  proper 

1  ;nit.  At  Topeka  we  use  an  electrically  heated  oil  bath  for 
1  mpering  all  carbon  steel  tools. 

High  Speed  Steel. — Temperatures  of  from  1,800  to  2,200 
,je2.  are  required  to  harden  high  speed  steel.  The  usual 
method  of  hardening  or  heat  treating  planing  tools  is  to  heat 
the  cutting  end  slowly  to  a  temperature  of  about  1,800  deg. 
;,nd  then  more  rapidly  to  2,200  deg.  or  until  the  end  is  at  a 
dazzling  white  heat  and  shows  signs  of  melting.  The  point 
oi  the  tool  is  then  cooled  either  by  plunging  it  in  a  bath  of 
oil,  such  as  linseed  or  cottonseed,  or  by  placing  the  end  of  the 
tool  in  a  blast  of  dry  air.  The  exact  treatment  of  high  speed 
-toel  varies  for  the  different  kinds  of  steel,  and  it  is  advis- 
able to  follow  closely  the  directions  given  by  the  steel  makers. 
The  container  for  the  oil  quenching  bath  is  shown  in  the 
tiigraving.  Fig.   2. 

Heavy  high  speed  tools  having  well  supported  cutting 
edijes,  such  as  planer  or  turning  tools,  are  commonly  used 
after  hardening  without  tempering.  If  the  construction  of 
tiie  tool  is  such  that  the  cutting  edges  are  comparatively  weak 
they  are  often  toughened  by 
tempering  or  what  is  sometimes 
called  "letting  down''  the  hard- 
ness. A  method  recommended  by 
several  steel  makers  is  to  cover  the 
.steel  with  clean,  dry  sand  and  heat 
it  to  the  required  temperature, 
which  should  be  shown  preferably 
by  a  pyrometer.  Milling  cutters 
are  heated  to  400  deg.,  drills  and 
reamers  to  440  deg.,  for  the  largest 
sizes,  and  460  deg.  for  the  smaller 
sizes. 

In  annealing  high  speed  steel 
the  steel  should  be  packed  in  an 
iron  box  or  pipe  of  sufficient  size 
to  allow  at  least  ^4  in.  of  packing  ^ 
between  the  sides  of  the  steel  to  be 
annealed  and  the  sides  of  the  box. 
It  is  not  necessary  that  each  piece 
of  steel  be  kept  separate  from 
every  other  piece  but  it  should  be 
kept  from  touching  the  sides  of  the 
annealing  box.  It  can  be  packed 
in  powdered  charcoal,  fine  dry 
lime  or  mica.  The  annealing  box 
should  be  made  air-tight  and  the 
whole  thing  heated  slowly  to  a  full 

red  heat,  about  1,475  deg.  to  1,500  deg.,  and  held  at  this 
heat  from  two  to  eight  hours,  dejjending  upon  the  size  of  the 
pieces  to  be  annealed.  It  should  then  be  cooled  slowly  and 
not  exposed  to  the  air  until  cold. 

E.  A.  Greame,  D.  L.  &  \V. :  The  United  States  Bureau  of 
Standards  states  that  skilled  observers  vary  as  much  as  100 
deg.  in  the  estimation  of  relatively  low  temperatures  of  steel 
by  the  color  method  and  beyond  2,200  deg.  it  is  practically 
impossible  to  make  estimations  with  any  degree  of  certainty. 
This  would  clearly  indicate  that  the  color  method  is  not  an 
accurate  means  to  use  for  the  determining  of  temperatures  of 
steel.  Steel  can  more  properly  be  heat-treated  and  better 
results  obtained  when  pyrometers  are  used.  The  importance 
of  having  proper  equipment  for  the  heat  treating  of  steel 
cannot  be  overestimated.  It  is  the  cheapest  equipment  in  the 
long  run.  Most  failures  in  the  treating  of  tool  steel  have 
been  attributed  to  the  steel  but  there  can  be  hardly  any  ques- 
tion that  90  per  cent  of  the  failures  result  from  the  lack 
of  knowledge  of  the  proper  method  of  treatment. 

A  tool  to  give  the  proper  degree  of  efficiency  should  be 
tempered  to  give  the  proper  hardness  and  still  have  sufficient 
toughness  for  the  work  in  which  it  is  to  be  used.     At  the 
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Scranton  shops  of  the  Delaware,  Lackawanna  &  Western 
the  scleroscope  is  used  to  determine  the  relative  hardness  of 
the  steel.  As  a  comparative  measure  of  materials  it  is  very 
accurate,  rapid,  simple  and  definite.  It  consists  of  a  glass 
graduated  tube  with  a  small  cylinder  of  steel  which  has  a 
diamond  point.  This  cylinder  slides  in  a  vertical  direction 
in  the  tube  and  is  allowed  to  fall  upon  a  previously  polished 
surface  of  the  material  to  be  tested.  The  height  of  the 
rebound  of  the  cylinder  is  taken  as  the  measure  of  the  rela- 
tive hardness.  A  pyrometer  should  l^e  used  to  determine  the 
proper  heat  treatment  given  for  the  steel.  This  instrument 
should  be  frequently  tested  to  insure  its  accuracy.  This  can 
be  done  by  testing  with  a  standard  pyrometer,  or  if  low 
temperatures  are  used,  by  a  standard  mercury  thermometer. 
When  rivet  sets  are  to  be  hardened  and  a  water  hardening 
steel  is  used  they  should  be  dipped  in  the  tank  with  shank 
down  and  running  water  directed  into  the  cup  of  the  tool. 
This  treatment  avoids  the  collection  of  hot  water  in  the  cup 
which  would  prevent  the  cup  from  properly  hardening.  We  find 
that  the  vanadium  alloy  steel  is  most  suitable  for  these  tools. 
In  hardening  shear  blades,  water  hardening  steel  being 

used,  the  blade  should  be  with- 
drawn from  the  bath  at  a  tem|)era- 
ture  of  about  225  deg.  or  ju.<t  Ije- 
fore  the  water  ceases  to  boil  on 
the  i^urface.  It  should  then  be 
plunged  into  an  oil  bath.  This 
treatment  rapidly  cools  off  the 
outer  surface  of  the  blade,  making 
a  very  hard  coating  and  by  with- 
drawing it  from  the  water  before 
the  water  ceases  to  l)oil  the  interior 
of  the  blade  will  not  have  had 
time  to  become  chilled.  By  plac- 
ing it  in  the  oil  bath  and  quench- 
ing it  further  the  interior  of  the 
blade  cools  slowly,  leaving  it  very 
tough.  The  tool  is  then  tempered 
in  the  oil  bath  in  the  usual 
manner. 

To  avoid  cracking  large  spring 
dies  when  they  are  being  hardened 
they  are  quenched  in  a  tank  of 
water  and  oil,  the  water  being 
sufficiently  deep  to  cover  the 
threaded  portions  of  the  dies  and 
the  oil  on  top  of  the  water  cover- 
ing the  rest  of  the  dies.  By  this 
treatment  the  threaded  portion  of 
the  die  is  hardened  while  the  body  of  the  die  is  only 
toughened.  1  he  die  can  then  be  drawn  by  the  usual  method. 
Care  should  be  taken,  however,  to  give  the  die  a  constant 
circular  movement. 

All  reamers  and  long  slender  tools  should  l)e  heated  in 
lead  pots  and  quenched  in  the  usual  manner.  This  will  tend 
to  eliminate  the  scale  on  the  surface  and  the  warping  of  the 
tool.  A  mixture  of  two-thirds  salt  and  one-third  cyanide  of 
potassium,  heated  to  a  red  heat  for  one  hour  and  allowed  to 
cool  and  harden  and  then  mixed  in  the  lead  bath,  is  a  good 
method  to  prevent  the  lead  from  sticking  to  the  threads  and 
small  projections  of  the  tool.  The  top  of  the  lead  pot  should 
be  covered  with  bone  black. 

The  following  method  is  used  for  hardening  high  speed 
steel  threading  dies,  taps  and  other  delicate  high  speed  steel 
tools:  The  tools  are  first  packed  in  a  cast  iron  box  or  pipe 
w  ith  charcoal,  care  being  taken  that  none  of  the  articles  touch 
the  side  of  the  box.  The  box  is  then  covered  and  heated  to 
from  1,950  to  2,050  deg.  for  from  two-and-a-half  to  three 
hours,  according  to  the  size  of  the  box.  The  box  is  then 
allowed  to  remain  in  the  furnace.  On  opening  the  box  tlie 
dies  are  removed  individually  and  quenched  in  oil.    All  high 
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TIM-.  (  iLrlith  annual  (onvintinn  ol   the  Anuriian   kailu.i} 
r<Kil    li)riinvu  s    A^^^K  iatiini    \va>    1k1«1    al    tlic    Hotel 
Slurmaii.   Chuauo,    111..   Auu'U>t    24    u>   2(>    inrlusiw. 

I  I.  Shiihan.  1<«>I  f<jrfinan  of  thr  Ndrfolk  &:  WOttrii.  prf- 
-Klinc.  l'rav«T  \va-  oflVrod  !>>  liislii)|t  Ihoina-  Ni<  liolxm, 
.mil  tin-  miivrniitiiT  \va>  wi-KoiiH-d  to  tin-  rit\  l>y  John  D. 
SlnK>|».  ^ii[i<riniriHli  in  of  (liirayo  .~« hool>.  |.  A.  Carney. 
-ii|KrintiMfKtit  •  •Of...'.*hc>j».;of  •  th^^  tliica.uo.  liiirlinL'ton  &: 
<^Huni\-  at  Aurora.  adVlres^cd  tho  ( onvcntion.  iVr-i.Kiit 
Sluilniii  in  liis  address  of  welfcme  sai<l: 

\'<>u  iiaw  imn  <alK-d  from  y<iur  various  rnad-  lor  tin-  juir- 
|«>.-HJ  of  review in^i;  thtv  jm»nre>s  that  has  attended  <>ur  effort- 
•  lurintr  tile  pai^t  year;  u^  will  )>e  shown  li\  the  eomniittee 
rii>nrt-.  and  to  u'aiii  new  idea"  from  tliem  .tnti  ttu-  di-<  u-sion«- 
.-n  the  ilfMir  of  the  toMVentitm.  That  our  a-^ot  iatitm  ha>  t"dU<l 
It-i  Mielu- in  thcl"ailn)ad  field  i- e\  ideneed  i'\  tlu  inan\  favor- 
.1,1 .](  t  umment-  and  TefererHos  that  hav.'  .(»nie  to  niy  notite. 
"■WLl-  i~  urati  \inu.  ina'^nvueh  a>  it  jirovis  there  i>  a  neetl 
iWHk-  Work-in  whieh  \\i  ur«.- e!ii:a,i:ed  and  it  should  >tiinulate 
11-  to  put  ^)Ur  earnf>t.  effrtrt>  into  that   whiih   wf  undertake. 

I  he  ;i.->«»!i:iatioiv  is  iiV  d-  lieullhy  (ondition.  l>oih  nnant  i;ill\ 
.md  in  ri<iurr:l;to  i«MTea>ed  inemher^hip.  i,  .     ,     ..--    ^ 

.  :     "'        IIKAI     IKI  AIMHM    Ol    SII-I  I.     's       '\'   •    ; 

Henry  Ottir,.  A;  l".  &JS.  F.:  Whether  aiuiealiim.  hardiii- 
ni^  or  temperitiL'V  each  trraflt-  «if  -teil  iia>  a  defmiti'  tem|>era- 
liire  to  uhiil)  it  >hoidd  Im-  heated  in  order  that  it  will  uive 
the  l<e.-t  ri^ultM  Ihis  temi»eraturi  will  al.-o  var\  atrordiny 
t(i  the  use  toAvhii  h  the  steel  is  to  l»e  put.  Sliizht  variation> 
from  tiiis  jiroper  temperature  may  do  irreparaMe  dama.L'e  to 
the  >t«-el. 

('iri'on  Stfcl.~-yC'Ar\>*)U  ^leel  when  not  lual<d  aliovi  1,.>.^0 
dt  u'.  \,\ill  Ix-  in  the  aiinealed  -tate  and  when  heated  to  l..>.^() 
fii  l..^o(i  (let;,  will  l»e  in  a  hardened  »tate.  When  luaied 
,il><»ve  1, .><»(>  dei:.  it  will  he  softer  than  tlu  set  ond  la-e  meli- 
tiiMU-d.  although  harder  than  the  tirst.  In  the  attual  luatinu 
of  a  piece  of  stee!  several  requirements  are  e.«.«»ential  in  ordi  r 
to  ulitain  u'(mm1  hardening:   tirst.  the  •>mall  jirojection^  ur  tin 


1  uttijiiz  ttii:e-  .-hould  not  Ik-  herrted  mftre  rapfflly  tlinn  is  the' 
lod\   (if  the  t(K)l.  and  second,  all  parts  of  the  tool  >hiiuld  he 
heated    to  the  >ame   temperature.      .\   tool   heated   imiformly.. 
to  as  low   a  temperature  as  will  give  the  recjuired  hardness, 
will   produie  th«'  l»e-t   result-.      .\>   >«teel   is  heated  there   i-  a 
lertain    period    during    whidi    the    internal    >tru(ture   of    the 
>teel  (hange^.       This   is  railed  tiie  "criti*  al   point"  and   will 
vary   a'«ording   to  the   amount   of  carhon   tDiitained   in   the. 
-tell.     With  the  steel  u.'-ed  at  the  '['opeka  -ho]"-  of  the  Santa 
1-e  for  makintr  reamers,  taps.  etc..  thi.-  i  hange  <  ommence-  at 
1.2<^()  (leg.  railed  the  reiale.>;een»  e  point  an<l  eeases  at  L.^S.^ 
deg.   whiih    is  i  ailed   the  deralesienie   |>oint.       The   deeales-7.-" 
I  i-iK  e    point    i<    the    proper    temperature    for    hardening    and 
the    ret  ale-»  ifn  f    |)oint    i>   the-,  prgjx'r.  temperature    for    an-, 
nralinii.  "   '  ■     ■    ■"■-■■■•"  -V  ••  .^ 

We  lie;it  all  the  tools  made  of  «arlton  Steel  in  kaii  pots." 
the  temperature  of  whit  h  is  n<  (irded  l»y  pyrometers  and 
niaintaine<l  at  the  pn»per  <legree.  To  jtrevent  tile  hot  ]■,  .i.i 
from  -til  king  to  the  tool  lu-ated  in  it.  tlu-  tool  is  painted  w  itl; 
a  mixture  (»f  lomnKHi  whitiim  and  wojkI  altohoi.  Ihe.-c  lead 
melting  pots  are  made  from  o  in.  iron  |iip'  .ind  are  ninfonecl 
with  '•  in.  \>y  4  in.  iron  ring-,  the  liottom  l«t  inii  welded  in. 
I  lie\-  will  la.-t  when  U:>etl  ever\  da\  for  al»out  three  or  four 
month-.  .Ml  t<iol.-  made  <>f  carbon  steel  are  rjuinehed  in  j)ure 
water  in  a  tank  -hown  in   !■  ig.   1.  '.-.    •.  ;  -     .•■.■.;;..;.■    i-^ .    ;.'. 

lor   tempering   1<\    the   ( olor   nutluKl    temp<rafures    lorre- 
-[•onding  to  the  different  e<»lor.s  are  giveji  Ulow: 


..  •  —.    ,.     ■:.'     DeR. 

■■.•■■■'■■'  ••.■•-.•.■-  ■■•.■.■-";;■"- -'■r>ee."..- 

Cotvr.              .••,■••'             I-'alirt'iilifit 

bdlttr.  ;            --'•  .*  ••:  .F.iIirerliMi 

\try    i..iU-    yvtlow.  .,i,... .  .      4.^0 

Spotted     ml     lirown, .  .,  1  r.-.  '  ;5H?     ■ 

I  .ight      yellow      . . ,  ... .  .  .■'...  .      440 

A  brown  pui  j'lc .,; .  1>    ,5'0  ,' 

I'.lle  sliiiw   ydlow 450 

I.iglit    purpl.      ....'..., V.-».^.;    ..SW  • 

.Straw    yillow .......      460 

Full     purpU      ,, .-.  .,;  :'..:;■■-'  S40"  •" 

Dirp    .'■daw    yellow... ..  .v.. .    470  ■ 

.:  Dark   purjite    ;  .V- , . .  .  ." . ,". , ,  .  -550  • 

M.iik    veltow    ....,...•;.,...     480 

Full    hUtc  ■  . ...  - ,..,'.. . ..-. .". . '.  i  ■'  560--"  ^ 

^^  ll.'.u   l.'ow'i   ..;/;..•,;,,..     490 

Daik    l.lu«-   ;.....;.,;;., v..  .-^.  -■570'..- 

itr.iwn  yell.jw  >........ ,  . . .      500 

■      ■  ..            ,■;  ,  ■•*-■';•    ^■          ,        ■    > 

The  mo«lern  metlnxl  of  tempering  is  to  heat  the  tool-  to 
the  re(|uired   temperature  in   a  hath  of  molten  lead,  heated 
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arc  tctiiiparativoly  weak 


iir  otlur  litjuid.-.     H\  thi>  iiutluMl  it  i>  ii()>.-il>lf  lo  heal  the 

k  iiiiiforinh  and  to  izivi'  a  ti'inporature  (.lose  U>  the  pr(»j)er 

It.     At   I'opeka  we  use  an  elet  trieally  healed  oil  l)ath  for 

[lerinj;  all  carlioii  steel  tools.       ■  -:'■.       .•,'.■,-;••••'- 

ilirh  .Spnd  .S7«77.-  -'iVniptraturcs  of  from  Lsftn  to  2.2iM) 

are  n-quired   to  harden   hiiih   speed   steel.      I  he   u.'^ual 

tliod  of  hardening;  or  heat  treatini;  planinii  tools  is  to  heat 

.uttini:  end  slo\vl\   to  a  temperature  of  alx)ut  1.800  dei,'. 

,,1  then  more  rapidly  to  J. 200  det^.  or  until  the  end  is  at  a 

■Aiuii  white  heat  and  >-how>  -ii^ns  of  mellinL'.      The  pf)int 

;iu'  liiol  i-  lluii  <()(»U'd  titlur  Ia    pluniiinjz  it  in  a  l>ath  of 

-IK  h  a~  liii>ei(l  (»r  c()tton>ee(l,  or  l»y  placini;  the  end  of  the 

!  in  a  l>la>t  of  dr\  air.      The  e.xad  treatment  of  hiiih  >peed 

!  varies  for  the  difl\niu  kinds  of  steel,  and  it  i>  a(lvi~ 

a-  l<»  1«j11ow  vlosely  the  diret  tion-  iziven  l»y  the  steel  maker-. 

!. lie  ■  container   lt»r  the  oil   <|urnthinL:  I'ath   i>  >hown   in   the 

raving.    Fig.    2.      :.;.;.•.     v.     ..  ;,. ..     ..  '  ; -•:   ^^ 

lleavv   high    speed   tools   having   well    -upj^orted    aitting 

.'■>•<.  >u<  h   a~  planer  or  turning  tools,  are  eoninionh    u>eii 

r  hardening  without  tempering.      If   tlu    <  (in-tru(  tion   of 

•;  r  i(M>l  is  su«h  that  the  cutting  edge: 

ihv      are      often      toughened      liv 

'finpering    or    what    is    .•sometimes 

•  died    •letting    down"    the    luird- . 

.\   n>eth(Kl   rei  ommi-ndid   1»\ 

<\^ral  -leel  maker-  is  to  (over  the 

-'.I  1  with  I  lean.  <lry  >and  and  heat 

tu     the     r<<|uired     ti'm|terature,  ' 

which  -hould  iif  -Iiown   preferalilv'. 

1    pvronieter.       Milling    (Utter- 

I    hiated  to  4(10  (leg.,  drills  and 

.lUier-  to  440  «jeg..  for  the  large>t 

.^i^es,aiid  4(i(i  (leg.  for  tin-  -nialKr 

Ill  annealing  hig1i  speed  -trel 
ihe  -leel  -lioukl  I>e  packed  in  an 
rnui  l(o\  111-  pipe  of  suffu  ieiu  ai/c 
i<i  ;iii()W  at  least  '  _<  in.  of  packing 
1  1  twcen  the  side-  of  the  steel  to  he 

•  lunealed  and  the  side-  of  the  l)o.\. 
It  is  not  netes-ary  that  eat  h  piece 
'  f  >tl»cl  he  ke|»t  se|)arate  from 
'\iry  other  piece  hut  it  -liould  he 
ki  pi  from  touching  the  -idi-  of  the- 
uiiiealing  l>o\.  It  tan  ]>v  packed 
in  powdered  ihandal.  t'ine  dryj 
iinie  or  mi(.a.  The  atuu'aling  Ixix 
-liould  lie  made  air-tight  and  the 
''\liiil«Mhilig  heat(.(l  -lowlv    tua    fidl 

'■n|  heat,  al.oul  1.47.>  (leg.  to  L.'^oo  (Ug..  and  held  at  ihi- 
lu  t  from  two  to  eight  hour-.  de|KndinL!  ujion  tlu'  -ize  of  thi 
pie^e-  to  he  aiuiealed.  It  -liould  then  l^e  cooled  -lowly  and 
not  e\po-ed  to  the  air  until  cold. 

I..  .\.  Greame.  D.  I-.  vv:  W  . :  Iln  I  iiitdl  States  Bureau  of 
Maiidard-  slates  that  -killed  (il.-ervit<  var\  a-  much  a-  1"0 
d(  ^.  in  the  e-timation  of  relatixely  low  ti-mperatures  of  -teel 
I'V  the  tolor  method  and  hevond  2.200  (Kg.  it  is  practically 
impossilile  to  make  e-timalions  with  any  dc^gree  of  certaintx. 
1  hi-  W((uld  (  learly  indi(  .ite  that  the  color  method  i-  not  an 
accurate  means  to  u-e  for  the  ilelermining  of  tem|Hrature-  of 
-teel.  Steel  (an  more  properly  he  heat-treated  and  better 
re-ult-  ohtained  when  pxrometer-  are  used.  The  importamc 
ot  having  pr(}|M.'r  e<|uipment  t"or  the  heat  treating  of  >teel 
cannot  he  overestimated.  It  is  the  cheapest  e(|uii)ment  in  the 
long  run.  Most  failure-  in  the  treating  of  t(K)l  steel  have 
hecn  attrihutc-d  to  the  steel  hut  there  ran  he  hardly  anv  (|ues- 
lioii  that  'Ml  per  cciu  of  the  failures  result  from  the  lack 
of  knowledge  of  the  pro|)er  methcwl  of  treatment. 

.■\  t(M)l  to  give  the  proper  degree  of  efhc  ienc\  should  he 
tempered  to  give  the  proper  hardne,-<  and  -till  have  -uffu  ient 
toughness  for  the  work  in  which  it  is  to  be  used.     At  the 


>; 


J.   J.   Sheeha 
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Scranton  shops"  of  iheDelawan .  Lackawanii.i  \  \\  e^tern 
the  -c  lero-cope  is  used  to  determine-  the  rcl.itiv*  itardtie^s  of 
the  -tccl.  As  a  comparative  mea-urc-  of  materials  it  is  ver\' 
accurate,  rapid,  -imple  and  definite.  It  c(msi>»ls  of  a  gla:»s 
eradualed  tuhe  with  a  -mall  ( ylinder  of  steel  which  has  a 
dianiond  jioint.  I  hi-  cylinder  >lidv-  in  a  vertical  directicm 
in  the  tuhe  and  i.-  allowed  to  fall  UjMm  a  {ireviously  jK^lisIuS^. 
-urfac<?  of  the  material  to  he  le-ted.  Ihe  height  of  tliC" 
rehound  of  the  cylinder  i-  taken  a-  the  mea>ure  of  the  rela^ 
live  hardne--.  .\  pyrometer  should  he  u>ed  to  determine  the 
pre  (per  heat  treatment  given  for  the  sttvl.  Ihi-  in-trununt 
>h(»uld  l>e  fret|ucntly  ie-te(l  to  iii-ure  its  aciliracy.  'rhi>  vatt  • 
l>c-  elcMie  hy  totiiii.;  with  a  standard  pyr«»metcT.  or  if  low 
ifmperature>  are  u.-ed.  hy  a  standard  nunurv  thermometer. 
W  hen  rivet  .^ets  are  to  he  hardened  and  a  water  hanlening 
-teel  is  u-ed  they  should  he  dipiu'd  in  the  tank  with  shank, 
(jown  and  rumlinii  water  directed  into  the  cuj)  of  the  tool. 
I  hi-  trealme-nt  avoid-  the-  cdllection  «if  hot  water  in  the  cup 
wiii(  h  would  j)revc-nt  the  (  u|)  from  pre»pc-rly  hardenini:.  We  iVnel 
that  the  \anadium  alloy  -teel  i<  most  suitahle  for  tlu-<e  tool*. 
Ill    hardening    -hear   hlade-.    water   hardening   .<teel   being 

used,  the  hlade  <hould  l-e  with- 
.  .;.  drawn  fmm  the  hath  at  a  temiK-ra- 
;:-  lure  of  ah«»ut  225  deg.  or  ju-t  1h- 

l(»rc-    the    water  ceasfsh*   Ixiil   on 
the    -urfacc-.       It    -hould    tluii    U- 
--  plunged    into   an    oil    liath.       Ihi- 

treatmenl     rapidlx     cool-    off    the 
^^  oUt(  r  -urlaec-  of  tlu-  hladc  makiti:; 

^B  a  ver\    hard  coaling  and  h\    with- 

■^^M  .        -    elrawing   it    fn»iu   the   water   iK-fore- 

'^^m  the-  water  «eaM--  to  l>oil  the  interi«»r 

.     ,:       of    the    hlaele    will    not    have    had 
time-  t«»  U-atme  diilled.      \i\    plac 
J^  ■  .,    ini!  it  in  the  oil  hath  and  <|Uen4h- 
■         ing    it    further  the'   interior   of   the. 
hlade  e(M.U  -lowly.  leaving  ilAierv 
.  tough.     Mil-  tcKtl  is  then  temj>ered 

in     the-    oil     hatli.   jn    the    usaui. 
maiuier.  '   '    "  -    ' 

To  avoitl  cracking  large  sprinij  • 
die-  when  l!uy  are  l»eing  hardened 
they  are  (|uc-n«hed  in  a  tank  «tf 
water  an<l  oil,  the  water  Ix'ing 
-uIVk  iently  deep  to  oAvr  tlu* 
/.  '  thtc'aded  |Ktrtion>  of  the  di«■^  and 
the  oil  on  tojt  f»f  the  water  cover- 
itig  ihe.re-t  of  the-  die-,  liy  this 
.  treatment  the  threaded  portiein  of 
the  die  is  hardened  while  the  ImmIv  trf  tlut  ilie  i>  only 
t(»ughenc(l.  I  he  du-  can  then  U-  eirawn  hy  the  u>ual  methcMl. 
(are  -hould  In'  taken,  however,  to  nwi'  the  die-  ,.  <i>n-t,int 
I  ire  ular  movement. 

-Vll  rcamer>  aiul  long  >K-n(Ur  t«Mil-  -imuld  l.e  he.ited  in 
lead  pots  and  ejueuehed  in  the  u.-ual  manner.  This  will  ten«l 
lo  elinn'nate  the  -cale  on  the-  -url'acc-  and  tlu-  warping  of  tlu 
tool.  A  mixture  of  l\\<i  third-  -alt  and  eme-lhird  cyanide  of 
|u)tassium,  heated  to  a  red  heal  for  «>ue  luair  and  allc»we<l  t«* 
(<K)1  aiul  h.irdeii  and  then  mixed  in  the  lead  hath.  i>  a  g<K)d 
method  to  prevc-nt  the  lea<l  from  >ti(  king  tc)  tlu-  threads  and 
-mall  projection.-  of  the  t(»ol.  Jlu-  te»j»  of  ilie  leacl  jjui  should 
he-<(ive-red  with  hone  hlack. 

rile  following  method  i-  u-ed  for  hardening  high  .-[Reel 
-tec-1  threading  die-.  tap>  and  other  delicate  high  speed  sttxl 
tool>:  The  i(K)ls  are  hr-i  packed  in  a  c  a>t  iron  hox  or  pipe 
with  e  harcoal.  care  hc-ing  taken  that  noiu-  of  the  arti<  K-^  toue  h 
tlu-  side  of  the  l>o\.  The  hox  is  then  ctjvcretl  and  heated  to 
from  1,<'.>0  to  2,050  dcg.  for  from  two-and-a  half  to  three 
hours,  according  to  the  si/.e  of  the  hox.  The  Ik»x  is  then 
allowe-d  to  remain  in  the  furnace.  On  opening  the  hox  the 
dies  are  removed  individually  and  (juenehed  in  oil.     .\11  high 
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sj)ced  steel  tools  not  hardened  by  the  pack  method  should  first 
be  preheated  to  about  1,500  deg.  and  then  placed  in  a  furnace 
of  higher  temperature  and  brought  up  to  the  desired  heat. 
The  benefit  derived  from  this  treatment  is  that  a  more  last- 
ing cutting  edge  is  obtained  due  to  the  fact  that  the  surface  of 
tlie  tool  has  not  been  exposed  to  a  high  heat  for  an\-  material 
length  of  time.  We  have  found  that  vanadium  steels  are 
best  suited  for  concussion  tools.  In  carbon  and  vanadium 
steels  a  higher  temperature  tliaii  is  used  for  hardening  should 
be  used  for  annealing. 
In  most  high  speed 
steels  1.500  deg.  F.  is 
alxiut  the  })ro})er  heat 
for  annealing.  O  n 
bringing  the  tools  u|) 
to  this  temperature  tiie 
furnace  should  be 
sealed,  the  heat  turned 
off  and  the  furnace 
allowed  to  cool  grad- 
ually, and  the  contents 
should  not  be  with- 
drawn until  thev  art- 
cold. 

Owen  D.  Kinsey. 
formerly  of  the  Illinois 
Central:  To  obtain 
maximum  efficiency  of 
tool  steels  the  treat- 
ment of  them  must  be 
scientifically     handled. 

The  skill  of  the  most  experienced  operator  is  inadequate  to 
obtain  correct  hardening  and  drawing  temixTuture  by  obser- 
vation. The  material  and  labor  entering  into  the  manufac- 
ture of  tools  })resents  an  enormous  annual  expense  to  every 
railway  system.  The  high  priced  steels  improperly  heat 
treated  increase  the  cost  of  manufacture,  to  say  nothing  of 
the  delays  in  production  in  the  shops  on  account  of  not 
properly  serving  their 
purpose.  Without  the 
use  of  a  pyrometer  in 
the  heat  treatment  of 
high  speed  steel  there 
is  considerable  danger 
in  burning  away  the 
cutting  edges  or  warp- 
ing the  tool  out  of 
shape. 

More  than  likely  the 
tool  will  not  be  brought 
up  to  the  proper  tem- 
perature for  fear  of 
overheating  it,  which 
will  cause  the  work- 
man considerable  trou- 
ble when  it  gets  to  the 
shop.  Then,  again,  the 
tool  may  break  on  ac- 
count of  the  temper 
not  being  drawn  suffi- 
ciently to  relieve  the  strain.  This  is  a  matter  that  should 
be  carefully  studied  as  a  tool  properly  drawn  will  reduce  tool 
breakage  and  the  chipping  away  of  the  cutting  edge.  A 
drawing  temperature  of  450  deg.  has  been  found  to  give  the 
best  results  for  high  Sf)eed  steel  reamers,  taps  and  milling 
cutters,  and  a  much  higher  temperature  is  now  being  rec- 
ommended by  several  of  the  large  steel  producers  for  large 
tools  such  as  for  planers  and  other  machines.  [Mr.  Kinsey 
also  described  briefly  the  electric  furnace  equipment  of  the 
Illinois  Central,  which  is  being  used  at  their  Burnside 
shops   foi    treating  the  tools.      This   installation   was   illus- 


J.   C.    Bevelle,  2nd    VIce-Pres., 
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trated  and  described  in  the  Railway  Mechanical  Engineer 
for  August,  1916,  page  423.] 

DI.^^CUSSION 

It  was  generally  agreed  that  the  directions  supplied  iv 
the  manufacturers  with  their  different  steels  should  he 
closely  followed  in  heat  treating  steel.  Where  steels  of  (li- 
ferent grades  are  used  in  a  shop  they  should  be  carefi,  ly 
marked  as  they  are  made  into  tools  in  order  that  they  n  iv 
be  given  the  proper  heat  treatment.  The  advantage  of  lie 
lead  l)ath  over  the  charcoal  fire  was  explained  as  being  (jc 
to  the  uniform  heating  of  the  tool  by  the  lead  bath.  Il  a 
charcoal  fire  drafts  of  air  will  cause  the  tool  to  warp  and 
the  oxidation  will  cause  soft  spots  on  the  tool.  Mr.  Bevelc 
exj)lained  the  method  of  treating  rivet  snaps  on  the  El  Paso 
&  Soutiiwestern.  Steel  of  .75  per  cent  carl>on  is  used,  which 
is  hardened  at  1,475  deg.  and  quenched  in  oil.  The  temper 
is  not  drawn. 

There  was  considerable  discussion  concerning  the  advis- 
ability of  the  railroads  making  their  own  staybolt  taps. 
Some  roads  find  that  they  do  not  get  as  good  results  from 
the  home-made  tap  as  they  do  from  those  which  are  pur- 
chased, while  others  claim  that  much  better  results  can  be 
ol)tained.  Mr.  Nelson  of  the  Soo  Line  stated  that  that  road 
was  obtaining  very  good  results  by  making  its  own  24  in. 
taps  from  Firth-Ster- 
ling steel,  .038  in.  per 
ft.  being  allowed  for 
shrinkage.  The  cost 
of  the  13/16  in.  and 
12  thread  staybolt  taps 
is  $2,  allowing  25  per 
cent  for  overhead 
charges.  About  one  in 
fifty  is  lost  by  break- 
age. It  was  stated 
tiiat  800  holes  per  tap 
should  be  obtained. 
One  of  the  memljers 
who  makes  staybolt 
taps  reported  that  2,500 
lioles  had  been  ob- 
tained from  these  taps. 
The  Santa  Fe  does  not 
permit  an  error  of 
more  than  1/48  of  a 
thread  in  6  in.  ALso 
the  tool  must  be  between  .002  in.  and  .003  in.  over  size. 

SPECIAL  TOOLS  FOR  STEEL  CAR  REPAIRS 

W.  M.  Robertson  (111.  Cent.):  When  steel  freight  cars- 
were  first  introduced  car  department  officers  felt  consider- 
able anxiety  relative  to  the  facilities  for  maintaining  them. 
It  was  soon  found,  however,  that  the  problem  was  not  nearly 
so  troublesome  as  it  at  first  appeared  to  be.  It  is  the  tendency 
on  most  roads  for  the  car  foreman  to  rely  ui)on  his  own 
resources  in  the  provision  of  special  tools,  as  he  has  met 
with  but  little  consideration  from  the  general  tool  room  and 
the  locomotive  department.  It  seems  to  be  the  opinion  of 
the  locomotive  department  that  on  account  of  the  rough  nature 
of  car  repair  work  the  requirements  in  this  respect  are  small, 
but  the  contrary  is  true;  on  account  of  the  amount  of  this 
work  handled  it  should  be  given  very  close  consideration. 
Metal  workers  in  the  car  department  are  not  using  jigs  and 
the  tools  that  were  common  in  the  locomotive  department 
ten  years  ago  because  of  the  lack  of  co-operation  among  the 
foremen  and  in  the  tool  department.  It  seems  to  me  that 
the  tool  foreman  is  the  man  who  can  best  improve  these 
conditions.  [Mr.  Robertson  then  described  a  number  of 
special  tools  for  use  in  steel  car  repairs  which  have  been 
adopted  at  the  Harahan,  La.,  shops  of  the  Illinois  Central, 
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among  which  were  several  that  were  described  in  A.  H. 
Hatfield's  article  on  "Riveting  in  Steel  Car  Construction," 
appearing  in  the  Railway  Age  Gazette,  Mechankal  Edition 
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Fig.    1 — Water  and   Oil    Quenching   Tanks  for   Heat   Treating    Steel 


in   January   and   February,    1915,   pages    53    and   87,   re- 
spectively.] 

The  following  devices  were  also  described:  A  simple  de- 
vice for  holding  journal  box  bolts  while  tightening  the  nut 


Fig.  4  shows  a  "figure  four"  for  use  in  straightening  steel 
car  sills.  This  is  a  convenient  arrangement  for  jacking 
against  and  it  will  save  considerable  time,  as  it  may  readily 
l)e  clamped  to  the  rail. 

J.  W.  Pike,  Rock  Island  Lines,  referred  to  a  holder-on 
for  use  on  the  Boyer  long  stroke  hammer.  This  device,  as 
may  be  seen  from  the  illustration.  Fig.  5,  consists  of  a  special 
head  which  replaces  the  usual  type  of  handle  on  the  end 
of  the  hammer  barrel.  In  place  of  the  handle  the  end  of 
the  head  is  fitted  with  a  cylinder  of  2 3^2 -in.  Shelby  steel 
tubing,  in  which  works  the  mild  steel  holder-on  piston.  The 
length  of  the  piston  is  increased  as  desired  by  a  piece  of  \]r^- 
in.  pipe.  The  head  is  fitted  with  two  •'^-in.  air  jiipe  con- 
nections, one  for  the  holder-on  cylinder  and  the  other  for 
the  hammer  proper. 

E.  J.  McKernan  presented  a  drawing  of  the  jig  for  drill- 
ing brake  staffs,  shown  in  Fig.  6,  which  is  u.^ed  on  the  Santa 
Fe.  This  consists  of  a  block  of  soft  steel  through  which  are 
holes  for  the  brake  staff;  at  right  angles  to  these  are  holes 
bushed  with  tool  steel  for  guiding  the  drills.  This  jig  takes 
care  of  all  the  drilling  operations  which  are  required  on 
the  brake  staff. 

Drawings  of  the  jacking  stall  for  straightening  steel  under- 
frame  cars,  which  has  been  provided  at  the  Topeka  shops, 
were  also  shown.  A  description  of  these  facilities  will  be 
given  in  detail  in  an  early  issue  of  the  Railway  Mechanical 
Engineer. 

J.  E.  Axley,  C.  &  E.  I.:  The  tool  shown  in  Fig.  7  is 
used  for  boring  steel  and  cast  iron  car  wheels.     The  tools 
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Fig.  2 — Lead  Pot  Furnace 


is  shown  in  Fig.  3.  This  is  lighter  than  an  "S"  wrench  are  made  from  high  speed  steel  and  are  used  in  the  Davis 
of  the  size  required  to  hold  the  head  of  a  journal  box  bolt  expansion  boring  tool  holder.  They  have  a  ten  degree  under 
and  one  man  is  all  that  is  needed  to  use  it.  cut  which  gives  them  a  good  cutting  edge.     The  jig  for 


474 


RAILWAY    MECHANICAL    ENGINEER 


\'oL.  90.  No.  9 


holding  the  cutter  for  cutting  the  under  cut  is  shown  in 
Fig.  8. 

RECLAIMING     .MATERIAL 

E.  J.  McKernan,  A.,  T.  &  S.  F.:  All  tool  steel  on  the 
Santa  Fe  system  is  refclaimed.  The  steel  is  first  returned  to 
our  Topeka  shop  fojf  a  general  inspection,  after  which  such 
material  as  is  consiaered  serviceable  is  held  in  reserve  to  be 
made  up  into  small  tools  as  we  deem  necessary.  The  short 
pieces  of  high  speed  steel  are  made  into  tips  for  lathe  and 
planer  tools,  the  ti[)S  being  gas  welded  to  shanks  of  tire  steel. 
The  short  ends  of  old  lathe  and  planer  tools  are  drawn  out 
and  made  up  into  square  tools  for  use  in  Armstrong  holders. 
Only  the  small  chips  that  are  removed  in  dressing  the  tools 
at  the  blacksmith's  anvil  reach  the  scrap,  and  at  this  time 
there  is  a  good  market  for  this  class  of  scrap  steel. 

All  broken  high  speed  twist  drills  and  reamers  are  re- 
claimed whenever  the  pieces  are  large  enough  to  make  this 
possible;  otherwise  they  are  placed  in  the  scrap.  A  special 
effort  has  been  made  to  reclaim  all  of  this  steel,  which  has 
worked  out  very  economically.  Had  such  a  system  not  been 
in  effect  at  this  time  there  would  have  been  difficulty  in 
operating  all  of  our  machines,  due  to  the  shortage  of  high 
speed  steel.  Large  washout  plug  ta[)S  that  have  liecome 
slightly  worn  are  returned  to  Topeka,  where  they  are  an- 
nealed and  recut  to  the  next  smaller  size.  These  taps  are 
all  kept  to  standard,  the  diameters  varying  in  .^teps  of  '/«  in. 
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Fig.  3 — Device  for  Holding  Journal  Box  Bolts 

All  chisels,  whether  for  u.-e  l)y  hand  or  in  air  hammers,  are 
made  up  into  center  |)unches  when  they  become  too  short, 
the  minimum  safe  length  for  regular  service  being  four 
inches.  W Orii  reamers  are  remilled  and  made  to  the  near- 
est smaller  si/c. 

W.  M.  RolH-rtson  (111.  Cent.):  An  air  operated  vise  has 
proved  to  be  a  very  useful  arrangement  for  bolt  work  at  the 
reclaiming  plant.  The  operating  mechanism  usually  con- 
sists of  two  10-in.  air  brake  cylinders  which  may  be  at- 
tached to  an  8-in.  bench  vise  by  removing  the  hand  operat- 
ing screw.  The  latter  is  replaced  by  a  long  rod,  to  the  end 
of  which  the  two  operating  pistons  are  attached  by  means 
of  an  equalizer.  It  is  not  advisable  to  use  a  vise  smaller 
than  the  8-in.  size  because  of  the  hard  usage  to  which  it  is 
subjected.  In  connection  witli  this  we  use  a  special  air 
motor-operated  arrangement  for  removing  nuts  from  the 
old  bolts.  The  motor  is  suspended  over  the  vise  with  the 
spindle  attached  to  an  old  flexible  shaft  used  for  driving 
tube  cutters  in  the  locomotive  front  end.  When  not  in  use 
the  shaft  may  be  swung  out  of  the  way  to  a  bracket  con- 
veniently placed  on  the  vise. 

The  pneumatic  hammer  shown  in  Fig.  9  will  be  found 
to  be  very  useful  on  the  reclamation  platform  for  straighten- 
ing bolts  and  also  may  be  used  in  the  blacksmith  shop,  where 
better  equipment  is  not  available. 


DISCUSSION 

The  discussion  on  this  subject  was  largely  devoted  to  the 
reclamation  of  tool  steel,  the  present  condition  of  the  market 
making  the  conservation  of  this  material  a  matter  of  great 
importance.  The  principal  use  which  has  been  made  of 
small  pieces  of  tool  steel  has  been  for  tij>s  welded  onto  the 
end  of  soft  steel  shanks,  tire  steel  usually  being  used  for 
the  shanks.     Several  methods  of  uniting  the  tip  and  the 
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Fig.   4 — Jack   Support  for  Straightening   Steel   Car  Sills 

shank  have  l>een  used,  including  welding  in  the  l>lacksmith 
sho{),  electric  welding,  gas  welding  and  brazing.  .\11  these 
methods  have  been  used  with  more  or  less  success,  no  diffi- 
culty usually  being  experienced  except  in  the  case  of  the 
larger  size  tools  used  on  wheel  lathes  and  planers.  The 
oxy-acetylene  process  has  been  most  generally  used,  the 
v.elds  being  made  successfully  in  a  variety  of  ways.  On  the 
Santa  Fe  this  is  no  longer  considered  a  reclamation  process, 
as  the  supply  of  scrap  high  speed  steel  has  all  been  used. 
The  tips  are  now  made  from  bar  stock  and  are  charged  at 
the  price  of  the  new  material.    A  tool  y^  in.  by  1  in.  by  8  in. 
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can  l>e  made  complete  in  this  manner  at  a  price  of  43  cents 
as  compared  with  a  price  of  74  cents  for  a  similar  tool  of 
solid  high  speed  steel.  A  tool  lj4  iii-  by  2  in.  by  14  in. 
which  would  cost  $9.53  if  a  solid  bar  of  high  speed  steel 
were  used,  can  be  made  for  $3.27  by  using  a  high  speed  tip 
on  a  shank  of  tire  steel.  On  the  other  hand  it  must  be  con- 
sidered that  the  tipped  tool  has  only  about  one-seventh  the 
life  of  the  solid  high  speed  steel  tool,  it  becoming  necessary 
to  reforge  the  shank  and  weld  on  a  new  tip  when  the  tool 
has  been  ground  back  to  within  j/l  in.  of  the  end  of  the  tip. 
Mr.  McKernan  pointed  out  that  on  this  basis  it  would  not 
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Ik  -onsidered  economical  to  use  the  welded  tools  if  it  were 
i)(  -ible  to  secure  the  high  speed  steel  on  the  basis  of  the 
ni ' ;  ket  existing  before  the  war.  The  following  statement 
^Iw  US  the  various  items  entering  into  the  cost  of  a  lot  of  432 
tool-,  ranging  in  size  from  ^/^  in.  by  1  in.  by  8  in.  to  1^4  in. 
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Fig.  6 — Drill  Jig  for  Brake  Staffs 


by  2  in.  by  14  in  ,  which  were  made  at  the  Topeka  shops  of 
the  Santa  Fe: 

1.497  1b.    tire    steel $15.91 

279  lb.  high  speed  stee!   164.03 

105  lb.    No.    2    welding   rods 15.75 

35  lb.  Norway  iron  for  facing  the  tips 4.55 

Total   material    $221.24 

Total   cost,   including   labor  and    overhead $672.14 
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On  the  Norfolk  &  Western  the  electric  spot  welding  process 
is  being  used  for  this  work.  The  adjoining  surfaces  of  the 
tip  and  shank  are  corrugated  and  are  cleaned  before  weld- 
ing. The  corrugations  facilitate  the  quick  heating  of  the 
surfaces  by  reducing  the  area  of  contact  through  which  the 
current  must  pass  at  the  beginning  of  the  process.  When 
the  surfaces  have  fused,  the  tip  and  the  shank  are  squeezed 
together  and  the  weld  made.  The  labor  cost  of  this  process 
is  very  small,  as  the  tools  can  be  welded  about  as  fast  as  the 
material  can  be  brought  to  the  operator.  The  ends  of  in- 
serted saw  teeth  which  have  become  too  short  are  used  as 
tips  for  Davis  boring  bars,  the  tip  of  high  sj)eed  steel  merely 
being  placed  on  top  of  the  bar  and  welded  by  the  above 
process. 

Several  members  have  experienced  some  difficulty  in  the 
use  of  the  oxy-acetylene  process  from  the  cracking  of  the 
high  speed  steel  at  a  point  jui^t  above  the  weld.  It  was 
brought  out  in  the  discussion  that  this  was  probably  due 
to  the  use  of  too  high  a  temperature  in  preheating  the  tip. 
Considerable  difference  of  opinion  was  expressed  as  to  the 
best  methods  of  doing  the  welding.  In  some  cases  both  the 
shank  and  tip  are  ground  to  provide  clean  surfaces  before 
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Fig.  8 — Jig  for  Forming  Wheel   Boring  Tools 
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Fig.  7 — Tool  for   Boring  Car  Whieels 

Better  results  have  been  obtained  in  the  heat  treatment  of 
the  tipped  tools,  owing  to  the  smaller  size  of  the  piece  of 
high  speed  steel  to  be  hardened.  On  the  Santa  Fe  both  the 
oxy-acetylene  and  the  electric  welding  process  have  been 
tested  and  it  has  been  found  that  the  results  of  the  former 
are  more  satisfactory.  The  quality  of  the  high  speed  steel 
seems  to  be  affected  less  by  the  former  process. 


welding  and  the  tip  is  faced  with  soft  iron.  Others  weld 
directly  to  the  unprepared  surfaces,  using  a  welding  com- 
jjound.  In  several  shops  it  is  the  practice  to  fuse  and  puddle 
the  metal  on  both  surfaces,  thus  carrying  the  scale  out  of  the 
weld  and  requiring  no  preparation  of  the  surfaces.  After 
the  tips  are  welded  on  in  this  manner  the  tools  may  be  drawn 
down  to  any  shape  and  size  required. 

The  electric  welding  process  is  being  used  on  the  South- 
ern Railway  for  this  work.  The  tips  are  made  in  dies  and 
are  welded  to  the  shank  without  preheating,  the  electrode 
process  being  used.  The  tools  thus  made  are  used  on  all 
the  heavy  machines.  The  reclamation  of  high  speed  steel 
has  developed  so  far  on  this  road  that  the  chips  which  are 
too  small  for  further  use  are  melted  up  and  worked  over 
into  tips. 

The  brazing  process,  where  used,  has  been  confined  to 
tools  of  small  and  medium  size. 

SPECIAL  TOOLS  FOR  THE  FORGE  SHOP 

George  W.  Smith,  C.  &  O. :  Hundreds  of  hand  hammers 
'lave  been  made  in  dies  under  the  steam  hammer  with  very 
good  results.  A  model  is  made  out  of  open  hearth  steel  on 
a  lathe,  and  two  dies  are  formed  under  the  hammer.  The 
blocks  of  the  dies  are  provided  with  long  handles  which  are 
connected  at  the  end.    The  dies  are  brought  up  to  the  proper 
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heat  and  the  former  made  on  the  lathe  is  placed  in  the  cen- 
ter of  the  dies  under  a  steam  hammer.  'I'he  impressions  in 
the  dies  are  made  in  this  manner,  the  former  being  revolved 
between  the  strokes  of  the  hammer.  The  hammers  are  made 
in  the  dies  from  open  hearth  steel  rods,  a  large  number  being 
turned  out  in  a  short  space  of  time.  The  hammers  having 
thus  Ijeen  formed  are  reheated  and  i)laced  in  a  forging  ma- 
chine and  the  eye  is  punched  and  the  sides  flattened  in  one 
operation.  Ilie  tins  are  ground  off  on  an  emery  wheel. 
The  hammer  is  then  tempered.  These  are  used  for  general 
rf)Ugh  work  and  are  produced  at  a  cost  of  from  six  to  seven 
cents  each,  exclusive  of  the  handles. 

Scrapped  tires  are  used  for  making  shear  blades,  large 
punches,  and  dies,  the  steel  being  cut  to  proper  length  l)y 
means  of  the  oxy-acetylene  cutting  process.  The  steel  pos- 
sesses enough  carbon  to  take  a  sufficient  temper  to  do  the 
work  and  in  a  majority  of  cases  will  stand  the  wear  better 
than  ordinary  cast  steel.  Back-out  punches  for  steel  car 
work  are  also  made  from  this  grade  of  steel  and  give  very 
good  results. 

Vibrating  cups  for  Mallet  type  locomotives  are  made  out 
of  scrap  ends  of  superheater  tubes,  the  ends  being  cut  to 
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Fig.   9 — Pneumatic    Hammer   for    Reclaiming    Scrap 


the  proper  length  and  shaped  in  a  die  of  the  proper  shap)e. 
They  do  not  require  any  machining  other  than  trimming 
up  the  edges.  Hexagonal  nuts  for  crossheads  of  Mallet  lo- 
comotives are  made  out  of  steel  car  scrap.  The  punch  and 
die  for  making  these  nuts  are  made  of  tire  steel.  A  smooth 
forging  is  produced  with  one  blow  of  the  steam  hammer. 
The  nuts  are  reamed  and  tapped  on  a  turret  lathe  and  no 
further  finishing  is  necessary. 

Spring  steel  is  used  for  making  S-wrenches.  A  suit- 
able die  and  punch  are  made  to  form  the  ends  and  enough 
stock  is  left  in  the  center  of  the  wrench  to  draw  it  out  under 
the  steam  hammer  to  the  required  length.  The  ends  are 
punched  to  the  proper  size  for  the  nut,  and  the  wrench  is 
l)ent  in  a  former.  These  wrenches  are  strong  and  light  and 
give  very  good  service,  being  distributed  over  the  entire 
system  for  all  clas-^es  of  work. 

DISCUSSION 

The  use  of  tire  steel  as  a  substitute  for  carbon  tool  steel 
is  considered  satisfactory  in  many  cases,  but  opinions  vary 
as  to  the  extent  to  which  the  substitution  can  successfully 
be  made.     It  has  been  used  successfully  for  shear  blades, 


the  material  receiving  the  same  heat  treatment  that  w  .ulj 
be  accorded  to  carbon  tool  steel,  viz.,  a  quenching  tem]  na- 
ture of  about  1,450  deg.  F.,  the  blade  being  quenched  for 
a  distance  of  about  two  inches  back  from  the  cutting  dire. 


Fig.   10 — Grinder  for  Superheater   Header 

Several  roads  use  tire  steel  for  forging  die  inserts  and 
punches,  the  material  being  hardened  and  drawn  back  to 
a  light  straw  color.     For  hot  work  it  is  considered  superior 
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to  carbon  tool  steel  because  of  its  greater  toughness  and 
durability  under  shock.  It  was  not  considered  generally 
successful,  however,  for  shear  blades  subject  to  use  on  all 
kinds  of  material,  owing  to  the  fact  that  it  will  not  take  a 
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sutYitiently  high  temper  to  stand  up  under  the  harder  grades 
of  .-teel.  It  is  used  to  a  large  extent  for  blacksmiths'  swedges 
and  chisels,  but  in  some  cases,  owing  to  the  tendency  of 
tlie~i'  tools  to  split  as  well  as  burr  when  made  of  this  mate- 
rial  its  use  has  been  discontinued. 

(;RINDING   wheels  AS  APPLIED  TO  LOCOMOTIVE 

REPAIRS 

11.  B.  Miller,  Big  Four:  This  subject  includes  the  grind- 
inii  of  all  tools  or  machines  which  are  used  in  the  repairing 
of  locomotives.      Successful   grinding   must   start   with   the 
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Fig.    12 — Box    Tool    for    Refinishing    Ends    of    Gage    Cock    Stems 

condition  of  the  grinding  machine,  which  must  have  prop- 
erl\  fitted  hearings  and  a  proper  range  of  speeds  and  feeds, 
and  must  be  properly  lubricated.  The  next  consideration 
is  the  material  which  we  are  to  grind.  The  character  of 
this  must  be  known  in  order  that  we  may  select  a  wheel  of 
the  proper  grain,  size  and  shape.  Much  time  is  saved  in 
grinding  by  having  the  proper  fixtures  with  which  to  do 
the  work.  In  grinding  ball  reamers  a  device  that  can  be 
moved  from  the  center  each  way  to  take  care  of  the  radius, 
the  movement  being  effected  by  means  of  a  lever,  has  made 
it  possible  to  use  a  ball  joint  where  an  angle  was  formerly 
used. 

In   different   repair   shops   the   system   of   handling   tools 
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*^ig.    13 — Jack   for    Removing    Expanded    Tires   in   the    Roundhouse 

must  necessarily  be  adapted  to  the  working  conditions  of 
the  shop,  but  the  grinding  should  be  done  in  the  tool  room, 
the  tools  being  placed  in  the  checking  room  for  distribution. 
As  the  tools  are  used  and  returned  they  should  be  checked 
f'ver,  re-ground  and  re-marked  if  necessary,  after  which  they 
should  be  placed  in  the  checking  racks.  An  essential  point 
in  grinding  tools  is  the  provision  of  the  proper  degree  of 
clearance  for  the  work  to  be  done  by  the  tool.  We  find  a 
difference  in  the  cutting  qualities  of  straight  and  spiral 
reamers  with  the  same  degree  of  clearance.  In  this  case  we 
are  using  a  standard  degree  of  clearance  on  each  tool  accord- 
ing to  the  work  for  which  it  is  intended,  as  we  have  found 
that  too  much  clearance  and  no  clearance  are  equallv 
worthless. 

A.  Sterner  (C,  R.  I.  &  P.) :  Although  the  application  of 
grinding  to  the   finishing  of  piston   rods   and   crank  pins 


appears  to  l^e  unlimited,  experience  seems  to  indicate  that 
the  old  practice  of  turning  and  rolling  is  l^etter.  This  is 
due  to  the  fact  that  the  tough  material  of  these  parts  retains 
particles  of  the  abrasive,  the  bad  effects  of  which  are  very 
well  known.  Parts  which  do  not  have  any  severe  work 
to  do,  and  which  are  required  to  have  a  finished  or  semi- 
finished surface,  should  always  be  made  with  as  little  stock 
as  possible  and  may  be  finished  by  grinding.  Working 
surfaces  should  not  be  ground  unless  they  are  carlx>nized, 
chilled  or  tempered. 

The  efficiency  of  all  grinding  wheels  depends  upon  their 
speed  and  the  ability  to  make  every  grain  on  the  surface 
work.  The  speed  must  not  be  too  fast,  however,  as  this 
causes  the  binding  material  to  melt  and  the  surface  of  the 
wheel  Ijecomes  glazed.  :. :. . . 

Do  not  use  a  grinding  wheel  with  a  spindle  worn  loo^. 
With  four  or  five  double  thicknesses  of  lacing  on  the  belt 
it  is  not  difficult  to  figure  out  the  result.  Do  not  mount  it 
on  a  stand  which  is  not  securely  held  down.  Never  allow 
water  to  leak  on  a  common  emery  wheel  or  keep  it  in  a  hot 


Fig.    14 — Lubricating    Tank    for    Pneumatic    Hammers 

place,  as  it  contains  glue.  Do  not  run  it  at  speeds  other 
than  those  recommended  by  the  manufacturer,  and  always 
follow  his  recommendations  as  to  the  t}pe  of  wheel  to  be 
used  for  various  classes  of  work. 

When  a  grinder  is  used  under  other  conditions  than 
these  it  is  being  abused  and  is  a  constant  source  of  trouble. 
On  the  other  hand,  if  these  simple  facts  are  kept  in  mind 
emery  wheels  are  the  most  useful  tools  to  be  had. 

DISCUSSION 

The  question  arose  as  to  whether  or  not  the  grinding  of 
piston  rods  and  air  compressor  rods  affected  the  life  of  the 
packing,  especially  where  metallic  packing  was  used,  it 
being  claimed  that  the  grains  from  the  grinding  wheel  would 
penetrate  the  pores  of  the  steel  rod  and  thus  score  the  pack- 
ing. It  was  claimed  by  the  representatives  of  grinding 
wheel  manufacturers  who  were  present  during  this  discus- 
sion that  this  was  not  true  as  has  been  repeatedly  proved 
by  tests.  Where  grinding  wheels  are  used  for  this  purpose, 
however,  care  must  be  taken  to  have  them  true  to  diameter 
with  no  high  spots  and  they  must  be  run  at  the  proper 
speed.     Some  roads  prefer  rolling  the  rods  to  grinding  them 
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claiming  that  a  smoother  surface  can  thus  be  obtained. 
The  question  of  the  maintenance  of  the  grinding  wheels 
also  received  considerable  discussion.  Several  roads  detail 
a  man,  such  as  the  belt  foreman,  to  make  daily  inspections 
of  the  grinding  wheels  throughout  the  sliop.  It  is  his  duty 
to  keep  them  properly  dressed  and  well  lubricated.  It  is 
also  necessary  to  keep  the  peripheral  speed  as  nearly  con- 
stant as  possible.  This  is  done  by  removing  badly  worn 
wheels  and  applying  them  to  machines  of  higher  speed.  For 
in-tance,  the  practice  on  the  Santa  Fe  is  to  remove  a  24-in. 
wheel  when  it  has  worn  down  to  16  in.  and  apply  it  to  a 
machine  having  a  greater  speed.  Every  step  possible  should 
lie  taken  to  prevent  the  workmen  from  abusing  the  grinding 
wheels.  Wheels  should  be  provided  for  both  rough  and  fine 
work,  so  that  the  good  wheels  will  not  be  ruined  for  the 
fine  grinding. 

JIGS  AND  DEVICES  FOR  THE  ENGINEHOUSE 

A.  Connell,  Kansas  City  Southern :  Until  recently  the  use 
of  special  tools  and  jigs  for  doing  the  various  kinds  of  work 
in  the  roundhouse  was  unknown,  with  the  exception  of  an 
occasional  tool  made  by  individual  workmen.  The  back 
shop  received  all  the  attention,  the  workmen  there  having 
many  useful  special  tools.  Because  of  this  condition  the 
term  "roundhouse  job"  was  commonly  used  to  indicate  work 
that  was  half  done  or  done  just  well  enough  to  last  one 
trip  of  the  engine,  and  it  was  customary  for  men  in  the 
roundhouse  to  spend  several  times  as  long  in  doing  their 
work  without  special  tools  as  would  have  been  required 
with  them.  Considerable  credit  is  due  the  Tool  Foremen's 
Association  for  the  development  of  tools  and  jigs  for  the 
roundhouse. 

Figs.  10  and  11  show  a  very  successful  superheater  unit 
grinder  for  roundhouse  use.  There  are  two  grinders  in  the 
set;  one  for  the  ball  on  the  end  of  the  superheater  unit  and 
the  other  for  the  socket  in  the  header.  These  are  made  up 
of  steel  centers  on  which  are  cast  the  babbitt  grinding  sur- 
faces in  the  special  moulds,  as  shown.  These  are  arranged 
to  be  threaded  into  the  end  of  a  No.  1  Morse  taper  shank 
and,  like  all  babbitt  grinders,  may  be  easily  renewed. 

F.  D.  West  (C.  G.  W.)  showed  a  number  of  special 
tools  for  the  enginehouse.  A  box  tool  for  refinishing  the 
ends  of  leaky  gage  cock  stems  is  shown  in  Fig.  12.  This 
has  two  sets  of  cutters,  the  first  set  turning  off  the  threads 
and  the  other  tapering  the  end  of  the  spindle.  This  has 
the  advantage  that  it  always  maintains  the  proper  relation 


DISCUSSION 
Several  of  the  members  spoke  strongly  in  favor  of  he 
tool  foremen  giving  their  best  thought  to  devising  special 
jigs  and  tools  for  use  in  the  enginehouse,  for  the  need  of 
such  things  in  the  enginehouse  is  very  great.  Every  meins 
should  be  given  the  enginehouse  force  to  make  quick  arid 
thorough  repairs,  for  then  the  power  would  be  kept  in 
service  longer  and  would  be  able  to  make  a  greater  mileage 
between  shoppings,  all  of  which  means  a  more  efficient  n-e- 
chanical  department.  It  was  designated  as  the  "emergency 
hospital,"  for  the  locomotive  and  the  "doctors"  therein 
should  be  provided  with  satisfactory  tools.  The  outlying 
enginehouses   should   be  given  even  more   assistance   than 
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rig.  15 — Milling  Cutters  and  Valve  Chamber  Boring  Cutters 

between  the  inner  end  of  the  threads  and  the  seat.  It  may 
easily  l^e  used  by  hand  and  it  can  be  used  in  making  new 
stems.  In  the  latter  case  a  brass  rod  of  the  required  size 
is  threaded  for  its  entire  length  and  then  cut  up  into  suitable 
lengths.  These  are  gripped  in  a  drill  press  chuck  and  run 
down  into  the  tool. 

Fig.  13  shows  a  tire  removing  device  which  is  in  fact  a 
special  type  of  air  jack.  After  the  tire  has  been  heated 
and  expanded  the  end  of  the  jack  is  placed  against  the 
inside  face  of  the  opposite  tire.  The  plunger  pushes  the 
tire  off  and  is  prevented  from  traveling  out  too  far  by  a 
3-in.  collar  which  strikes  the  wheel  center. 
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Fig.  16.— Details  of  the  Milling  Cutters  Shown  In  Fig.  15 

those  at  or  near  the  back  shops,  for  at  these  points  in  case 
of  emergency  the  proper  equipment  can  be  borrowed  while  the 
outlying  enginehouse  would  have  to  either  hold  the  engine 
for  a  much  longer  time  or  send  it  to  the  main  shop. 

Several  special  tools  used  at  some  enginehouses  were  men- 
tioned, among  them  being  a  tool  for  grinding  superheater 
unit  joints.  It  consists  of  a  fluted  ball  of  proper  contour 
provided  with  a  square  pilot  projection.  A  piece  of  emery 
cloth  is  placed  over  this  ball,  the  square  pilot  keeping  it 
from  rotating,  and  the  joint  ground.  The  tool  will  never 
wear  out,  the  wear  coming  wholly  on  the  emery  cloth,  which 
is  replaced  after  having  served  its  purpose.  J.  C.  Bevelle 
told  of  using  a  floating  liner  in  the  back  end  main  rod  brass 
which  on  some  engines  eliminated  the  necessity  of  renewing 
the  brasses  at  the  end  of  every  trip. 

TOOL  ROOM  EQUIPMENT  AND  TOOLS 

J.  C.  Bevelle,  El  Paso  &  Southwestern,  El  Paso,  Texas. 
— Fig.  14  illustrates  a  very  convenient  method  of  handling 
pneumatic  riveting  and  chipping  hammers.  This  is  an  oil 
tank  with  two  compartments,  one  for  the  chipping  hammers 
and  the  one  below  for  the  riveting  hammers.  The  hammers 
are  returned  to  the  tool  room  at  the  end  of  each  working 
day  and  placed  in  this  tank  for  the  purpose  of  lubricating 
them.  They  are  submerged  in  the  oil  and  remain  there 
until  the  following  morning,  when  they  are  lifted  out  and 
allowed  to  drain.  The  top  section  has  a  y%  in.  round  rod 
in  the  center  and  at  the  top  of  the  tank  extending  from  one 
end  to  the  other.     On  this  the  hammer  rests  and  drains. 

The  lower  section  is  made  in  a  triangular  shape,  having 
an  opening  on  the  front  of  about  6  in.  This  is  used  for 
the  riveting  hammers.  They  are  also  drained  by  being  stood 
up,  as  shown,  and  held  in  position  by  a  spring  clip.     The 
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throttle  lever  rests  against  a  1  in.  angle  iron  which  sup- 
ports the  hammer  and  also  holds  the  throttle  valve  open, 
allowing  the  oil  to  drain  out  of  the  hammer.  Each  hammer 
is  numbered  and  has  its  place  in  the  tank.  Each  time  the 
hammers  are  returned  to  the  tool  room  they  are  submerged 
in  the  oil.  This  keeps  the  tools  properly  lubricated  and 
reduces  the  cost  of  repairs  about  50  per  cent.  The  tank 
is  set  on  rollers  so  that  it  can  be  moved  to  the  most  con- 
venient location.  It  has  a  galvanized  iron  top  so  that  it 
can  be  closed  and  keep  the  oil  from  getting  dirty.  Also 
the  oil  is  less  apt  to  catch  fire  from  any  spark  from  an 
emery  wheel,  etc.     The  tank  frame  is  made  of  ^  in.  by  2 


Fig.   17 — Interior  of  Tempering   Plant  for  a  Small   Shop 

in.  angle  iron  and  the  tanks  are  made  of  %  in.  tank  steel. 
The  oil  used  is  a  mixture  of  one-third  kerosene  and  two- 
thirds  lard  oil. 

Fig.  15  illustrates  a  pair  of  milling  cutters  on  the  left, 
and  two  valve  chamber  boring  cutters  on  the  right.  Fig.  16 
is  a  drawing  of  the  milling  cutters  and  is  self-explanatory. 
The  milling  cutters  are  used  for  general  slab  milling  and 
are  very  efficient  and  economical.  They  are  made  of  high 
speed  steel  blades  inserted  in  a  soft  steel  body,  and,  when 
working,  can  be  used  singly  or  in  pairs.  When  placed  to- 
gether on  the  arbor  they  measure  16  in.  over  all.  This 
covers  the  average  run  of  work.  The  blades  are  set  in  with 
a  dovetail  and  on  an  angle  of  5  deg.  as  shown  in  Fig.  16. 
The  blades  lap  in  the  center  so  that  they  make  a  ver\' 
smooth  cut.  They  have  taken  the  place  of  solid  cutters  and 
also  peg  milling  cutters  in  this  shop.  They  will  produce 
a  heavier  chip  and  smoother  surface  than  the  peg  cutters 
that  we  have  used.  They  are  easy  to  handle  on  the  grinding 
machine,  as  they  are  not  so  long  and  heavy  as  the  others 
and  it  is  easy  to  replace  the  blades  when  they  are  worn  out. 

The  two  valve  chamber  boring  cutters  shown  on  the  right 
in  Fig.  15  are  used  on  a  regular,  portable  boring  bar  and 
are  used  instead  of  the  spider  with  boring  tools.  We  have 
tliree  for  each  size  of  valve  chamber;  for  instance,  a  12  in.. 
12  1  lo  in.  and  12','^  in.  When  the  chamber  is  re-bushed 
we  use  for  the  first  boring  the  12  in.  cutter,  for  the  second 
boring  the  12  1/16  in.  cutter,  and  for  the  third  boring  the 
12%  in.  cutter.  Each  boring  is  done  with  one  cut  and  a 
heavy  feed  and  a  finish  is  produced  in  the  chamber  that 
cannot  he  done  with  the  spider  and  boring  tool.  The  ac- 
curacy of  the  tools  is  maintained  in  the  tool  room  and  when 
the  chambers  are  jjored  they  are  exactly  to  size  and  do  not 
have  to  be  calipered  or  bothered  with  by  the  operator.  This 
also  standardizes  the  valve  chambers,  making  them  a  given 
size,  and  when  they  are  bored  they  are  lettered  clearly  on 
the  outside,  A,  B,  or  C.  The  letter  A  signifies  that  the 
bushing  is  of  its  original  size,  the  letter  B  signifies  that  it 
has  been  re-bored  once;   the  letter  C   signifies  that   it  has 


been  re-bored  the  second  time.  With  this  standard  it  is 
only  necessary  to  carr>'  three  sizes  of  packing  rings,  sizes 
A,  B,  and  C.  The  rings  are  turned  after  being  cut,  so  that 
they  are  perfectly  round  and  fit  the  chamber.  These  cut- 
ters are  made  with  high  speed  steel  blades  inserted  in  a 
cast  iron  body. 

Figs.  17  and  18  show  a  ver\-  efficient  tempering  plant  for 
a  medium  sized  railroad  shop.  It  consists  of  a  furnace  with 
three  sections  for  hardening;  a  crucible  section,  an  oven 
section  and  a  forge  section;  a  tempering  oil  bath  furnace, 
quenching  tanks  and  table  for  the  tools.  The  hardening 
furnace  is  equipped  with  a  high  resistance  pyrometer,  with 
a  thermo-couple  leading  to  each  section.  The  tempering 
bath  is  equipped  with  a  therm.ometer,  registering  up  to  650 
deg.  Each  section  of  the  hardening  furnace  has  heavy  lin- 
ings so  that  it  can  be  used  for  hardening  high  speed  steel. 
The  crucible  section  can  be  used  for  hardening  with  molten 
lead  or  borium  chloride;  also,  small  tempering  can  be  done 
in  this  section.  The  oven  section  is  used  for  hardening  dies, 
milling  cutters,  large  taps,  etc.,  and  the  forge  section  is  used 
for  hardening  machine  tools,  although  its  range  of  work  is 
very  wide. 

The  tempering  Ijath  shown  at  the  right  in  Fig.  18  is  one 
of  the  most  valuable  tools  in  a  shop.  A  large  quantity  of 
tools  can  be  placed  in  this  bath  and  the  temper  drawn  to 
an  exact  point.  It  is  customary  to  harden  all  tools  on 
hand  to  be  hardened  and  draw  them  all  by  one  heating  of 
the  tempering  bath.  Different  tools  require  different  draw- 
ing. This  is  done  with  small  wire  baskets  so  that  the  tools 
can  be  taken  out  as  they  reach  the  required  temperature. 
In  the  left  hand  corner  of  Fig.  17  are  the  quenching  tanks, 
one  for  clear  water,  one  for  salt  water  and  one  for  oil. 
These  are  equipped  with  screen  pans,  so  that  the  tools  can 
be  raised  out  of  the  liquid  and  allowed  to  drain.  The  oil 
tank  is  equipped  with  a  coil  of  pipe  in  the  bottcHn,  con- 
nected with  the  blower  line,  which  keeps  the  oil  circulating, 
thus  giving  the  tools  a  more  uniform  hardness.  The  tanks 
are  made  from  old  air  drums  taken  from  scrap.  This  plant 
is  in  the  tool  room  and  under  the  tool  room  foreman's  charge. 
The  hardening  furnace   is  also  used   for  pre-heating  high 
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Fig.    18 — Another   View   Showing   the   Heat   Treating    Equipment 

speed  steel  tips  and  tool  shanks,  when  they  are  to  be  made 
into  machine  tools,  one  section  heating  the  shank  to  1,450 
deg.,  and  the  other  section  heating  the  tip  to  1,850  deg. 
These  furnaces  are  operated  with  manufactured  gas. 

ADDRESS  BY  MR.  CARNEY 

J.  A.  Carney,  superintendent  of  shops.  Chicago,  Burling- 
ton &  Quincy,  addressed  the  convention  in  part  as  follows : 

I  do  not  want  to  take  up  your  time  in  going  into  the  details 
of  how  you  should  hold  your  file,  the  construction  of  tools 
and  things  of  that  sort  that  you  all  know  more  about  than  I 
do.  What  I  want  to  touch  on  is  not  so  much  details  as  it  is 
the  matter  of  toolrooms  in  general.     The  function  of  a  tool- 
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1  Tannini:  ihat  a  ■•iiuinilirr  ^urfaco-  can  t1iu<  )»»•  oKtaincd. 
Ihc  (jucstion  of  the  niainttnaiuo  of  tlic  uriinlini^  uiicel.> 
il-o  rectlved  tonsideraltle  di>«  u>si«)n.  Several  nKid.-^  detail 
I  man,  >U(h  as  the  belt  foreman,  to  make  daily  in>[>eition.s 
i»i  the  irrrndinn  wheels  throuiihoul  tlie  *hoj).  It  is  his  duty 
Ki  kee{)  tlain  properly  <lri'.-setl  and  »\t  II  hil'riiated.  It  is 
a l<o  necessary  to  kcepf  the  peripheral  s|>oed  :i>  marly  om- 
"Tant  a.^  |ios>i!.li'.  I  his  i.s  done  Itv  nniovinL'  ha(ll>  \\<»rn 
xUiec'ls  and  applyinu'  ihcni  to  machin»s  of  hiiihir  r-pecd.  For 
iii-tan<e.  the  j>raeti»c  on  tlic  Santa  Fe  is  to  remow  a  J4-in. 
vvlieel  when  it  has  worn  down  to  lo  iii.  and  apply  it  to  a 
niaehine  having  a  greater  .>»peed.  Fver)  step  possible  should 
'■<  taken  to  prevent  the  wurkmiii  from  al>u>inLr  the  tirindinir 
wiieejs.  \\  lieels  should  l>e  |)ri»vided  for  hnth  roiinh  and  fine 
wiirk.  so  that  the  uood  wlieel>  will  not  he  ruined  for  the 
rine'urindinit.  •...;, 

.lies  A.NI)  DI.MCI  S  I  OK    IMI-    INtn.MIK  )l  SI- 

A.  (  onnell.  Kansas  ('it\  Suudurn:  I'ntil  rettiitly  tlie  use 
of  special  tools  and  ji,u>  f<ir  doinu  the  variou-  kind>  of  work 
in  the  round liou>e  was  niikriDwn.  with  the  exieption  of  an 
•  H.asional  ttMil  ma<le  Ky  individual  workmen.  The  liaek 
»iio{)  reieived  all  the  attention,  the  wurkmi-n  dure  havinu' 
many  useful  special  t(M)N.  lUcause  of  ihi-«  condition  the 
term  ''ri»undhouse  jol>"  was  commonly  used  to  indicate  w<irk 
iliat  was  half  done  <»r  done  ju>t  well  enough  to  la>t  one 
trin  of  the  entrine.  an«l  it  was  cu^loinarv  for  men  in  the 
roumlhouse  to  .*pend  .several  times  as  lonti  in  doing  their 
work  without  .special  tools  as  would  have  been  re<juired 
\\ith  them.  ConsiderabU'  i  red  it  is  due  the  Tck)!  Foremen. ■« 
.\»>tviati«m  for  the  dcvt'iopineni  of  tu)ls  and  jigs  for  the 
roundhouse.  ■■■'.>.     ,•-     '  •  ■   • 

Figs.  10  and  1 1  .••how  a  very  successful  >uperlieater  unit 
'.grinder  for  roundhouse  u>-t'.  Fhere  are  two  grinders  in  the 
-et;  one  for  the  l>all  on  the  end  of  the  .-uperheatir  unit  and 
the  other  f(jr  the  .s(Kket  in  the  header.  These  are  made  up 
'f  ?teel  centers  on  whi«h  arc  cast  the  babbitt  grinding  >ur- 
f.xes  in  the  si^rial  moulds,  as  shown.  These  are  arranged 
to  lie  threafhd  into  the  end  of  a  No.  1  M«»r.se  taper  >-hank 
;ind.  like  all  babbitt  grinders,  may  be  easily  renewed. 

1  D.  \\e>t  (C  G.  W. )  showed  a  number  of  s|»c'<  ial 
iool«  for  the  enginehouse.  A  box  t(M»l  for  retniishing  the 
ends  of  leaky  gage  cock  stems  i>  >hown  in  I'iir.  12.  llii* 
lia«  two  >et-  of  (ulter>,  \\\k-  first  >et  turniiiL:  off  the  thread.- 
.'.lA  die  other  tapt-ring  the  en<l  of  ihr  -pinilK  I  iiis  has 
tlie  advantage  tliat   it  alway.>  niaiiUain-  tlie  projur   relation 


DISCI' SSION 

Several  of  the  memlK-rs  spoke  strongly  in  favor  uf '  he 
tool  foremen  giving  their  best  thought  to  devising  spet  al 
jigs  and  tools  for  use  in  the  enginehouse,  for  the  need  nf 
>uch  things  in  the  enginehou>e  is  very  great.  Every  me;  n> 
-hould  l>e  given  the  enginehouse  force  to  make  quick  r  id 
thorough  repair.'J,  for  then  the  power  would  1)6  kept  :n 
service  longer  and  would  be  able  to  make  a  greater  mile;  a- 
between  shoppings,  all  of  which  means  a  more  efficient  r  j- 
<  hanical  department.  It  was  desitjnated  as  the  "emergei  y 
ho'-pital."  for  tlie  locomotive  anil  the  "doctors"'  ther<  n 
-h<tuld  be  provided  with  satisfactory  tools.  The  outlyi  \-z 
iriLrinehou.*es   sh(»uUl    l>e    iziven    even    more    assistance    th  n 


Fig.    "5 — Milling  Cutters  and   Vnlve  Ch.imber   Boring   Cutters 

iKiueen  ilie  inner  end  of  tlie  threads  and  the  .-eat.  It  may 
t  a.-ih  be  u-ed  b\  hand  and  it  i  ;in  be  u-ed  in  m;ikini,'  new 
-lem>.  In  the  latter  ca>e  a  br;i>-  rod  of  the  ri<|uired  .-i/e 
■j.-i  tlire;i<|e<l  for  its  entire  lengtli  and  then  tut  u|'  into  >uitable 
length.-.  rhi>e  are  gripped  in  ;i  drill  jin--  i  lui<  k  :in<l  run 
down  int«>  the  tool. 

Fii;.  ].>  show.-  a  lire  n moving  deviie  uliitli  i-  in  fat  t  a 
-pei  ial  tyjH'  of  air  jat  k.  .\ftir  the  tire  ha^  bi-en  heated 
.tiid  expanded  the  end  of  the  jat  k  is  phui-d  again-t  the 
in-itle  fate  of  the  oj»i>o-ite  tire.  The  iilunuer  ])U-1k-  the 
tire  off  and  is  prevented  from  traveling  out  too  f;ir  b\  a 
.''-in.  1 -ilbar  whit  h  strikes  tlie  wheel  <  inter. 
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Fig.  16.— Details  of  the  Milling  Cutters  Shown  fn  Fig.  15       . 

ilio-e  at  t>r  near  the  bat  k  .-ho|i.-.  ft»r  at  tlie.se  points  in  ca.se 
of  emergent  y  the  prt)per  ei|uipment  (an  be  borrowed  while  the 
outlying  enginehouse  would  have  to.  either  hold  the  engim     , 
for  a  nuuh  longer  time  or  .**end  it  tf)  the  main  shop. 

Se\eral  -pet  ial  tools  used  at  -ome  engineht)u.-es  were  men-     •' 
lit»ned.  among  them  being  a  tcxd   for  grinding   superheater 
unit  joints,      it  consists  of  a  iluted  ball  of  [proper  contour     . 
provided  with  a  -t|uare  pilot  projection.     A  piece  of  emer>     > 
t  loth   i-   plated   over  thi<   ball,  the  sfjuare   pilot   keci)ing  it    ; 
1  roni    rot;itinu.    ;oi<l    the   joint    grountl.       I  he   ttit)!    will    never 
wear  out.  the  wear  ttimini;  ulmlly  on  the  eiiury  cloth,  whit  h     -.; 
i-  replati'd  after  having  .<iTved  its  purpose.     J.  (.'.  lievelle     .j 
lold  of  u-iiig  a  iloating  liner  in  the  baik  eml  main  rod  brass 
whitli  oil  -oine  eiiuiii'-s  elimin;itetl  tlit    ne.t-.-ity  uf  renewing    , 
the  bra-M-.-  at  the  end  of  every  trip.  .•',■.-  ...         .     ., 

rooi.  i<<K)\i  lot  ii'MiM    \Ni)  io()i.s    '  ^      .':^^ 

I.   (".    lit  vt  lit.    1.1    I'a-o  is:  .Soutliue-lern,    Fl    Paso.  Texas. 

I  ig.   14  illu-tratt-  a  very  (onveiiieiit  method  of  handling 
pneum;itic  riveting  ;ind  i  hipping  hammer-.      Fhis  is  an  oil 
t;ink  with  two  tomp;irtments,  one  for  the  chipping  hammers 
;intl  the  one  belttw  l"or  the  riveting  hammers.     The  hammers 
;ire  returned  ttt  the  tool   room  ;it  the  end  of  eat  h   working     - 
tlay  and  pl;it  ed   in  tlii-  tank   for  the  purpo,-c  of  lubricating    ' 
them.      They   are    siibmerge<l    in    the   t)il    and    remain   there 
until  the  following  niorniim,  when  they  are  lifted  out  and 
;dlowed  to  drain.      The  toji  settion  has  a   "s   in.  round  rcxl 
in  the  tenter  antl  at  the  top  of  the  t;ink  extending  from  one. 
entl  to  die  otlur.     <  )n  this  the  hammer  rots  and  drains.  "  ' 

'1  he  lower  -ettitm  is  made  in  a  triangular  shape,  having 
an  opening  on  the  front  of  about  (•  in.  This  is  used  for 
the  riveting  hammers.  They  are  also  draineij  by  being  stood 
u|).  ;i-  -littuii.  and  held  in  po-ition  by  a  >{)ring  clip.     The 
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ilirottlo  lever  rests   ajiain>t   a   1    in.   anj^lf   iron   which   sup- 
ports the  haninur  and  also  holds  the  throttle  valve  open, 
tllowinL'  the  oil  to  drain  out  of  the  hammer.     Each  hammer 
-  nunilH-rcd  and  has  its  placf  in  the  tank.     Kach  time  the 
1  limners  are  returned  to  the  tool  room  tiiev  are  subiner!Ted 
ill  the  oil.     This  keej)S  the  tools  ]»roj)crly  lubriiated  and 
ndUi  OS   the   cost  of   repair.-^   ahout    50   per   lent.       The  tank 
1-  sot  on   rollers  .so  that  it  can   l)e  m<ived   to  the  most  con- 
wniriit   hnation.     It  has  a   <ralvani/efl    iron  top  so  tiiat  it 
an  he  closed  and   keep  the  oil  from  getting  dirty.      Also 
die  oil   is  less  apt  to  tatch    fire   from  any  s{)ark   from  an 
merv  wheel,  ^tc.     The  tank  frame  is  made  of  -^s   in.  hv  2 


Fig.    17 — Interior  of   Tempering    Plant   for   a    Small    Shop 

in.  anj^le  iron  and  the  tanks  are  made  of  '  ^^  in.  tank  steel. 
Ihf  oil  u.sed  is  a  mixture  of  one-third  kerosene  and  tvvo- 
tliird>  lard  oil. 

l-'is;.    15    illu.-«trates   a    |)air  of  millini;  cutters  on  the   left. 

and  two  valve  chamber  liorinu  cutters  on  the  right.     Fig.  16 

is  a  drawing  of  the  milling  cutters  and  is  self-explanatory. 

The  milling  cutters  are  ustxl   for  general   slab  milling  and 

art   v<r\    fffu  ienl  and  economi«al.       They  are  made  of  high 

-peed   '•tecl   Itladc-   inscrte<l    in    a   >oft   steel   b<Kly,   and.   wlun 

Aiirkin^.  I  an   In-  u-ed  .-ini^ly  or   in   pair-.      W  lien   placed  to- 

ilethrr   .ill    die   arbor  they   measure    1()    in.   over   all.        Thi- 

(over-  th.-  avrrage  run  of  work.     Mie  blade<  are  set  in  with 

I  dovetail  and  on  an  angle  of  .^  deg.  as  shown  in  Tig.   lo. 

I  he    blades    lap    in    the    ( cntir    -o    that    they    make    a    ver\ 

-niiKitii  ■  ut.       riuy  have  takni  du-  jilait-  of  -obM  eutti-rs  ami 

al-ii   peu DiiHiiiLr  (Utter-   ill   thi-   -hop.       I  luy   will   jirodiitt 

I   heavier  chii"   and   snuMitlur  -urface  than   the   peg  tuitir- 

lliat  we  baye  u-e<l.     They  are  ea-\  to  IiaiidK'  on  the  urindinL' 

machine..  ;ls   iliey   arc   not    so   loii^   and   lua.vy    a-    llie   otlier- 

iind  it  i>  "ea-y  lo  replace  tlu"  blade-  when  tlie\  are  worn  out. 

riu'  two  valve  (hamlter  boriii-.:  ( utters  -liown  on  the  right 
in  Viii.  15  are  u-ed  on  a  re"4ular  portable  boring  Itar  and 
arc  useU'ilv-t«ad  of  tin-  ~pid(  r  with  borin;_r  tool-.  We  liavr 
llirit  for  eacli  -i/.i-  of  valve  (bainbir;  t'or  in<tan«e.  a  \2  in.. 
\2  ]  \u  in.  and  \2's  in.  When  the  ihamber  i-  re-bu-hed 
We  u-e  for  the  l"ir.-l  borini;  tlu'  ]2  in.  (Ulter.  t'or  the  second 
boring  the  IJ  1  1<»  in.  ( utter,  and  b)r  the  third  lioring  the 
12- s  in.  cutter.  Kath  boring  i-  doiu-  with  om-  tut  and  a 
lkav\  feed  aJid  a  t'lni-h  i>  produ(fd  in  the  chambir  that 
'aiiiiot  i,i-  doiu'  with  till'  -pidtr  and  boriim  l"*'l-  'he  a* - 
'uraiv  of  the  tool-  i-  maintaiiu-d  in  the  tool  room  and  when 
the  ihamber-  an  bored  tlie\  are  exactly  to  si/e  and  do  not 
have  to  be  calipered  or  botherrd  with  b\  the  operator.  I  hi- 
al.-o  .-laudardi/e.-  the  valve  i  haml)er>.  making  tlu-m  a  uiven 
'^l/.C:  and  when  they  are  b(»red  tliey  are  lettired  »  Karlv  on 
the  ijutijde.  .1,  B,  o:  (.'.  The  letter  .1  signifies  that  the 
bushing  is  of  its  original  size,  the  letter  H  siunitle-  that  it 
ha-   bcon   ro-lK>rcd  qace;   the  letter  C"   -iiznitu-   that    it   has 


been  re-bored  the  second  time.  With  this  standard  it  is 
only  necessary  to  carry  three  sizes  of  packing  rings,  sizes 
.1,  li,  and  C.  The  rings  are  turned  after  beini:  lUt.  so  that 
they  arc  perfectly  round  and  ht  the  chaml»er.  "Jhcse  ut- 
ters are  made  with  hish  speed  steel  blades  inserted  in  a 
ca-t  iron  body.v    >:  o 

1- ius.  17  and  IS  -bow  a  very  eu'icient  temperini:  j^lant  tor 
a  medium  -i/xd  railroad  shop.  It  consists  of  a  furnace  willi 
three  .-eetiofis  icjr  hanlening:  a  crucible  .section,  an  oven 
section  and  a  forge  section;  a  temj>ering  <<il  bath  furna«e. 
'lUenihinij:  tanks  and  table  for  the  tool-.  The  hardening: 
iurna<f  i-  et|uipjx'd  with  a  high  rcsist.nue  pyrometer,  with 
a  thermo-eouple  hading  t«»  etich  .section.  The  temjjering 
itath  is  e<|uipped  with  a  thermometer,  registering  up  lo  U>0 
deg.  I'ach  >ecti<jn  of  the  hardening  furnace  has  heavy  lin- 
ing- -o  that  it  can  be  used  f<)r  hardcnim;  high  -jxed  steel. 
Ihe  crucible  .section  can  be  used  lor  hardi-ning  with  molten 
lead  or  horium  chloride;  also,  small  temjH-ring  can  l»e  done 
in  thi-  .section.  The  oven  section  i.»  used  for  hardening  dies. 
milling  <  utters,  large  ta{»s.  etc..  and  the  btrge  section  i^  u.sed 
tor  luirdening  niachine  tools,  although  ii-  rant:e  of  work  i- 
very   wide.      '   /'  -^    '.     ,. 

Ilu-  temperimi  b.cth  -hown  at  the  right  in  Fig.  18  is  one 
of  the  most  valuable  lool-  in  a  shop.  .\  hirge  «|Uantity  of 
tcjols  can  be  pl.icccl  in  thi-  bath  and  tbe  temper  drawn  to 
an  exact  point.  It  i-  <  usiomary  to  harden  all  t(V)ls  on 
hand  to  l>e  hardened  ;ind  draw  tlu-m  all  by  one  lieating  of 
the  tempering  b;ith.  Different  tool-  rcjuire  different  draw- 
ing. Ihis  is  done  with  -mall  wire  ba-ket>  so  that  the  tools 
ean  be  taken  out  as  they  reach  the  re<|uired  tenijKiTature. 
In  the  left  hand  corner  of  lig.  17  are  the  c^uenching  tank-, 
()ne  for  clear  water,  one  for  salt  water  and  one  for  oil. 
I  hese  are  e(|ui|)ped  wi^h  ><  reen  pan?,  so  that  the  to»)l>  can 
be  raised  out  of  the  licjuid  and  allowed  lo  drain.  The  oil 
tank  is  e«iuipped  with  a  coil  of  pipe  in  the  l»ottom.  con- 
nected with  the  blower  line,  which  kee{>s  the  oil  circulating, 
thus  giving  the  UhA-  a  more  uniform  hardnes-.  The  tanks 
are  made  from  old  air  drum-  taken  from  .-crap.  I'hi-  plant 
is  in  the  tt>ol  rtx^n  and  under  the  tool  room  foreman's  charsje. 
The   hardening   furnace   i-   al-o  u-ed    f«»r   pre-heating   hiirh 


Fig.    IS — Anothei'    View    Showing    the    Heat    Tre.iting    Equipment 

-|«eed  -leel  tips  and  tool  -liank>.  wlien  the  \  arc  to  l»e  made 
into  machine  t-iol-.  one  -cition  heating  the  shank  to  1,450 
ilcg..  and  the  other  >ection  heating  the  tip  lo  1,850  deg. 
The-e  furnaces  arc  operated  with  manufadurcd  gas. 

ADDKKSS  in    MK.  CARM  ^ 

1.  .\.  Carney.  >uperintemlent  of  -hoj»-.  (hie ago.  Burling- 
ton i^  (Juimy.  addre— c-d  the  convention  in  p.irt  a-  follow-: 

I  do  not  want  to  t.ike  up  your  time  in  going  into  the  det;iils 
of  how  you  -hould  hold  \<»ur  tile,  the  ccm^truc  tion  of  tools 
;ind  things  of  that  ?-oTt  that  you  all  know  ni<»re  al)Out  than  I 
do.  What  I  want  to  touch  on  i-  not  >o  mu* h  details  as  it  is 
the  matter  of  toolrooms  in  ireiural.      Ihe  function  of  a  tool- 
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room  is  to  look  after  the  tools  wiiich  are  used  by  the  pro- 
ductive workers  in  the  shop,  whether  it  be  a  machine  shop, 
a  locomotive  crectinjr  shoj),  or  a  car  shoj).  I  have  in  mind 
one  toolroom  which  is  in  charge  of  one  man.  He  occupies  a 
room  about  10  ft.  square  and  his  sole  duty  is  to  repair  cutters 
for  bolt  trimming  machiner}-.  I  have  in  mind  another  tool- 
rotmi  that  has  more  machinery  in  it  than  we  have  in  the 
Aurora  shops  of  the  Burlington.  These  are  the  two  extreme 
limits. 

The  province  of  the  toolroom  is  to  make  the  tools  that  are 
needed,  to  maintain  them  in  such  a  condition  that  when  they 
are  wanted  they  are  ready  to  be  given  out,  and  to  have  them 
at  hand  so  that  there  will  be  no  delay  to  the  men  who  call 
for  them.  I  had  an  experience  some  years  ago  that  illus- 
trates this  point.  We  had  a  hurry-up  job,  and  it  was  not 
done  on  time;  on  investigating  the  matter  the  excuse  was 
made  that  "we  could  not  find  our  tools."  I  had  occasion  to 
look  into  this  matter  in  detail  and  I  found  that  the  statement 
was  true.  It  had  been  the  practice  for  each  man  to  get  the 
tool  that  he  wanted,  to  use  it,  and  then  throw  it  down  on  the 
floor.  If  someone  else  wanted  this  tool  and  remembered 
who  had  used  it  last  he  might  be  able  to  find  it  on  the  floor; 
if  he  did  not  find  it  there  he  kept  on  hunting  until  he  did 
find  it.  The  result  was  an  enormous  amount  of  time  wasted 
in  chasing  up  tools.  There  was  no  toolroom  for  this  par- 
ticular department  and  never  had  been.  I  asked  the  men 
whether  they  would  use  a  to<jlroom  if  we  would  give  them 
one,  and  they  agreed  to  do  so.  So  a  toolroom  was  built. 
This  was  not  a  manufacturing  dei)artment  and  there  were 
no  machine  tools  required;  the  toolroom  was  simply  a  place 
to  keep  the  special  articles  that  were  needed  at  various  times 
in  the  work  of  the  department.  When  they  took  a  tool  out 
of  the  toolroom  and  used  it,  a  majorit}-  of  the  men  would  put 
it  back.  A  few,  however,  said  they  did  not  have  time  to  do 
this.  I  told  the  majority  of  the  men  who  are  living  up  to 
the  rules  that  I  did  not  want  to  say  anything  to  the  others, 
but  that  every  time  they  found  a  man  dropping  a  jack,  a 
special  bar,  or  whatever  it  might  l>e  on  the  platform  and 
going  away  and  leaving  it,  I  wanted  them  to  get  after  him. 
They  did  xh\>  and  the  second  day  we  had  no  more  trouble 
of  this  kind. 

The  toolroom  can  l>e  a  great  factor  in  the  safety  move- 
ment. As  you  know,  the  men  who  use  hammers,  chisels,  etc., 
have  their  own  kits.  These  tools  become  dull,  the  heads 
become  burred  and  the  tools  are  unsafe.  I  think  everyone 
can  recall  someone  who  has  had  an  eye  injury  or  who  has 
cut  him.^elf  badly  from  the  cracking  off  of  the  head  of  a  cold 
chisel.  If  the  toolroom  will  carry  in  stock  a  lot  of  cold 
chisels,  sharpened  and  ready  to  be  delivered,  the  men  may 
be  saved  a  lot  of  time.  When  a  man  turns  in  his  defective 
chisels  the  ones  which  he  receives  are  ready  to  go  to  work. 
He  does  not  have  to  go  to  the  grindstone  or  run  over  to  the 
blacksmith  shop  and  spend  a  lot  of  time  getting  them  dressed. 
That  is  the  thing  I  have  in  mind :  the  importance  of  the  tool- 
room in  having  things  ready  and  in  good  condition  when 
wanted.  The  motto  of  the  toolroom  should  be  "a  place  for 
everything  and  everything  in  its  place."  That  refers  to 
everything  from  the  commonest  cold  chisel  up  to  the  most 
complicated  tools  that  can  possibly  be  made. 

OTHER  BUSINESS 

The  following  officers  were  elected  to  serve  for  the  ensu- 
ing year:  President,  C.  A.  Shaffer,  Illinois  Central,  Chicago; 
first  vice-president,  J.  C.  Bevelle,  El  Paso  &  Southwestern, 
El  Paso,  Tex.;  .second  vice-president,  W.  M.  Robertson, 
Illinois  Central,  New  Orleans,  La.;  third  vice-president, 
J.  B.  Hasty,  Atchison,  Topeka  &  Santa  Fe,  San  Bernardino, 
Cal.;  secretary-treasurer,  R.  D.  Fletcher,  Belt  Ry.  of  Chi- 
cago, Chicago;  chairman  of  the  executive  committee,  B. 
Henrickson,  Chicago  &  North  Western,  Chicago.  The  as.so- 
ciation    voted    to   hold    its   next   convention    in    Chicago. 


PORTABLE  AIR  HOIST 

BY  E.  A.  MURRAY 

Nfaster  Mechanic,  Chesapeake    Ohio,  Clifton  Forge.  Va. 

The  accompanying  engraving  shows  a  form  of  portable 
air  hoist  suitable  for  roundhouse  work  in  cases  where  the  type 
of  floor  used  permits  of  its  use.  This  hoist  was  made  in  the 
shops  at  Clifton  Forge  and  is  used  for  lifting  engine  fronts, 
air  pumps,  smokestacks,  etc.  The  construction  is  clearly 
shown  in  the  illustration.  The  cable  which  is  shown  with  a 
l)roken  end  is  secured  to  the  cleat  on  the  vertical  wooden  post 


Portable  Air  Hoist  for  Roundhouses 

in  front  of  the  air  cylinder.  When  the  hook  on  the  end  of  the 
cable  is  made  fast  to  the  object  to  be  lifted  the  piston  in  the 
cylinder  is  at  the  top  of  its  stroke;  when  the  slack  is  taken  out 
of  the  cable  it  is  fastened  to  the  cleat. 


Brittleness  of  Annealed  Copper. — This  was  the  sub- 
ject of  a  paper  at  the  annual  convention  of  the  American 
Electro-chemical  Society.  The  conclusion  was  drawn  that 
brittleness  of  copper  developed  during  heating  in  the  process 
of  manufacture  and  frequently  ascribed  to  "burning"  is  in 
reality  a  deoxidation.  With  ordinary  commercial  copper, 
serious  brittleness  begins  to  appear  at  400  degs.  C.  in  dry 
hydrogen,  at  600  degs.  C.  in  wet  hydrogen. — American 
Machinist. 

Detekminixc;  Cylinder  Cle.araxce  Tr.avel. — Clearance 
travel  in  a  steam  or  ammonia  cylinder  may  be  determined 
by  inserting  a  piece  of  lead  or  soft  solder  wire  between  the 
piston  and  the  head  so  that  it  will  be  flattened  between  at 
the  end  of  the  stroke.  The  amount  of  clearance  is  then 
found  by  a  micrometer.  This  thickness  of  the  flattened  wire 
expressed  in  fractions  of  an  inch,  divided  by  the  stroke  in 
inches,  gives  the  percentage  of  clearance.  If  the  volume  of 
the  clearance  space  is  to  be  determined,  the  machine  is  turned 
over  so  that  the  piston  stands  at  the  end  of  the  stroke,  the 
exhaust  valve  is  closed,  and  the  space  is  filled  with  oil.  This 
gives  the  volume  or  total  clearance.  As  a  check  the  oil  should 
be  measured  both  as  it  goes  in  and  as  it  is  drawn  out  of  the 
cvlinder. — Power. 
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ADJUSTABLE     DETHREADING     ATTACH- 
MENT FOR  STAYBOLT  MACHINES 

The  operation  of  the  reducing  or  dethreading  tools,  by 
which  the  threads  are  turned  off  the  body  of  the  bolt  in 
Lassiter  staybolt  machines,  is  automatic  for  each  length  of 
bolt  but  a  separate  set  of  profile  strips  is  required  for  each 
length  of  bolt,  these  strips  being  removed  and  replaced 
whenever  the  bolt  length  is  changed.  This  not  only  requires 
the  maintenance  of  a  large  stock  of  profile  strips  but  involves 
the  loss  of  considerable  time  in  changing  and  adjusting  the 
strips.  An  attachment  for  this  machine  has  been  patented 
by  S.  L.  Gary,  401  West  33rd  St.,  South  Richmond,  Va., 
which  is  designed  to  overcome  these  difficulties.  This 
attachment  provides  a  single  set  of  adjustable  profile  strips 
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Dethreading  Attachment  for  the  Lassiter  Stayboit  Machine 


which  may  quickly  be  set  for  any  desired  staybolt  length, 
adjustment  also  being  provided  for  variations  in  the  length 
of  thread  at  either  end  of  the  staviiolt. 

In  the  Lassiter  machine  the  staybolt  is  held  in  a  vertical 
position  by  a  chuck  at  the  lower  end  and  revolved  about 
its  own  axis.  The  threading  dies  are  contained  in  a  sliding 
head,  guided  by  two  vertical  rods  and  fed  by  gravity.  The 
dies  are  opened  and  closed  automatically,  closing  in  the 
upper  position  through  the  action  of  an  adjustable  lug 
secured  to  one  of  the  vertical  guides,  and  opening  at  the  end 
of  the  cut  in  a  similar  manner.  In  addition  to  the  dies  the 
cutter  head  also  contains  two  horizontal  cutting  tools  placed 
opposite  each  other,  the  cutting  ends  of  which  are  normally 
held  away  from  the  surface  of  the  staybolt  by  means  of 
springs  in  the  head.  A  roller  attached  to  the  shank  of  each 
of  these  tools  bears  on  the  surface  of  a  vertical  control  bar 


one  of  which  passes  through  each  side  of  the  head  and  is 
rigidly  fixed  at  the  top  and  bottom  parallel  to  the  guide  rod. 
By  means  of  profile  strips,  properly  located  on  the  edges  of 
the  control  bars,  the  rollers  are  forced  out  from  the  bars 
iind  the  cutters  are  fed  into  the  staylx)lt  at  any  desired  dis- 
tance below  the  upper  end.  As  the  dies  feed  downward  the 
cutting  tools  continue  to  remove  the  threads  from  the  Ixxly 
of  the  bolt  until  an  off.set  near  the  lower  end  of  each  control 
bar  is  reached.  These  ])ennit  the  springs  in  the  head  to 
draw  the  cutting  tools  back  from  the  work,  thus  leaving  the 
threads  on  the  lower  end  of  the  Ixjlt. 

The  drawing  shows  the  details  of  the  adjustable  profile 
attachment.  One  of  the  cutting  tools  is  shown  but  the  de- 
tails of  the  head  are  not  included  as  the  standard  Lassiter 
liead  is  used.  At  the  top  of  the  drawing  is  shown  one  of 
the  control  bars,  which  is  made  from  machine  steel  and 
finished  to  a  ^-in.  to  ^-in.  section  for  the  greater  part  of 
its  length.  For  a  short  distance  at  the  l)ottom  the  depth  is 
decreased  from  ^  in.  to  35/64  in.  The  profile  strip  is  made 
from  tool  steel  and  bears  against  the  edge  of  the  control  bar. 
It  is  held  in  place  by  a  U-shaped  bronze  slide  and  a  toggle 
clamping  device  which  automatically  grips  the  bar  and 
normally  prevents  the  profile  strip  from  sliding  downward. 

By  referring  to  the  details  of  the  clamping  device  it  will 
be  .-^een  that  it  consists  of  two  rectangular  blocks  separated 
ly  two  small  struts,  recesses  for  the  ends  of  which  are  pro- 
vided in  the  adjoining  faces  of  the  blocks.  When  the  wedge 
is  in  place  in  the  slide  the  outer  block  is  prevented  from 
moving  vertically  with  respect  to  the  J^lide  by  means  of  a 
tap  screw  passing  through  the  back  of  the  slide.  A  coil 
spring,  2  in.  long,  is  placed  between  the  blocks,  one  end  bear- 
ing against  a  shoulder  on  the  inner  block  and  the  other 
against  a  shoulder  on  the  outer  block,  the  spring  tending  to 
move  the  inner  block  upward  and  thus  bring  the  toggle  ac- 
tion into  play.  The  gripping  power  of  the  device  may  \yt 
adjusted  by  means  of  two  set  screws  through  the  back  of  the 
slide,  which  bear  against  the  outer  l)lock. 

When  assembled  on  the  control  bar  a  slotted  plate  is 
attached  to  the  slide,  a  screw  on  the  cutter  head  sliding 
freely  in  the  slot.  The  length  of  the  slot  may  be  adjusted  by 
means  of  a  sliding  block  at  the  upper  end,  which  may  be 
clamped  in  any  position  desired.  In  operation,  the  screw  on 
the  cutter  head  will  be  at  the  top  of  the  .slot  as  the  dies  begin 
their  downward  feed  on  the  body  of  the  staylxilt.  As  the 
bead  feeds  down  the  rollers  on  the  dethreading  tools  will 
-trike  the  profile  strips  and  l)e  forced  out  from  the  control 
l)ars,  thus  causing  the  tools,  which  follow  directly  after  the 
threading  dies,  to  be  fed  into  the  staybolt.  It  will  be  noted 
tliat  the  inner  block  of  each  profile  strip  clamping  device 
projects  slightly  above  the  top  of  the  slide.  As  the  head 
moves  downward  it  strikes  the  ends  of  these  blocks,  thereby 
releasing  the  profile  strips  and  permitting  them  to  move 
down  with  the  head  When  the  slides  reach  the  offsets  in 
the  control  bars  the  springs  in  the  cutter  head  will  force  the 
profile  strips  into  the  offsets,  which  permit  the  ends  of  the 
tools  to  clear  the  staybolt  for  the  remainder  of  its  length. 

When  the  bolt  is  finished  the  dies  are  opened  automat- 
ically and  the  head  is  then  moved  up  to  permit  the  removal 
of  the  finished  staybolt  and  the  insertion  of  another.     Until 
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the  screws  in  the  sides  of  the  head  reach  the  top  of  the  slots 
the  profile  strips  will  remain  at  the  bottom  of  the  control 
bars;  then  they  will  be  pulled  up,  the  clamps  being  released 
automatically  by  the  lifting  of  the  slides.  The  length  of  the 
slots  thus  determines  the  length  of  the  threads  on  the  upper 
end  of  the  staybolt.  The  length  of  the  threads  at  the  lower 
end  of  the  bolt  is  determined  by  the  height  of  the  offset  in 
the  control  bars.  This  may  be  adjusted  by  moving  the  bars 
vertically  in  their  supporting  lugs,  the  ends  of  the  bars 
being  threaded   for  that  purpose. 


ACME  ENCLOSED  GROO\'E  CURTAIN 

FIXTURES 

The  Acme  Suj>ply  Company,  Chicago,  111.,  has  recently 
placed  on  the  market  a  new  curtain  fixture,  the  interesting 
feature  of  which  is  tlie  arrangement  preventing  the  curtain 
from  being  accidentally  removed  from  its  groove.  This  is 
accomplished  by  placing  a  retaining  strip  over  the  groove,  as 
sho\\n  in  the  illustrations.  Metal  shoes  on  the  fixture  at 
the  bottom  of  the  curtain  are  provided  with  flanges,  which 
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Styles  of  Groove  Construction 


are  held  in  contact  with  the  retaining  strip  by  springs  located 
inside  the  fixture  tube.  Xo  pinch  handles  are  required  to 
operate  the  curtain,  and  it  can  be  raised  or  lowered  from 
any  point  along  the  bottom.  It  automatically  retains  its 
alinement  in  the  horizontal  position  and  the  fixture  stays 
inside  the  groove  where  it  belongs.  The  springs  in  the 
fixture  tube  cause  the  flange  on  the  metal  shoe  to  clutch  the 
retaining  strip  firmly  enough  to  prevent  the  creeping  of  the 


Acme  Enclosed   Groove   Curtain   Fixture 

curtain  under  any  service  conditions.  The  groove  recom- 
mended for  the  use  with  this  fixture  is  shown  in  Style  1.  It 
is  ^-in.  wide  by  ^2-in.  deep,  with  an  opening  5/16-in. 
wide.  Special  fixtures,  however,  can  be  furnished  which 
will  operate  in  grooves  -^g-in.  by  ^8-in.,  but  the  5^-in.  width 
is  preferable.  There  are  four  styles  of  grooves  illustrated 
to  accommodate  the  various  types  of  car  construction.  The 
fixture  can  be  adjusted  for  proper  tension  without  removing 
the  curtain  from  the  groove. 


THE  ROBINSON  TRAIN  LINE  CONNECTOR 

The  illustrations  show  the  Robinson  automatic  connector 
for  both  freight  and  passenger  train  lines  as  it  is  now  manu- 
factured after  several  years  of  development,  by  the  Robin- 
son Connector  Company,  Branford,  Conn.  A  number  of 
these  connectors  have  been  in  use  on  the  Canadian  Northern 
for  several  years,  where  they  are  said  to  have  met  the  con- 
ditions imposed  by  the  severity  of  the  climate  obtaining  in 


Details   of  the    Robinson    Connector 

the  territory  through  which  that  line  operates,  and  their  use 
is  being  extended. 

Referring  to  the  photograph  of  the  parts,  it  will  be  seen 
that  the  connector  is  made  up  of  but  five  pieces;  the  head, 
the  spring,  the  bolt,  the  pivot  bar  and  the  arm  which  sup- 
ports the  connector  from  the  coupler  head.  In  assembling, 
the  bolt,  with  the  pivot  bar  in  place,  is  first  passed  through 
the  hole  in  the  end  of  the  head,  the  ends  of  the  pivot  bar 
being  provided  for  l)y  the  longitudinal  opening  through  the 


>> 

' ■* 

-r     -M,!   r     AW 

mm    fi 

1 

§1 

The  Operation  of  the  Freight  Car  Connector 

?hank  of  the  head.  The  head  is  then  placed  in  the  arm 
with  the  flange  bearing  against  the  rear  face  of  the  jaws  and 
the  ends  of  the  pivot  bar  seated  in  pockets  in  the  jaws. 
When  the  spring  is  placed  on  the  bolt,  the  whole  device  is 
held  securely  in  place,  the  front  end  of  the  sjjring  bearing 
against  the  end  of  the  head  and  the  rear  end  against  a  collar 
on  the  end  of  the  bolt.  It  will  be  seen  that  the  tension  of  the 
spring  presses  the  flange  of  the  head  securely  against  the  face 
of  the  arm  and  thus  normally  supports  the  head  in  a  hori- 
zontal position. 

The  supporting  arm  is  bolted  to  a  lug  on  the  under  side  of 
the  coupler  head.  This  lug  may  be  gas-welded  to  existing 
couplers  while  on  new  ones  it  may  be  cast  integral.     When 
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,ched  to  the  coupler  the  gaskets  in  the  contact  face  of 
(1  should  be  from  1^-in.  to  2-in.  ahead  of  the  inside  face 
the  coupler  knuckle  when  closed,  this  being  the  amount 
compression  to  which  the  connector  spring  is  subjected 
en  the  cars  are  coupled.  The  spring  is  designed  to  pro- 
duce a  pressure  of  about  600  lb.  per  inch  of  compression,  the 
force  holding  the  connectors  together,  therefore,  being  about 
9(,.)  lb.  to  1,200  lb. 

One  of  the  illustrations  shows  the  position  of  the  heads 
when  the  cars  are  coupled.  By  the  compression  of  the 
tj  rings  the  flanges  at  the  rear  ends  of  the  heads  have  been 
iiioved  back  from  the  face  of  the  supporting  arms,  thereby 
jjroviding  for  complete  angular  flexibility  of  the  two  heads, 
a(ting  as  a  unit.  The  only  resistance  to  angular  movement 
i.-  the  slight  friction  between  the  bolt  and  the  pivot  bar  and 
tlu'  friction  at  the  pivot  bearings  of  the  latter.  As  this  never 
amounts  to  more  than  a  few  pounds  while  the  vertical  faces 
of  the  heads  are  held  together  by  900  lb.  direct  pressure,  it 
i-  impossible  for  them  to  be  separated  by  any  movement 
between  the  adjoining  coupler  heads,  either  vertical  or 
angular. 

The  operation  of  the  gathering  arms  will  be  clearly  under- 
stood from  the  illustrations.  They  are  designed  to  insure 
tlie  positive  action  of  the  device  under  all  conditions  of  serv- 
ice, operating  without  difficulty  on  curves  up  to  34  deg.  and 
with  variations  of  4  in.  in  the  height  of  the  opposed  couplers. 
The  hose  used  is  M.  C.  B.  standard  with  the  exception  of 


coupling  is  then  inserted,  a  spring  latch  being  provided  on  the 
latter  to  prevent  accidental  discormection. 

The  connector  head  is  designed  for  use  with  a  single  hose 
connection  on  freight  equipment  and  with  three  connections 
on  passenger  equipment.  The  drawing  shows  the  passenger 
car  connector.  The  brake  hose  connects  to  the  middle  open- 
ing while  the  signal  and  steam  hose  connections  are  placed 
above  and  below  it  respectively.  With  the  exception  of  the 
addition  of  connections  and  ports  for  the  latter  two  lines,  the 
passenger  equipment  is  practically  the  same  as  that  for 
freight  cars.  Standard  M.  C.  B.  gaskets  are  used  in  the 
signal  and  brake  ports  while  special  rubber  gaskets  with  high 
heat  resisting  properties  are  used  in  the  steam  ports.  All  are 
easily  inserted  or  removed. 

The  passenger  car  connectors  have  a  total  weight  of  40  lb., 
while  the  weight  of  the  freight  connector  is  35  lb.  With  the 
exception  of  the  spring,  the  parts  are  all  malleable  iron 
castings,  the  head  being  galvanized  to  prevent  corrosion. 


THE  "GUN"  TAP 

On  page  429  of  tlie  August,  1916,  issue  of  the  Railuay 
Mechanical  Engineer  there  was  published  a  description  of 
the  "Gun"  tap,  manufactured  by  the  Greenfield  Tap  &  Die 
Corporation,  Greenfield,  Mass.  We  are  informed  by  the 
manufacturers  that  the  statement  that  this  tap  gets  its  name 
from  the  fact  that  it  was  originally  designed  for  use  in  gun 
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the  length  of  the  steam  and  signal  hose,  these  being  some- 
what shorter  than  the  standard.  The  signal  and  brake  hose 
are  coupled  to  the  connector  head  by  a  union  of  the  bayonet 
joint  type,  which  requires  but  a  quarter  turn  to  the  right  or 
left  to  couple  or  disconnect.  The  hose  end  of  this  union  is 
fitted  with  a  special  type  of  gasket  which  tends  to  tighten 
under  pressure  and  insures  freedom  from  leakage  at  this 
point.  The  steam  hose  is  coupled  to  the  connection  by  a 
lireaded  union  which  is  easily  disconnected  with  a  wrench 
or  hammer.  Special  interchange  couplings  are  provided  for 
use  in  making  connections  with  cars  not  equipped  with  the 
Robinson  connector.  These  consist  of  short  sections  of  metal 
tubing,  to  one  end  of  which  is  threaded  a  hose  coupling  of 
the  standard  type  and  on  the  other  end  of  which  is  provided 
a  bayonet  coupling  to  fit  the  socket  on  the  end  of  the  hose 
m  the  case  of  the  signal  and  brake  hose,  and  a  threaded 
union  in  the  case  of  the  steam  hose.  The  hose  is  first  dis- 
connected   from    the   connector    head    and    the    interchange 


work,  is  incorrect.  The  tap  is  so  called  because  of  the  fact 
that  the  shearing  action  of  the  cutting  teeth  deflects  the  chips 
and  throws  them  straight  ahead  of  the  tap  in  long  unbroken 
curls.     This  action  gave  rise  to  the  name. 


Cement  for  Steam  Pipes. — ^Cement  of  specially  valuable 
properties  for  steam  pipes  and  for  filling  up  small  leaks  such 
as  blow-holes  in  a  casting,  without  the  necessity  of  removing 
the  injured  pieces,  is  composed  of  5  parts  by  weight  of  paris 
white,  5  of  yellow  ocher,  10  of  litharge,  5  of  red  lead  and  4  of 
black  oxide  manganese,  these  various  materials  being  mixed 
with  great  thoroughness,  a  small  quantity  of  asbestos  and 
boiled  oil  being  afterward  added.  The  composition,  as  thus 
prepared,  will  set  hard  in  from  two  to  five  hours  and  possesses 
the  advantage  of  not  being  subject  to  expansion  and  contrac- 
tion to  such  an  extent  as  to  cause  leakage  afterward,  and  its 
efficiency  in  places  difficult  of  access  is  important. — Pozi-er. 
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tilt'  >cro\vs  ill  ilic  -ido  of  ilu-  lu.nl  n.u  h  tin  \'>\>  i>i"  the  .--lots 
tin-  ipriifilr  ~tri['.-  uill  rtiii.iiii  .ii  ilu-  i'tptinin  n\  \\\v  lontnil 
l>ur?;  dun  tiny  will  \>c  iiulKd  up.  tlic  tlainp.'-  1-iiiii,'  ril«.a>cil 
:iUtoni;iii(.all>  l>y  thi-  littiim  ot"  ilu-  -lith-.  I  lu'  Uiii,'th  of  tlic 
A(){>  tliu>  (kttrinini'-'  ihc  Kiiiith  ni"  tlu-  ihrr.iil-  on  tin-  up|)«r 
erul  of  the  .-taylutlt.  Ilu-  ]iin:ili  nf  tlu  tlin;nl-  at  tlu-  l(i\\<-r 
rrul  u(  tlif  Imli  i~  tl<iirinim-<l  I'V  tlu-  lui^'lit  of  tlu-  offset  in 
the  (oiitri)l  Ii;tr>.  I  hi-  may  In-  a<liu>lul  l-y  nni\iiiLi  the  l>ars 
vtrticall}  in  tluir  -upiMirtiiiL'  iuu-,  the  .eii«J.-  (if  tlu*  i»ar- 
heini;   tlircaded    for   that    purpose.       r.V- 


riii:  KornxsoN  i  k ain  link  conniciok 

The    'llii-tratiiin-   -how    the   Rol»in-(tii   autoliiati«    (."nncctor 
for  hoth  freight  and  |>a>.->eiii:er  train  lines  a-  it  i-  now  nianu- 
fadured  after  >everal  \»ar>  of  developnuiit.   !•>    the  Roliin 
-on    Connettor   ("onipany,    iJranford.    Conn.      .\    nunil'«r   of 
tlu-e  (.onneitor-  have  l»een  in  u-e  on  the  Canadian  Nnrtheri 
for  -ixcral   \iar>.   wluri-  tluy  .ire  -aid   to  have  nut  the  eon 
dition-   inipo-ed   l.\    the  -t-xcritx    of  the  climate  oi.tainini;  ii; 


ACMI     INCLOSf-:!)  CIHOON  i:  CI  KI  \l.\ 

I  l\  IlKKS 

■-"rhji'AcnHj  Supply  <"<iinpany.  Chi(.iu:o.  111.,  has  recently 
plaa'<l  on  tlie  markvl  a  new  lurtain  l"i\tiir»-.  the  interesting 
featuri-  lif  whieh  i-  the  arnmizeinent  preveiuini:  the  « virtain 
from  heinir  a< » idejitall}  renuAed  from  it-  i:roo\i-.  Ihi?  i- 
ar(()n";pM>hed  hy  |»l;i:ein»:  a  retaininu  -trip  over  the  yroove,  as 
?ho\\n  in  the  ilUi>tr.itioii-  Metal  -hoe-  on  the  t'lxture  at 
the  h<ittoni  ...of  the  eiirtain   ari    ippivided   with    t1ani.'e-.   whit  h 
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Styles  of  Groove  Construction  -.  ,,, 

are  held  in  (  oiit.u  t  with  the  retaininii  -trip  \>\  -prints  looattd 
inside  the  tl.Mitre  tula.  No  piiu  h  h.indle-  are  reijuin-d  to 
operate  the  eurtain.  and  it  <an  l>e  r.ii-ed nr  lowered  from 
any  point  aloni.'  tlu*  l>oitom.  It  aiitoniatii  ally  retain-  it> 
alinemetit  m  ilu-  hi>ri/«iiital  po-ition  ,iiid  the  I'lxture  stay- 
in-id.e  tile  t;njove  where  tt  l.eIonir>.  The  -prini£>  in  the 
tlxtur.'  tul"  eau-e  the  llaii-ie  on  the  metal  -hoe  to  tlutih  the 
ret.'.ininir  -trip  t'lrmlx   eiiouv'h  to  }»rev<nt  the  creeping  of  the 
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the  territory  tiirou<:h  whidi  that   line  operates,  ami  their  iisc 
i-   Iteiiiii  extended. 

keferrinu  to  the  |)hotoL;raph  of  the  part>.  it  wiil  t.e  Seen 
that  the  eonnettor  i-  made  u|>  of  hut  tive  pieces:  tlu  head, 
the  -prim.',  the  I'oit.  the  pivot  liar  aiul  tlu-  arm  whiih  ^up- 
p<]rt-  the  Miiuuttor  from  the  »oupler  head.  In  .i>-emtilini,'. 
the  holt,  with  the  ])ivot  har  in  |»laee.  i-  tir-t  pa>-(d  throuiih 
the  hoK-  in  the  end  of  the  lua<l.  tlu-  end-  of  tlu  pivot  har 
I'eim:  pro\  idtd   for  l>y  tlu-  loimituilinal  o|>eiiiiiu  throUL'h  the 


Acme    Enclosed    Groove    Curtain    Fixture 


curtain  under  an\'  .-e!\i.i  londilions.  The  trroove  rccom- 
mendt'd  for  the  u>e  with  thi-  li.xture  is  shown  in  Style  1.  It 
is 'ti-iiL '^vrde  by  J  2-in.  deep,  with  an  opening  .>  16-in. 
wide.  Speeial  fi.xtures.  however,  ( an  l)e  furnishe<l  which 
will  (►j.erate  in  i,'r<M)Ves  "s-in.  l>v  -^r^-in.,  hut  the  '  j-in.  width 
is  i>releral>le.  1  here  are  four  -tyles  of  gnxnes  illustrated 
to  a<<ommodate  the  v.iriou-  types  of  car  construction.  The 
fixture  <  an  he  adju-ted  f<  r  projur  tension  without  removinu 
the  <  urtain   fntm  the  groove. 


The  Operntion  of  the   Freight   C.nr   Connector 

-hniiTV  of  tile  liead.  The  head  i-  then  |ila«ed  in  the  ami 
with  the  llaiige  luaring  again-l  the  rear  fa<  «•  of  the  jaws  and 
the  end-  of  the  pivot  har  -i-ated  in  p<M  ket-  in  the  i.iws. 
When  the  -priim  i-  plated  on  tlu  l.olt.  the  whole  deviie  is 
luld  -teurely  in  place,  tlu  front  i  nd  of  the  -pring  l-ciring 
again-t  the  end  of  the  head  and  tlu-  nar  end  again.-i  ,.  »ollar 
on  the  end  of  the  iiolt.  Ii  will  he  -ei'ii  that  the  len-ioi:  of  the 
-jirim:  pre--e-  the  tlanu'e  of  the  head  -t'cunlv  again-t  the  face 
ol  the  arm  aiul  tlui-  normally  -upport-  the  lu-ad  iii  ,»  hori-. 
/»<ntal   |io-iiion. 

The  -upporting  arm  is  h<»lted  to  a  lug  on  the  under  -uit   of: 
the  coupler  luail.       rhi>  lug  may  he  gas-wt  hUd   to  t  \i-ting 
coupler-   while  on  tuw  ones  it  ma\    hi-  la-t   integral       When 


Ill  MBEH, 


19K. 


RAil.WAV     MKCHAXKAI.     IN'dlXi.lR 


4<> 


in  (I  to  the  coupKr  the  i;a>kct.-  in  the  comact  face  of 
i  ;houl(l  l>e  from  1  '  j-in.  t<>  2-in.  ahead  of  the  in-.idc  face 
he  coupler  knuckle  when  elo-ed.  lliis  being  the  amount 
,inipre>sion  to  which  the  coiine<tt)r  >print!:  >s  subje-cled 
.1  the  cars  are  (ouplcci.     'ihe  ^[trini:  i>  dc-itined  to  pro- 

a  prtssure  of  al)out  ()<>()  lb.  j)er  inch  of  compression,  the 
,   JKjlding  the  connector.-  toi^ether,  therefore,  being  about 

>][>,    to     1.200     lb.  V   \^;:-    /.:.;:■    =:>■:■     /  r;>\   •/  ^.f  .-:^-     r -. 

»!ie  of  the  illustratioiis  shows  the  position  of  the  heads 

;i    the   cars    are    coupled.       Jiy    the    ((impression    of    the 

•iiu'-  the  flanges  at  the  rear  ends  of  the  heads  have  been 

(1  back  from  the  fad'  of  the  supporting  arm>.  thereby 

\i(ling  for  complete  angular  flexibility  of  the  two  heads. 

ii:  as  a  unit.  The  only  resistance  to  angular  movement 
Ik-  -light  fridion  between  the  l)olt  and  the  j)ivot  liar  and 

friction  at  the  pivot  l)earing>  of  tiie  latter.  As  this  never 
o'unts  .to  more  than  a  few  pound-  while  the  vertical  faces 
ilie  heads  are  held  together  by  *^(MI  lb. direct  pressure,  it 
inijiossible  for  them  to  be  .-ejtarated  by  any  movement 
\veen    the    adjoining    cou[>ler    heads,    either    vertical    or 

.lula-Ti- _';:■'■■■/)-..;•■■.,   /    ■:■■'•'   --:"-:"  :._.'~s--^. ':  ^.  ■/.'■ 

I  lie  nperati(.n  nf  the  gatliering  arms  will  be  dearly  under 
r;.u(i   froni  the   illu>tration.^.       ihey   are   doigned   to   injure 
the -positive  action  of  the  deviie  under  all  ((»nditions  of  serv- 
■    o]K'rating  without  diffuultx   on  »urve-  up  to  .'^4  deu'.  and 

li  variation,-  of  4  in.  in  the  lu  ight  of  the  (i|i|io-ed  coupler^. 

II).    h(j.-e  used  isM.  C.  li.  standarAl  with  the  exception  of 


eoupling  i-  then  inserted,  a  -pring  lat(  h  being  provided  on-.'tiic 
hitter   t(j   prevent   accidental   dixonnet  lion. 

rill  connector  head  is  doigned  for  use  with  a  single  hose 
(onnection  on  freight  eciuipmeiit  and  witii  tliree  conne<  titm^ 
on  passenger  e»jui]iment.  Ihe  drawing  r-how-  the  pa-Mnv:er 
ear  (onncitor.  Ihe  brake  hose  (oniiect-  to  the  niiddle  ojtcn- 
ii.g  while  tlie  signal  and  steam  hose  connections  aw  placet! 
above  and  below  it  respectively.  With  the  exception  of  the 
addition  of  < oiiiiedions  and  }>ort-  for  the  latter  two  lim-.  tlie 
]ui.-.-enger  efjuipnient  is  practically  the  ^ame  a-  iliat  for 
freight  cars.  Standard  M.  (".  B.  gasket?  are  used  in  the 
signal  and  brake  jKirts  while  si)ecial  rubUr  gaskets  with  high 
luat  re-i>ting  properties  are  u-ed  in  the  steam  })ori-.  All  are 
ea.-ily   in-eried  or  rennjved. 

The  pa.--enger  car  connetior-  have  a  total  weight  of  40  lb.. 
whilt  the  weight  <>f  the  freight  eonne(tor  is  .o  lb.  With  the 
e.xception  of  the  spring,  the  part-  are  all  malleable- ir6n 
(  a-tings,  the  head  Ixing  iialvani/eil  to  prevent  ctM'fosion. 

jnii  "Gl  N'    TAP 

t  )n  page  42^  of  the  .\ugu.-t.  I'Mo.  i«>ue  of  the  Riirj..i\- 
Ml  rlhiuii'il  Fiii^innr  there  wa-  publi-he»l  a  de-cription  of 
the  ■(iun"  tap.  manufattured  by  the  (ircentleld  Tap  &  Die 
( Orporaiion.  Greenluld.  .Ma—.  \\ f  are  informed  bv  the 
ni.iiiuf.K  iur(  r-  that  the  -l.itenieiii  that  ihi-  tap  gets  it-  name 
from  the.  fact,  that  it  wa>  originally  d<-i^ned- for.ux.-  in  gun 
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'    length  of  the  steam  and  .-ignal  h<jse,  these  being  some- 

'hat  shorter  than  the  standard.      The  signal  and  brake  hose 

re  coupled  to  the  connector  head  by  a  union  of  the  bayonet 

•iiit  type,  which  re(|uires  but  a  »juarter  turn  to  the  right  or 

t  to  couple  or  disconnect.      The  hose  end  of  thi>  union  i- 

ned   with  a   -pecial   tyjie  of  ga-kit    whiih   tends  to  tighten 

n<1er   jtressure   and    insures    freedom    from    leakage   at   this 

'int.       The   -team    hose   is   cou|)led   to  the  tdiuuction    In    a 

'ireaded  union  which   is  easily  disconnected   with  a   wrench 

hammer.     Special  interchange  couplings  are  provided  for 

^<"  in  making  connections  with  cars  not  ei|uipped  with  the 

••^obin.scm  comiector.     These  consist  of  short  sec  lions  of  metal 

ubing,  to  one  end  of  which  is  threaded  a  ho-e  coupling  of 

'he  standard  type  ancl  on  the  other  end  of  which  is  provided 

liayonet  coupling  to  fit  the  sixket  on  tiie  end  of  the  hose 

-1  the  case  of  the  signal  and  brake  hose,  and  a  threaded 

;nic»n  in  the  case  of  the  steam  hose.       The  hose  is  I'irst  dis- 

'  onnected    from    the    ( onnector    head    and    the  -interchanire 


work,  i-  incorrect. The  t.iji  i>  -o  called  Invause  of  llic  flict 
that  the  shearini:  .ution  of  the  cutting  teeth  deflects  the  chips 
and  throw-  them  -traitilu  ahead  of  the  tap  in  long  unbroken 
turl-.      1  his  action  uave  ri>e  to  the  name. 


("iMi.Nl  F(«k  StK.xAf  Pii'i  s. — Cement  of  specially  valuable 
])ropcrties  for  steam  pi]ies  and  for  t'dling  up  small  le.ik-  >ueh 
a-  l>lc»w-holes  in  a  casting,  without  the  nenessity  of  rinuAing 
the  injurecl  piec^es^  is. « onipo-cd  of  .^  jtarts  by  weight  of  |raris 
white.  .>  of  yellow  ocher.  H>  of  litharge,  .>  of  red  lead  and  4  of 
black  oxide  maimaiie-e.  these-  various  materials  iieing  mixed 
with  great  lh(»roughne>>.  a  -mall  <|uanlitv  of  a-best»»s  and 
boiled  oil  being  afterward  .idded.  The  com|H)sition,  as  thus 
prepared,  will  set  hard  in  from  two  to  t'lve  hours  and  |h»-scssC-^ 
the-  advantage  of  not  being  -ui)ject  to  exjtansion  and  cotitra*  - 
lion  to  such  an  e.xtent  as  to  cause  leakage  afterward,  and  its 
eftieiency  in  places  diflicult  of  acct»>s  is  imjutrtant.— /'«T«.vr; 
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The  Chicago  &:  Ahon  has  made  an  increase  of  1^^  cents  an 
hour  in  the  wages  of  its  car  shop  employees. 

In  a  fire  at  Boston,  July  25,  the  Boston  &  Maine  lo.^t  a 
dining  car  and  seven  day  coaches;  estimated  total  loss 
$25,000. 

The  president  of  Cuba  has  signed  a  bill  providing  for  a 
commission  to  study  the  question  of  government  ownership 
of  railroads  in  Cuba. 

One  of  the  scale-testing  cars  of  the  United  States  Bureau  of 
Standards  has  been  testing  track  scales  used  by  the  railroads 
and  industries  around  Chicago. 

The  Southern  Pacific  has  105  dining  cars,  63  buffet  cars, 
four  cafe  cars  and  one  lunch  car.  Its  dining  car  mileage 
last  year  was  10,832,847,  and  3,207,353  persons  were  fed  on 
the  diners. 


The  Buffalo,  Rochester  &  Pittsburgh  Railway  Employees' 
Magazine  for  August  contains  an  article  descriptive  of  a 
high  speed  locomotive  with  slide  valves  which  is  operating 
.successfully  on  that  road  using  high  degree  superheated 
steam.  This  engine  has  ju.*;t  completed  30,000  miles  in 
difficult  passenger  service. 

Through  its  safety  committee  the  Nashville,  Chattanooga 
&  St.  Louis  has  inaugurated  a  campaign  against  "train  hop- 
ping." Within  a  period  of  two  weeks  recently,  two  boys  were 
crippled  while  trying  to  catch  rides  on  freight  trains  of  this 
railroad.  "Hopping"  is  usually  practiced  by  the  boys  of  the 
smaller  communities.  Arrests  have  proved  only  a  temporary 
preventive,  the  danger  seldom  being  realized  until  injury 
or  death  results,  in  which  case  a  lawsuit  usually  follows.  The 
central  safety  committee  of  the  road  has  conceived  the  idea 
mat  a  direct  appeal  to  the  parents,  stating  specific  cases,  sucH 
as  the  two  accidents  above  referred  to,  will  bring  results. 
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The  Pennsylvania  Railroad,  in  a  circular  calling  attention 
to  the  need  of  checking  infantile  paralysis,  recommends  that 
certificates  be  procured  from  the  proper  health  officers  for  all 
children  under  sixteen  years  of  age  before  buying  tickets  to 
any  point.  In  the  region  of  New  York  City  and  Philadelphia, 
additional  quarantines  are  being  constantly  established,  and 
in  all  directions  children  are  likely  to  have  their  journeys  cut 
short  by  the  quarantine  officers.  The  Baltimore  &  Ohio, 
whose  cautionary  circular  to  employees  was  issued  July  10, 
soon  after  the  epidemic  began  to  spread  from  New  York 
City  to  surrounding  places,  set  forth  in  succinct  fashion  what 
is  known  as  to  the  cause  and  the  prevention  of  the  disease, 
with  advice  as  to  proper  hygienic  measures. 

The  Baltimore  &  Ohio,  to  aid  in  the  Ohio  state  campaign 
to  protect  citizens  engaged  in  industrial  employment  against 
accidents,  has  notified  Victor  T.  Noonan,  director  of  safety 
of  the  Ohio  Industrial  Commission  that  it  will  tender  the 
use  of  a  passenger  coach  and  will  arrange  for  its  transporta- 
tion. The  car  will  be  fitted  up  with  exhibits  showing  what 
the  manufacturing  and  industrial  concerns  are  doing  to  pro- 
vide for  the  safety  of  their  workmen.  In  the  windows  of  the 
car  there  will  be  shown  a  series  of  transparency  views  illus- 
trating some  of  the  things  that  have  been  done  by  this  road 
in  the  interest  of  "safety  first."  It  is  planned  to  have  the 
car  cover  the  state,  visiting  numerous  localities  which  were 
not  reached  by  the  train  recently  run  by  the  Federal  govern- 
ment. 

The  government  egg  car  is  touring  Indiana.  This  car,  in 
which  the  United  States  Department  of  Agriculture  educates 
the  farmers  in  egg  candling,  packing  and  chilling,  has  just 
completed  a  tour  over  the  lines  of  the  Chicago,  Indianapolis 
&  Louisville  in  Indiana.  The  demonstration  car  is  in  itself 
a  complete  refrigerating  plant  on  wheels,  with  its  own  gas- 
olene engine  for  operating  the  refrigerating  blowers,  which  in 
the  course  of  half  an  hour  can  lower  the  temperature  of  the 
cold  room  to  32  deg.  By  the  aid  of  models,  shippers  and 
railroad  men  are  shown  methods  of  stowing  cases  in  cars  so  as 
to  minimize  damage  in  transit.  Nine  per  cent  of  the  eggs 
shipped  to  New  York  City  alone  are  now  cracked  or  mashed 
on  the  road,  an  enormous  waste  which  raises  the  price  to  the 
consumer  without  benefiting  the  producer  in  any  way.  The 
government  has  carried  out  elaborate  tests  of  different  methods 
of  stowing,  and  those  that  have  been  found  most  successful 
are  discussed  by  the  experts  in  charge.  Information  is  given 
on  the  dressing,  grading,  pre-cooling  and  packing  of  poultrA^ 

Cars  and  Locomotives  Ordered  in  August 

The  August  orders  for  cars  and  locomotives  showed  a  con- 
siderable increase  over  the  low  figures  for  July.  The  totals 
were  as  follows: 

Freight       Passenger 
I.ocomotivcs  Cars  Cars 

Domestic    41  3,743  73 

Foreign    135  15 

Totals     176  3,743  88 

The  foreign  orders  for  locomotives,  it  will  be  noticed,  were 
over  three  times  as  great  in  point  of  numbers  as  the  domestic 
orders.  The  foreign  orders  included  among  others  the  fol- 
lowing: British  Government,  45  narrow-gage  locomotives, 
Baldwin  Locomotive  Works;  Italian  State  Railways,  60  Con- 
solidation locomotives,  American  Locomotive  Company;  and 
the  Northern  Railway  of  Spain,  15  locomotives,  American 
Locomotive  Company. 

The  larger  portion  of  the  freight  cars  ordered  were  or- 
dered by  the  New  York  Central,  that  road  having  given  or- 
ders to  the  Haskell  &  Barker  Car  Company  and  the  Ameri- 
can Car  &  Foundry  Company  for  1,000  box  cars  each,  and 
the  Standard  Steel  Car  Company  for  1,000  gondola  cars. 

The  largest  passenger  car  order  was  that  placed  by  the 
New  York,  New  Haven  &  Hartford,  which  company  author- 
ized the  Osgood-Bradley  Car  Company  to  proceed  with  the 
construction  of  60  all-steel  coaches. 


Real    Safety  First 

Lender  the  date  of  August  15,  E.  E.  Calvin,  president  of  the 
L'nion  Pacific,  sent  the  following  letter  to  the  employees  of 
the  company,  emphasizing  the  importance  of  the  personal 
element  to  the  success  of  the  safety  first  movement: 

"Safety  First  implies  not  alone  the  elimination  of  unsafe 
physical  conditions;  its  attributes  are  manifold.  It  is  the 
very  eminence  of  those  correlated  principles.  Responsibility, 
Sobriety,  Morality,  Loyalty,  Courtesy  and  Honesty. 

"Responsibility:  Satisfy  yourself  that  you  realize  the 
responsibility  which  rests  upon  you  personally,  and  that  it 
is  fully  and  faithfully  discharged. 

"Sobriety  is  demanded  overwhelmingly  on  every  hand:  no 
one  in  the  railroad  world  can  disregard  it. 

"Morality  is  essential  to  Safety,  an  attribute  that  is  Ijeing 
required  ever  more  constantly. 

"Loyalty  is  indispensable  to  your  success,  and  its  obser\'- 
ance  will  achieve  much  for  the  work  you  are  engaged  in. 

"Courtesy  costs  you  nothing  but  a  little  painstaking  effort 
to  make  it  an  element  of  your  character;  it  can  be  shown 
without  intrusiveness.  There  is  no  better  investment  for  an 
employee  or  employer,  and  certainly  nothing  else  so  satis- 
factory to  the  public, 

"Honesty,  not  alone  in  your  finances,  but  in  ever\-  effort  or 
endeavor.     Be  honest  with  yourself. 

"Your  unfaltering  interest  in  Safety  First  is  earnestly 
urged,  in  the  hope  that  by  united  vigilance  and  concentrated 
effort  this  property  will  not  only  maintain  its  present  high 
standard,  but  may  stand  pre-eminently  in  the  foreground  at 
all  times  in  the  future." 

Railway  Strike  Ordered  for  September  4 

The  scene  of  activity  in  the  railway  wage  controversy  and 
the  efforts  to  avert  a  nation-wide  strike  of  train  service 
employees  was  transferred  to  Congress  on  Tuesdav,  August 
29,  when  President  Wilson  went  l>efore  a  joint  session  of 
the  Senate  and  House  and  asked  the  enactment  of  legislation 
not  only  for  the  purpose  of  relieving  the  present  situation, 
but  also  as  a  remedy  against  the  recurrence  of  similar 
problems. 

This  action  was  taken  after  the  railway  executives  who 
had  been  in  Washington  for  over  a  week  conferring  with 
tlie  President  had  declined  to  accept  the  President's  plan 
that  they  concede  the  eight-hour  basic  day  without  arbitra- 
tion, but  had  offered  a  counter-proposal  providing  for  an 
investigation  of  the  questions  involved  by  a  sp)ecial  com- 
mission, and  after  the  brotherhoods  had  practically  ter- 
minated the  negotiations  without  warning  by  issuing  an  order 
calling  a  strike  for  the  morning  of  Monday,  Septemljer  4, 
Labor  Day. 

Shortly  after  the  President  had  presented  his  message  to 
Congress  most  of  the  railway  executives  who  had  been  in 
Washington  left  the  city  to  return  to  their  properties  to  make 
preparations  for  a  strike  if  it  should  come. 

In  his  address  to  Congress,  President  Wilson  recommended 
the  following  legislation: 

Provision  for  the  enlargement  and  administrative  reorgani- 
zation of  the  Interstate  Commerce  Commission. 

The  establishment  of  an  eight-hour  day  as  the  legal  basis 
for  both  work  and  wages  for  railway  employees  in  Inter- 
state commerce.  The  authorization  of  the  appointment  of  a 
special  commission  to  study  the  results  in  experience  of  an 
eight-hour  day,  its  effect  on  operating  costs  and  in  other  as- 
pects, to  report  to  Congress  without  recommendation. 

Approval  by  Congress  of  the  consideration  by  the  Inter- 
state Commerce  Commission  of  an  increase  in  freight  rates 
to  meet  the  additional  expense  should  the  facts  justify  the 
increase. 

A  provision  for  a  public  investigation  before  a  strike  or 
lockout  may  lawfully  be  attempted. 
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Lodgment  in  the  hands  of  the  President  of  power,  in 
case  of  military  necessity,  to  take  control  of  the  railways  and 
to  draft  into  service  such  train  crews  and  officials  as  may 
be  required. 

In  asking  for  this  legislation  the  President  al.'^o  took  occa- 
sion to  make  a  public  explanation  of  his  course  in  the  con- 
troversy. 


MEETINGS  AND  CONVENTIONS 

Truvi-liu^  Engineers'  Association. — W.  O.  Thompson 
secretary  of  the  Traveling  Engineers'  Association,  has  sent 
out  the  following  circular  to  all  meml>ers:  "On  account 
of  the  serious  labor  conditions  that  are  now  in  progress 
with  the  four  Brotherhoods,  your  executive  committee  has 
deemed  it  wise  to  postpone  the  annual  convention  until 
a  later  date.  You  will  be  advised  in  ample  time  as  to  what 
the  new  date  will  be." 

Master  Car  and  Locomotive  Painters'  Association. — 
The  next  annual  convention  of  the  Master  Car  and  Locomo- 
tive Painters'  Association  will  be  held  at  Atlantic  City,  N.  J., 
Septeml)er  12-14,  1916.  The  list  of  subjects  to  Ije  presented 
is  as  follows:  The  Initial  Treatment  and  Maintenance  of 
Steel  Passenger  E(iuipment  Roofs,  etc.:  Headlinings  Painted 
White  or  in  Wry  Light  Shades — How  Should  They  Be 
Treated  and  Should  They  Be  Varnished?  Is  It  Economy  to 
Purchase  Paints  Made  on  Railroad  Specifications;  The  Shop- 
ping of  Pa.ssenger  Cars  for  Classified  Repairs;  Railway 
Legislation  and  Its  Effect  on  Business. 

The  following  questions  will  also  be  discussed :  To  what 
extent  is  it  necessary  to  remove  trimmings  from  passenger  car 
equipment  undergoing  paint  shop  treatment?  How  does  the 
hot  water  and  oil  method  of  cleaning  locomotives  at  round- 
houses affect  the  painted  parts?  Is  there  any  advantage  in 
painting  or  oiling  the  interior  of  new  or  old  steel  gondola 
and  hopper  cars?  Is  there  anything  superior  to  varnish  re- 
mover for  removing  paint  from  a  steel  passenger  car,  consid- 
ering labor  and  material  costs?  Is  there  anything  superior 
to  soap  for  the  cleaning  of  passenger  equipment  cars  prepara- 
tor}'  to  painting  and  varnishing? 

Chief   Interchange    Car   Inspectors'    and    Car   Foremen's 
Association. — The    Chief    Interchange    Car    Inspectors'    and 
Car   Foremen's    As.sociation    will    hold   its  annual  conven- 
tion at   Indianapolis,  Ind.,  October  3,  4  and  5,  1916.      In 
addition  to  a  very  thorough  discussion  of  the  Master  Car 
Builder-"  Rules  and  the  changes  made  therein  at  the  June 
convention  of  the  Master  Car  Builders"  Asscxiation,  for  the 
purpose  of  arriving  at  a  uniform  interpretation  and  thereby 
accelerating  the  movement  of  cars  through  the  various  in- 
terchange points  throughout  the  country,   it   is   anticipated 
that  a  number  of  papers  will  be  read  dealing  with  the  sub- 
jects of  passenger  and  freight  car  maintenance,   M.   C.   B. 
billing,    interchange    inspection,    etc.     At    this    convention 
will  aNo  be  decided  the  winners  of  the  $50  prize  offered 
for  the  three  best  paj^ers   on   Car  Department  Apprentice- 
ship, these  prizes  to  be  awarded  $25,  $15  and  $10,  respective- 
ly.   The  committee  on  the  above  subject  is  composed  of:  W. 
T.  Westall,  chairman.  New  York  Central,  Collinwood,  O. ; 
W.    K.    Carr.    Norfolk    &    Western,    Roanoke,    Va. ;    C.    N. 


Swanson,  Atchison,  Topeka  &  Santa  Fe,  Topeka,  Kan.; 
J.  H.  Douglas,  Wheeling  &  Lake  Erie,  Toledo,  Ohio,  and 
B.  F.  Patram,  Southern  Railway,  S.  Richmond,  Va. 

The  committee  on  Freight  Car  Maintenance  is  composed 
of:  I.  J.  Justus,  chairman,  H.  H.  Harvey,  J.  J.  Gainey, 
J.  H.  Gimple  and  E.  S.  Barstow.  Papers  on  this  subject 
will  be  read  by  Messrs.  Justus,  Harvey  and  Gainey. 

There  is  also  a  committee  on  Advanced  Methods  of 
Freight  Car  Repair  Billing,  and  papers  on  this  subject  will 
be  read  by  J.  V.  Berg,  chief  M.  C.  B.  clerk.  New  York 
Central,  Cleveland,  O.;  L.  H.  Retan,  chief  M.  C.  B.  clerk, 
Ann  Arbor  Railroad,  Owosso,  Mich.,  and  F.  A.  Eyraan, 
chief  clerk  to  superintendent  motive  power,  Elgin,  Joliet  & 
Eastern,  Joliet,  111. 

Several  papers  will  be  read  bearing  upon  the  question  of 
Interchange  Inspection,  the  contributors  being  H.  Boutet, 
chief  interchange  inspector,  Cincinnati,  O. ;  F.  T.  Rice,  chief 
interchange  inspector,  Fort  Worth,  Tex.,  and  A.  R.  Denney, 
chief  interchange  inspector,  Binghamton,  N.  Y. 

There  will  also  be  papers  read  on  the  subject  of  Passen- 
ger Car  Cleaning  and  Sanitation  by  J.  R.  Schrader,  E.  P. 
Marsh,  C.  B.  Fryer  and  F.  M.  Combs. 

The  association  now  has  a  membership  of  about  500  gen- 
eral foremen,  car  foremen  and  interchange  inspectors 
throughout  the  country  and  it  is  anticipated  that  the  consti- 
tution and  by-laws  will  be  amended  so  as  to  admit  to  mem- 
bership car  inspectors,  M.  C.  B.  bill  clerks,  or  anyone 
activel)  engaged  in  the  work  of  the  car  department. 

7/u'    following   list   gives    names   of   secretaries,    dates    of    next    or  regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

Air   Brake   Association.— F.    M.    NelHs,   Room   3014,    165    Broadway,    New 
York  City. 

.American    Railroad    Master    Tinners',    Coppersmiths'    and    Pipefitters' 
Association.— O.  E.  Schlink,  485  W.  Fifth  St.,  Peru,  Ind. 

.American   Railway   Master   Mechanics'  .\ssociation.^J.   W.  Taylor,   Kar- 
pen   Building,  Chicago. 

.American    Railway  Toot.,   Foremen's  Association. — Owen   D.    Kinsey,    Hli- 

nois,   Central,   Chicago. 

.American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 

of  Pennsylvania,  Philadelphia,  Pa. 
.A.merican    Society   of    Mechanical   Engineers. — Calvin   W.    Rice,    29    VV. 

Thirty-ninth  St.,  New  York. 
.Association    of    Railway    Electrical    Engineers. — Joseph    A.    Andreucetti, 

C.  &  N.  W.,  Room  411,  C.  &  N.  W.  Sation,  CTiicago. 
Car    Foremen's   .Association   of  Chicago. — Aaron   Kline,   841    Lawlor    Ave., 

(  liicago.      .Second    Monday   in   month,  except   June,   July   and   .August, 

Hotel    La   Salle,   Chicago. 
Chief    I.vterchange   Car    Inspectors'   and   Car    Foremen's   Association. — 

\V.    R.    McMunn,    New    York    Central,    Albany,    N.    Y.      Convention, 

October  3-5,  Indianapolis,  Ind. 

I NTF.R .national  Railroad  Master  Bl.acksmiths'  Association. — A.  L.  Wood- 
w(jrth,  C,  11.  &   D.,  Lima,  Ohio. 

Lsternational  Railway  Fuel  Association. — J.  G.  Crawford,  547  W.  Jack- 
S)0n  Blvd.,   Chicago.     Convention,   May,   1917,  Chicago. 

I.meknational  Railway  General  Foremen's  Association. — William  Hall, 
1126   VV.    Broadway,   Winona,   Minn. 

.Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  Building,  Chi- 
cago. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 
-A.  P.  Dane,  B.  &  M.,  Reading,  Mass.  Convention,  September  12-14, 
1916,  "The  Breakers,"  Atlantic  City,  N.  J. 

-NiAiiARA  Friixtikr  Car  Men's  Association. — E.  N.  Frankenberger,  623  Bris- 
bane Building,  Buffalo,  N.  Y.  Meetings,  third  Wednesday  in  month. 
New  York  Telephone  Bldg.,  Buffalo,  N.   Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland,  Ohio.  Convention  was  to  have  been  held  September  5-8, 
191",  Hotel  Sherman,  Chicago.      Postponed. 
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Train  Rules  and  Train  Disp.;  Annual  Outing  John   F.   Mackie. 
System   of  Railroad   Accounting J.  T.   Leary. 
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James  Powell    
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H.   Boutet    
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Harry    D.   Vought.. 
J.    B.   Anderson.... 
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B.   W.   Frauenthal.. 

A.    J.    Merrill 

Jos.    W.   Taylor 


Address 


St.   Lambert,  Que. 

95   Liberty   St.,   New  York. 

101   Carew  Bldg.,  Cincinnati,   O. 

683  Atlantic  Ave.,   Boston,  Mass. 

95   Liberty   St.,   New   York  . 

207   Penn  Station,  Pittsburgh,  Pa. 

C.  &  O.  Railway,  Richmond,  Va. 
Union   Station,   St.   Louis,  Mo. 
Box   1205,  Atlanta,  Ga. 
1112   Karpen   Bldg,  Chicago. 
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Personal 


GENERAL 

M.  J.  McCarthy,  superintendent  of  motive  power  of  the 
Baltimore  &  Ohio  Southwestern  and  the  Cincinnati,  Hamil- 
ton &  Dayton,  at  Cincinnati,  Ohio,  has  had  his  jurisdiction 
extended  over  the  western  lines  of  the  Baltimore  &  Ohio. 

W.  H.  Maloxe,  assistant  superintendent  of  locomotive  per- 
formance of  the  St.  Louis  &  San  Francisco  at  Springfield, 
Mo.,  has  been  appointed  superintendent  of  locomotive  per- 
formance, succeeding  P.  O.  \\^ood,  promoted. 

J.  A.  Cooper,  supervisor  of  locomotive  service  of  the  Erie 
at  Huntington,  Ind.,  has  been  appointed  inspector  of  locomo- 
tive service,  with  headquarters  at  Youngstown,  Ohio. 

V.  B.  Randolph,  assistant  to  superintendent  of  the  Erie  at 
Susquehanna,  Pa.,  has  been  appointed  inspector  of  locomo- 
tive service,  with  headquarters  at  New  York. 

C.  \V.  Warner,  assistant  general  foreman  of  the  Erie  at 
Dunmore,  Pa.,  has  been  appointed  general  foreman  at  that 
point. 

P.  O.  Wood,  superintendent  of  locomotive  performance  of 
the  St.  Louis  &  San  Francisco,  has  been  appointed  assistant 
general  superintendent  of  motive  power  of  that  road  with 
headquarters  at  Springfield,  Mo. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

A.  R.  Baldwin  has  been  appointed  master  mechanic  of 
the  Anthon>'  &  Northern,  with  headquarters  at  Pratt,  Kan. 
Mr.  Baldwin  was  born  at  Asheville,  N.  C,  in  September, 

1874,  and  began  rail- 
way service  with  the  Ft. 
Worth  &  Denver  in 
1900,  remaining  in  its 
employ  until  1 903 , 
when  he  entered  the 
service  of  the  Chicago, 
Rock  Island  &  Pacific. 
For  the  past  15  years 
he  has  been  with  the 
latter  company  as  gen- 
eral foreman  of  shops 
at  Dalhart,  Tex. ;  Pratt, 
Kan.,  and  Herington, 
Kan.  His  appointment 
became  effective  Au- 
gust 15. 

G.    W.    CuYLER  has 

been  appointed  master 

mechanic    of    the     St. 

Louis  and  Kansas  City 

terminal  divisions  of  the  Chicago,  Rock  Island  &  Pacific  at 

Armourdale,  Kan.,  succeeding  R.  J.  McQuade,  transferred. 

H.  Clewer,  whose  appointment  as  master  mechanic  of 
the  Chicago,  Rock  Island  &  Pacific  at  Trenton,  Mo.,  was 
announced  in^e  August  issue  of  the  Railway  Mechanical 
Engineer,  was  r>Qrn  March  30,  1874,  and  educated  in  the 
public  and  high  schools  of  Jackson  and  Athens,  Ohio.  He 
entered  railway  service  in  1890  with  the  Kansas,  Ocrola  & 
Southern.  After  serving  some  time  as  engine  watchman, 
machinist  helper,  foreman  and  engineman  with  this  road  he 
went  to  the  Chicago  &  Alton  as  an  engineman  and  later  held 
the  positions  of  road  foreman  and  master  mechanic.  In 
May,  1901,  he  went  to  the  Rock  Island  as  an  engineman 
and  with  that  road  has  held  the  positions  of  general  fore- 
man, superintendent  of  locomotive  operation  and  engineer 
of  fuel  economy.  He  held  the  latter  position  at  the  time  of 
his  appointment  as  master  mechanic. 


A.    R.   Baldwin 


A.  E.  Dales,  district  master  mechanic  of  the  Canadian 
Pacific  at  Brandon,  Man.,  has  been  transferred  to  the  Fourth 
district  at  Edmonton,  Alta.,  succeeding  A.  West,  transferred 
to  Brandon. 

I.  H.  Drake  has  been  appointed  master  mechanic  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Clovis,  New  Mexico,  suc- 
ceeding H.  Schaefer. 

W.  R.  Elmore  has  been  appointed  acting  master  me- 
chanic of  the  Nevada  Northern  at  East  Ely,  Nevada,  suc- 
ceeding H.  Selfridge,  resigned. 

A.  K.  Galloway,  master  mechanic  of  the  Baltimore  & 
Ohio  at  Baltimore.  Md.,  has  been  appointed  general  master 
mechanic  of  the  northwest  district  and  the  Cincinnati,  Hamil- 
ton &  Da^-ton. 

H.  E.  Greenavood,  master  mechanic  of  the  Baltimore  & 
Ohio  Southwestern  at  Seymour,  Ind..  has  been  made  master 
mechanic  at  Chillicothe,  Ohio,  succeeding  P.  H.  Reeves. 

W.  F.  Harris,  general  foreman  of  the  Baltimore  &  Ohio 
Southwestern  at  Storrs,  Ohio,  has  been  appointed  master  me- 
chanic at  Flora.  111. 

J.  Hawkixs  has  been  appointed  road  foreman  of  engines 
of  the  Canadian  Northern  at  Rideau  Jet..  Ont. 

W.  N.  lNGRA3ki  has  been  appointed  acting  master  me- 
chanic, District  5,  of  the  National  Transcontinental  at 
Edmundston,  N.  B. 

A.  J.  Ironsides,  formerly  district  master  mechanic  of  the 
Canadian  Pacific  at  Edmonton,  Alta.,  has  been  appointed 
district  master  mechanic  at  Winnipeg,  Man.,  succeeding  G. 
Twist,  transferred. 

T.  W.  McCarthy,  master  mechanic  of  the  Kansas  di- 
vision of  the  Chicago,  Rock  Island  &  Pacific  at  Horton. 
Kan.,  has  been  appointed  master  mechanic  in  charge  of 
shops  at  Horton. 

R.  J.  !McQuade  has  been  appointed  master  mechanic  of 
the  Kansas  division  of  the  Chicago,  Rock  Island  &  Pacific 
at  Herington,  Kan.,  succeeding  T.  \\'.  McCarthy,  trans- 
ferred. 

J.  E.  Quigley,  master  mechanic  of  the  Baltimore  &  Ohio 
Southwestern  at  Flora,  111.,  has  been  made  master  mechanic 
at  Seymour,  Ind.,  succeeding  H.  E.  Greenwood. 

John  L.  Smith,  Jr..  has  been  appointed  master  mechanic 
of  the  Pittsburg  &  Shawmut  at  Brookville,  Pa. 

G.  Twist,  district  master  mechanic  of  the  Canadian  Pa- 
cific at  Winnipeg,  Man.,  has  been  appointed  district  master 
mechanic  at  ^ledicine  Hat,  Alta.,  succeeding  A.  West,  trans- 
ferred, ''-'y-'-: 

A.  West,  formerly  district  master  mechanic  of  the  Cana- 
dian Pacific  at  Medicine  Hat.  Alta.,  has  been  appointed 
district  master  mechanic  at  Edmonton,  Alta.,  succeeding  A. 
J.  Ironsides,  transferred. 

Thomas  Windle  has  l>een  appointed  acting  master  me- 
chanic of  the  Midland  Yalley  Railway,  at  Muskogee,  Okla., 
succeeding  C.  D.  Powell,  resigned. 

F.  C.  Wall.^ce,  general  foreman  of  the  Erie  at  Dunmore, 
Pa.,  has  been  appointed  master  mechanic  at  Avon,  N.  Y. 

C.  H.  Norton,  master  mechanic  of  the  Erie  at  Avon,  N.  Y., 
has  been  transferred  as  master  mechanic  to  Susquehanna,  Pa. 

CAR  DEPARTMENT 

W.  T.  CousLEY  has  been  appointed  division  car  foreman 
of  the  Galveston,  Harrisburg  &  San  Antonio,  at  El  Paso, 
Tex.,  succeeding  H.  Allen,  resigned.  Mr.  Cousley  was  for- 
merly master  car  builder  of  the  San  Antonio  &  Aransas  Pass. 

John  H.  Schroeder  has  been  appointed  foreman  of  pas- 
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senger  car  repairs  of  the  Delaware,  Lackawanna  &  Western 
at  Kingsland,  X.  J.  He  entered  the  service  of  the  Lacka- 
wanna 25  years  ago  as  a  car  repairer  in  the  Scranton  freight 
car  shops,  remaining  there  about  4  years.  He  was  then 
transferred  to  the  passenger  car  department  and  was  later 
made  car  foreman  at  Kingston,  Pa.,  for  a  short  time.  He 
returned  to  the  Scranton  shops,  and  in  September,  1901, 
was  appointed  freight  car  foreman  at  Secaucus,  N.  J.,  re- 
maining in  that  position  until  his  appointment  to  his  present 
position  at  Kingsland.  While  at  Secaucus  Mr.  Schroeder 
took  an  active  interest  in  the  work  of  the  Railroad  Y.  M. 
C.  A.,  serving  as  a  member  of  the  committee  of  manage- 
ment. He  is  at  j)resent  chairman  of  that  committee  and  is 
also  a  member  of  the  Board  of  Education  of  Lyndhurst, 
N.  J.,  wliere  he  resides. 

SHOP  AND  ENGINEHOL'SE 

C.  S.  Bi..\CKWKLL  has  l)een  ai)pointed  foreman  of  the 
Atchison,  Topeka  &  Santa  Fe  at  Doming,  New  Mexico,  suc- 
ceeding W.  H.  Kushera. 

D.  D.  Cui.KMAX,  general  foreman  of  the  Erie  at  Jersey 
City,  X.  J.,  Southside  roundhouse,  has  been  appointed  as- 
sistant to  the  master  n>echanic  at  Jersey  City. 

.\.  J.  D.AVis,  general  foreman  of  tlie  Erie  ;'.t  Horni-ll.  X.  V.. 
has  been  appointed  assistant  to  the  master  mechanic  at  Hor- 
nell. 

E.  T.  Du  PuE,  shop  superintendent  of  the  Erie  at  Gabon, 
Ohio,  has  been  transferred  to  Suscjuehanna,  Pa.,  in  the  same 
capacity. 

L.  M.  Gr.anger,  general  foreman  of  the  f>ie  at  Susque- 
hanna, Pa.,  Outside  Terminal,  has  been  appointed  general 
foreman  of  the  Southside  roundhou.^e  of  that  road  at  fersey 
City.  X.  J 

WiLi.i.A.M  Gkivs  has  been  appointed  foreman  of  the  Atchi- 
son, Topeka  &  Santa  Fe,  at  Waynoka,  Okla.,  succeeding 
J.  J.  \\  agnei. 

H.  H.  H.\RRiNGTOX,  shop  superintendent  of  the  Erie  at 
Susquehanna,  has  been  transferred  to  Gallon,  Ohio,  in  the 
same  capacity. 

H.  A.  HiLLM.AX,  roundhouse  foreman  of  the  Erie  at  Cleve- 
land, Ohio,  has  been  appointed  general  foreman  at  Hornell, 
N.  Y. 

H.  C.  HucKixs,  formerly  roundhouse  foreman  on  the 
Chicago  &  Eastern  Illinois,  has  l)een  appointed  general  fore- 
man of  that  road  at  Salem.  111. 

S.  Illixgsworth,  formerly  night  locomotive  foreman  of 
the  Canadian  Pacific  at  Laml)ton,  Ont.,  has  been  appointed 
liKomotive  foreman  at  MacTier,  Ont.,  succeeding  C.  A. 
\\  heeler,  transferred. 

.\.  R.  PiPF.R  has  been  appointed  division  foreman  of  the 
Atchi.-on,  Toi)eka  &:  Santa  Fe  at  San  Marcial,  New  Mexico, 
sucteeduig  A.  H.  Bierne. 

E.  P.  Poole  has  been  appointed  supervisor  of  tool  equip- 
ment and  piecework  of  the  Baltimore  &  Ohio,  with  headtjuar- 
ters  at  Baltimore,  Md.,  and  the  position  of  supervisor  of  ma- 
chine and  hand  tools  has  been  abolished. 

T.  T.  Ry.\n  has  been  appointed  foreman  of  the  Atchison, 
Topeka  &  Santa  Fe  at  Las  \'egas,  Xew  Mexico,  succeeding 
T.  G.  Evans. 

M.  F.  Scott,  formerly  charge  hand  in  the  erecting  shop 
of  the  Xational  Transcontinental,  has  been  appointed  fore- 
man of  the  erecting  shop  at  Transcona,  Man. 

C.  A.  Wheeler,  formerly  locomotive  foreman  of  the  Ca- 
nadian Pacific  at  MacTier,  Ont.,  has  been  appointed  loco- 
motive foreman  at  Ottawa,  Ont. 


PURCHASING  AND  STOREKEEPING 

W.  F.  Castle  has  been  appointed  storekeeper  of  the  San 
Antonio,  Uvalde  &  Gulf,  with  office  at  North  Pleasanton, 
Tex.,  succeeding  G.  F.  Williams,  resigned. 

George  K.  Russell  has  been  appointed  general  store- 
keeper of  the  Pittsburg  &  Shawmut  at  Kittanning,  Pa. 

T.  N.  Souter  has  been  appointed  storekeeper  of  the  South- 
ern Pacific,  with  headquarters  at  Houston,  Tex.,  succeeding 
R.  L.  Preis,  deceased. 

G.  F.  Willlams  has  been  appointed  general  storekeeper 
of  the  Midland  Valley  Railway,  with  headquarters  at  Mus- 
kogee, Okla. 

OBITUARY 

Colonel  William  P.  Clough,  chairman  of  the  board  of 
directors  of  the  X'orthern  Pacific,  died  at  his  home  in  X^ew 
York  on  August  18. 

William  Wratiex,  who  retired  as  district  master  me- 
chanic of  the  Chicago,  Milwaukee  &  St.  Paul  at  Minneap- 
olis, Minn.,  in  September,  1913,  died  at  that  city  on  July  28. 


NEW  SHOPS 

iiosTox  &  Maine. — A  contract  is  reported  let  by  the 
Boston  &  Maine,  for  building  a  new  locomotive  shop  at 
East  Deerfield,  Mass. 

Caxaplan  Northekn. — Tliis  company  has  commenced  the 
construction  of  a  machine  shop  and  stores  building  at  Ed- 
monton. .\lta.  The  machine  shop  will  be  a  one-story  struc- 
ture, 61  ft.  by  118  ft.,  with  brick  walls  and  concrete  founda- 
tion. The  stores  building  will  be  two  stories  in  height,  86 
ft.  by  48  ft.,  with  brick  walls  and  concrete  foundation. 

Chica(,(),  Milwaikke  &  St.  Paul. — This  company  con- 
templates the  construction  of  terminal  facilities  at  Atkins, 
Iowa.  The  improvements  will  include  a  26-stall  roundhouse, 
90-ft.  turntable,  154-ft.  cinder  pit,  a  coal  handling  plant,  a 
power  house  50  ft.  by  80  ft.,  a  blacksmith  and  machine  shop 
SO  ft.  by  90  ft.,  a  storehouse  50  ft.  by  100  ft.,  an  ice  house 
and  other  buildings,  as  well  as  a  modem  yard  for  handling 
increased  trafiic. 

CfiicAGO,  Milwaukee  &  St.  Paul. — This  company  has 
commenced  the  construction  of  new  terminal  facilities  at 
South  Beloit,  111.  The  work  includes  the  construction  of  a 
three  or  four-stall  engine  house,  with  an  80-ft.  turntable,  a 
43 -ft.  cinder  pit,  a  coaling  plant,  a  power  house,  18  ft.  by  32 
ft.,  and  a  wati-r  tank. 

ChicA(,o,  Milavaukee  &  St.  Paul. — This  company  has 
started  the  construction  of  extensive  terminal  facilities  in- 
cluding a  22-stall  roundhouse,  a  90-ft.  turntable,  a  100,000- 
gal.  water  tank,  a  lS4-ft.  cinder  pit,  a  sand  house,  a  coaling 
station,  a  power  house,  50  ft.  by  63  ft.,  a  blacksmith  and 
machine  shop,  40  ft.  l)y  60  ft,  a  car  repair  building,  40  ft. 
by  80  ft.,  and  an  entirely  new  yard  layout,  involving  15 
miles  of  track  at  North  McGregor,  Iowa. 

Duluth  &  Iron  Range. — This  company  has  commenced 
the  construction  of  a  new  car  repair  shop,  one  story  high,  275 
ft.  wide  and  298  ft.  long  at  Two  Harbors,  Minn.  The  shop 
will  be  of  mill  building  construction  with  steel  frame,  con- 
crete block  wall,  concrete  mastic  floor  and  pitch  and  gravel 
roof. 

Erie  Railro.\d. — This  company  is  carrying  out  improve- 
ments on  the  County  road  at  Secaucus,  N,  J.  The  work  calls 
for  the  construction  of  a  36-stall  roundhouse,  to  have  115-ft. 
stalls  and  a  100-ft.  turntable,  a  machine  shop,  a  power  house, 
a  storehouse  and  a  complete  engine  terminal.  The  founda- 
tions of  the  buildings  will  be  of  concrete.  The  superstructures 
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of  the  roundhouse  and  machine  shop  will  be  of  frame  con- 
struction and  the  power  house  of  tile. 

Gr-ANO  Trunk. — This  company  has  started  work  on  new 
repair  shops  at  Port  Huron,  Mich.  There  will  be  eight  build- 
ings in  the  group,  which  are  intended  to  accommodate  .^0 
passenger  and  75  freight  cars  at  one  time. 

Lehigh  Vallev. — The  present  inadecjuate  engine  handling 
facilities  of  the  Lehigh  \'alley  at  Manchester,  X.  V.,  will  be 
replaced  with  a  30  stall  roundhouse,  for  whidi  contract 
has  been  let  to  Westinghouse,  Church,  Kerr  &  Co.,  New 
York.  The  company  will  also  carr\-  out  imjirovements,  in- 
cluding the  construction  of  a  new  macliine  shop,  boiler,  en- 
gine and  oil  houses  and  also  a  100  ft.  turntable  and  special 
electrical  apparatus  will  be  provided  to  operate  all  of  the 
machiner}-  and  light  the  yards. 

Lehi<;h  Valley. — Terminal  improvements  are  to  be  car- 
ried out  by  the  Lehigh  Valley  at  Niagara  P'alls,  N.  V.,  to 
include  a  new  15-stall  roundhouse,  machine  shop,  storehouse, 
engine,  boiler  and  oil  house.  A  new  car  repair  yard  with  nec- 
essarj'  shops  and  storehouses  will  be  built.  The  new  round- 
house will  be  of  modern  ty{)e  and  will  be  of  steel  and  rein- 
forced concrete  construction.  The  improvements  include  drop 
pits  and  a  washout  system  for  cleaning  engines,  a  concrete 
and  «teel  water  ash  pit,  double  tracked  and  250  ft.  long,  and 
a  concrete  and  steel  coal  {)it  200  ft.  long  with  elevated  tracks. 
A  100  ft.  turntable  "ill  also  be  l)uilt. 

New  York,  New  Havex  &  Hartford. —  This  company 
will  ask  for  bids  as  sotm  as  |)lans  are  completed  for  the  con- 
struction of  a  roundhouse,  also  a  shop  and  an  office  building 
at  White  Street  yard,  Danburv,  Conn.  The  bu'kjings  are 
to  be  of  frame  construction  with  terra  cotta  fire  wall.  Ihe 
roundhou.se  will  contain  eight  95-ft.  stalls;  the  shop  is  to  be 
one  story  high,  48  ft.  by  100  ft.,  and  the  office  building  is 
to  be  two  stories  high,  42  ft.  6  in.  wide  by  49  ft.  8  in.  long. 
In  addition  there  will  be  a  boiler  and  generator  rcMMii.  48  ft. 
l)y  48  ft.:  a  storeroom,  A6  ft.  by  48  ft.,  witii  an  oil  storage 
system. 

C)kK(.(>.\  Shoki  Link. —  This  eomi)any  will  erect  a  five- 
stall  addition  to  its  roundhouse  at  Glenn's  Ferry,   Idaho. 

Pknxsvlvaxla  Railr().\I).-  This  company  will  start  work 
shortly  on  a  14-stall  roundhouse  at  Derry,  Pa.  The  structure 
will  be  of  brick  and  wofxi,  and  will  have  a  wood  block  tioor, 
wood  rolling  doors  and  Ijuilt  up  rooting. 

Pennsylvania  Railro-A.d. — This  company  will  use  its 
own  forces  to  build  an  extension  to  its  enginehouse  at  Renovo, 
Pa.,  including  a  small  enginehouse  office  building.  The  ad- 
dition will  be  built  of  concrete  and  brick  with  a  timber  and 
asphalt  roof.  

Measuring  Power  oe  Steam  Turbines. — In  steam  tur- 
bines, the  indicator  cannot  be  employed,  as  the  movement  of 
the  buckets  and  the  flow  of  steam  are  continuous.  The  me- 
(luinical  power  developed  at  the  shaft  is  measured  by  using 
a  friction  or  Prony  brake  or  electric  generators  or  other  loads 
that  are  ascertainable. — Power. 

Steel  Exports. — E.xports  of  ingots,  billets  and  blooms, 
according  to  figures  compiled  by  the  Bureau  of  Statistics, 
have  grown  at  such  a  rate  that  1,000,000  tons  per  year  have 
been  reached.  With  an  increase  from  50,942  tons  {)er  month 
in  the  last  quarter  of  1915  to  84,770  tons  per  month  for  the 
first  four  months  of  1916,  the  outgo  has  reached  the  record 
rate  of  1,017,240  tons  per  year. — American  Machinist. 

Strength  of  Follower  Bolts. — Follower  bolts  lose 
their  strength  by  cr}'stallization  caused  by  alternate  cooling 
and  heating  and  are  likely  to  fracture  when  comparatively 
small  strains  are  brought  to  bear.  To  be  on  the  safe  side, 
careful  engineers  make  a  practice  of  renewing  these  bolts  at 
cert  a  i  n  i  nterva  1  s .  — Power. 


Supply  Trade  Notes 


E.  W.  Richey  has  been  appointed  assistant  to  the  president 
of  the  Standard  Forgings  Comj)anv,  with  office  at  Chicago, 
111. 

Walter  D.  Thomas,  for  man\  years  representative  in  the 
southeastern  states  for  the  Rodger  Ballast  Car  Company, 
Chicago,  died  July  10.    • 

G.  A.  Trube  has  been  aj>pointed  e.xport  manager  of  the 
Westinghouse  Air  Brake  Com[)any  and  the  Westinghouse 
Tracticn  Brake  Company  at  Pittsburgh,  Pa. 

W.  H.  Stocks,  sales  representative  at  Chicago  for  the  Gold 
Car  Heating  &  Lighting  Company,  New  York,  died  in  Chi- 
cago on  August  15,  following  an  illness  of  several  months. 
Mr.  Stocks  had  been  in  the  service  of  the  company  for  over 
1  ,>  years.  . .  . , 

The  St.  Louis  offices  of  the  Westinghouse  Air  Brake  Com- 
pany and  Westinghouse  Traction  Brake  Company,  C.  P. 
Cass,  southwestern  manager,  have  l>een  removed  from  the 
Security  Imilding  to  Suite  1407-1415  Boatmen's  Bank  build- 
ing, St.  Louis,  Mo. 

Thornton  Hopkins,  connected  with  the  Beckwith-Chandler 
Company,  New  York,  manufacturers  of  high  grade  varnishes, 
for  many  years  as  a  representative  in  the  railway  department, 
and  sub.sequently  as  assistant  secretarv,  died  at  his  home  in 
Brooklyn,  N.  Y.,  July  31. 

The  Ellcon  Company,  50  Church  street,  New  York,  an- 
nounces the  appointment  of  Wm.  W^ampler  as  eastern 
sales  manager  of  the  Acme  Supply  Company,  Chicago.  This 
ai)j)ointment  will  in  no  wa\  affect  Mr.  \Vampler*s  interest 
and  activit}-  as  vice-])resident  and  general  manager  of  the 
KUcon  Company. 

\V.  Sharon  Humes,  formerl}'  emplo\ed  in  the  motive  power 
department  of  the  Pennsylvania  at  Altoona,  Pa.,  and  later 
sales  manager  of  tlie  General  Railway  Supply  Company  at 
Chicago,  has  become  associated  with  the  Hewitt  Company, 
Chicago,  in  the  manufacture  and  sale  of  anti-friction  metals 
and  locomotive  j)acking. 

A.  C.  Garrison  has  been  elected  president  of  the  Corru- 
gated Bar  Coni|)any,  St.  Louis,  Mo.,  to  succeed  his  father, 
D.  E.  Garrison,  deceased.  A.  L.  Johnson  has  jjeen  ap- 
pointed vice-president  and  general  manager,  and  W.  H.  Ken- 
nedy, vice-president  and  treasurer.  W.  M.  .\rmstrong.  vice- 
president  and  sales  manager,  has  resigned. 

Frank  J.  Engel,  recentl}-  with  the  Boston  &  All)an)".  and 
Herman  P.  Hevenor,  recently  with  the  New  York,  New 
Haven  &  Hartford,  and  previously  with  the  Brooklyn  Rapid 
Transit,  have  formed  a  copartnership  for  carrying  on  an  engi- 
neering and  contracting  business,  oj^rating  under  the  firm 
name  of  Engel  &:  Havenor,  with  officers  at  220  Broadway, 
New  York. 

The  Acme  Supply  Company,  Chicago,  announces  the  open- 
ing of  its  own  offices  in  eastern  and  southeastern  territory. 
William  M.  Wampler  has  been  appointed  eastern  sales  mana- 
ger, and  Franklin  M.  NichoU,  eastern  and  Canadian  sales 
representative,  with  headquarters  at  50  Church  street,  New 
York  City.  F.  N.  Grigg  has  been  appointed  southeastern 
sales  manager,  with  headquarters  in  the  Virginia  Railway  & 
Power  building,  Richmond,  Va.  E.  S.  Sullivan  has  been 
appointed  sales  representative,  with  headquarters  at  the 
Monadnock  building,  San  Francisco,  Cal. ;  W.  F.  McKenney, 
sales  representative,  with  headquarters  at  54  First  street, 
Portland,  Ore.,  and  Bell  &:  Jamison,  sales  representatives, 
with  headquarters  in  the  Hellman  building,  Los  Angeles, 
Cal. 
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Harry  M.  Evans  has  been  appointed  assistant  western  sales 
manager  of  the  Franklin  Railway  Supply  Company,  with 
office  in  the  McCormick  building,  Chicago.  Mr.  Evans  was 
born  at  Meadville,  Pa.,  and  was  educated  in  the  public 
schools  at  that  place.  He  began  railroad  work  as  a  call  boy 
on  the  Erie,  and  served  in  various  positions  in  the  mechanical, 
transportation  and  traffic  departments  of  that  road.  He  en- 
tered the  mechanical  department  of  the  Franklin  Railway 
Supply  Company  October  1,  1908,  as  traveling  representa- 
tive, which  position  he  held  until  his  recent  promotion  to  the 
sales  department,  as  noted  above. 

Charles  M.  Terry,  Inc.,  of  Sydney,  Australia,  announces 
that  it  has  secured  the  services  of  C.  AI.  Barron  as  consulting 
and  purchasing  engineer,  to  be  located  in  the  company's 
offices,  23  Beaver  street.  New  York.  Mr.  Barron  has  for  the 
past  live  years  exerted  his  efforts  .studying  and  cultivating 
the  Australasian  market  for  railway  supi)lies,  machine  tools 
and  raw  materials. 

Harrison   Railways  Specialties  Company 

The  Harrison  Railways  Specialties  Company,  incorporated 
in  the  state  of  Ohio,  has  acquired  by  purchase  the  lousiness 
and  good  will  of  the  Harrison  Dust  Guard  Company,  Toledo, 
Ohio,  formerly  owned 
by  Frank  B.  Harrison, 
who  has  severed  his 
connection  with  the  or- 
ganization. The  head 
executive  office  of  the 
new  company  will  be 
at  Sandusky,  Ohio, 
and  the  general  sales 
office  at  628-629  Mc- 
Cormick building,  Chi- 
cago, 111.  Among  the 
devices  manufactured 
by  the  company  are 
dust  guards,  journal 
boxes,  car  journal 
lubricators,  locomotive 
cellars,  locomotive  cel- 
lar lubricators.  The 
officers  of  the  new 
pany    are    as    follows: 

J.  J.  Dauch,  president;  Sidney  Froliiiian,  vice-president; 
W.  X.  Thornburgh,  vice-president  and  general  manager; 
Frank  Kennison,  treasurer,  and  W.  P.  Rude,  secretary  and 
assistant  treasurer.  « 

Messrs.  Dauch,  Froh- 
man  and  Rude  will 
have  headcjuarters  at 
Sandusky,  Ohio;  Mr. 
Kennison  at  Toledo, 
Ohio,  and  Mr.  Thorn- 
burgh at  Chicago,  111. 
J.  J.  Dauch  is  president 
of  the  Hinde  &  Dauch 
Paper  Company,  the 
Dauch  Manufacturing 
Company  and  the  Way- 
cleanse  Company,  and  a 
director  of  the  Frohman 
Chemical  Company, 
Sidney  Frohman  has 
been  treasurer  of  the 
Hinde  &  Dauch  Paper 
Company  for  many 
years.  He  is  also  presi- 
dent and  treasurer  of  the  Frohman  Chemical  Company, 
treasurer  of  the  Dauch   Manufacturing   Company,   and   a 


J.   J.    Dauch 


director  and  officer  of  various  other  corporations.  Previous 
to  entering  business.  Mr.  Thornburgh  was  in  the  service 
of  the  Baltimore  &  Ohio 
successively  as  tele- 
graph operator  and 
chief  clerk  in  the  oper- 
ating and  traffic  depart- 
ments. Since  leaving  the 
Baltimore  &  Ohio  he 
has  been  consecutively 
district  manager  of  the 
Cleveland  Stone  Com- 
pany at  New  York,  Bos- 
ton and  Chicago;  man- 
ager and  treasurer  of 
the  Thornburgh  Coup- 
ler .Attachments  Com- 
l)any,  Ltd.,  Detroit, 
Mich;  vice-])resident  of 
the  Ohio  (Juarries  Com- 
pany, Cleveland,  Ohio; 
vice-president  and  gen- 
eral   manager    of    the 

Metropolitan  Engineering  and  Construction  Company,  Kansas 
Cit\-,  Mo. ;  general  manager  of  sales  of  the  Standard  Asphalt 
&:  Rubber  Comi)any,  Chicago,  111.;  a  member  of  the  firm  of 
Thornburgh  &  Kinnear,  general  contractors,  Houston,  Tex., 
and  manufacturers'  representative  in  the  brick,  stone  and 
marble  lousiness  at  Pittsburgh,  Pa.  Mr.  Thornburgh  will 
have  charge  of  the  general  sales  office  at  Chicago,  111. 


W.    N.   Thopnburflh 


S.    Frohman 


T.  F.  Flanagan,  whose  appointment  as  general  sales  and 
advertising  manager  of  the  Pyrene  Manufacturing  Company, 
New  York,  has  already  been  announced  in  these  columns,  is 
only  25  years  of  age. 
He  was  educated  at 
Trinity  College  in 
Hartford,  where  he  was 
active  in  the  manage- 
ment of  both  the  college 
magazine  and  newspa- 
per. During  the  same 
time  he  worked  nights 
as  a  reporter  on  the 
Hartford  Courant,  and 
during  the  summer  did 
police  reporting.  Fol- 
lowing his  graduation, 
Mr.  Flanagan  went  to 
New  York  and  became 
associated  with  the 
Wales  Advertising 
Agency,  which  he  left 
to  liecome  advertising 
manager  of   the   C.    J. 

Tagliabue  Manufacturing  Company,  in  Brooklyn.  In  that 
comjjany,  he  worked  rapidly  into  the  sales  department,  where 
he  directed  the  work  of  about  20  salesmen  and  where  he  re- 
mained until  14  months  ago,  when  he  joined  the  Pyrene 
Manufacturing  Company  as  assistant  advertising  manager. 
Soon  after  he  joined  the  Pyrene  forces  he  became  assistant 
to  C.  Louis  Allen,  now  the  company's  president,  but  then  its 
sales  manager,  and  when  Mr.  Allen's  promotion  left  the  posi- 
tion of  head  of  the  sales  force  vacant  the  work  devolved  on 
Mr.  Flanagan.  Now  he  has  been  given  the  title  of  general 
sales  and  advertising  manager  as  above  noted. 

J.  L.  Terry  has  become  associated  with  the  sales  depart- 
ment of  the  (^  &  C  Company,  New  York.  Mr.  Terry  has 
been  in  railway  supply  work  but  a  comparatively  short  time. 
He  was  formerly  on  the  Denver  &  Rio  Grande,  and  later 
purchasing  agent  of  the  Denver,  Laramie  &  Northwestern, 


T.    F.    Flanagan 


September,  1916 
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and  subsequently  served  as  superintendent  and  general 
manager. 

The  Chicago  office  of  the  Ashton  \'alve  Company,  Boston, 
Mass.,  will  be  located  in  the  Transportation  building  on  and 
after  September   1. 

Walter  Chur,  jirosident  and  general  manager  of  the  Amer- 
ican Railway  Supply  Company,  New  York,  died  August  29 
at  his  home  in  East  Orange,  N.  J.,  after  an  illness  of  five 
months,  of  heart  disease. 

The  Waynesboro  Foundry  &  Machine  Company,  Waynes- 
boro, Pa.,  is  contemplating  installing  a  new  line  of  foundry 
equipment  for  the  manufacture  of  a  brass  specialty.  The 
company  operates  a  brass,  bronze  and  aluminum  foundry. 

The  Selby  Safety  F'lag  Company,  St.  Louis,  Mo.,  is  in 
receipt  of  orders  from  the  Chicago,  Peoria  &  St.  Louis,  the 
Southwestern  (Texas),  and  the  Kansas  City,  Mexico  & 
Orient,  for  improved  flagmen's  signal  outfits. 

W.  L.  Hayes,  formerly  assistant  manager  of  the  Cleveland, 
Ohio,  district  of  the  American  Steel  &  Wire  Company,  has 
been  appointed  manager  of  the  Chicago  district,  to  succeed 

F.  C.  Gedge,  deceased.  W.  C.  Stone,  formerly  assistant  man- 
ager of  the  Chicago  district,  has  been  appointed  manager 
of  the  Cleveland,  Ohio,  district  to  succeed  Mr.  Hayes. 

.\t  the  recent  annual  meeting  of  the  stockholders  of  the 
United  States  Light  &  Heat  Corporation,  Niagara  Falls, 
N.  Y.,  the  following  board  of  directors  were  elected:  Egbert 
H.  Gold,  ].  Allan  Smith.  Ralph  C.  Caples,  Henry  W. 
Farnum.  .\.  Henry  .\ckermann,  Chauncey  L.  Lane,  Keene 
H.   Addington.  James  A.   Roberts,   Conrad   Hubert,   George 

G.  Shepard,  IMwin  K.  Gordon.  The  vote  of  confidence  in 
favor  of  the  present  management  was  371,079  out  of  425,245 
votes  cast. 

Edwin  L.  \\'illson,  for  the  past  five  years  sales  engineer  in 
charge  of  the  railroad  department  of  the  Hazard  Manufac- 
turing Company,  Wilkes-Barre,  Pa.,  resigned  on  August  1 
to  become  president  of 
the  Connecticut  Electric 
Steel  Company,  Inc. 
Mr.  W'illson  was  born 
at  Baltimore  and  re- 
ceived his  early  educa- 
tion in  the  public 
schools  of  that  cit}'.  In 
1905  he  graduated  from 
the  Baltimore  Polytech- 
nic Institute  and  in 
1 908  graduated  from 
Lehigh  University  with 
the  degree  of  electrical 
engineer.  During  his 
school  davs  he  was  en- 
gaged  in  railway  engi- 
neering and  construc- 
tion work  with  the 
Westinghouse  Electric 
&  Manufacturing  Com- 
pany. Upon  leaving  school  he  went  with  the  Hazard  Manu- 
facturing Company,  at  the  W^ilkes-Barre  office,  in  charge  of 
electrical  and  chemical  testing.  In  July,  1911,  he  entered 
the  sales  department  as  sales  engineer  in  charge  of  railroad 
work,  with  offices  in  New  York  City,  which  position  he  held 
until  August  1.  In  his  new  position  Mr.  Willson  has  head- 
quarters at  50  Church  street,  New  Y^ork,  but  will  shortly 
remove  his  office  to  Hartford,  Conn.,  at  which  point  the 
foundry  is  located.  The  plant  is  nearing  completion  and  will 
be  in  operation  early  in  Octoebr.  The  Connecticut  Electric 
Steel  Company,  Inc.,  will  manufacture  high  quality  steel  cast- 
ings by  the  Heroult  electric  process. 


Catalogues 


E.   L.  Wilson 


Air  Compressors. — Bulletin  .>4-N  recently  issued  by  the 
C  hicago  Pneumatic  Tool  Company  deals  with  the  company's 
steam  and  power  driven  single  compressors. 

Sc.ALKS. — The  Standard  Scale  &  Supply  Company,  Pitts- 
burgh, Pa.,  in  its  recently  issued  price  list  No.  A210.  gives 
illustrations,  brief  descriptions  and  price  lists  of  the  line  of 
Standard  scales.  The  scales  shown  include  a  wide  variety 
for  manv  kinds  of  businesses  and  uses. 

Stor.ace  B.4TTERIES. — One  of  the  latest  publications  of 
the  Electric  Storage  Battery  Company,  Philadelphia,  bulle- 
tin No.  159,  deals  with  the  Ironclad-Exide  batter}"  for  stor- 
age battery,  mine  and  industrial  locomotives.  The  booklet 
describes  the  batteries  themselves  and  contains  a  score  of 
views  of  .storage  battery  locomotives. 

Foundry  E(juii>mext. — The  Whiting  Foundry  Equipment 
(\)mpany,  Harvey,  111.,  has  recently  issued  catalog  No.  12(», 
dealing  with  tumblers  and  du.st  arresters:  catalog  No.  121, 
dealing  with  coke  oven  equipment,  including  ovens,  racks, 
cars,  trucks  and  coke-oven  doors,  and  catalog  No.  122. 
dealing  with  ladles.    All  three  bulletins  are  well  illustrated. 

C.\R  \\'heels. — The  Griffin  W'heel  Company  has  issued  a 
seven-page  booklet  containing  nine  reasons  why  the  chilled 
iron  car  wheel  is  jireferable  to  other  types  of  wheels,  as  fol- 
lows: safety,  low  initial  cost,  low  maintenance  cost,  guaran- 
teed service.  l)rake  efficiency,  saving  in  brake  shoes,  saving  in 
rail  wear,  minimum  of  flange  wear  and  liberal  allowance  for 
old  wheels. 

Structural  Timber. — The  National  Lumber  Manufac- 
turers' Association  has  issued  a  70-page  book  by  C.  E.  Paul 
on  heavy  timl^er  mill  construction  buildings.  The  book  de- 
scribes mill  con.struction,  and  the  manner  in  which  it  is 
built  and  gives  information  concerning  the  cost.  The  l)Ook 
should  l)e  of  much  value  to  those  interested  in  this  character 
of  construction. 

P.\ssEXGER  Car  Couplers. — The  McConway  &  Tor- 
ley  Company,  Pittslmrgh,  Pa.,  has  recently  issued  a  booklet 
dealing  with  its  Pitt  pivoted  passenger  coupler.  The  book- 
let de.«^cril)es  the  coupler,  particular  attention  being  given 
to  its  great  flexibility  in  curving,  and  contains  views  of  45 
passenger  cars  of  various  types,  for  16  different  roads,  on 
which  the  Pitt  coupler  was  specified. 

Locomotive  Stokers. — The  Locomotive  Stoker  Company 
has  recently  issued  catalogue  14-C,  dealing  with  Street  loco- 
motive stoker  applications.  The  book  in  its  60  pages  shows 
the  difterent  types  of  locomotives  to  which  these  stokers 
have  Ijeen  applied,  there  being  given  photographs  and 
specifications  of  28  locomotives  of  different  types  built  for 
15  railroads.  This  is  the  fourth  revision  of  this  catalogue 
and  brings  it  up  to  date. 

The  Logic  of  the  Deax. — This  is  the  title  of  a  booklet 
which  has  recently  been  issued  by  the  \Villiam  B.  Pierce  Com- 
pany, Buffalo,  N.  Y\  The  booklet  deals  with  the  Dean  boiler 
tube  cleaner  made  by  the  company.  It  shows  how  scale  is 
formed  and  asserts  that  the  formation  of  scale  cannot  be  pre- 
vented absolutely  by  boiler  compounds.  It  then  takes  up  the 
problem  of  scale  removal  and  describes  the  Dean  tube  cleaner 
and  its  operation.    A  list  of  users  is  also  given. 

Steel  Pipe. — The  National  Tube  Company  has  recently 
issued  a  third  edition  of  its  catalog  of  National  Matheson 
joint  pipe.  This  is  a  system  of  piping  for  high  or  low  pres- 
sure natural  or  artificial  gas  lines,  water  works,  mines,  mining, 
hydro-electric  plants,  irrigation  and  engineering  uses.  The 
catalogue  takes  up  the  characteristics  of  the  pipe  and  shows 
its  advantages  for  different  kinds  of  service.  The  book  is  ex- 
tremely well  illustrated  with  views  of  typical  installations  of 
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mum  different  kinds.  One  of  the  interestins^  features  is  a 
series  of  drawings  or  cartoons  emphasizing  some  of  the  points 
that  are  made  in  the  text. 

Pvk<»METKRS. — The  Gibl)  Instrument  Company,  Pitts- 
burgh, Pa.,  has  i.ssued  a  folder  rehitive  to  the  'T-Rite'  for 
judging  the  temperature  of  metal  undergoing  treatment. 
The  "T-Rite"  is  an  instrument  in  ap|)earance  much  like  a 
pocket  flashlight.  The  person  using  it  stands  .some  di.stance 
from  the  furnace,  and  looks  through  it  at  the  object  the  tem- 
perature of  which  is  to  be  measured.  A  description  of  it 
appeared  in  the  May,  1916,  Railzi'uy  Mechnnicul  En^iuctr, 
page  2(^2. 

\\(>;)i)  ('o.vsTKUCTioN  .AND  FiRK  LossES. — The  National 
Lumber  Manufacturers'  Association,  Chicago,  has  issued  a 
15-page  liooklet  pointing  out  some  of  the  errors  in  the  com- 
monl\  accepted  ideas  regarding  the  large  fire  losses  resulting 
from  t'ml)er  construction  and  presenting  a  large  amount  of 
data  regarding  actual  accurate  comparisons.  This  l)ook 
contains  a  large  amount  of  information  of  value  to  those 
interested  in  wood  construction  from  the  standpoint  of  the 
fire  hazard. 

Gf-ak  Blanks  and  Miscellaneous  Circular  Sections. 
—  The  Carnegie  Steel  Company  has  recently  issued  a  third 
edition  of  its  l)Ooklet  dealing  with  this  subject.  The  book- 
let contains  standard  specifications,  lists  of  dimensions, 
illustrations  and  drawings  of  forged  and  rolled  gear  blanks, 
industrial  and  mine  car  wheels,  street  and  interurban  rail- 
way wheels,  pipe  flanges  and  shaft  couj)lings,  automobile 
flywheel  ])lanks,  crane  track  wheel  blanks  and  i)iston  blanks. 
The  piston  blanks  for  the  manufacture  of  .solid  .<teel  locomo- 
tive pistons  are  illustrated  for  the  first  time. 

Steam  Ha.mmers. — The  National  Hoisting  Kngine  Com- 
pany, Harrison.  N.  J.,  has  i.ssued  a  2()-page  catalog  de- 
scribing the  National  steam  pile  hammer.  Ihe  booklet  con- 
tains tables  giving  the  dimensions  and  other  characteristics 
of  the  five  sizes  of  these  luiiiinier>  and  is  illu-^^trated  with 
I)hotographs  showing  the  hammers  in  use  on  various  kinds 
of  construction  work.  .\  12-page  i)am|)hlet  has  also  been 
issued  descril)ing  the  steam  luimmers  No.  6  and  No.  7, 
weighing  (•.==()  and  150  lb.,  respectively,  wliich  are  designed 
especially  f<;r  use  in  driving  w(M)d  and  steel  sheet  piling. 

Coal  1"nl»»ai)i:k. —  The  Roberts  &  Schaefer  Company.  Chi- 
cago, has  issued  'liulletin  No.  .U,  which  de.>^cribes  the 
"RandS"  measuring  coal  loader  for  locomotives,  a  device 
which  automatically  measures  the  coal  as  it  is  being  dis- 
charged into  the  kx:omotive  tenders.  The  operation  of  this 
device  i>  explained  in  detail  with  ample  illustrations.  The 
pamphlet  also  contains  a  description,  with  illustrations,  of 
the  duplex  12-ft.  .^lallow  j)it  loader,  a  new  arrangement  of 
the  sul)Structure  of  coaling  stations  which  will  decrease  the 
co.>^t  of  foundations  for  any  coaling  station  of  the  bucket  type. 

On  the  Firing  Line  w ith  BArTEKv  Bill. — The  story  of 
W.  Alkaline  Battery,  otherwise  known  as  Battery  Bill,  has 
now  been  published  in  booklet  form  by  Battery  Bill's  em- 
jdoyer,  the  Edison  Storage  Battery  Company,  Orange,  N.  J. 
Battery  Bill  is  already  well  known  to  readers  of  the  advertis- 
ing pages  of  the  Railway  Mechanical  Engineer.  He  is  the  en- 
terprising salesman  of  Edison  storage  batteries  whose  adven- 
tures, detailed  in  the  form  of  letters  to  his  bo>s.  center  around 
his  successful  attem[)t  to  sell  Edison  batteries  to  the  X.  V.  Z. 
Railroad  and  to  help  the  officers  of  that  road  answer  the  tjuery 
of  Pre-ident  X:      -Why  aren't  we  using   Edison  iKitteries?'" 

He.vhn(.  and  V'entil.\ting  Appar.atus  for  Passe n(;ek 
(\^RS.— This  is  the  title  of  a  144-page  book.  9  by  12  in.  in 
size,  which  has  recently  l>een  issued  by  the  Gold  Car  Heat- 
ing &  Lighting  Company,  New  York.  The  book  gives  a 
complete  description  of  the  company's  steam,  vapor,  hot 
water  and  electric  systems  for  heating  and  automatically  con- 


trolling the  temperature  of  all  types  of  railway  cars,  and  also 
data  concerning  its  ventilators.  The  apparatus  which  is 
included  in  the  systems  is  illustrated  and  descril)ed  in  detail, 
and  drawings  are  given,  many  of  them  in  two  or  more  colors, 
showing  the  application  of  each  of  the  various  systems. 

Car  Curtains  and  Curtain  Fixtures. —  The  Acme  Sup- 
ply Comj)any.  Chicago,  has  issued  Bulletin  F-6.  in  which  is 
introduced  its  new  Acme  Enclosed  Groove  F.  P.  Curtain 
Fixture  No.  100.  The  interesting  point  in  this  fixture  is 
the  fact  that  it  cannot  be  removed  from  its  groove  by  the 
passengers.  N'o  pinch  handles  are  recjuired.  and  it  can  be 
operated  from  any  point  along  the  bottom  of  the  curtain. 
Descri})tions  of  the  Crown  and  Gem  curtain  fixtures  for  use 
with  open  grooves,  the  .\cme  friction  roller,  and  the  .special 
metal  car  curtain  roller,  are  aX^o  contained  in  this  bulletin 
as  well  as  curtain  fixtures  for  electric  cars  and  interurban 
coaches. 

N'.arnishes,  Ena.mels  and  J.\i'ANS. —  The  Moller  &  Schu- 
mann Company.  Brooklyn,  N.  Y.,  has  recently  issued  Bulle- 
tin No.  1.  dealing  with  the  company's  Hilo  black  enamels  and 
japans.  Ihe  bulletin  describes  the  range  of  blacks  available 
for  wood,  steel,  cast  iron,  tin,  brass  or  other  materials.  It 
contains  lustre  standards  whereby  one  may  readily  obtain  a 
clear  idea  of  the  meaning  of  the  terms,  gloss,  semi-gloss,  rub- 
ber, dull  rubl)er  or  flat,  and  be  enabled  to  pick  out  the  finish 
best  suited  to  his  needs.  Each  article  is  described  in  a  man- 
ner to  indicate  its  use.  The  bulletin  also  gives  the  necessary 
reduction  for  applying;  the  various  methods  of  brushing, 
sjjraying,  dipping  and  tumbling,  and  it  also  indicates  the 
heat  and  time  of  baking. 

Car  Wheels. — The  American  Steel  Foundries  have  issued 
an  attractive  catalog  descriptive  of  the  Davis  steel  wheels 
made  by  the  company.  The  booklet  names  the  advantages  of 
the  Davis  one-wear  steel  wheel  asserting  that.  'Tt  retains  the 
advantages  of  the  cast  iron  wheel — a  hardened  tread  and 
flange,  a  softer  plate  and  hub,  and  a  one-wear  construction" 
and  in  addition  is  stronger,  is  of  less  weight,  has  absolute 
rotundity  l)ecause  of  its  ground  treads  and  has  a  lower  main- 
tenance cost  on  account  of  fewer  removals  for  common  wheel 
defects.  The  btxjklet  is  well  illu.-^t rated,  there  jjeing  given  stx:- 
tions,  pictures  of  the  wheels,  and  a  number  of  views,  some  in 
colors,  showing  the  manufacture.  One  section  deals  with 
wheels  for  electric  railway  service  and  another  gives  compara- 
tive data  of  Davis  and  otlier  wheels  in  tests  and  actual  service. 

St.andard  Safety  Devices. —  The  "Conference  Board  on 
Safety  and  Sanitation,"  928  Western  avenue,  We.st  Lynn, 
Mass.,  has  i.-^sued  an  eight-page  leaflet  describing  the  "N.  A. 
S.  O."  safety  devices,  with  illustrations  and  prices.  These 
devices  have  been  approved  by  the  Conference  Board,  which 
repre.sents  the  National  Affiliated  Safety  Organizations, 
namely,  the  National  Founders'  Association,  the  National 
.\sso<.iation  of  Manufacturers,  and  the  National  Metal  Trades 
.\ssociation;  and  all  of  the  articles  are  made  under  the  super- 
vision of  the  board.  The  aim  is  to  sell  these  articles  at  cost, 
or  nearly  so;  but  any  profits  derived  from  sales  are  utilized 
for  further  research  in  connection  with  the  promotion  of  safety 
in  industrial  establishments,  .\mong  the  things  described 
are  goggles;  leggins  for  foundrymen;  respirators;  the  N.  A. 
S.  O.  Sanitary  Stretcher;  Safety  Feet  for  Ladders,  and  a 
Metal  Danger  Sign. 


Fre.vch  Metal  and  Tlmber  Co.xiMirrEE. — By  virtue  of 
a  decree  dated  June  11,  1916.  a  committee  has  been  ai)pointed 
ut  the  French  Ministry  of  War  to  centralize  the  accjuisition 
of  metal  and  timber  from  abroad  and  to  distribute  the  mate- 
rial imported,  together  with  that  of  French  production,  to  the 
l)est  interests  of  national  defence.  The  members  of  the  com- 
mittee are  taken  from  the  various  Ministries  and  from  various 
irilitary  and  naval  corps. — Engineering. 
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Helo  P  sh  ^^^*  month  we  announced  that  prizes 

of  $15  each  would  be  awarded  for  the 

^^"^  three  best  articles  of  not  more  than  750 

Association  words    received    at    our    office    in    the 

Woolworth  Building,  .New  York,  not  later  than  November  1, 
1916,  setting  forth  the  practical  benefits  received  by  the 
writers  from  their  attendance  at  the  railwa}-  mechanical  de- 
partment conventions.  The  importance  of  the  work  done  by 
these  associations  is  most  fullv  realized  by  those  members 
who  are  actively  engaged  in  association  affairs,  and  here  is 
an  opportunity  for  them  to  show  how  well  their  interest  and 
belief  in  these  institutions  is  justified.  Such  testimony  can 
not  fail  to  interest  others  who  should  belong  to  the  asso 
ciations,  as  well  as  the  general  officers  upon  whose  support 
their  success  so  largely  depends.  While  there  are  but  three 
prizes  offered,  we  confidently  expect  to  receive  a  large  num- 
ber of  contributions  nearly  as  good  as  the  prize  winners, 
which  we  will  publish  and  pay  for  at  our  regular  space 
rates.     Be  sure  that  your  association  is  represented. 


should  be  provided.  The  tool  foreman  can  be  of  great  assist- 
ance in  this  respect.  His  work  requires  that  he  devise  tools 
and,  in  many  cases,  equipment  that  will  expedite  the  making 
of  repairs.  Being  located  at  the  larger  shops  he  naturally 
gives  their  needs  his  first  consideration,  but  he  should  not 
forget  the  running  repairs  which  are  so  necessary  to  good 
locomotive  performance.  Most  careful  study  should  be  given 
to  engine  house  requirements  and  he  should  use  his  ingenuity 
in  devising  ways  and  means  for  expediting  its  work. 


Standard  Methods 

for 

Railway   Shops 


Fuel  Cost 

and 

Fuel  Economy 


The  high  price  of  coal,  or  the  distance 
it  has  to  be  hauled,  does  not  necessarily 
mean  that  it  is  the  most  expensive  coal 
to  buy.  With  the  constantly  increas- 
ing improvement  in  the  art  of  firing  locomotives  and  in  the 
economical  use  of  fuel  as  a  whole,  new  conditions  have  de- 
veloped which  may  warrant  the  use  of  a  more  expensive  fuel 
with  a  saving  in  the  actual  cost  of  the  fuel  consumed.  This 
has  been  found  to  be  true  on  one  road  in  the  Middle  West 
which  took  the  trouble  to  investigate.  One  division  of  the 
road  had  for  some  time  l)een  using  a  low  grade  coal  that  was 
mined  in  the  territory  through  which  the  division  ran.  Fur- 
ther west  there  was  a  much  better  grade  of  coal  which  was 
more  expensive  and  had  to  be  hauled  greater  distances. 
However,  experiments  were  made  with  the  result  that  it  was 
decided  to  use  the  better  grade  of  coal  from  the  distant  point 
in  preference  to  the  local  coal  of  inferior  quality.  This  has 
been  justified,  for  a  saving  of  20  per  cent  has  been  made  in 
the  cost  of  fuel  consumed  in  the  particular  district  where 
this  change  was  made. 


From  the  remarks  of  some  of  the  tool 
foremen  at  their  recent  convention  it 
appears  that  on  several  roads  the  in- 
terchange of  ideas  and  of  special  sho[> 
devices  between  the  various  shops,  even  on  the  same  road,  is 
extremely  limited.  It  is  hard  to  conceive  how  a  condition 
such  as  this  should  be  allowed  to  exist.  Any  new  device  or 
method  of  performing  economically  a  certain  class  of  work 
originating  at  one  point  should  be  drawn  up  in  suitable  form 
and  passed  along  to  all  the  shops  on  the  system  for  their 
immediate  benefit.  This  is  done  usually  by  means  of  a 
book  of  blue  prints  and  instructions.  The  Sante  Fe  has 
what  is  called  a  I>ocomotive  Folio  and  a  Tool  Folio.  The 
former  covers  standard  practices — giving  the  scrapping  lim- 
its of  the  various  parts  of  the  locomotive,  methods,  of  making 
certain  repairs,  etc.  The  latter  contains  a  description  of  the 
standard  tools  and  special  tools  that  are  of  sufficient  merit 
to  warrant  their  duplication  at  the  other  shops  on  the  sys- 
tem. The  Locomotive  Folio  is  in  charge  of  the  mechanical 
engineer  and  the  Tool  Folio  is  in  charge  of  the  supervisor 
of  tools.  These  folios  are  distributed  broadcast  over  the  sys- 
tem and  their  use  is  enforced.  As  improvements  develop 
changes  are  made.  Any  and  all  suggestions  for  improve- 
ments are  given  careful  consideration.  Ever\'  part  of  the 
road  receives  full  benefit  of  the  ingenuity  and  achievements 
of  any  one  part  of  the  road.  It  is  only  by  this  means  that 
the  outlying  points  can  be  kept  up-to-date  in  the  most  ef- 
ficient shop  practices. 


_,.  .  It    was    a    great    satisfaction    to    hear 

"ah     °"'*    various  speakers  at  the  Tool  Foremen's 

^    ^"p     ^  Convention  put  in  such  a  strong  plea 

for  the  engine  house  forces.     If  there 

is  one  place  in  a  railroad  organization  that  needs  all  the 

assistance  in  the  matter  of  good  tools  and  special  devices 

with  which  labor  and  repairs  to  locomotives  may  l:>e  expedited 

it  is  the  engine  house.     The  only  thing  a  railroad  has  to  sell 

is  transportation.    The  cost  of  conducting  this  transportation 

is  dependent  on  the  condition  and  availability  of  the  power. 

It  is  the  duty  of  the  engine  house  foremen  to  provide  this 

power  many  times  on  sudden  demand  and  to  have  it  in  such 

shape  that  it  can  handle  its  proper  tonnage.     Quick  repairs 

are  often  necessar}-  and  the  necessary  means  for  making  them 


p       .  W.  J.  ToUerton,  in  his  address  to  the 

.    ,     „    ,      .  Master        Blacksmiths'        Convention, 

.        .    .  brought  out  clearly  the  functions  of  the 

.rVSSOClfltlOflS 

various  mechanical  associations.  Re- 
ferring particularly  to  that  association,  he  said:  "It  would 
be  of  enormous  benefit  to  all  railroads  if  this  association 
would  formulate  some  kind  of  a  standardized  schedule  of 
blacksmith  shop  practice."  This  statement  may  well  apply 
to  all  the  other  associations  representing  the  various  shop 
crafts.  Several  roads  have  already  established  standard  shop 
methods  in  making  repairs  to  cars  and  locomotives  which 
rei)rescnt  the  best  methods  known  to  those  roads.  Why  not 
carry  it  further  and  have  the  various  associations  thoroughly 
study  shop  practices  peculiar  to  their  sj^ecific  fields  and  form 
standards  that  will  be  the  best  established  .^^tandards  in  exist- 
ence? The  associations  could  not  use  their  time  to  better 
advantage.     They  would  be  perfonning  a  real  service  to  the 


493 


494 


RAILWAY    MECHANICAL     ENGINEER 


Vol.  90.  No.  10 


roads  they  represent.  It  would  be  a  great  thing  for  each 
association  to  have  a  set  of  established  standards  and  recom- 
mend practices  the  same  as  the  Master  Car  Builders'  and 
Master  Mechanics'  Associations.  These  could  be  added  to 
and  corrected  year  by  year  and  be  kep)t  up  to  date  with  the 
development  in  the  various  fields.  With  the  labor  conditions 
such  as  they  are  at  present  anything  that  will  increase  shop 
efficiency  will  be  gladly  welcomed.  If  the  mechanical  asso- 
ciations would  spend  their  time  in  establishing  standard 
j)racticcs  they  would  undoubtedly  receive  far  greater  sui)port 
from  railroads  than  they  do  now.  It  would  be  a  matter  of 
business  to  have  a  representative  from  every  imjwrtant  road 
attend  the  conventions  in  order  that  the  best  possible  results 
might  be  obtained. 


ment  matters.  From  the  standpoint  of  the  ambitious  gen- 
eral foreman,  therefore,  it  is  to  his  own  interest  that  he 
keep  as  closely  in  touch  with  the  car  department  and  co- 
operate with  the  car  foreman  to  the  fullest  possible  extent. 
That  this  is  the  attitude  of  the  members  of  the  association 
was  well  brought  out  in  the  discussion,  but  the  interest  thus 
displayed  in  the  car  department  will  be  of  much  wider  ben- 
efit than  that  gained  by  the  individual.  The  general  officers 
of  the  mechanical  department  are,  and  probably  will  con- 
tinue to  be,  chosen  largely  from  the  ranks  of  the  locomotive 
department.  Ini[)rovcments  in  the  car  department  service, 
therefore,  very  largely  must  depend  upon  the  broad  appre- 
ciation of  its  j^roblems  and  of  the  importance  of  the  work 
which  it  performs  by  the  future  master  mechanics  and  super- 
intendents of  motive  power. 


The  Microscope 

and 

Boiler  Steel 


Is  the  microscope  too  refined  for  use 
in  connection  with  the  selection  of 
boiler  steel?  Can  it  be  used  with 
safety  by  the  man  who  has  not  had 
years  of  training  in  its  manipulation  and  in  drawing  con- 
clusions from  its  indications  .-*  To  both  of  these  {jue.>^tions 
an  affirmative  answer  can  probably  l)e  made  with  safety. 
If  the  ()l)server  desires  to  determine  an  ajjfjroximation  of 
the  carbon  content  of  a  piece  of  steel,  it  is  probable  that, 
unless  he  has  had  considerable  training,  lie  will  vary  so 
far  from  the  true  mark  that  he  had  l)est  discard  his  micro- 
scope and  betake  himself  to  the  (hemist.  Hut  for  the  de- 
tection of  defects  in  the  material,  sudi  as  the  inclusion 
of  slag,  minute  blow-holes,  and  variation  in  structure  the 
microscope  will  tell  a  story  to  even  a  lay  operator  that  can 
U*  told  in  no  other  way.  An  article  in  tlie  Railway  Age 
Ga/ette  of  .April  28,  1916,  page  960,  gave  a  vivid  example 
of  how  a  piece  of  steel,  that  had  pas.sed  all  insjiection  and 
was  firesumably  of  a  high  grade,  was  sliown  by  the  micro- 
scope to  l)e  really  unfit  for  the  service  to  which  it  had  been 
applied,  simply  because  of  the  great  variation  in  its  structure 
l)etween  surface  and  center,  that  could  have  been  detected 
in  no  other  way. 

The  preparation  of  the  specimens  is  exceedingly  simple 
and  an  instrument  with  glasses  arranged  magnifying  from 
30  to  100  diameters  will  serve  all  the  purposes  of  a  quick 
and  accurate  means  of  determining  the  general  structural 
character  of  a  piece  of  steel  or  iron.  It  will  fretjuently 
make  it  possil)le  to  decide  at  once  in  the  choice  of  two 
brands  and  the  probable  relative  results  to  l)e  obtained  from 
them.  It  tells  a  very  vivid  story  of  structure  and  enclosed 
imj)urities  that  can  be  read  in  no  other  way,  and  to  those 
who  are  shown  it  without  previous  knowledge  of  what  they 
are  to  see  the  indications  are  usually  quite  startling. 


General   Foremen       Notwithstanding  the  seriousness  of  the 

strike  situation,  the  attendance  at  the 
convention  of  the  International  Rail- 
Car  Department  ^y.^^  General  ?\)remen's  .\ssociation  at 
Chicago  during  the  last  week  in  August  was  good.  It  he- 
came  necessar}*,  however,  to  set  the  adjournment  one  day 
ahead,  the  result  being  that  a  number  of  the  subjects  were 
not  discussed  as  fully  as  their  importance  and  the  character 
of  the  papers  presented  would  have  justified  under  other 
circumstances.  It  is  significant,  however,  that  the  subject 
which  brought  out  probably  the  fullest  discussion  of  any 
presented,  was  that  of  car  department  problems.  At  the 
smaller  terminals  the  general  foreman  in  charge  of  locomo- 
tive maintenance  often  has  direct  supervision  over  car  repair 
work  but  to  a  large  extent  the  members  of  the  association  are 
directly  concerned  with  locomotive  work  only.  It  is  from 
the  ranks  of  these  men,  however,  that  the  higher  mechanical 
department  officeis  are  usually  selected;  and  as  .soon  as  he 
is  promoted  to  the  position  of  master  mechanic,  the  general 
foreman  is  immediately  called  upon  to  deal  with  car  depart 


The  Purchase  ^h^'   advisability    of    purchasing   paint 

.  p  .  on    .specifications    has    been    seriously 

(luestioned  1)V  manv  u.sers  of  paint  and 

On   Specifications      t,,^.^^.  j^  .^  growing 'doubt  as  to  whether 

tile  (|uality  of  the  materials  thus  obtained  is  not  inferior  to 
those  obtained  by  straightforward  purchase  of  the  guaranteed 
products  of  rei)utable  paint  manufacturers.  That  the  ex- 
perience of  the  manufacturers  (jualifies  them  to  provide  a 
product  suitable  to  meet  the  conditions  of  any  class  of  service 
is  undoubtedly  true,  and  that  the  reputation  which  the  man- 
ufacturers h.ave  to  maintain,  is  generally  a  sufficient  guaran- 
tee that  their  products  will  honestly  meet  the  conditions,  is 
no  less  true.  Specifications  would  apjicar  to  i)e  unnecessary 
then,  to  .^secure  a  suitable  product,  and  their  princi|)al  func- 
tion is  to  secure  the  product  desired  under  competitive  con- 
ditions, with  the  saving  in  price  which  is  effected  thereby. 
In  order  that  a  product  of  the  ([uality  desired  may  be  secured 
under  open  comjietition,  it  is  not  only  necessary  that  the 
specifications  be  carefully  drawn  and  well  advised,  but  that 
the  purchaser  be  in  a  jiosition  to  enforce  their  provisions. 
The  success  with  which  specifications  may  be  employed 
where  those  reciuirements  can  lie  met,  was  well  brought  out 
in  the  remarks  of  Dr.  M.  E.  McDonnell,  chemist  of  the 
Penn.-iylvania  Railroad,  before  the  recent  convention  of  the 
Master  Car  and  Locomotive  Painters'  Association,  the  re- 
port of  which  appears  elsewhere  in  this  issue.  But  few  rail- 
roads, however,  are  provided  with  the  facilities  available  on 
the  Pennsylvania  for  making  the  numerous  tests  necessary 
in  the  development  and  enforcement  of  ade(iuate  specifica- 
tions, and  the  extent  to  which  they  can  safely  and  success- 
fully be  employed  undoul)tedly  depends  in  a  large  measure 
upon  the  extent  to  which  facilities  of  this  kind  are  available. 
Specifications  emjiloyed  without  some  such  facilities  tend  to 
defeat  their  own  end;  while  products  may  thereby  be  ob- 
tained at  a  low  price,  the  (juality  will  usually  be  such  that 
the  paint  is  e-xpensive  in  the  end. 


Corrosion  ^^^  electrolytic  theory  of  corrosion,  as 

developed  and  proved  by  Dr.  Allerton 
Cushman,  so  fully  accounts  for  all  the 

Boiler  Steel  various  phenomena  attendant  upon  the 

corrosion  of  iron  and  steel  that  it  is  accepted  throughout  the 
scientific  world.  But  theories  of  this  character  are  too  often 
regarded  as  pure  theories  by  the  practical  men  of  affairs — 
something  belonging  to  the  laboratory-  and  the  domain  of 
scientific  investigation  and  as  having  little  or  no  connection 
with  the  work  of  every  day  life,  or  at  best  to  be  possessed  of 
such  a  refinement  as  to  have  little  or  no  influence  upon  them. 
In  short,  there  is  a  decided  mental  distinction  drawn  between 
the  action  of  a  piece  of  steel  subjected  to  the  delicate  tests 
of  a  laborator}-  experiment  and  the  performance  of  a  similar 
piece  in  the  rough  service  that  it  has  to  perform  in  the  firebox 
of  a  locomotive.    That  titis  is  a  mistake,  a.ltnost  anyone  will 
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concede.  And  because  this  matter  of  corrosion  is  one  of  the 
serious  troubles  of  locomotive  boiler  maintenance  it  is  urged 
that  too  much  attention  cannot  be  paid  to  the  selection  of 
steels  that  are  used  therein.  The  whole  electrolytic  theory 
of  corrosion  is  based  upon  the  development  of  electric  cur- 
rents by  the  non-homoj];eneous  character  of  the  metal,  and 
the  greater  this  variation  in  structure  and  comjxjsition  the 
more  rapid  will  be  the  corrosion.  This  is  a  simple  state- 
ment of  cause  and  effect.  Hence  it  follows  that  he  who 
would  suffer  the  minimum  of  trouble  from  corrosion  must 
pay  the  maximum  of  attention  to  the  selection  of  his  steel 
and  iron,  other  conditions  remaining  the  same.  This  is  not 
to  assume  that  the  sole  precaution  to  be  taken  against  cor- 
rosion lies  in  the  selection  of  the  steel,  for  there  is  such  a 
thing  as  a  corrosive  water,  but,  as  Kipling  would  say,  that 
is  another  story. 

The     apparentlv     increasing     difficul- 
Proper  Braking       ^j^^    experienced    by    the    railways    in 


the  clasp  brake  to  their  equipment  now,  would  do  well  to 
adopt  this  length  of  wheel  base  in  case  it  becomes  advisaljle 
to  change  to  the  clasp  brake  in  the  future. 


of  Long 
Passenger  Trains 


properly  braking  the  long  heavy  pas- 
senger trains  in  service  today  is  due 
very  largely  to  the  fact  that  sufficient  attention  has  not  been 
given  to  the  foundation  gear  of  the  modern  equipment.  With 
the  heavier  steel  pas.'^enger  cars  greater  shocks  result  for  the 
same  difference  in  velocity  between  the  front  and  rear  cars 
of  a  train  than  when  the  lighter  wooden  passenger  cars  were 
used.  These  shocks  are  further  increased  on  account  of  the 
longer  trains  now  being  handled  in  the  present  through- 
train  service.  Of  course,  the  braking  power  has  been  in- 
creased to  meet  these  new  conditions,  and  the  difference  in 
time  between  the  application  of  the  brakes  on  the  first  car 
and  on  the  last  car  has  been  decreased  through  quicker  act- 
ing triple  valves.  But  the  adoption  of  the  improved  foun- 
dation gear  has  not  been  so  general. 

With  the  single  shoe  brake  it  is  practically  impossible  to 
keep  a  uniform  brake  cylinder  piston  travel  throughout  the 
train,  which  means  unequal  braking  of  the  cars  with  the 
attendant  shocks  throughout  the  train.  The  manner  in 
which  the  shoes  are  located  with  respect  to  the  wheels  is 
largely  responsible  for  this.  They  must  be  located  suffi- 
ciently far  below  the  horizontal  center  line  of  the  wheel  to 
bring  the  resultant  pressure  line  of  the  shoe  against  the 
wheel  within  the  journal  brass.  In  this  position  the  shoe 
has  a  tendency  to  pull  down  under  the  wheel,  increasing  the 
false  travel  of  the  brake  rigging.  As  this  travel  is  taken  up 
by  the  automatic  slack  adjuster  the  brake  cylinder  piston 
travel  becomes  shortened,  resulting  in  increased  brake  shoe 
pressure  with  small  brake  pipe  reductions.  This  is  cu- 
mulative and  near  the  end  of  long  runs  the  engineer  has  ex- 
treme difficulty  in  applying  the  brakes  so  that  a  smooth  and 
quick  stop  can  be  made.  He  is  forced  to  make  two  or  three 
light  reductions  in  an  endeavor  to  obtain  a  smooth  stop, 
which  means  that  more  time  must  be  taken  in  making 
stops. 

The  experience  of  the  New  Haven. and  the  Pennsylvania 
with  the  clasp  brakes  has  shown  that  l)y  their  use  the  troubles 
found  in  handling  the  long  heavy  passenger  trains  with  the 
single  shoe  brake  have  been  practically  eliminated.  With 
the  clasp  brake  less  pressure  per  shoe  is  required,  the  shoes 
can  be  applied  nearer  the  horizontal  center  line  of  the  wheel, 
the  truck  frame  will  be  subjected  to  a  smaller  amount  of 
racking  and  displacement  and  there  will  be  practically  no 
false  motion  for  the  automatic  slack  adjuster  to  take  up. 
This  permits  the  slack  adjuster  to  do  the  work  intended  for 
it — namely,  to  take  up  the  lost  motion  due  to  the  wear  of 
the  shoes.  While  the  clasp  brake  has  been  adopted  to  some 
extent  on  four-wheel  trucks  its  particular  field  is  on  the 
six-wheel  truck  cars  weighing  from  120,000  to  160,000  lb. 
Its  satisfactory  application  requires  an  11 -ft.  wheel  base, 
and  car  designers,  even  though  they  cannot  see  the  need  of 


Speed  Indicators  ^he  use  of  Speed  recorders  on  locomo- 
tives has  been  given  but  little  attention 
in  this  countrv,  and  then  only  as  ap- 
Locomotives  ^y^^^  ^^  ^oad  engines.    This  is  remark- 

able, considering  the  possibilities  for  improvement,  Ixjth  in 
operation  and  maintenance,  which  the  records  from  these  in- 
struments open  up  in  switching  service  as  well  as  in  road 
.service.  Where  locomotives  are  shopped  on  a  mileage  basis, 
the  usual  method  of  comj)uting  the  mileage  of  switch  engines 
is  by  the  allowance  of  an  arbitrary  number  of  miles  for  each 
hour  the  engines  are  in  service.  This  is  at  l>est  but  an  ap- 
proximation, the  variation  of  the  actual  mileage  from  which 
will  be  considerable,  depending  on  the  conditions  under 
which  the  engines  are  working.  That  the  discrepancy  Ix-- 
tween  the  miles  credited  to  the  engines  and  the  actual  service 
rendered  may  l)e  very  great  was  brought  out  in  the  discus- 
sion of  the  report  on  Classification  of  Repairs  at  the  conven- 
tion of  the  General  Foremen's  Association.  On  the  El  Paso 
&  Southwestern,  where  the  engines  were  credited  with  72 
miles  per  day,  after  they  had  l^een  equipped  with  speed 
recorders  the  actual  mileage  was  found  to  jje  from  two  to 
three  times  this  amount.  It  is  needless  to  say  that  this  con- 
dition had  been  a  source  of  considerable  discord,  as  the 
mechanical  dejjartmcnt  foremen  were  exiK-cted  to  keep  the 
engines  in  service  from  two  to  three  times  as  long  as  they 
could  rea.sonably  be  expected  to  run — often  an  impossible 
task. 

In  road  service  the  speed  recorder  is  a  necessity  where 
maximum  speed  limits  are  in  force,  but  their  usefulness  does 
not  end  with  the  performance  of  this  function.  The  records, 
which  are  in  effect  logs  of  the  trips  made  by  the  locomotive, 
are  a  valuable  source  of  information  in  settling  controversies 
growing  out  of  train  delays,  the  mechanical  department  be- 
ing relieved  of  the  burden  of  proof  in  many  cases  which 
rightfully  should  be  charged  to  the  operating  department. 
Their  influence  is  also  felt  in  running  repairs.  On  the  El 
Paso  &  Southwestern  in  the  maintenance  of  driving  l^oxes 
alone,  they  have  effected  a  material  saving,  by  insuring  that 
the  maximum  speed  limit  specified  will  not  be  exceeded,  it 
having  been  possible  at  one  terminal  to  materially  decrease 
the  number  of  men  in  the  drop  pit  gang.  The  possibilities 
in  this  regard  may  readily  be  seen,  as  inequalities  in  time 
card  schedules  often  cause  the  speed  required  at  certain 
points  on  the  line  to  be  unnecessarily  high,  while  the  run- 
ning time  on  other  portions  of  the  line  could  be  shortened. 
Inequalities  of  this  kind  are  readily  brought  out  by. the  rec- 
ords from  the  speed  recorders,  making  possible  the  adjust- 
ment of  schedules  more  accurately  to  meet  the  operation  con- 
ditions and  thereby  reducing  the  wear  and  tear  on  the  motive 
power.  All  of  these  l>enefits  have  actually  been  derived  from 
the  speed  recorders  where  they  have  been  in  service  in  this 
country. 


NEW   BOOKS 

Proceedings  of  the  Tenth  Annual  Contention  of  the  Master  Boiler  Makers' 
Association.  200  pages,  illustrated,  6  in.  by  9  in.  Bound  in  cloth. 
Published  by  the  secretary,  Harry  D.  Vought,  95  Litierty  street.  New 
York  City.      Price,   $1. 

This  volume  contains  a  complete  transcript  of  the  proceed- 
ings of  the  convention  of  the  association,  which  was  held  at 
the  Hotel  Hollenden,  Cleveland,  Ohio,  May  23  to  May  26, 
1916.  The  association  is  to  Ije  congratulated  \ipon  the  short 
time  which  has  elapsed  between  the  holding  of  the  convention 
and  the  publication  of  the  complete  proceedings  in  book 
form. 


Boiler  Expansion  Experiments* 

Tests  to  Determine  Relative  Movements  of  Fire- 
box Sheets  and  Tubes  Under  Working  Conditions 

BY  D.   R.   MAC  BAIN 

Superintendent  Motive  Power,    New  York   Central    West,    Cleveland,   Ohio 

SOME  experiments  were  made  on  the  New  York  Central  failed  was  taken  for  the  experiment.   Tram  marks  were  made 

in  l'>  10  to  determine  why  the  side  sheets  of  certain  new  on  the  inner  and  outside  sheets  when  the  l)oiler  was  cold, 

fireboxes  would  crack  vertically  lietween  the  staybolt  The  engine  was  then  fired  up  and  after  200  lb.  pressure  had 

holes.   In  one  case  it  was  found  necessary  to  put  in  new  sheets  been  raised  and  the  pops  had  been  blowing  for  some  time,  the 

on  a  new  boiler  that  had  been  in  service  only  about   four  fire  was  quickly  dumped  and  the  measurements  between  the 


Fig.   1 — Tram    Marks   Measured   for   Expansion 

months.    Mr.  Linderman,  then  boiler  maker  on  the  Michigan      tram  marks  taken  on  l)oth  the  inside  and  outside.    It  was 
Central,  conceived  the  idea  of  comparing  the  expansion  of      found  that  the  outside  sheet  expanded  3/32  in.  more  than  the 

inside  slieet. 

This  same  experiment  was  again  tried  under  more  favor- 


Fig.   2 — Cracks    Found    in   the   Throat   Sheet 


Fig.  3 — Showing  the  Staybolt  Cracks  In  the  Side  Sheets 


the  inside  sheets  and  the  outside  sheets  for  various  conditions 

of  heat  and  pressure.   A  boiler  exactly  similar  to  the  one  that      .^1,1^  conditions  at  the  We.st    Albany  shops,  a  wide  firebox 

777  ~  T~r~,        ',     ^T^  ^,        77Z    I    ',      hoiler  being  used.    Six  sets  of  tram  marks  were  made  on  both 

".Abstract  of  a  paner  pre"=entcd  before  the  Western  Railway  Club,   April       ^i        •       •  ■     '       ,         ,    •  i        r  .1       i     -i  1  •       t^-        <       i 

IS,  1916.  •  the  inside  and  outside  of  the  boiler,  as  shown  in  rig.  1,  the 
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sixth  one  being  made  in  the  crown  sheet  and  the  roof  sheet. 
The  same  procedure  was  followed  as  in  the  previous  test, 
and  here  again  it  was  shown  that  the  expansion  of  the  outer 
sheet  was  greater  in  every  case  than  that  of  the  inner  sheet. 
The  following  table  shows  the  results  of  these  tests: 


Outside  Wrapper  Sheet 

Mark     , * n 

Xo.       Location  Expansion 

1— Sirle  Sheet 3^16  in. 

2  -.Side   Sheet 5/3_'  in. 

3— Side  Sheet 1/4     in. 


Inside  of  Firebox 

; ^ s 

Location  Expansion 

Side  .Sheet 1/8     in. 

Side   Sheet lliZ  in. 

Side  Sheet 5/32  in. 


Difference 

in 
Expansion 

1/16  in. 
1/16  in. 
3/32  in. 


throat  sheet  and  passing  through  the  outer  throat  sheet,  as 
indicated  in  Fig.  1,  that  the  inner  tube  sheet  moved  outward 
c>/c)2  in.  wheji  the  fire  was  first  started  and  l^efore  the  circu- 
lation was  fully  established,  and  later  when  steam  pressure 
began  to  rise,  backward  about  1/16  in.  The  first  movement 
of  the  needle  throws  some  light  on  the  cause  of  the  side  sheet 
popping  out  along  the  fire  line  as  they  sometimes  do. 

At  the  left  in  Fig.  4  is  shown  an  installation  of  flexible 
staybolts  which,  when  adjusted  as  shown  by  the  table  under- 


'  tit  CM 


j^    JtJIC* 


eai/sif  c//rcif  //rffic*rfs  ^ifx/ftf  MOiKs. 


Fig.  4 — Application  of  Flexible  Staybolts  to   Relieve  Working  Stresses  In  Locomotive  Fireboxes 


4— Side  Sheet 3/16  in. 

5— Side   Sheet T/i2  in. 

6 — Wagon   Top llil  in. 

1— Thioat   Sheet 5/32  in, 

2— Throat   Sheet 3/16  in. 


Side  Sheet 1/8 

Side   Sheet 1/8 

Crown  Sheet 5/32 

Tube   Sheet 7/64 

Tube  Sheet 1/8 


in. 

1/16  in. 

in. 

IIIZ   in. 

in. 

1/16  in. 

in. 

3/64  in. 

in. 

1/16  in. 

This  would  seem  to  account  for  the  breakage  of  the  l)ack 
head  and  throat  sheets  along  the  outer  row  of  staybolts,  also 


Fig.   5 


Fig.  6 


for  the  vertical  cracks  in  the  side  sheets,  as  well  as  the  cracks 
extending  from  the  arch  tube  holes  (see  Figs.  2  and  3).  It 
was  also  found  l>v  means  of  a  needle  connected  to  the  inner 


neath  the  illustration,  will  relieve  the  stresses  that  cause  the 
vertical  cracks  between  the  outer  row  of  staybolts  in  the  back 
head  of  the  boiler.  On  the  right  in  Fig  4  is  shown  an  instal- 
lation of  flexible  staybolts  which,  with  the  method  of  adjust- 
ment indicated,  will  relieve  the  stresses  which  are  responsible 
for  the  cracked  side  sheets  and  cracked  throat  sheets.  Both 
the  New  York  Central  and  the  Michigan  Central  have  fol- 
lowed this  plan  with  excellent  results — and  in  addition  ap- 
ply a  full  installation  of  flexible  .staybolts  in  the  throat  sheets, 


Fig.  7— Arrangement  of  Pointer  in  Boiler  Tube  Deflecting  Test 

the  first  row  above  the  mud  rings  being  set  tight,  the  second 
row  1/32  in.  loose,  and  all  others  1/16  in.  loose.  The  back 
tube  sheet  braces  are  set  3/32  in.  loose.  It  is  l>elieved  this 
practice  will  increase  the  life  of  a  modern  firebox  from  50 
to  75  per  cent.  The  loose  installation  of  these  flexible  stay- 
bolts  is  considered  necessarj-  in  order  to  avoid  excessive 
staybolt  and  tul^e  sheet  breakages.    At  the  same  time  it  will 
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rig.    1 — Tr.Tm    M.irks    Me.Tsiirecl    for    Expnnslon 
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Fig.    2 — Cr.icks    Found    in    the    Thro.Tt    Shfet 

the  in-iih-  -heet>  and  the  oui-idc  -lieit-  for  \ariou-  loiidition- 
of  heal  and  |>re.--ure.    A  hoihr  exailly  -imikir  to  the  one  th.il 

*,\I'-Hait    "f    a    I'.'U'r    ;.rc^itifnl    Ilif.  re    ll:»"    \^■»■^Il■;Il    li;i'l\v.iv    (  luti.    Aiii! 


Fig.   3 — Showing  the  Staybolt  Cracks  in   the  Side   Sheets 

alile  (oiiditioii-  at  the  W  e-t  .\lliaii\  -hop-,  a  wide  tirel-oV 
hoiler  lii-inL:  u-ed.  Si\  -et-  iif  tram  mark-  wen-  iiKuK-  on  l.oih 
the   iii-ide  and  oiil-ide  of  ilu-  Woilrr.  a-  -hown   in    liu.    1.  the 
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-i\tli  oiK'  li(.in.u'  iiKidi-  ill  liic  irown  .-hivt  and  llu-  roof  -luvl. 
I  lu-  >aini-  jinKt'duR-  was   followed  a>   in  the  {)r«.\iou>  tost. 


throat  .-hctl  and  jKi>>in,i,'  ihroULih   tin-  outtT  throat   >lKrl.  as 
indiratfd  in  Fiii.  1.  tliat  tlu-  inner  lul<e  *heet  moved  outward 


and  here  attain  it  \\a-  -liown  that  the  e\j)an>ion  of  the  outer -S/.^  J  in.  when  the  t'lre  wa-  hr>t  started  and  U  fore  the  tinu- 


>heet  wa>  greater  in  ever\   lase  than  that  of  the  inner  >heet. 
The  following  table  >iiows  the  re>ults  of  these  te>t.« 


\...    .    r.<«cation  '  ENpansion 

!  ■-  Si<lc..>»tici I ^    1  f>    ill. 

.'     SIvK'  vSJuiJ . . .  . .-.  .3/  .^».  it'. 
Si.il    Sliifi.. ,.  .-,V1  -t,  In. 


liLside  of  Firebox 


llifffrcjice 

/ -_ -■^- ^  .    in     ' 

r.ocatiori  Ex-pansion     ExpanMon 

Si.l  ••   S!i<  ft IK     in.'       '1/J6  in. 

.Si<U    .Sliitt ,t  .?J:iii.  1/16  ill. 

Si.k-  ^lnt:X...,.....l/.i2nu..:3jXi:m. 


lation  was  fully  e>tal»iislu-d.  and  httt  r  when  «team  }ire»ure 
Ijeiran  to  ri>e.  f»avkward  ahout  ,1  1<>  in.  The  rir>t  nioviineni 
of  the  needle  throw>  .-oine  liiiht  on  the  eaUM-  of  the  -i<ie  ■»heel 
jM)j»pin<;  out  alonu  the  lire  line  as  they  siinutinu-  do. 

M  the  left  in  Fii:.   4  is  >hown  an  iiiMallation  <if  ilexil»lc 
-lavlxilt-  whirl),  ulu'ii  adju-t<d  a«-  ^liown  Kx    llu-  talile  under- 
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■  ..'.,  Ffg.   4 — Application   of   Flexible   Staybolts   to    Relieve    Working    Stresses   in    Lcccmotive   Fireboxes 
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Fig.    5 


Fig.  6 


for  the  verti(  al  i  rat  k-  in  the  -idr  -heet-.  a-  well  a-  the  rrat  k>- 
exteiidiim  from  the  anh  tutie  lioU>  ( >ee  I'ii^'s.  1  and  .>).  It 
wa>  alxt  found  li\   mean-  of  a  needle  ((inneeted  to  the  inner 


neatli  the  illu.-tration.  will  relieve  tlu-  *treSM»  that  eau-e  tlie 
vertieal  v  raek>  iH-twein  the  outer  row  of  ^taxUih-  in  the  l>a<k 
hea<l  of  tin-  Ixiiler.  On  the  rii;ht  in  I'ii:  4  i>.  >Iiown  an  in-^tal- 
lation  of  rlixihle  stayholt-  whii  h.  with  the  nntlnMl  of  adju-t- 
nient  iiuliiated.  will  relievt  the  -tre>->e>  whith  are  re-|>on-ilile 
ffir  the  1  rat  ked  -i«le  >heets  and  enuked  thntai  -beet-,  lioth 
the  Ntw  \'ork  Central  and  the  Mithiiraii  (antral  have  fol- 
jowi-d  this  jilan  with  (\(  client  re>ult — ~awA  in  ad«lition  ajt- 
!il\-  a  full  in-tallalicn  of  lle\il>le  -taxl'olt-  in  ihi-  tliro.ii  -Inct-. 


Fig.  /^Arrangement  of  Pointer  In  Boiler  Tube   Deflecting  Test 

the  Tir-t  row  ai-ove  the  mu<l  rinu>  bein",'  -el  tii:lit.  llu-  -ei  ond 
row  1  .■'J  in.  loo-«e.  and  all  others;  l/ld  in.  loo-r.  Ihe  t»avk 
tube  -he<l  liraecs  are  >et  .-i  SI  in.  l<M»>e.  It  iv  U-lieved  this 
liratliie  will  increase  the  life  of  a  niorUrn  I'lrebox  from  50 
to  7.^  per  tent.  The  loo>e  installation  of  tlu -i-  ili-vilile  slay- 
bolt-  i-  considered  ne<;es>ary  in  ordi-r  to  avoitl  exeessive 
-ta\boIt  and  tul»e  -heet  breakaizes.    .\t  the  -aliie  time  it  will 
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reduce  the  strain  on  the  arch  tube  anchorages  and  eliminate 
quite  a  source  of  trouble. 

In  February,  1907,  a  full  installation  of  flexible  staybolts 
was  made  on  an  Atlantic  type  engine  when  this  engine  re- 
ceived a  new  firebox.  They  were  of  the  Tate  flexible  type, 
with  the  exception  of  four  bolts  directly  under  the  safety  valve 
dome,  and  four  under  the  steam  turret,  also  eight  bolts  which 
go  on  the  top  seam  of  the  back  head,  which  were  sling  stays. 
From  the  time  this  installation  was  made  to  October,  1915, 
when  a  su{>erheater  was  applied  and  the  side,  tube  and  door 
sheets  were  renewed,  this  engine  made  over  500,000  miles 
without  a  flexible  staybolt  failure.  During  this  time  the  en- 
gine was  shopped  for  general  repairs  five  times,  the  old  tube 
sheet  was  patched  three  times  and  one  new  tube  sheet  applied, 
the  mud  ring  corners  were  patched  three  times  and  the  right 
side  sheet  patched  once. 

Another  source  of  trouble  was  found  with  the  breakage 


distortion  of  the  boiler  was  caused  by  the  pressure  or  the 
heat,  the  templet  was  carefully  refitted  and  a  pressure  of  225 
lb.  of  cold  water  put  on  the  boiler.  The  templet  retained  its 
seat,  which  proved  conclusively  that  the  distortion  was  due 
to  the  temperature  and  not  to  the  pressure.  The  application 
of  three  rows  of  flexible  staybolts  with  1/32  in.,   1/16  in. 
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Fig.  8 — Curve  Showing  Movement  of  Tube;  Boiler  Fired  Up  Without 

Blower 

of  the  staybolts,  indicated  by  X  in  Fig.  5,  in  some  of  the 
wide  firebox  engines.  We  believed  that  the  cause  of  these 
bolts  breaking  was  the  same  as  that  which  was  responsible 
for  the  leaky  side  sheet  seams,  and  further,  that  the  elimina- 
tion of  excessive  staybolt  breakage  would  result  in  a  cure 
for  these  leaky  seams.  When  these  locomotives  were  built, 
rigid  bolts  were  applied  in  these  rows,  and  it  was  quite  com- 
mon to  find  anywhere  from  3  to  5  or  more  bolts  broken.  An 
experiment  was  tried  on  an  engine  of  this  type  which  was  in 
the  West  Albany  sliop  for  general  repairs,  by  Mr.  Linder- 
man,  who  was  at  that  time  supervisor  of  boilers.    A  heavy 
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Fig.   9 — Curve   Showing    Movement   of  Tube    In    Road    Service,   West 
Albany  to  Rotterdam  Jet. 

temjilet  was  fitted  over  the  side  of  the  Ijoiler,  as  shown  in 
Fig.  6,  when  the  boiler  was  cold.  It  was  firmly  clamped  at 
its  center  to  the  boiler.  The  fit  was  very  carefully  made,  a 
man  working  nearlv  a  week  to  have  it  absolutelv  accurate. 
The  engine  was  then  fired  up  and  the  effect  of  heating  up  the 
boiler  to  the  point  where  200  lb.  of  steam  was  obtained  caused 
the  wrapper  sheet  to  bulge  out  so  that  there  was  3/32  in. 
opening  between  the  templet  and  the  wrapper  sheet  at  both 
ends  of  the  templet.  This,  it  seems,  explained  the  cause  of 
these  staybolts  breaking.    In  order  to  determine  whether  this 
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Fig.  10— Curve  Showing   Movement  of  Tube  In   Road  Service,  Utica 

to  Palatine  Bridge 

and   1/32   in.  slack,  respectively,  stopped  the  trouble  and 
cured  the  trouble  from  leaky  seams. 

Th^  New  York  Central  has  also  made  experiments  to  de- 
termine why  the  back  and  front  tube  sheets  become  deflected 
or  distorted.  It  was  believed  that  while  the  boiler  was  work- 
ing and  had  a  hot  fire  the  circulation  of  the  water  being  good 
the  expansion  in  the  boiler  proper,  that  is  between  the  tube 
sheets,  was  greater  than  in  the  tubes.  An  experimental  set 
of  tubes  was  installed  in  a  large  Pacific  type  locomotive,  each 
tube  being  given  a  drop  of  1  5/16  in.  at  the  center  before  it 
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Fig.   11 — Relative   Movement  of   Back  Tube  Sheet  to  Throat  Sheet 

was  fastened  at  each  end.  The  work  was  under  the  direction 
of  Mr.  Linderman.  A  rod  was  fastened  to  one  of  the  top 
tubes  at  the  center  and  extended  up  through  a  stuffing  box  in 
the  boiler  shell,  as  shown  in  Fig.  7,  the  outer  end  being  at- 
tached to  a  recording  device  which  would  register  the  move- 
ment of  the  tube.  Fig.  8  gives  the  result  of  a  standing  test 
from  the  time  the  fire  was  started  until  200  lb.  pressure  in 
the  l>oiler  was  obtained.  It  will  be  noted  that  almost  imme- 
diately after  the  fire  was  started  the  tube  deflected  still  more 
until  it  had  reached  ^  in.  It  remained  in  this  position  for 
a  short  time  and  then  it  raised  and  was  about  J4  in.  above 
the  normal  position  when  the  steam  pressure  began  to  rise. 
It  rose  gradually  until  175  lb.  pressure  was  obtained,  and 
then  rose  rather  abruptly.  This  rapid  rise  cannot  be  ac- 
counted for  unless  it  might  be  that  the  «eedle  did  not  work 
in  the  stuffing  box  quite  as  freely  as  it  should,  although  the 
packing  in  the  stuffing  box  was  very  loose. 
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Following  this  test,  road  tests  were  made  under  the  direc- 
tion of  Mr.  Linderman  and  Mr.  McPartland,  the  latter  an 
engineer  of  long  experience  in  testing  locomotives  and  their 
appliances.  Fig.  9  is  the  record  made  by  the  recording  de- 
vice on  the  first  road  trip,  which  was  from  West  Albany  to 


MOVeMDlT    or    TKB  SHEET  IN  INCHES. 
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BOILER  PREd&URE- 


Flg.   12 — Relative   Movement  of  Back   Firebox  Sheet  to   Back   Boiler 

Head 

Rotterdam  Junction.  The  solid  lines  in  this  diagram  are 
readings  taken  when  the  throttle  was  open,  and  the  dotted 
lines  when  the  throttle  was  closed  and  while  the  engine  was 
drifting.  It  will  be  noted  that  immediately  upon  starting  the 
tubes  began  to  deflect,  and  that  they  would  rise  when  the  en- 
gine was  not  working  steam.  The  maximum  deflection  was 
3/16  in.,  this  point  having  been  reached  while  the  engine  was 
being  worked  hard  and  running  at  a  good  speed. 

Fig.  10  is  the  record  in  the  second  road  test,  which  was 
made  from  Utica  to  Palatine  Bridge.  The  rise  of  1/16  in. 
above  the  normal  line  at  the  start  of  the  trip  cannot  be  ex- 
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Fig.  13 — Method  of  Patching  Tube  Sheet 

plained,  but  it  will  be  noted  that  it  did  not  occur  again  on 
the  trip.  The  balance  of  the  record  is  very  nearly  a  repetition 
of  what  occurred  on  the  first  trip,  the  increase  in  the  deflec- 
tion in  the  tube  being,  in  our  opinion,  due  to  the  fact  that  the 
engineer  on  this  trip  worked  the  engine  harder  than  did  the 
engineer  on  the  first  trip.  The  maximum  deflection  was 
5/16  in.  The  break  in  this  diagram  indicates  periods  dur- 
ing which  the  apparatus  was  cut  out  while  switching  was 
being  done.  The  line  at  the  right  of  the  card,  which  shows 
the  tube  back  in  its  normal  position,  followed  quite  a  long 
stop  at  a  station. 

We  have  also  had  some  trouble  with  the  staybolts  in  the 
throat  sheets.  On  certain  of  the  large  locomotives  which  were 
purchased  with  a  full  installation  of  rigid  staybolts  a  great 


number  of  these  bolts  were  found  broken  or  fractured  about 
four  or  five  months  after  the  engine  had  been  placed  in  serv- 
ice. The  cure  that  was  applied  in  this  case  was  the  complete 
installation  of  flexible  staybolts  over  the  whole  throat  sheet 
It  was  also  found  that  the  braces  between  the  tube  sheets  and 
the  boiler  shell  at  the  throat  sheet  would  become  broken.  This 
has  been  overcome  by  putting  on  the  i^elly  braces  with  a 
1/16-in.  slack  under  the  nut  at  the  crowfoot  on  the  belly  of 
the  boiler.  This  is  usually  done  by  first  pulling  up  one  nut 
tight,  backing  it  off  1/16  in.  and  then  setting  the  jamb  nut 
These  braces  seldom,  if  ever,  break,  nor  do  they  pull  the  riv- 
ets off  the  fire  side  of  the  tube  sheet.  It  is  the  standard 
practice  on  the  New  York  Central  at  the  present  time. 

An  investigation  was  also  made  to  determine  the  direction 
and  extent  of  expansion  in  a  tube  sheet  resulting  from  pros- 
sering  a  set  of  new  tubes.  A  circle  of  as  large  diameter  as 
possible  was  described  on  the  tube  sheet  before  the  tubes  were 
set  After  the  tubes  had  been  set  it  was  found  that  this  cir- 
cle had  increased,  or  had  widened  out  1/32  in.  at  the  sides 
and  bottom,  and  3/32  in.  at  the  top.  When  it  is  considered 
that  we  were  at  that  time  prossering  the  tulles  at  least  once 
every  30  days,  it  will  be  readily  understood  why  the  flange 
at  the  front  end  of  the  crown  sheet  is  deformed.  It  has  been 
our  experience  that  the  3 -in.  radius  for  the  tube  sheet  flange 
will  give  better  results  than  the  2-in.  radius. 

Fig.  11  is  a  diagram  indicating  the  relative  movements  of 
the  back  tube  sheet  to  the  throat  sheet  from  the  time  the  boiler 
is  heated  up  and  raised  to  200-lb.  pressure  and  released  back 
to  zero  pressure.  Two  engines  of  exactly  the  same  type  were 
tested,  one  having  all  flexible  staybolts,  and  the  other  all  rigid 
staybolts.  The  light  lines  indicate  the  sheet  movement  on  the 
rigidly  stayed  boiler,  and  the  heav\'  lines  that  of  the  flexible 
stayed  boiler.  Three  sets  of  tests  were  made  with  each  boiler. 
This  shows  pretty  plainly  that  there  is  a  necessity  for  some 
freedom  of  the  sheets  longitudinally  in  order  to  a\oid  exces- 
sive strains  being  set  up. 

Fig.  12  shows  the  relative  movement  of  the  back  fire  box 
sheet  and  the  back  boiler  head.  Fig.  13  shows  the  process  rec- 
ommended for  patching  the  top  of  a  tube  sheet  that  had  been 
cracked  from  the  top  of  the  tube  holes  up  to  the  flange.  The 
patch  is  welded  in  and  reinforced  by  a  rib  on  the  water  side 
as  shown  in  the  cross  section,  and  it  is  believed  that  it  is  as 
strong  as  the  original  sheet  was  before  the  beginning  of  the 
cracks.  For  a  horizontal  crack  around  the  flange  of  the  tube 
sheet  a  first-class  job  can  be  made  without  patching  by  sim- 
ply welding,  as  shown  in  the  cross  section. 


PULVERIZED  FUEL  FOR  STATIONARY 

BOILERS  ON  THE  MISSOURI, 

KANSAS  &  TEXAS 

During  the  winter  of  1912,  when  the  natural  gas  supply 
was  limfted  in  quantity  and  fuel  oil  hard  to  obtain  in  Kan- 
sas, the  officers  of  the  Missouri,  Kansas  &  Texas  decided  to 
investigate  other  methods  for  generating  steam  in  the  lx)il- 
ers  at  the  powerhouse  of  the  shops  at  Parsons,  Kan.  There 
were  at  this  point,  eight  250-hp.  boilers  of  the  Heine  water 
tube  type,  equipped  for  using  natural  gas  and  oil  as  fuel. 
Some  of  the  other  fuels  available  in  the  district,  which  would 
be  within  an  economical  range  as  to  cost  delivered  at  the 
plant,  were  soft  coals  from  the  Mineral  mine  in  Kansas,  the 
McAlester  and  Lehigh  mines  in  Oklahoma,  and  lignite  from 
Texas,  with  the  following  analyses: 

Kind  of  coal               Fixed  carbon     Volatile  Ash  Moisture  H.  t.  u. 

Mineral    45.22             26.39  20.38  8.01  10,640 

McAlester    47.07              32.37  14.29  6.27  11,837 

Lehigh  41.40             31.28  19.29  8.03  11.200 

Lignite    25.50             33.95  7.58  32.97  7.54« 

The  sulphur,  separately  determined,  ranged  from  approximately  3  to 
5   per  cent  in  the  various   soft  coals. 

0^^ing  to  the  ash  and  moisture  content  of  these  fuels,  it 
was  determined  to  investigate  methods  of  using  them  in  pul- 


500 


RAILWAY    MECHANICAL    ENGINEER 


Vol.  90,  No.  10 


verized  form,  as  it  was  known  that  pulverized  bituminous 
coal  has  been  in  successful  use  in  the  cement  industr}-,  in  a 
major  portion  of  the  plants  throughout  the  country.  This 
investigation  resulted  in  the  placing  of  a  contract  for  the 
necessary  ecjuipment  at  the  Parsons  power  house  with  the 
Fuller  Engineering  Company,  Allentown,  Pa.,  and  the  ma- 
terial and  machinery  were  delivered  in  the  fall  of  1913. 
Owing  to  fmancial  conditions,  it  was  thought  unwise  to 
make  the  change  at  that  time,  but  in  the  early  part  of  1916, 
owing  to  the  abnormal  price  of  fuel  oil,  orders  were  given  to 
proceed  with  the  work.  The  equipment  was  installed  and 
the  plant  was  placed  in  successful  operation  on  August  1, 
1916. 

Phe  equipment  for  pulverizing  and  drying  fuel  is  con- 
tained in  a  separate  building,  wliich  is  located  near  one  end 
of  the  l>o:kr  house  aiul   the  coal   is  dumped    from  the  cars 


through  a  94-in.  mesh  or  less  and  delivers  it  into  a  dust- 
tight  elevator,  from  which  it  is  distributed  by  a  12-in.  screw 
conve}or  into  a  storage  bin  of  50  tons  capacity  over  the  coal 
dryer. 

The  equipment  throughout  the  pulverizer  plant  is  oper- 
ated by  Westinghouse  three-phase,  60-cycle  motors  at  440 
volts.  The  first  crusher  is  driven  by  a  10-hp.  belt  connected 
motor,  while  the  inclined  belt  conveyor  and  the  second 
crusher  are  0{)erated  by  one  15-hp.  belt  connected  motor, 
this  arrangement  obviating  any  possibility  of  choking  the 
crusher.  The  elevator  and  screw  conveyor  by  means  of  which 
s  taken  from  the  rolls  and  delivered  to  the  storage 
operated    by    one    10-hp.    back-geared    induction 


the  coal 
bin    are 


motor. 

Coal  may  be  drawn  from  any  part  of  the  storage  bin  and 
delivered  by  means  of  a  screw  conveyor  to  the  Fuller  Engi- 
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directly  into  a  concrete  track  hopper  of  50  tons  capacity 
adjoinmg  this  building.  The  j)lant  is  designed  to  handle 
either  mine  run  or  slack  coal  and  immediately  below  the 
track  hoj)[)er  is  placed  a  set  of  24-in.  by  20-in.  Jeffrey  double 
spike-tooth  rolls,  which  will  reduce  lumps  up  to  12  in.  by 
18  in.  to  5 -in.  cubes  or  less  in  one  operation.  As  the  coal 
passes  through  this  crusher,  it  drops  onto  a  20-in.  inclined 
belt  conveyor,  which  discharges  directly  into  a  set  of  Lehigh 
24-in.  by  IS-in.  corrugated  rolls.  The  upper  end  of  the  belt 
conveyor  passes  over  a  24-in.  by  22-in.  Cutler- Hammer  mag- 
netic separator  pulley,  the  function  of  which  is  to  remove 
any  pieces  of  iron  or  steel  which  may  be  in  the  coal  and 
retain  them  on  the  belt  until  the  latter  passes  off  the  under- 
side of  the  pulley,  the  metal  then  dropping  to  the  floor  be- 
hind the  crusher.     This  crusher  reduces  the  coal  to  pass 


neering  Company's  indirect  fired  dryer,  a  chute  from  the 
conveyor  being  provided  for  the  deliverv'  of  coal  to  the  floor 
for  firing  the  dryer  furnace.  The  dryer  is  driven  by  a 
10-hp.  induction  motor  and  will  evaporate  the  moisture 
from  coal  containing  10  per  cent  moisture,  to  3^  per 
cent  at  the  rate  of  eight  tons  per  hour.  In  order  that  lignite, 
containing  from  .>0  to  50  j)er  cent  moisture  may  be  handled, 
the  dryer  is  arranged  so  that  the  material  may  be  passed 
through  as  many  times  as  may  be  necessary  to  reduce  the 
moisture  to  the  desired  maximum  before  the  coal  is  deliv- 
ered to  the  pulverizer. 

From  the  dr^er  the  coal  is  discharged  directly  into  a 
second  dust-tight  elevator,  delivering  '  to  a  12-m.  screw 
conveyor,  both  of  which  are  driven  by  a  10-hp.  back- 
geared  induction  motor.     The  conveyor  discharges  the  fuel 
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into  two  bins  of  40  tons  capacity  each,  which  feed  two  four- 
inch  Fuller-Lehigh  pulverizing  mills.  The  material  to  be  re- 
duced is  fed  to  the  mill  b\'  means  of  a  feeder  mounted  on 
top  of  the  mill.  This  feeder  is  driven  direct  from  the  mill 
shaft  by  means  of  a  belt  running  on  a  pair  of  three-step 
cones,  which  permits  the  operator  to  accommodate  the 
amount  of  material  entering  the  mill  to  the  nature  of  the 
material  being  pulverized.  In  addition,  the  hopper  of  the 
feeder  is  provided  with  a  slide,  which  permits  the  operator 
to  increase  or  decrease  the  amount  of  material  entering  the 
feeder  hopper. 

The  pulverizing  element  of  the  mill  consists  of  four  un- 
attached steel  balls  which  roll  in  a  stationary-,  horizontal 
concave  grinding  ring.  The  balls  are  propelled  around  the 
grinding  ring  by  means  of  four  pushers  attached  to  four 
equidistant  horizontal  arms  forming  a  portion  of  the  yoke, 
which  is  keved  direct  to  the  mill  shaft.     The  material  dis- 


thrcugh  the  screen  surrounding  the  separating  chaml>er,  thus 
insuring  cooler  operation  and  maximum  screening  efficiency. 
This  current  of  air  keeps  the  screen  clean  and  enables  the 
mill  to  handle  material  containing  a  considerable  amount  of 
moisture  without  affecting  the  efficiency  of  the  machine.  As 
soon  as  the  material  is  reduced  to  the  desired  fineness,  it  is 
lifted  out  of  the  pulverizing  zone  and  discharged.  Each 
j)ulverized  is  belt  driven  by  a  60-hp.  vertical  motor  and  re- 
duces the  fuel  so  that  95  per  cent  of  it  will  pass  through  a 
100  mesh  screen  and  85  per  cent  through  a  200  mesh  screen. 
at  the  rate  of  four  tons  per  hour,  the  i)lant  having  a  maximum 
cai)acity  of  eight  tons  ]jer  hour. 

The  grouping  of  the  drives  for  the  various  parts  of  the 
ecjuipment  makes  possible  a  maximum  utilization  of  the 
])ower  consumed,  as  only  such  parts  of  the  plant  as  are  in 
actual  use  need  be  running  at  any  time.  When  fully  loaded 
the  actual  power  consumed  is  within  alx>ut  five  per  cent  of 
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charged  by  the  feeder  falls  between  the  balls  and  the  grind- 
ing ring  in  a  uniform,  continuous  stream,  and  is  reduced  to 
the  desired  fineness  in  one  operation.  Fan  discharge  mills 
are  fitted  with  two  fans;  one  of  these  fans  operates  in  the 
separating  chamber  immediately  above  the  pulverizing  zone, 
whereas  the  other  fan  operates  in  the  fan  housing  immedi- 
ately below  the  pulverizing  zone.  The  upper  fan  lifts  the 
fine  particles  of  pulverized  material  from  the  grinding  zone 
into  the  chamber  above  the  grinding  zone,  where  they  are 
held  in  suspension.  The  lower  fan  acts  as  an  exhauster  and 
draws  the  finely  divided  particles  through  the  finishing 
screen  which  completely  encircles  the  separating  chamber. 
The  material  leaving  the  separating  chamber  is  drawn  into 
the  lower  fan  housing,  from  which  it  is  discharged  by  means 
of  the  action  of  the  lower  fan.  All  the  material  discharged 
is  the  finished  product  which  requires  no  subsequent  screen- 
ing. 

The  current  of  air  induced  by  the  action  of  the  lower  or 
discharge   fan  passes   over   the   pulverizing   zone   and   out 


the  rating  of  the  motors,  according  to  obser\'ations  taken 
since  the  plant  has  been  in  service. 

As  the  fuel  leaves  the  pulverizer,  it  is  discharged  into  a 
third  dust-tight  elevator  and  delivered  to  a  12-in.  screw 
conveyor  for  transfer  to  the  bins  in  front  of  the  Ixjil- 
ers.  This  elevator  and  screw  are  driven  by  a  15-hp.  in- 
duction motor,  the  conveyor  passing  from  the  pulverizer 
building  to  the  power  house  through  a  steel  bridge  covered 
with  corrugated  sides  and  roof.  This  is  the  only  connection 
between  the  pulverizing  plant  and  the  power  house. 

The  capacity  of  the  pulverized  plant  is  180  tons  in  24 
hours  and  the  requirements  of  the  power  house  are  at  pres- 
ent about  96  tons  in  24  hours.  Arrangements  are  being 
made  for  the  trial  of  pulverized  coal  in  locomotive  service, 
one  engine  now  being  in  process  of  equipment,  and  an  out- 
side storage  bin  will  be  added  to  the  plant  to  supply  fuel 
directly  to  the  locomotive. 

The  boilers  are  arranged  in  batteries  of  two  each  and,  as 
equipped   for   burning  gas   and   oil,   the   combustion  takes 


.-IM  I 


kAll.WAV     MlAliANlCAL    KXGIXKKR 


\(M..    'j*!!.    X.i.    Ill 


V(.ri/i(l  furni.  as  it  ua-  kmiwii  that  juiIviTi/.i-tl  hituininniis 
Mial  lias  lifi-n  in  >iU(t-«-tul  um  in  tlu'  tinuni  industry,  in  a 
major  portion  ni  tiu-  jilant-  tliroimhniil  tin-  nmntrv.  This 
inv»*tit:ati<in  rr-ultnl  in  tlu-  plarini:  nf  a  lontrail  inr  the 
luiissary  tt|iii|)nu  nl  at  thf  I'ar-nn^  powrr  hoii-r  with  thi- 
FiilltT  Knuiiu'trin!,'  ("oin|iany.  AIKiitoun.  Pa.,  ami  ihi-  ma- 
t*rial  anil  ina«hiniry  wvu-  tUlivi-ml  in  tlii-  fall  nt'  I'Mv 
'i)^vinl:  to  fuutiniai  londitittii-.  it  \\a~  thniiLiht  un\vi-i'  to 
-makf  thi-  <  hanm*  at  that  tiinr.  l.ut  in  tlu-  tarly  pari  of  T'ld. 
owiiiL:  to  tlu'  ahnornial  firit  i-  <il"  l"u«  I  oil.  urtUr^  ut-rc-  u'iviii  to 
pr«HCi<l  with  llu'  Work.  I  lu-  ((luipiniiu  \\a~  in-talK<|  .md 
tlu^  f)}aiit  \va.'«  f)la«.i-«l  in  -imi^^ful  ii|i«raiinii  mi  .\u"_'u-t  1. 
I'Mo. 

Ihf  »i|uipnuiit  I<»r  piilwri/inu'  and  dryini;  furl  i«  iim- 
taii.u-ft.in  a  -iparati  i-uildinLi.  vvhitii  i~  Imatrd  ntar  urn-  i ml 
HI-  tlH"'  liii'lt  r  h<iu»«    .iiul   Hit    .lal    i~  •luniiK-d    fmni   thr  <  ar^ 


throuyh  a    "^^-in.  moli  or  li---  and  <!«li\\T>   it   into  a  dust 
tiiiht  tli\:it<ir.  from  which  it  i>  di>lril»utr(l  lt\   a   12-in.  >c  row 
ionvi'\or  into  a  >torai;i-  l»in  of  50  ton>  cajiaiit\"  over  the  coal 
dryer.  ....  ,"  •;. » 

I  III-  t.r|uipnii'nt   tliroiiudittut  tlu-  pulwri/t-r  i)lant   is  o{)fr 
ati<l    hy   \\ OtiniihouM"   thrir-ph.iSf.  fiO-cyrlo  motors  at  44t- 
\filt-.      I  hr  hr-t  t  ru-lur  i-  drivrn  hy  a  In-hp.  hi-lt  Kinni'iti-d 
nii.tor.    whilv    tlu-    inrlim-d    inlt    lonwyor    and    the    scfond 
I  ru>lur   art'   operated   hy   f)ne    15-lip.    Kelt   tonne*  ted    motor 
ihi-   arranvTrment   oKviatini:   an>    po>.-.il»ility   of   ehokiim   tli' 
( ru>her.      I  he  ilevator  and  x  ri-w  (<»nveyor  hy  mean--  of  whit  1 
tl'.i    n.al   i«  t.ikeii    fnmi  tin    mil-  and  lUlivered  to  the  >torai:i 
l>in     are     operated     l>y     oik-     Id-hp.     Kaek-iieared     induetioi 
nidtor. 

v"(.al  may  I>e  drawn   iriim  any  part  of  the  -torau'e  I'in  and 
ilriivircd   li\    lut-.in-  if  a   ~>  rew    (tiiivevnr  to  the   luller   I-",niri- 
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dir'fetlv  into  a  mn.  itw  track  hop|»er  of  5"  ton.-  tapaiiiy 
adji-fnini:  ihi-  Ituildin-x.  llu  jplaiii  i-  de-iL'ned  to  hamlli- 
either  mine  run  or  -la<  k  mal  and  ininudiau-l}  lielnw  tlu- 
tru«  k  hoftper  i-  plaeed  a.  -el  nf  24-in.  \>\  J!it-in.  |i-ffre\  douhle 
•:pi];e-to«ith  roll-.  whj<h  will  ndim-  lump-  ujp  to  IJ  in.  I>\ 
1>  ill.  to  5'in.  I  ulie-  nr  le--  in  one  operaiinn.  .\-  thi-  loal 
'liar!-*!*?  llinaiL.'!!  !hl^  ( ru-lar.  a  dmp-  onin  a  -'O-m.  im  limd 
l.»-lt  «onve\iir.  whi<  h  di-i  har-je-  diredly  into  a  -tl  of  I.ehiuh 
24-in.  I»\-  1.^  in.  mrruLrated  n  1I-.  The  up|«er  t  nd  of  the  helt 
tonvexur  pa--t  -  i)V»-r  a  _M-in.  li\  J2-in.  (  utK  r- ilainin»-r  mau- 
netie  -tparator  pulley,  the  fun»iion  of  whiih  i-  in  remove 
any  j)itTcs;.<)t'  iron  tir  -teel  whiih  ma\  he  in  tlu-  eoal  and 
rei;'.i)>  tliiiiV(.n  the  hell  until  the  lalter  pa>-e-  oii  the  under- 
-ide  nf  the  pulle\ .  the  metal  then  dro|i|>ini:  to  the  thwir  l.e- 
hind    ihe   t  ru-lur.       Thi-    » ru-her    reduce-    the   (oal    to    pa-> 


ni-i-rini,'  Cumpany"-  indire.  i  tired  dr\er.  a  ihute  from  the- 
tonvi-yiir  Iteinir  provided  for  the  dt-liverx  nf  inal  to  llu-  lloor 
fur  nriiiL;  the  dr\ir  furnare.  The  dryer  i-  driven  l»\  a 
l(i-hp.  induilinn  nidtor  and  will  e\aporaU-  the  moi-ture 
from  eoal  tontainiim  1<>  per  « eiit  inoi-ture.  to  '  _•  |ier 
lent  at  the  rati-  of  eiirhl  tun-  per  hour.  In  onh-r  that  liunite. 
I  oiiLiiniim  from  .>'i  lo  ,^n  per  etiit  moi-ture  nia\  In-  handled,; 
the  dryer  i-  arranged  -o  that  tlu  material  may  l»e  pas>ed 
throuizh  a-  many  time-  a-  ma\  he  lu-d— ary  to  reduce  the 
moi>ture  l(»  the  de-ired  maximmn  hefore  the  loal  i>  deliv- 
ered  to   the   pulveri/.er.  ■■"'•">-;•■.■'•..-'.■■•■■      •.•■.■; 

From  the  dr\er  tlu-  «oal  i-  discharged  directly  into  a 
second  dust-tiylit  elevator,  diliverint:  to  a  IJ-in.  -c  rew 
vonr-(-yor.  Iioth  of  uhiih  are  drivtii  hy  a  iH-hp.  hack- 
•Zeaied    induuion   motor.       llu-   ionve\or  di-charues  tlu-   fuel 
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int«>  two  Iiiii~  of  40  t<»ii-  rapacity  I'ucli.  wliiih  fcvd  two  foiir- 
iiuli  FiilUr-Lihiiili  iiulviTi/in'_'  inill>.  Tlu'  niaurial  to  l»i-  rc- 
(luii'il  i>  tVd  to  tlu-  mill  i)\  nuan«-  of  a  iVi-ckr  inoimtid  on 
top  of  tlu'  null.  riii-  fircKr  i-  drivrii  dirol  from  the  mill 
.-liaft  t>\  mi-an.'  of  a  ln-lt  riinninu  on  a  pair  of  thrit->t(.'|> 
<oiu>.  wliitli  |n.-rm!t-  iIk-  oiKralor  to  adommodatt-  the 
amouiu  of  material  t-ntcrim;  tin-  mill  to  tlu-  nature  of  tlu- 
malt-rial  tu-iii^  pulvcri/rd.  In  aildilion,  tlu-  hop|ic-r  of  ilu- 
fri-di-r  i-  providi-d  with  a  -lidr.  wliicli  |nrnn"t-  tlu-  operator 
to  iiu  rea>e  or  de<  rea^e  the  amount  of  material  enterinii  the 
fi-i-i|er  hr)p|>er. 

The  |iulveri/inL;  eU-nu-nt  of  tlu  mill  ton-i-i-  of  four  un- 
attai  hed  -teel  l)all>  wliieh  roll  in  a  >tatioJiar\',  horizontal 
<()n(a\e  L,'rin<lini:  rinti.  The  l»all>  ari-  |)ro|telled  around  the 
urindini:  rinu  hy  means  of  four  ]iu-her-  attat  hed  to  four 
niuitliMant  hori/ontal  arm-  fornnni:  a  |.orti<in  of  llu-  yoke, 
wliidi   i-   ke\t.<l  direit   to  tlu-  mdl   -haft.       The  materia*!   di-- 


ihrcULih  the  ><  rec-n  -urroundini;  tlu-  -eparatin-j  thaml.er.  thu* 
in>urinu  ccmler  o|K'ration  and  ma.ximuni  Mreeniiit:  eft'u  ient  \ . 

litis  eurri'iit  of  air  kei  p-  thi-  >enm  » lean  and  enuMe-  the 
mid  to  handlt  matirial  euntaininir  a  eiin>ideral.le  amount  of 
moi-turt-  wiiliout  aft"(-'  tint:  the  efluieney  of  the  ina<hin«-.  As 
-ooii  a>  the  material  i-  ndueed  to  the  de-ired  fineni---.  it  i- 
lifted  out  of  the  |>ul\eri/.in^  /one  an<l  di-ihariied.  Lath 
j>idv(.-ri/ed  i-  iuh  driven  \>y  a  o(i-hp.  veni<  al  niot«ir  and  ri. - 
duet--  tiu'  fuel  -o  that   ''.^   jK-r  « ent  of  it   will   pa—  through  a 

i(K)  mi-h  -(run  and  -s.^  pi-r  tent  throu'jh  a  J<»t  nu--h  m  ret-n. 
at  tlu-  rate  of  four  ton-  per  hour,  the  plain  haviui.'  a  maxinuHU 
cupacit}  ifi  t-iiiht  ton-  |>er  hour. 

llu-  t:rou|»in^  of  ilu-  dri\(--    for  the   variou-.   part-  of  the. 
eijuipment    make-    po--il>le    a    ma\imimt    utilization    of    the 
power  (Dn-unud.  a-  oid\    -ueh   part-  ot"  tlu-  plant   a-   ari    in 
actual  u-e  neeil  l<i-  ruimim:  at  an\   tim«.     \\  lu  n  full}   loa«le«i 
the  adual   power  eon-umed   i-   within   aJMiut    tivt-  pi-r  « t-in  of 
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ehartred  l.\  tlu-  feeder  fall-  hetween  the  hall-  and  the  u'rind- 
iim  riiiL;  in  a  uniform,  continuous  stream,  and  i-  redund  to 
the  (K--ired  fineness  in  one  o|)eration.  Fan  discharu'i-  mills 
are  tilted  with  two  fan-:  oiu-  of  the.-e  fans  operate-  in  the 
.separatinii  ihamher  imnu-dialt-h  ahow-  the  pulveriziiiii  zoiu-. 
whereas  the  other  fan  o|)erates  in  tlu-  fan  housini:  immedi- 
ately helow  the  ]iulverizin'4  zone.  The  u]tper  fan  lift>  tlu- 
liiu  particUs  of  pulverized  material  from  the  uriiuliiiL:  zone 
mto  the  ihamher  ahove  the  <,'riiu.linu  zont-.  where  tlu-\  are 
held  in  sus|)ensi<>n.     The  lower  fan  acts  as  an  i-.\hauster  and 

Iraws  the  t'lnelv  diviiK-d  |)artiile-  throuyh  tlu-  Iini-hinir 
si  reen    which    completelv    eiuinles   tlu-    si-|>aratin!.r   chamher. 

rile  material  leaving  the  -eparatinii  chamher  i>  drawn  int<» 
tlu-  lower  fan  housing,  from  whiih  it  is  discharued  l»y  means 
of  the  aition  of  the  lower  fan.  .Ml  tlu-  material  discharized 
i^  the  f;ni-lied  prodiu  t  whiih  n-ijuire-  no  -ultse«|Uent  -creeii- 
iiii,'. 

rile  curn-nl  of  air  induced  li\    tlu-  action  of  the  lower  or 
disdiarye    fan    jtasses    over    tlu-    pulverizinij    zone    and    i>ut 


the  ratiniz  of  the  motor>.  anordim;  t<»  oli-rrvation>  t.iken 
-iiue  the  plant   ha>   l)ei-ii   in   -ervict-. 

.\-  tlu-  fuel  leave-  tlu-  puhirizvr.  it  i-  di-<h.irt:ed  into  a 
third  du-t-ti'jht  ele\ator  and  delivt-n-il  to  .i  IJ-iii.  -«  r«-\\ 
toiiveyor  t"or  traii-ft-r  t(»  tlu-  l>in-  in  front  of  tlu-  Ixiil- 
ers.  Ihi-  elevator  and  -» rew  are  drivi-n  li\  .i  1  .^-hp.  in- 
duction motor,  the  lonveyor  pa-sinii  fntm  the  pulveri/i-r 
liuihlinu  to  tlu  powrr  hou-i-  tlirounh  a  -teel  l.ri«l«:e  »oven-cl 
with  (orruizati'd  -ide-  and  nnif.  Thi-  i-  the  onl\  coniU'tlion 
l»etwi-eii  the  pulverizitii.'  plant  and  tlu-  power  houso; 

rile  capa*  it\  of  tlu  ]iulvrrize«l  plant  i-  lM>  ti»n-  in  J4 
h«)ur.-  and  tlu-  re<|uirenu-nt-  of  the  powrr  hou-e  are  at  pre>- 
eiit  altout  ^>'>  ton-  in  lA  hour-.  .\rraniiement>  are  heiiit; 
made  for  the  trial  of  pulverized  (oal  in  hnomotive  x-rvice, 
one  eniiine  now  heinii  in  proce>-  of  e(juij»ment.  and  an  out- 
-ide  storaLTi  hin  v.id  he  added  to  the  plant  to  -upph  fuel 
(lire(tly  to  the  locomotive. 

I  he  hollers  are  arraiined  in  Kattories  of  two  rath  and.  as 
et|uipped    tor    hurnim:    t;a-    and    oil.    the    coml»u>tion    takes 
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placf  in  the  furnace  directly  under  the  heating  surface  of 
the  Boiler.  For  pulverized  fuel,  however,  a  Dutch  oven 
furnace  has  been  built  on  the  front  of  the  boiler  setting,  it 
having  been  found  that  the  best  results  are  olitained  in  this 
manner.  The  ecjuipment  for  burning  the  fuel  is  simple. 
Each  pair  of  boilers  is  provided  with  a  blower,  driven  by  a 
10-hp.  constant  speed  direct  current  motor,  the  blast  pipes 
from  this  blower  entering  tlie  rear  end  of  an  induction  tube 
which  extends  through  the  wall  of  each  furnace.  Each 
blast  pipe  is  fitted  with  a  gate  for  controlling  the  air  jet  to 
the  combustion  tube.  The  fuel  from  the  l^in  passes  through 
a  four-inch  screw  feeder,  which  accurately  determines  the 
rate  at  which  the  coal  is  delivered  to  the  furnace,  each  feeder 
being  driven  by  a  2-hp.  variable  speed  motor.  The 
fuel  from  the  feeders  is  led  by  gravity  through  a  pipe 
entering  the  top  of  the  induction  tube  near  the  front  of  the 
furnace.  The  action  of  the  high  velocity  jet  from  the  blast 
pipe  induces  a  large  volume  of  air  at  lower  velocity  through 
the  induction  tube;  the  fuel  is  caught  by  this  current,  with 
which  it  is  thoroughly  mixed,  and  enters  the  furnace  at  a 
low  velocity,  burning  with  a  lazy  flame  which  practically 
fills  the  combustion  chamber. 

The  fuel  bins  in  front  of  the  boilers  have  a  capacity  equiv- 
alent to  16  hours'  service  at  boiler  rating.  The  bins  and 
supports  are  of  steel  and  the  bins  are  closed  with  steel  covers 
which  are  dust-tight.  Each  bin  is  hoppered  and  is  ecjuipped 
with  a  hand  operated  agitator,  the  purpose  of  which  is  to 
prevent  the  bridging  over  of  fuel  in  the  hopper. 

Considerable  experimental  work  has  been  done  in  order 
to  secure  the  best  furnace  arrangement  and  to  provide  an 
effective  control  of  combustion  to  meet  the  recjuirements  of 
varying  loads  on  the  boilers.  As  installed  for  the  use  of 
gas,  the  boilers  were  provided  with  three-pass  horizontal 
baffles.  In  the  pulverized  fuel  fired  boilers  these  baffles 
are  being  replaced  by  a  vertical  three-pass  arrangement  from 
which  excellent  results  have  been  obtained,  as  the  following 
list  of  temperatures  indicates.  These  temperatures  were 
taken  starting  at  the  bottom  of  the  first  pass  and  proceeding 
in  the  direction  of  the  flow  of  the  gases  over  the  heating 
surfaces  of  the  boiler. 

Location —  Temperature,  deR.  F. 

Rottom   of   first    pr.-s 1 .650 

Top  of  first   pass 1 ,260 

Top  cf  second   pass 1,180 

Bottom   of  second   pass 960 

Bottom  of  third  pas^ 800 

Top  of  third  pass 70S 

Stack    temperature    (avt-ragf ) 508 

These  temperatures  were  taken  under  operating  conditions 
with  a  draught  averaging  .26  inch  of  water. 

Various  tests  have  been  made  with  the  different  fuels  men- 
tioned and  all  of  them  were  burned  with  entire  success, 
giving  an  effective  distribution  of  the  heat  throughout  the 
heating  surface  of  ihe  boiler  with  low  stack  temperatures. 
No  deposit  of  a.sh  settled  anywhere  in  the  boiler  but  what 
was  readily  dislodged  with  an  ordinary  air  Ijlast. 

With  Texas  lignite  and  an  output  of  110  per  cent  rating, 
an  equivalent  evaporation  of  7.26  lb.  of  water  was  obtained 
per  lb.  of  coal  fired,  an  equivalent  evaporation  of  8. 81  11). 
being  obtained  per  lb.  of  combustible.  The  coal  as  fired 
had  a  heating  value  of  11,250  B.  t.  u.  and  contained  7  per 
cent  moisture,  the  dryer  not  being  designed  to  handle  this 
class  of  fuel  regularly.  The  efficiency  of  the  boiler  was  67.3 
p>er  cent,  the  losses  being  as  follows:  .7  per  cent  due  to  evap- 
oration of  moi.>iture  in  the  coal ;  4.8  per  cent  due  to  steam  from 
hydrogen  combustion;  11.8  per  cent  carried  away  by  dry 
flue  gasses,  and  15.4  per  cent  due  to  radiation  and  unac- 
counted for. 

With  the  boiler  operating  at  about  92  per  cent  of  rated  capa- 
city an  equivalent  evaporation  of  8..S8  lb.  of  water  per  lb.  of 
coal  fired  was  obtained  with  Mineral  slack  (Cherokee  Co., 
Kan.sas),  the  fuel  as  fired  containing  one  per  cent  of  mois- 


ture and  having  a  heating  value  of  11,580  B.  t.  u.  The 
equivalent  evaporation  per  lb.  of  combustible  was  10.9  lb. 
In  this  case  the  boiler  showed  an  efficiency  of  71.5  per  cent, 
the  losses  being:  .3  per  cent  due  to  evaporation  of  moisture 
in  the  coal,  3.8  per  cent  due  to  steam  from  hydrogen  combus- 
tion; 10.8  per  cent  in  dry  flue  gasses,  and  13.6  per  cent 
radiation  and  unaccounted  for.  In  neither  case  was  there 
any  CO  loss. 

Including  the  cost  of  pulverizing,  which  is  about  35  cents 
per  ton,  the  cost  of  Mineral  coal  delivered  to  the  bins  was 
$1,795.  The  fuel  of  evaporating  1,000  lb.  of  water  as  de- 
termined by  this  test  was  11.6  cents.  Using  natural  gas,  the 
heating  value  of  which  is  about  940  B.  t.  u.  per  cu.  ft.,  the 
cost  of  evaporating  1,000  lb.  of  water  is  16  cents,  with  gas 
at  12.5  cents  per  1,000  cu.  ft. 

The  normal  coal  feed  is  arranged  to  develop  about  the 
rated  capacity  of  the  boiler.  At  maximum  feed,  however, 
the  boilers  may  be  forced  to  142  per  cent  of  rated  capacity. 
No  difficulty  has  been  experienced  from  abnormal  furnace 
temperatures,  which  would  tend  to  destroy  the  furnace  walls. 
Even  under  forced  conditions  the  furnace  temperature  does 
not  exceed  2,350  deg.  F.,  and  under  normal  conditions  it  is 
about  2,100  deg.  F. 


FOUR-CYLINDER  ATLANTIC  TYPE  LOCO- 
MOTIVE, GREAT  NORTHERN 
OF  ENGLAND 

The  locomotive  illustrated  was  converted  under  the  direc- 
tion of  H.  N.  Gresley,  locomotive  engineer  of  the  Great 
Northern  Railway  of  England,  from  a  two-cylinder  to  a  four- 
cylinder  simple,  the  boiler  being  equipped  with  the  Robinson 
superheater.  The  engine  differs  from  other  4-4-2  type  locomo- 
tives inasmuch  as  all  four  cyl- 
inders drive  the  rear  coupled 
wheels.  The  arrangement  of 
the  cylinders  and  driving 
gear  is  shown  in  one  of  the 
drawings. 

The  outside  cylinders  are 
inclined  at  1  in  9134,  or  very 
nearly  horizontal,  but  the  in- 
side ones  are  necessarily  more 
steeply  inclined  in  order  that 
the  connecting  rod  may  clear 
the  axle  of  the  leading  driv- 
ing wheels.  The  angle  of  in- 
clination is  1  in  8)4.  For  the 
same  purpose,  as  is  seen  in 
the  drawings,  the  Laird  type 
of  crosshead  is  used,  thus 
dispensing  with  the  lower 
guide  bar,  for  which  it  would 
]>e  difficult  to  find  room 
above  the  axle  in  a  locomotive 
of  this  wheel  arrangement. 
The  outside  connecting  rods  have  a  length  of  10  ft.  and 
the  inside  ones  7  ft.  7  in.,  the  inside  cylinders  being  located 
to  the  rear  of  the  outside  ones.  W^alschaert  valve  gear  is 
applied  directly  to  the  piston  valves  of  the  outside  cylinders, 
which  valves  work  above  the  cylinders.  Motion  is  conveyed 
to  the  piston  valves  of  the  inside  cylinders  by  means  of  rock- 
ing levers  and  a  transverse  shaft  with  connecting  mechanism, 
the  motion  being  transmitted  from  the  higher  level  of  the 
outside  valve  spindles  to  the  lower  one  of  the  inside  valves,  as 
is  shown  in  the  drawing,  the  valves  of  the  inside  and  out- 
side cylinders  working  in  opposite  directions.  The  crank 
axle  is  constructed  on  Ivatt's  patent  built-up  balanced 
principle. 

As  originally  constructed,  the  engine  had  two  outside  cylin- 


Cross  Section  Showing  the  Cyl- 
inder   Arrangement. 
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Diagram    Showing    the    Principal    Dimenslcns   and    Weights   of   the  Great  Northern  Locomotive;  The  Weights  Are  Given  in  Tons  of  2,240 

lb.,  and   Hundredweights. 


SECTIOnaL  PL  UN  THRO'/l-B. 

Arrangement   of  the     ;yilnder8   and    Rods    of   the    Great    Northern  Atlantic  Type  Locomotive 
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ders,  18 '4  in.  by  24  in.     The  following  are  the  leading  par- 
ticulars of  the  engine  as  now  running: 

Cylinders    (four),    diameter   and    stroke 15  in.  x  26  in. 

Driving  wheels,  diameter 6  ft.  8  in. 

riEATiNG   Surface 

144  tubes  2'i  in.  outside  diameter   =  liSSSj-i  sq.  ft.  \        ,  qq,        t* 
24  tubes  5 ;4  in.  outside  diameter    =      526}^  sq.  ft.  J        i.»»- sq.  tt. 
Firebox    138  sq.  ft. 

Total    ." 2,020  sq.  ft. 

Superheater    surface    427  sq.  ft. 

Grate   area    3 1  sq.  ft. 

WorkinR    pressure    per    sq.    in 170  lb. 

Weight  in   working  order 164,500  lb. 

Weight   of  engine  and   tender   in   working   order.  ..  .261,000  lb. 


CHART 


FOR    DETERMINING    THE 
PANSION  OF  METALS 


EX- 


BY   W.  F.  SCHAPHORST 


The  accompanying  chart  was  devised  to  facilitate  the 
calculation  of  expansion  in  various  kinds  of  metals,  ranging 
from  mild  steel  to  bronze.  It  covers  any  length  of  steam 
pif)e  or  bridge,  etc.,  from  20  ft.  to  10,000  ft.  On  the  scale 
of  coefficients  are  indicated  the  values  of  the  various  mate- 
rials so  that  the  chart  may  be  used  direct  without  the  neces- 
sity of  first  looking  up  this  information. 

The  broken  lines  on  the  diagram  indicate  the  method  of 
using  it  and  refer  to  the  following  example:  How  much 
will  850  ft.  of  wrought  iron  steam  pi[)e  expand   where  the 
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temperature  variation  is  oOO  deg.  F.  ?  In  solving  the  prob- 
lem first  connect  the  M)0  mark  on  the  scale  of  temperature 
difference  (column  C)  with  the  coefficient  of  expansion  of 
wrought  iron  on  column  E.  With  the  point  where  the  line 
thus  drawn  intersects  column  B,  connect  the  point  on  col- 
umn -I  which  indicates  the  length  of  line,  in  this  case  850  ft. 
The  total  expansion  of  the  line  in  inches  may  l>e  read  directly 
from  .scale  B  at  the  intersection  of  this  line. 

It  should  be  noted  that  column  B  shows  the  maximum 
variation  of  temperature,  and  not  the  maximum  temperature, 
to  which  the  material  may  l>e  subjected.  If  the  temperature 
of  the  steam  pipe  in  the  aliove  example  will  never  be  below 
40  deg.  F.  when  cold  and  the  maximum  temperature  is  .>40 
deg.,  the  difference  of  .>00  deg.  is  the  amount  to  be  used  in 
finding  the  expansion. 


CLIPBOARD  FOR  ANALYZING  INDICA- 
TOR CARDS 

BY   H.  K.  FOX 
Motive  Power  Inspector,  Western  Maryland,  Hatferstown,  Md. 

Within  the  past  eight  months  we  have  taken  about  1,400 
indicator  cards  and  the  task  of  integrating  them  is  no  small 
one.  The  method  heretofore  followed  was  to  pin  a  card  on 
a  drawing  board  with  two  thumb  tacks,  the  surface  for  the 
planimeter  wheel  to  roll  over  usually  being  a  piece  of  .smooth 
pa])er.  Yor  the  integration  of  the  diagram  areas  of  a  card 
this  method  gives  a  fair  degree  of  satisfaction,  but  the  real 
difficulty  came  when  drawing  parallel  vertical  lines  at  frac- 
tional parts  of  the  stroke.  When  doing  this  with  a  pair  of 
triangles  several  adjustments  were  fretjuently  necessary  to 
fini.sh  one  card  and  a  further  annoyance  was  found  in  the 
tack  heads,  over  which  one  of  the  triangles  frequently  had 
to  l)e  placed. 

To  overcome  these  obstacles  to  a  quick  solution,  a  clip- 


Clipboard   Used   in   Analyzing    Indicator   Cards 

board  was  designed  as  shown  in  the  illustration.  On  this 
board  the  cards  are  very  quickly  applied  or  removed,  and 
this  can  be  done  as  many  times  as  desired  without  the  least 
injury  to  the  card.  The  clip  firmly  holds  the  card  in  position 
and  a  small  straight  edge  is  glued  on  the  board  to  serve  as 
a  guide  for  the  triangle.  The  board  itself  is  about  ^  in. 
thick.  9  in.  wide,  and  13  in.  long.  The  straight  edge  is  0.06 
in.  thick  and  0.25  in.  wide,  and  is  set  about  3^  in.  from 
the  edge  of  the  board,  the  set  screws  on  the  under  side  of  the 
planimeter  clearing  it  nicely.  The  clip  is  .>  in.  wide,  being 
made  from  an  ordinary  6  in.  clip  by  cutting  off  the  proper 
amount  from  each  wing.  The  board  is  of  hardwood  and  the 
surface  over  which  the  roller  wheel  runs  has  been  specially 
prepared  to  provide  an  extremely  smooth,  glass-like  finish. 

As  to  the  saving  in  time  required  for  working  up  cards, 
al>out  five  cards  are  now  being  analyzed  in  the  same  time 
formerly  required  for  three. 


Applytxg  Rubber  Gaskets. — In  placing  rubber  packing 
for  joints  it  should  l)e  coated  with  either  graphite  or  chalk 
to  prevent  adhering  to  the  metal  when  the  joint  is  to  be 
broken. — Power. 


H.ARDEMNr.  IN  Electric  Fcrnaces. — The  late.st  electric 
furnaces  co.^t  about  the  same  to  operate  as  gas  furnaces  when 
the  current  is  3 '/j  cents  per  kilowatt  and  the  gas  is  80  cents 
per  thousand  cubic  feet,  the  gas  having  about  600  B.  t.  u. 
per  cuinc  foot.  One  concern  having  electric  furnaces  using 
current  at  1)4  cents  per  kilowatt  gets  its  work  hardened  at 
a  cost  of  about  one-fourth  cent  a  pound.  But  even  if  the 
cost  were  higher  than  with  gas  there  is  the  great  advantage 
of  perfect  control.  An  autographic  record  of  the  rise  in 
temperature  clearly  indicates  the  critical  point  in  the  curve, 
and  when  the  temperature  has  risen  a  few  degrees  above  as 
shown  by  the  recorder  the  charge  is  removed.  Thus  the 
hardener  has  an  infallible  guide,  provided  the  pyrometers 
are  checked  daily  and  each  heat  is  recorded.  Inspection  is 
checked  again.st  these  records  and  each  lot  of  steel  is  tested 
before  fixing  the  temperature  for  quenching.  By  such  exact 
methods  is  uniformity  in  hardness  insured. — Machinery. 
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Locomotive  Boiler  Efficiency 

Heating  Surfaces  Not  Forced  to  Capacity ;    Grates 
and  Combustion  Chambers  Are  Forced  Beyond  It 

BY  J.  T.  ANTHONY* 


II 


HEAT  REJECTED  BY  THE  BOILER 

THE  heat  rejected  In"  the  boiler  heating  surfaces  amounts 
to  a  relatively  small  part  of  the  total  heat  contained 
in  the  coal,  varying  from  about  3  per  cent  to  7^^  per 
cent  for  the  boilers  under  consideration,  as  the  rate  of  firing 
increases  from  30  to  180  lb.  While  this  loss  is  small,  it  is 
not  entirely  unavoidable,  and  can  be  reduced  by  slightly 
changing  the  arrangement  of  the  heating  surfaces. 

The  firebox  heating  surfaces  receive  heat  l)y  radiation 
from  the  fuel  bed,  luminous  flames  and  incandescent  brick 
work  contained  in  the  furnace.  The  amount  of  heat  received 
by  radiation  depends  primarily  upon  the  e.xtent  of  these 
radiating  surfaces  and  upon  their  temperature.  The  trans- 
fer of  heat  to  the  firebox  heating  surfaces  by  convection  takes 
place  to  a  very  limited  extent. 

The  area  of  the  firebox  heating  surfaces  is  of  secondar)' 
importance  to  the  grate  area  and  firebox  volume.  The  heat- 
alisorbing  capacity  of  water  is  so  high  and  the  conductivity 


fire  side  of  the  sheets  would  be  al^out  140  deg.,  or,  the  tem- 
perature of  the  fire  side  would  be  528  deg. 

Increasing  the  firebox  heating  surface  adds  slightly  to  its 
efficiency.  By  increasing  the  area  of  the  surfaces  receiving 
a  fixed  amount  of  radiant  heat,  we  reduce  the  amount  of 
heat  to  be  absorbed  b\'  each  square  foot  of  heating  surface, 
and  therefore  reduce  the  temperature  difference  l>et\veen  the 
fire  and  water  sides  of  the  sheets. 

The  amount  of  heat  radiated  depends  primarily  upon  the 
area  and  temi)erature  of  the  radiating  surfaces,  but  is  influ- 
enced to  some  extent  by  the  temperature  of  the  heating  sur- 
faces. A  reduction  in  the  temperature  of  the  heating  sur- 
faces will  increase  the  total  amount  of  radiant  heat  absorl:>ed 
and  will  increase  the  firebox  evaporation,  but  not  in  propor- 
tion to  the  increase  in  heating  surface. 

The  addition  of  a  combustion  chamber  will  increase  the 
firebox  evaporation  to  a  small  extent,  by  increasing  the  heat- 
ing surface  as  explained  if  there  is  no  increase  in  area  or 
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Fig.  1. — Heat  Loss  and   Boiler  Efficiency  as  Affected   by   Rate  of  Combustion 


of  the  firebox  sheets  is  so  great  that  it  is  impossible  to  get 
firebox  temperatures  high  enough  to  force  the  firebox  heating 
surfaces  to  full  capacity,  even  with  present  firebox  design. 

Under  maximum  conditions  of  power  output,  it  is  possible 
that  an  equivalent  evaporation  of  more  than  60  lb.  of  water 
jjer  square  foot  of  firebox  heating  surface  per  hour  is  obtain- 
able; but  in  order  to  get  this  evaporation  it  is  necessary  to 
have  a  drop  of  approximately  84  deg.  in  temperature  between 
the  fire  side  and  the  water  side  of  the  firebox  sheets.  With  a 
steam  temperature  of  388  deg.  this  means  (presupposing 
clean  sheets)  that  the  temperature  of  the  plate  on  the  fire  side 
would  be  472  deg.  F. 

If  it  were  possible  to  obtain  an  equivalent  evaporation  of 
100  lb.  of  water  per  square  foot  of  firebox  heating  surface  per 
hour,  the  temperature  drop  between  the  water  side  and  the 

*  Assistant    to    president,    American    Arch    Company,    30    Church    street. 
New   York. 


temperature  of  the  radiating  surfaces.  However,  the  chief 
advantage  of  a  combustion  chamber  lies  in  the  fact  that  by 
promoting  the  burning  of  the  volatile  matter  and  coal-dust,  it 
increases  the  mass  of  luminous  flame  which  radiates  heat; 
and,  by  increasing  the  extent  of  radiating  surfaces,  increases 
the  firebox  evaporation. 

All  of  the  heat  generated  in  the  firebox  is  either  radiated 
to  and  absorbed  by  the  firebox  heating  surfaces,  or  is  carried 
out  of  the  firebox  by  the  gaseous  products  of  combustion. 
It  is  obvious  that  any  increase  of  heat  absorption  by  the  fire- 
box will  result  in  a  lowering  of  temperature  of  the  gases 
leaving  the  firebox  and  consequently  will  result  in  a  decrease 
in  the  amount  of  heat  to  be  absorbed  by  the  tubes. 

The  efficiency  of  the  tube  heating  surfaces  increases 
slightly  as  the  rate  of  heat  transfer  and  evaporation  de- 
creases. Lowering  the  temperature  of  the  gases  entering  the 
tubes  by  increasing  the  heat  absorption  of  the  firebox  will, 
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therefore,  reduce  the  amount  of  heat  to  be  taken  up  by  the 
tubes  and  result  in  an  increase  in  tube  efficiency.  It  follows 
that  under  these  conditions  front  end  temperatures  would  be 
reduced  and  the  boiler  efficiency  increased. 

The  small  portion  of  tube  heating  surfaces  adjacent  to 
the  firebox,  which  can  be  "seen"  by  the  radiating  surfaces, 
absorb  some  heat  by  radiation;  but  most  of  the  heat  taken 
up  by  the  tube  heating  surfaces  is  by  convection.  That  is, 
the  heat  is  transferred  from  the  hot  gases  to  the  boiler 
heating  surfaces  by  the  gases  coming  in  actual  contact 
with  these  surfaces  and  giving  up  their  heat,  which  is 
transferred  through  the  metal  into  the  water  by  con- 
duction. Convection  implies  intimate  contact  of  the  hot 
gases  with  the  heating  surfaces;  and,  in  order  to  transfer 
the  greatest  possible  amount  of  heat  by  convection,  it  is  nec- 
essary to  bring  every  particle  of  gas  into  actual  contact  with 
the  surface  of  the  tubes.  Transparent  gases  do  not  radiate 
heat;  neither  does  heat  pass  from  one  part  of  the  gas  to  an- 
other bv  conduction.     It  travels  onlv  bv  convection — bv  the 


tists  and  engineers  have  not  been  able  to  agree  on  the  exact 
effect  of  these  several  factors  on  heat  transmission.  It  is 
necessary  to  discuss  them  briefly  here. 

Since  the  convection  of  heat  can  take  place  only  when  the 
particles  or  molecules  of  gas  have  actual  contact  with  the 
tube  heating  surfaces,  it  is  apparent  that  the  amount  of  heat 
transferred  will  be  influenced  by  the  number  of  contacts,  or 
blows  of  the  molecules  against  the  heating  surfaces.  In- 
creasing the  density  of  the  gas  increases  the  number  of 
molecules  per  unit  of  volume,  and  increases  the  number  of 
blows  or  contacts  of  the  gas  against  the  metal.  Increasing 
the  temperature  of  the  gases  decreases  the  density  or  weight 
per  unit  of  volume;  therefore  the  benefits  to  be  derived  from 
an  increase  in  temperature  are  partly  neutralized  by  the  de- 
crease in  density  of  the  gases. 

The  velocity  factor  is  one  of  great  importance.  The  mole- 
cules of  gas,  on  striking  against  the  soot-covered  heating 
surfaces,  give  up  their  heat,  lose  their  vibratory  energy,  and, 
perhaps  becoming  entangled  in  the  layer  of  soot,  begin  to 
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Fig.  2 — Diagram  Showing  Heat  Distribution  In  a  Locomotive  Boiler 


actual  movement  of  the  particles  of  gas  from  one  part  of  the 
gas  stream  to  another. 

It  has  been  stated  that  the  firebox  heating  surfaces  receive 
practically  no  heat  by  convection.  It  is  now  apparent  why. 
The  volume  of  ga.ses  passing  out  of  the  firebox  is  so  great, 
and  the  cross  sectional  area  of  the  firebox  is  so  large  com- 
pared with  the  circumscribing  firebox  heating  surface,  that 
it  is  evident  that  only  a  ver}'  small  proportion  of  the  gases 
could  come  into  actual  contact  with  the  heating  surfaces  on 
their  way  from  the  fuel  bed  to  the  tubes. 

There  are  three  factors  that  influence  the  transfer  of  heat 
by  convection:  first,  temperature;  second,  density;  third, 
velocity.  At  one  time  it  was  thought  that  temperature  was 
the  only  factor  that  needed  consideration;  but  the  possible 
effect  of  the  other  two  factors  was  suggested  a  number  of 
years  ago  (1874)  by  an  English  scientist.  Professor  Reyn- 
olds. Since  then,  his  ideas  on  the  subject  have  occasioned 
much  study,  discussion  and  experimentation,  although  scien- 


build  uj)  a  cold  and  insulating  layer  of  gas  film,  next  to  the 
tube  surfaces.  As  gases  do  not  radiate  heat,  this  cold  film 
offers  a  very  effectual  resistance  to  the  passage  of  heat  from 
the  body  of  the  gas  flowing  through  the  tube.  In  order  to 
overcome  this  resistance,  it  is  necessary  to  tear  away  this 
cold,  non-conducting  film,  to  give  the  hot  molecules  of  the 
gas  access  to  the  heating  surfaces.  The  scrubbing  and  scour- 
ing action  necessarj'  to  break  down  this  film  can  only  be 
obtained  by  getting  a  high  velocity  of  gas  flow.  .  At  low  ve- 
locities, the  tendency  of  a  gas  is  to  travel  in  straight,  parallel 
strata  (or  "stream-lines")  of  flow,  unbroken  by  eddying 
currents.  As  the  velocity  of  the  gases  increases,  this  stream- 
line flow  shows  a  tendency  to  break  up.  At  a  certain  point, 
called  the  "critical"  velocity,  violent  eddying  of  the  gases 
takes  place  and  the  smooth  stream-line  flow  disappears. 
It  is  not  difficult  to  imagine  how,  under  the  influence  of  this 
stream-line  flow,  a  cold,  insulating  layer  of  gas  could  be 
built  up  next  to  the  tube  heating  surfaces;  nor  is  it  difficult 
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to  imagine  how  the  high  velocity  and  violent  eddying  of  the 
gas  currents  would  tend  to  tear  down  this  cold  layer  of  gas 
and  give  the  hot  gas  access  to  the  heating  surfaces. 

This  critical  velocity  is  dependent  upon  the  temperature 
of  the  gases  and  the  diameter  of  the  tubes.  As  the  tem- 
perature of  the  gases  increases,  the  critical  velocity  increases; 
and  as  the  diameter  of  the  tube  increases,  the  critical  velocity 
seemingly  decreases.  From  this  last  statement  it  might  ap- 
pear that  an  increase  in  the  diameter  of  the  tubes  would  be 
of  advantage,  but  such  is  not  the  case. 

As  stated  before,  the  amount  of  heat  given  off  by  the  gases 
(other  things  being  equal)  depends  upon  the  number  of 
blows  that  the  molecules  of  gas  strike  against  the  heating 
surfaces.  As  the  gases  flow  through  the  tubes  the  molecules 
are  vibrating  rapidly  from  side  to  side.  This  molecular 
vibration  increases  as  the  temperature  increases,  but  the  num- 
ber of  contacts  made  by  any  one  molecule  against  the  tube 
surface  will  depend  not  only  upon  the  velocity  of  its  move- 
ment from  side  to  side,  but  also  upon  the  average  distance 
it  has  to  travel  from  the  body  of  the  gas  to  the  heating  sur- 
face. It  is  obvious  that  by  increasing  the  diameter  of  the 
tubes,  we  increase  the  average  distance  that  each  small 
particle  of  gas  has  to  travel,  in  order  to  come  in  contact  with 
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the  tubes;  and  thereby  decrease  the  number  of  contacts  and 
the  amount  of  heat  transferred. 

Tube  efficiency  increases  as  the  diameter  decreases  and 
as  the  length  increases;  but  not  in  direct  proportion  to  the 
increase  in  length.  With  each  successive  increase  in  length, 
the  heat  absorption  becomes  proportionately  less,  and  there 
is  a  stage  easily  reached  at  which  any  increase  in  tube  length 
gives  an  imperceptibly  small  increase  in  efficiency.  Tests 
made  abroad  and  tests  made  by  the  Pennsylvania  Railroad 
at  Altoona  indicate  that  a  tube  length  of  from  100  to  110 
times  the  internal  diameter  is  best  adapted  to  combine  free 
steaming,  high  capacity  and  efficiency.  It  is  probable  that 
efficiency  of  tube  heating  surfaces  can  be  best  increased  by 
reducing  the  diameter  of  the  tubes  rather  than  by  increasing 
their  length.  The  problem  is  to  get  every  molecule  of  the 
hot  gases  into  intimate  contact  with  the  tube  heating  sur- 
faces, and  the  smaller  gas  passages  offer  greater  opportunity 
for  each  particle  of  gas  to  come  into  contact  with  the  heat- 
ing surfaces  and  give  up  its  heat. 

The  tubes  now  used  as  standard  by  the  American 
railroads  are  2  in.  and  2^  in.  diameter.  There  would 
no  doubt  be  objections  raised  to  a  reduction  in  diameter, 
partly  on  the  score  of  increased  tube  blowing,  due  to  the 
liability  of  the  smaller  tube  to  become  filled  and  plugged 
with  cinders  and  slag.     Such   would  be  the  case  with  the 


present  design  of  firebo.x,  but  the  smaller  and  shorter  tulles 
should  be  used  in  conjunction  with  long  combustion  cham- 
bers. The  increased  firebox  efficiency  to  be  had  with  a  fire- 
box of  ample  size,  with  efficient  baffling  and  gas  mixing  de- 
vices and  a  long  combustion  chamber,  would  result  in  such 
a  great  reduction  of  the  trouble  due  to  sparks,  cinders,  slag 
and  honeycomb,  that  smaller  tubes  could  be  run  with  prob- 
ably less  trouble  than  is  had  with  the  present  sizes. 

If  the  present  size  of  boiler  shell  were  adhered  to,  a  reduc- 
tion in  the  diameter  and  length  of  tul>es  would  result  in  a 
reduction  of  the  total  heating  surfaces.  Such  a  reduction 
in  heating  surfaces  does  not  necessarily  mean  a  reduction  in 
boiler  efficiency  or  capacity.  The  capacity  and  efficiency  of 
our  modern  locomotive  are  chiefly  limited  by  the  ability  of 
the  firebox  to  burn  the  coal  and  liberate  the  heat  contained, 
not  by  the  ability  of  the  heating  surfaces  to  absorb  the  heat. 

Tests  indicate  that  there  is  a  rapid  drop  in  the  efficiency 
of  the  tube  heating  surface,  as  the  velocity  of  the  gases  in- 
creases from  zero  up  to  the  point  of  critical  velocit\'.  Once 
this  point  is  reached,  however,  the  efficiency  line  becomes 
almost  horizontal,  dropping  but  little  with  the  continued  in- 
crease in  velocity  of  the  gases  and  increase  in  evaporation. 
While  the  tests  mentioned  are  not  conclusive,  they  seem  to 
indicate  that  the  tube  heating  surfaces  can  be  forced  to  a 
much  higher  capacity  than  is  now  common  practice,  w'ithout 
decreasing  the  efficiency  to  any  great  extent.  The  curves 
in  Fig.  2  seem  to  bear  this  out.  There  is  a  slight  drop  in 
the  heating  surface  efficiency  as  the  rate  of  evaporation  in- 
creases; for  in  order  to  evaporate  more  water  per  unit  of 
area,  it  is  necessar\'  to  increase  the  rate  of  heat  transfer  to 
the  heating  surfaces.  This  calls  for  an  increase  in  tempera- 
ture drop  from  the  fire  side  to  the  water  side,  or  an  increase 
in  temperature  of  the  fire  side  of  the  tube.  Such  an  increase 
in  temperature  of  the  heating  surface  necessarily  increases 
the  temperature  of  the  gases  escaping  and  results  in  a  slight 
decrease  in  heating  surface  efficiency. 

UNAVAILABLE    HEAT 

By  the  term  "unavailable  heat"  is  meant  that  portion  of 
the  heat  contained  in  the  gaseous  products  of  combustion 
that  is  not  available  for  absorption  by  the  tube  heating  sur- 
faces, even  though  such  surfaces  were  100  per  cent  efficient. 
These  heating  surfaces  cannot  reduce  the  temperature  of  the 
gases  below  the  temperature  of  the  water  in  the  lx)iler;  there- 
fore, the  heat  required  to  raise  the  products  of  combustion 
from  the  atmospheric  temperature  to  the  temperature  of  the 
water  or  steam  in  the  boiler  is  unavailable  for  absorption 
by  the  boiler  heating  surfaces.  As  shown  in  the  chart.  Fig. 
2,  this  heat  loss  amounts  to  about  15  per  cent  of  the  total 
heat  contained  in  the  coal,  and  remains  practically  constant 
throughout  the  range  of  tests. 

The  percentage  of  this  unavailable  heat  depends: 

Tirst — Upon  the  temperature  of  the  water  or  steam,  which 
in  turn  depends  upon  the  pressure; 

Second — Upon  the  air  supply  per  pound  of  coal; 

Third — Upon  the  amount  of  moisture  contained  in  the 
air,  and  the  amount  of  available  hydrogen  in  the  coal,  which 
on  burning  forms  water; 

Fourth — Upon  the  temperature  of  the  front  end  gases; 

Fifth — Upon  the  temperature  of  the  superheated  steam 
flowing  through  the  superheater  units. 

.\ny  increase  in  boiler  pressure  means  an  increase  in  steam 
temperature,  and  this  increases  the  amount  of  heat  in  the 
gases  unavailable  for  absorption.  From  the  standpoint  of 
boiler  efficiency,  lower  boiler  pressures  are  desirable:  but 
the  demand  for  capacity  is  so  great  that  a  reduction  of  boiler 
pressure  is  almost  out  of  the  question. 

If,  at  any  given  rate  of  combustion,  we  increase  the  air 
supply,  there  is  a  corresponding  increase  in  the  amount  of 
heat  contained  in  the  gases  that  is  unavailable  for  absorp- 
tion.    While  the  total  amount  of  heat  in  the  gases  might  be 
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the  same,  the  temperature  of  the  gases  is  reduced  and  the 
ratio  of  steam  temperature  to  front  end  temperature  is  in- 
creased, thereby  increasing  the  percentage  of  unavailable 
heat.  If,  at  any  given  rate  of  combustion  and  fixed  air  sup- 
])ly.  the  front  end  temperature  is  increased,  the  amount  of 
heat  contained  in  the  escaping  gases  is  increased,  but  the 
ratio  giving  the  percentage  of  unavailable  heat  in  the  front 
end  gases  will  be  decreased.  Fig.  3  indicates  that  as  the 
rate  of  combustion  increases  front  end  temperatures  increase 
and  the  air  supply  j)er  pound  of  coal  decreases.  The  latter 
partly  offsets  the  increased  loss  caused  by  the  former,  the  per- 
centage of  unavailal)le  heat  remaining  almost  constant. 

Most  of  the  heat  contained  in  steam  escaping  at  the  front 
end  (formed  by  the  evaporation  of  moisture  in  the  air  and 
tmrning  hydrogen  in  the  coal)  is  unavailable  for  absorp- 
tion, because  the  larger  part  of  the  heat  so  contained  is 
absorl)cd  in  evaporating  the  water  into  .steam.  This  heat 
of  evaporation  is  not  availal>le  and  cannot  be  regained 
unless  the  temperature  of  the  front  end  gases  can  be  reduced 
sufficiently  to  cause  the  steam  to  condense.  M  atmospheric 
pressure  the  steam  would  not  condense  until  reduced  below 
212  deg.  F.  Since  it  is  impossible  to  reduce  the  tempera- 
ture of  the  ga.ses  below  the  temperature  of  the  steam  or 
water  in  the  boiler,  it  follows  that  in  a  locomotive  boiler 
equipped  with  a  fire  tube  .'superheater  it  is  impossible  to 
reduce  the  temperature  of  that  ])ortion  of  the  gases  coming 
in  contact  with  the  superheater  units  l)elow  the  temperatun 
of  the  steam  in  those  units.  With  a  boiler  pressure  of  200 
11).,  tlie  tem|)eralure  of  saturated  .^team  would  be  .188  deg. 
The  temperature  of  the  superheated  steam  entering  the  header 
might  possibly  be  650  deg.,  and  it  would  l)e  imj)ossible  to 
reduce  the  gases  in  contact  with  a  part  of  the  units  below 
this  temperature,  therefore,  the  amount  of  heat  unavailable 
for  absorption  would  be  increased.  This  would  increa.^e  the 
front  end  temperatures  and  reduce  overall  boiler  efficiency. 

The  advantages  of  high  degree  superheat  outweigh  the 
advantages  of  slight  increase  in  boiler  efficiency  to  such  an 
extent  that  a  reduction  in  heat  losses  due  to  this  source  seems 
hardly  worth  considering. 

It  is  evident  from  the  above  that  the  utilization  of  this 
"unavailable"  heat  is  not  within  the  province  of  the  bioler 
proper,  and  a  reduction  in  the  amount  of  heat  so  lost  can 
only  l>e  brought  al)out  by  the  use  of  auxiliary  apparatus. 
Front  end  superheaters  and  feed-water  heaters  have  been 
tried  out  with  very  little  success.  The  front  end  super- 
heater has  been  discarded,  btxause  of  the  very  low  degree 
of  superheat  obtainal)le  and  on  account  of  maintenance 
troubles.  The  front  end  feed-water  heaters  so  far  tried  out 
have  not  been  highly  satisfactory,  but  the  fact  that  virtually 
one-seventh  of  all  the  heat  contained  in  the  coal  is  unavail- 
able for  absorption  by  the  boiler  surface  and  can  only  be 
made  use  of  by  the  adojUion  of  auxiliary  apparatus  offers 
a  large  field  for  inventors  and  designers.  This  front  end 
heat  loss  is  entirely  independent  of  the  loss  caused  by  the 
discharge  of  exhaust  steam  which  is  used  for  draft-produc- 
ing purposes.  The  possibility  of  using  part  of  the  heat 
from  this  exhaust  steam  for  heating  feed-water  has  l>een 
recognized  and  a  feed-water  heater  of  the  "film"  type  is  now 
being  developed  for  this  purpose. 

SCALE    .AND    SOOT 

Nothing  has  been  said  about  the  possible  effect  of  scale 
and  soot  upon  heat  transmission  and  boiler  efficiency.  It  has 
been  very  difficult  in  the  past  to  secure  accurate  data  show- 
ing the  effect  of  scale  or  of  soot  upon  the  transmission  of 
heat.  There  is  no  doubt,  however,  that  any  accumulation 
of  foreign  substances  upon  the  heating  surfaces  does  inter- 
fere with  heat  transmission  and  does  increase  the  heat  losses. 
All  the  lime  and  attention  given  to  boiler  washing  and  tube 
cleaning  will  be  more  than  repaid  by  the  fuel  saving,  to  say 
nothing  of  the  reduction  in  boiler  repairs  and  engine  failures. 


CIRCULATION 

The  circulation  of  water  around  the  heating  surfaces  is 
of  prime  importance.  Dead  water  spaces  and  steam  pockets 
must  be  avoided,  from  a  standpoint  of  safety  as  well  as  effi- 
ciency. The  circulation  should  be  at  least  sufficient  to  keep 
the  steam  bubbles  swept  away  from  the  heating  surfaces, 
and  higiier  velocities  are  desirable;  but  from  an  efficiency 
point  of  view,  velocity  of  circulation  is  not  of  first  importance. 
The  heat-ab.sorbing  capacity  of  water  is  so  high  that  com- 
paratively little  difficulty  is  experienced  in  transferring  heat 
from  the  wet  side  of  the  heating  surfaces  to  the  water.  The 
boiler  plates  oft'er  comparatively  little  resistance  to  the  flow 
of  heat  from  the  dr\-  surface  (or  fire  side)  through  to  the  wet 
surface  (  or  water  side).  The  main  difficulty  lies  in  getting 
the  heat  out  of  the  coal  and  into  the  heating  surfaces. 

Sl'XIM.ARY 

The  hauling  capacit}'  of  a  locomotive  is  dependent  upon 
the  ability  of  the  boiler  to  furnish  steam. 

The  capacity  of  the  boiler  is  limited  by  the  ability  of  the 
firebox  to  liberate  the  heat  contained  in  the  coal  fired. 

The  cajxicity  of  the  firebox  and  grate  is  reached  much 
sooner  tlian  ihe  capacity  of  the  heating  surfaces. 

The  low  boiler  efficiency  at  high  capacity  is  due  to  the 
inability  of  the  firebox  to  properly  burn  the  coal,  not  to  the 
inabilit}  of  the  heating  surfaces  to  take  up  the  heat. 

The  largest  field  for  improvement  lies  in  the  firebox. 
Large  grate  areas  and  moderate  rates  of  combustion  are 
essential  for  capacity  and  efficiency. 

Coal  cannot  l)e  burned  economically  at  high  rates  of  com- 
bustion. The  evaporation  does  not  keep  pace  with  the 
amount  of  coal  fired.  Increasing  the  rate  of  combustion 
from  30  to  180  lb.  means  that  we  are  burning  six  times  as 
much  coal   but  evaporate  only  three  times  as  much   water. 

.\mple  air  supply  is  absolutely  essential.  Ashpan  air 
opi'nings  should  be  large  enough  to  prevent  any  pressure 
drop  in  the  ashpan.  Air  openings  through  grates  should  be 
as  large  as  physical  characteristics  of  the  coal  permit.  It  is 
not  necessar\-  to  throttle  the  air  at  the  ashpan  or  grate,  the 
fuel  bed  will  take  care  of  this. 

A  large  j^ercentage  of  bituminous  coal  burns  as  a  gas,  and 
provisions  must  be  made  for  properly  burning  this  gas.  Re- 
fractory baffles,  mixing  devices  and  long  combustion  cham- 
bers are  essential. 

Firelx)x  evaporation  depends  upon  the  area  and  temper- 
ature of  the  radiating  surfaces — that  is,  fuel  bed,  brick  work 
and  flames. 

Firebox  heating  surface  is  incidental  to  the  size  of  grate 
and  volume  of  combustion  chamber  space. 

The  efficiency  and  capacity  of  the  boiler  are  not  governed 
b}'  tube  length  nor  the  extent  of  tube  heating  surfaces. 

Increasing  tube  length  beyond  100  times  the  internal  diam- 
eter gives  but  little  increase  in  efficiency  or  capacity. 

The  efficiency  of  a  tul)e  increases  as  the  diameter  decreases. 
The  heat  can  best  l>e  extracted  from  the  gases  by  breaking 
them  up  into  small  streams. 

The  efficiency  of  a  tube  decrea.ses  slowly,  after  the  gases 
reach  the  point  of  critical  velocity.  Their  capacity  can  be 
greatly  increased  after  this  point  is  reached,  with  a  very 
small  decrease  in  efficiency. 

The  pre.sent  heating  surfaces  of  both  firebox  and  tubes 
are  not  being  forced  to  their  capacity. 

Grates  and  coml)ustion  chamber  space  are  being  forced 
beyond  their  capacity. 

The  efficiency  of  the  firebox  can  be  increased  by  providing 
larger  grates,  refractory  baffles,  gas  mixing  devices  and 
longer  combustion  chambers. 

If  necessar)'  to  reduce  the  tube  lengths  below  100  times 
their  present  diameter,  in  order  to  accommodate  the  longer 
combustion  chamber  and  larger  grate,  the  diameters  can  be 
decreased  proportionally  and  the  efficiency  maintained. 


Present  Day  Locomotive  Problems 


A  Few   of    the    More    Important    Phases    of    De- 
sign  and   Operation   Greatly  in   Need  of   Attention 

BY     GEORGE     M.     BASFORD  f  ' 


WHEN  this  club  began  (1901)  the  biggest  locomotive 
in  the  world  was,  I  believe,  a  Consolidation  run- 
ning here  in  Pittsburgh.  For  a  long  time  after  that 
locomotives  ran  to  size  and  weight.  It  was  easy  to  make  them 
bigger  and  heavier.  But  a  far  greater  and  more  difficult  as 
well  as  more  important  problem  faces  us  today.  It  is  the 
problem  of  forcing  every  pound  of  weight  to  justify  itself 
in  terms  of  power  to  serve  mankind.  Who  has  a  bigger, 
nobler  opportunity  and  duty  than  this? 

When  our  club  began,  officials  wouldn't  listen,  as  they 
do  now,  to  consideration  of  improved  efficiency.  Super- 
heaters, brick  arches,  combustion  chambers  and  feed  water 
heaters  are  old.  Their  real  application  to  our  great  prob- 
lem came  but  six  years  ago,  and  they  are  only  now  begin- 
ning to  be  really  used  in  this  problem.  Today  officials  are 
reaching  out  for  new  things  and  old  things  in  new  applica- 
tion. They  eagerly  seek  capacity  increasing  factors.  Why? 
Because  they  are  facing  the  question  of  increased  weights 
in  equipment  and  in  operation.  They  need  more  power 
per  unit,  to  do  the  world's  business  and  do  it  economically. 

Therefore  young  men  never  had  the  opportunity  or  the 
duty  that  they  have  facing  them  today.     Do  they  realize  it? 

Let  us  make  a  little  list  of  big  possibilities  in  locomo- 
tive development  to  show  what  lies  before  young  railroad 
men  right  now.  The  items  are  mentioned  at  random,  not 
in  order  of  importance. 

Boiler  Design  as  a  Whole. — Size  is  only  one  part  of  this 
problem  instead  of  being  the  chief  feature  as  it  has  been 
considered  in  the  past.  It  is  now  a  question  of  balancing 
all  factors  to  make  and  to  absorb  the  maximum  amount  of 
heat  per  unit  of  weight.  The  day  of  ratios  between  grate 
area,  heating  surface  and  cylinder  volumes  has  given  place  to 
a  day  of  providing  steam  to  produce  definite  amounts  of  cyl- 
inder horse  power  within  defined  limits  of  weight.  This  is 
revolutionary'  and  the  corralling  of  many  a  fractious  heat  unit 
must  be  made  possible. 

Boiler  Circulation. — !Many  a  bright  mind  is  engaged  in 
improving  the  movement  of  the  water  in  the  boiler  with  the 
promise  for  the  future.  Very  little  positive  information  is 
available  now  upon  this  subject.  Who  will  put  us  straight 
on  the  matter  of  boiler  circulation? 

Improved  Grates. — Grate  design  is  now  being  studied  as 
it  never  has  been  before.  Experimental  developments  in 
grates  as  to  air  openings  and  grate  construction  promise 
valuable  improvements  in  the  near  future.  Conditions  re- 
quiring maximum  power  lead  to  the  conclusion  that  air 
openings  through  the  grates  should  be  as  large  as  the  char- 
acter of  the  coal  used  will  permit.  Thirty  per  cent  is  aimed 
at.  Recognition  is  waiting  for  a  thoroughbred  grate  expert. 
The  largest  Pacific  type  passenger  locomotive  has  47,500  lb. 
tractive  effort  and  the  same  grate  area  that  was  used  in  the 
same  service  six  years  ago  when  the  tractive  effort  was  but 
32,900  lb.  This  problem  is  a  worthy  one  for  that  expert. 
What  is  he  going  to  do  about  it? 

Ash  Pan  Design. — This  is  a  vital  factor  in  the  production 
of  heat.  To  provide  air  sufficient  for  intense  combustion  is 
the  object  of  experiments  now  being  conducted  which  promise 
a  simple  solution  of  this  problem.  To  provide  air  enough 
for  a  big  firebox  and  put  the  air  where  it  is  wanted  is  no 
child's  play.    The  speed  of  gases  at  a  certain  point  in  a  big 
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firebox,  working  hard,  is  200  miles  per  hour.  Who  is  the 
expert  who  will  point  the  way  to  the  ash  pan  design  to  sup- 
ply air  enough  and  how  will  he  provide  air  openings  in  the 
ash  pan  sufficient  to  maintain  atmospheric  pressure  in  the 
ash  pan  at  maximum  rate  of  power  development? 

Combustio'.j  Engineering  Applied  to  Firebox  Design. — The 
purpose  is  to  attain,  with  all  fuels,  the  highest  degree  of 
heat  intensitv  per  unit  of  firebox  volume.  Here  is  where  the 
energy  is  develoj)ed.  This  is  the  heat  factor}-.  It  is  worthy  of 
a  lifetime  study.  Important  development.'^  are  nearly  ready 
to  be  announced.     Your  field  is  nearly  70.000  fireboxes. 

To  bum  the  gases  completely  before  they  reach  the  flues 
and  to  accomplish  this  in  the  big  firebox  is  another  big 
problem.  This  involves  grates,  arches,  air  admission  below 
and  directly  into  the  fire  and  mixing  of  the  burning  gases 
by  division  into  small  streams.  It  also  involves  the  shape 
and  size  of  the  firebox  and  combustion  chamber.  All  this 
is  now  being  worked  out  on  paper  and  in  practice.  Recent 
studies  in  firebox  design  recognizing  the  great  importance  of 
heat  radiation  and  the  relatively  small  importance  of  trans- 
fer of  heat  by  convection  have  revealed  the  firebox  problem 
in  a  new  light.  This  will  result  in  larger  fireboxes,  larger 
grates,  larger  combustion  chambers  and  in  new  developments 
in  the  mixing  of  the  burning  gases  by  improvements  in  brick 
arches.  Improvements  already  tried  experimentally  promise 
remarkable  results.  With  all  this  to  do,  the  field  for  com- 
bustion experts  is  very  far  from  being  over  crowded.  Before 
long  100,000  fireboxes  will  be  in  service  to  keep  this  coun- 
try going.  A  little  improvement  applied  to  each  of  these 
will  save  a  mountain  of  money. 

It  is  known  that  a  certain  sacrifice  of  tube  heating  sur- 
face for  the  benefit  of  increased  firebox  volume  in  the  form 
of  a  combustion  chamber  is  justified  but  how  far  should 
this  be  carried?  This  should  be  investigated.  Then  there 
is  the  question  of  tube  length. 

Front  End  Draft  Appliances. — Here  is  another  field  of 
promise.  To  produce  the  pump  action  necessary  for  draft 
with  minimum  back  pressure  load  on  the  cylinders  will  bring 
great  credit  to  the  one  who  is  successful  in  working  it  out. 
Why  should  front  end  construction  that  itself  consumes  3i 
per  cent  of  the  draft  produced  be  perpetuated? 

Detail  Design. — Developments  in  details  to  enable  loco- 
motives to  run  between  shoppings  with  minimum  running  re- 
pairs present  interesting  possibilities.  Shoes  and  wedges, 
journal  boxes,  hub  liners,  long  driving  boxes,  improved 
throttles,  lubrication,  engine  truck,  trailing  truck,  tender 
truck  design,  also  improved  couplings  of  locomotives  to 
tenders  and  radial  motion  for  front  and  rear  driving  axles 
of  long  wheel  base  locomotives  all  l)ear  on  this  question. 

Tender  Design. — Tenders  may  be  said  to  have  been  some- 
what overlooked  in  the  speed  of  going  to  heavier  and  more 
powerful  locomotives. 

Labor  Saving  Devices. — Here  is  a  definite  line  for  de- 
velopment which  is  well  started  in  power  reverse  gear,  power 
operated  firedoors  and  grate  shakers  and  coal  pushers,  also 
the  greatest  of  all  these  devices,  the  mechanical  stoker.  All 
these  factors  are  needed  becaui^e  of  the  increased  size  of  the 
locomotive.  This  renders  it  necessary  to  provide  power 
auxiliaries  to  take  the  place  of  physical  strength  and  en- 
durance. Then  locomotive  operation  becomes  a  matter  of 
brain  work  rather  than  brute  force. 

Improved  Valve  Motion. — Great  strides  in  this  direction 
in  ten  years  give  encouragement  to  the  hope  that  there  is 
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more  improvement  to  come.  How  crude  the  valve  gear  of 
the  past  would  look  on  a  big  modem  locomotive  from  the 
standpoint  of  convenience,  let  alonc  the  qucstion  of  economy 
in  performance  and  the  possibility  of  standardizing  con- 
struction! Imagine  yourself  crawling  under  the  wheels  of  a 
big  modern  locomotive  to  get  at  the  eccentrics! 

Superheating. — This  improvement  is  by  no  means  finished. 
Those  who  are  living  with  this  problem  are  in  position  to 
lead  still  further  in  their  influence  on  cylinder  performance 
and  in  the  effective  use  of  the  heat  from  the  firebox.  Super- 
heating engineers  are  ready  to  give  higher  superheat  when 
railroads  are  prepared  to  use  it  by  improvements  in  operation 
and  maintenance.  Great  economies  are  available  in  higher 
superheat  through  increase  in  volume  of  the  steam.  These 
engineers  are  also  ready  to  put  to  good  use  any  increase  of 
firebox  temperature  the  combustion  engineers  can  give  them. 
Superheating,  the  greatest  improvement  the  locomotive  has 
ever  seen,  is  not  finished.  It  offers  still  greater  possibilities 
when  you  are  ready  for  them. 

Feed  Water  Heating. — This  is  now  a  factor  in  locomotive 
engineering  and  operation.  It  promises  to  take  a  place  next 
to  superheating  in  improving  economy  and  increasing 
capacity  with  the  incidental  advantage  of  prolonging  boiler 
and  firebox  life  and  reducing  cost  of  boiler  maintenance. 
Successful  feed  water  heating  means  increased  boiler  power. 
It  will  permit  of  modernizing  existing  boilers  of  outclassed 
locomotives  to  render  them  available  again  in  many  cases 
for  service  which  has  outgrown  them.  Feed  water  heaters 
may  be  applied  to  existing  locomotives  under  a  charge  to 
capital  account  and  for  a  number  of  years  will  defer  charges 
to  operating  account  for  replacing  those  locomotives  by  new 
ones.  Feed  water  heaters  will  increase  evaporation  per 
pound  of  coal  and  provide  economy  not  available  in  any 
other  way  because  the  improvement  is  made  from  otherwise 
wasted  heat.  Locomotive  boilers  should  be  relieved  of  the 
duty  of  heating  water.  It  should  come  to  them  hot,  leaving 
only  the  evaporation  to  be  effected  in  the  boiler.  Feed  water 
heating  is  not  new  but  successful  locomotive  feed  water  heat- 
ing in  this  country  has  but  just  now  been  accomplished.  A 
little  later  there  will  be  more  to  be  said  on  this  subject.  This 
development  has  been  waiting  for  the  successful  heater. 

Compounding. — This  principle  is  coming  to  its  own.  No 
locomotive  improvement  fills  its  natural  field  so  well  as  when 
it  is  properly  fitted  into  the  general  scheme  of  locomotive 
design  as  the  compound  feature  is  fitted  into  the  Mallet. 

Water  Purification. — This  becomes  more  important  ever>' 
day.  Before  long  people  whose  lives  have  been  made  miser- 
able by  water  unfit  to  use  in  boilers  of  any  kind  will  won- 
der why  they  ever  used  it  in  the  most  rigorous  boiler  service 
in  the  world.  They  will  wonder  why  they  ever  paid  the 
boiler  repair  bills  of  the  past  when  the  remedy  is  so  easy  and 
the  returns  so  great.  Let  some  of  the  young  men  tackle  the 
problem  of  improving  means  and  methods  of  water  puri- 
fication. 

Brake  Shoes. — Do  you  remember  any  illuminating  paper 
on  the  subject  of  brake  shoes  within  a  year  or  two  before  any 
of  the  clubs?  Here  is  an  inspiring,  live,  subject — this  and 
the  clasp  brake.  It  would  be  specially  appropriate  for  this 
club  to  record  brake  and  braking  progress  as  a  whole  in  a 
fitting  manner  and  tell  the  railroad  world  what  it  is  missing 
and  what  it  ought  to  do. 

Air  Brakes. — So  great  have  been  the  improvements  in 
means  of  stopping  trains  that  the  authorities  of  a  few  years 
ago  have  now  new  subjects  to  study  if  they  would  keep  abreast 
of  progress.  The  electric  control  and  the  automatic  adjust- 
ment of  braking  power  to  load  in  addition  to  other  improve- 
ments are  distinctly  revolutionar}'  in  their  effect  on  the 
capacity  of  railroads  as  well  as  on  the  safety  of  travel.  The 
capacity  of  some  very  important  railroads  is  specifically  a 
question  of  brakes.  Do  the  railroads  know  what  they  ought 
to  do  next  in  air  brakes? 


Powdered  Fuel. — Herein  lies  a  possibility  of  the  use  of 
heretofore  impossible  fuels  With  a  $250,000,000  annual 
steam  locomotive  fuel  bill  to  work  on,  also  the  possibility  of 
increased  steam  making  capacity  and  perfection  of  firebox 
operation  that  until  recently  were  not  hoped  for.  Increased 
hauling  capacity  and  continuity  of  locomotive  operation  and 
eliminating  of  ash  pit  delay  offer  great  promise  for  the 
future.  Increased  boiler  capacity  is  a  question  of  produc- 
ing maximum  calorific  intensity  per  cubic  foot  of  firebox 
volume.  This  is  the  raw  material  for  the  heating  surface 
and  superheater  to  work  with.  Speaking  in  general  terms 
pulverized  fuel  will  transform  an  80  per  cent  boiler  into  a 
100  per  cent  boiler.  Consider  what  this  would  mean  to  say 
30,000  locomotives  in  this  country  that  are  deficient  in 
boiler  capacity.  Here  again  a  capital  charge  will  put  from 
five  to  ten  years  of  new  life  coupled  with  increased  capacity 
into  a  lot  of  old  power.  It  will  put  many  an  outclassed  loco- 
motive back  on  the  main  line.  The  chief  reason  for  buying 
new  locomotives  is  to  get  boilers  that  are  big  enough  to  haul 
maximum  tonnage  over  ruling  grades.  Increased  boiler 
capacity  resulting  from  fuel  efficiency  is  the  question  an- 
swered by  pulverized  fuel.  It  has  already  shown  a  boiler 
efficiency  of  77  per  cent  with  pulverized  Kentucky  unwashed 
screenings,  as  compared  with  61.1  per  cent  with  lump  coal 
from  the  same  mine  hand  fired  in  the  same  locomotive. 

Alloy  Steels. — If  you  could  see  confidential  figures  now  in 
the  desk  of  your  speaker  some  of  you  would  jump  to  the 
task  of  improving  locomotive  design  with  respect  to  lightening 
reciprocating  and  revolving  parts  of  locomotives.  This 
means  making  every  pound  of  weight  work  for  you.  It  in- 
cludes possibilities  in  locomotives  and  tender  designs  as  well 
as  parts  of  running  gear.  It  is  difficult  to  understand  how 
the  possibilities  of  improved  use  of  a  pound  of  weight 
rendered  possible  by  improved  detail  design  of  running  gear 
could  have  been  overlooked  so  long.  Your  speaker  has  re- 
cently given  three  years  to  this  study  and  is  in  position  to 
state  that  there  is  an  insistent  need  of  brain  work  followed 
by  action  in  this  field.  There  is  not  a  minute  to  lose  in  taking 
up  the  light  part  and  counterbalance  questions  and  the  re- 
duction of  dynamic  augment  by  improved  designs  and  alloy 
heat  treated  steels. 

Signaling. — This  has  become  a  matter  of  speed  control 
and  increased  capacity  of  track  as  well  as  a  safety  provision. 
Wonderful  strides  are  being  made  in  this  field  that  are  not 
widely  known  or  well  understood.  Signaling  is  seldom  men- 
tioned before  the  various  railroad  clubs.  It  will  have  an 
important  effect  upon  the  operation  of  locomotives  in  the 
near  future. 

Do  you  want  more  things  to  do?  Then  get  into  locomo- 
tive operation.  Work  out  plans  for  keeping  expensive  loco- 
motives in  service  a  larger  portion  of  the  day.  An  average 
figure  representing  present  practice  is  4  hr.  19  min.  actual 
service  out  of  a  24-hour  day.  Get  into  questions  of  or- 
ganization, selecting,  training  and  promotion  of  men.  Who 
will  wake  up  the  railroads  to  the  suicidal  policy  of  neglect 
of  the  selection  of  recruits  and  of  training  these  recruits  in 
all  departments?  Take  up  the  question  of  railroading  as  a 
l)usiness  with  real  cooperation  of  all  departments.  Study 
suitability  of  locomotives  to  their  working  conditions.  Who 
will  show  railroad  managers  how  much  money  may  be  made 
in  suitable  roundhouses  and  in  shops  and  shop  equipment 
for  maintaining  big  engines?  No  specific  mention  of  the 
details  of  the  car  problems  can  be  made  on  this  occasion  but 
the  car  offers  opportunities  that  are  little  less  important  than 
those  of  the  locomotive. 

Best  locomotive  records,  reflecting  up  to  date  developments 
show  a  water  rate  of  14.6  lb.  per  indicated  horse  power 
hour.  What  may  be  termed  unimproved  locomotives  pro- 
duce this  unit  on  about  24  to  30  lb.  Between  these  figures 
lie  great  possibilities.  Between  them  lies  your  opportunity. 
The  majority  of  locomotives  are  in  or  near  the  24  lb.  class 
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CABOOSE  FOR  THE  N.,  G.  &  ST.  L. 

The  Nashville,  Chattanooga  &  St.  Louis  on  its  Chat- 
tanooga division  passes  over  the  Cumberland  moun- 
tains. Pusher  service  is  required  to  get  the  tonnage 
trains  over  this  grade.  With  the  installation  of  the  Mikado 
locomotives  on  this  division  the  tonnage  of  the  trains  has  been 
materially  increased  and  Mallet  locomotives  having  99,000 
lb.  tractive  effort  have  been  installed  to  push  them  over  the 
mountain.  This  has  made  necessary  the  construction  of  30 
cabooses  of  sufficient  strength  to  be  used  ahead  of  the  Mallets. 
They  were  designed  and  built  at  the  company's  shops  at 
Nashville,  and  have  substantial  steel  underframes,  steel  frame 


the  full  length  of  the  car  and  under  the  striking  castings. 
They  are  spaced  12/s  in-  from  back  to  back,  the  flanges 
being  turned  outward,  and  are  covered  for  their  full  length 
by  a  top  cover  plate  21  in.  wide  by  Yz  in.  thick,  which  ex- 
tends over  the  body  bolsters.  The  bottom  cover  plate  is  of 
the  same  material  and  extends  between  the  lx)lsters.  The 
center  sills  are  connected  at  each  crossbearer  by  a  12-in. 
channel  spacer  connected  to  each  center  sill  by  one  4-in.  by 
4-in.  by  ^-in.  angle.  The  two  crossbearers  are  made  up  of 
^-in.  web  plates  bound  at  the  top  and  bottom  on  each  side 
by  3-in.  by  23^-in.  by  y\-\Vi.  angles.  They  are  connected 
to  the  center  sill  by  two  4-in.  by  4-in.  by  ^-in.  angles  and 
to  the  side  sill  by  two  6-in.  by  4-in.  angles.     The  side  sills 


steel  Frame  Single  Sheathed  Caboose  for  the  N.  C.  &  St.  L. 


superstructures  and  are  of  the  single  sheathed  type.     They 
weigh  41,000  lb.  each  and  have  the  following  dimensions: 

Length  over  striking  castings 11  ft.  8^  in. 

Length  inside 31  ft.  6J4  in. 

Length  between  end  sills 36  ft.   1 1 V5  in. 

Width  inside   8  ft.   6  in. 

Height  from   floor  to  top  of  rail 4  ft.   6J4  in. 

Height  from   rail  to  top  of  running   board 11    ft.  8^  in. 

Center    to    center    of    trucks 24    ft.   2  in. 

Truck   wheel   base 5    ft.  6  in. 

Width    of   platform 2    ft.  6  in. 

The  underframe  is  made  of  structural  shapes,  the  center 
sill  consisting  of  two  15-in.,  33-lb.,  steel  channels  extending 


arc  8-in.,  11.25-lb.,  channels  extending  the  full  length  of  the 
car  between  the  end  sills,  being  connected  to  them  by  the 
5 -in.  by  3  5^ -in.  by  5/1 6-in.  corner  post  angles.  The  end 
sills  are  made  of  the  same  material  and  extend  the  full  width 
of  the  car.  They  are  connected  to  the  center  sill  by  5/  16-in. 
gusset  plates  and  the  striking  castings.  The  body  bolsters 
consist  of  steel  castings  which  extend  between  the  center  and 
side  sills.  They  are  the  same  as  those  used  on  the  road's  80,- 
000-lb.  capacity  box  cars.  A  cover  strap  riveted  to  the  top  of 
the  bolster  passes  over  the  center  sills,  securely  tying  together 
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more  iiniirovcintiit  lo  tuinc.  iluw  tru<le  tlic  valvo  i^car  of 
the  [ta^i  would  luuk  oil  u  hiy;  modern  locomotive  from  the 
standpoint  of  convenience,  let  alone  the  question  of  economy 
in  performance  and  tlie  pn-.-il.ility  of  standardizing  con- 
.-truction!  Iinau'ine  your-elf  crawlini:  under  the  vvheel'^  of  a 
hii:  modern  huomolivr  to  iret  al  ihr  icniiiric>! 

Sitptrhr<ititi:^. —  Thi.'i  improvement  is  l>y  no  means  tuiished 
'rho>e  who  are  liviiii:  with  thi>  proldem  are  in  po>ititin  to 
lead  still  further  in  their  influence  on  c\linder  j»erf()rmance 
ami  in  the  effective  use  of  the  heat  from  the  firelio.x.  Super- 
heating: engineers  are  ready  to  yive  hii^her  superheat  when 
railroad>  arc  pri  pareij  in  u«c  it  l>y  improvements  in  operation 
and  maintcnaiKe.  Great  economies  are  availaMe  in  higher 
sujKrheat  throuijli  increa-«-  in  volume  of  the  >team.  The.-e 
engineers  are  also  ready  to  put  to  uood  use  any  increase  of 
tirel)ox  temf»erafure  the  coml)ustion  engineers  can  give  them. 
Superheating,  the  greatest  improvement  the  Icjcomotive  ha~ 
ever  >eeii.  is  not  t'ini>lu'd.  It  offir>  >till  greater  jto><il>ilitie.- 
when  \f)u  are  ready  for  tliem. 

Feed  M'aler  Ilmtiui;. — This  is  now  a  factor  in  hx'omotivc 
engineering  ami  operation.  It  j)romises  to  take  a  place  next 
to  superheating'  in  improvim.:  economy  and  increasing 
capacity  with  the  incidental  advantage  of  i)rolonging  hoiler 
and  lirel>o.\  life  and  reducing  cost  of  boiler  maintenance. 
Successful  feed  wat<T  heating  means  increased  boiler  jK)wer. 
It  will  permit  of  mo<lerni/.ing  existing  boilers  of  outtlassed 
l(K()motive-  t(»  render  them  available  again  in  many  case> 
for  service  whiih  has  outgrown  them.  Feed  water  he.iters 
may  be  applied  to  exi-tini:  IfKomotives  under  a  charge  to 
<apital  atcount  and  for  a  number  of  years  will  defer  charu'es 
to  o[)erafing  ai  count  for  replacing  those  locomotives  by  new 
ones.  Feed  water  heaters  will  increase  evaporation  ])er 
pound  of  coal  and  provide  economy  not  availalde  in  any 
other  way  becau-e  tht-  im[irovrment  is  made  from  otherwise 
wasted  heat.  I.ocomotivt-  boilers  should  l»e  relieved  of  the 
<luty  of  heating  water,  h  -hnuld  come  to  them  hot,  leaving 
only  tlie  evaporation  to  be  effected  in  the  boiler.  Feed  water 
heatini:  is  not  new  but  successful  locomotive  I'eed  water  heat- 
ing in  tlii'i  (ountry  has  but  ju-l  now  l»een  ai(  <)inpli>hed.  .\ 
little  later  there  will  be  more  to  be  said  on  this  subject.  Ilii- 
development  has  been  waiting  for  the  succes>ful  heater. 

I'omponiiiliii'^. —  rhi~  jirinciple  is  coming  U)  h<  own.  Xt) 
locomotive  improvement  iilN  its  natural  field  so  well  a-  when 
it  is  properly  titled  into  the  general  scheme  of  IcMomotive 
design  as  the  compound  feature  is  fitted  into  the  Mallet. 

]\  iltf'K  PliriUriilutn. —  I  hi^  become~  more  imi»nrtant  every 
<lay.  ]iefore  long  people  wliosc  lIvcs  have  been  made  miser- 
able b\-  water  unfit  to  u.-e  in  I>oiliT>  of  any  kind  will  won- 
der why  they  ever  u>id  it  in  the  mo-t  rigorous  boiler  service 
in  the  world.  They  will  woiKJer  why  tliey  ever  paid  tin- 
boiler  repair  bill-  of  thi-  p.i-t  wluii  the  nmedy  is  so  easv  and 
the  return-  .-o  'jreat.  T.et  some  of  the  \oung  mi-n  tackle  the 
]>roblem  of  imjiroving  means  ancl  methods  of  wati-r  puri- 
tlcati(»n. 

hr.ikr  Shois. — Do  you  remember  any  illuniinaiiiiu'  ]iai>er 
on  the  subject  of  brake  .^hoes  within  a  year  or  two  I  before  any 
of  the  clubs?  Here  is  an  inspiring,  live,  subject — this  and 
the  ( lasp  brake.  It  would  be  specially  ap|)ropriate  for  this 
dull  to  record  brake  and  brakin<j  progress  as  a  whole  in  a 
fitting  manner  and  tell  the  r.iilroad  world  what  it  is  missing 
and  what  it  ouuht  to  do. 

Air  Br.ikrs. — So  great  have  been  the  improvement-  in 
means  of  .-topping  train<  that  the  authorities  of  a  few  year- 
.igo  have  now  new  -ubje*  ts  to  study  if  they  would  keeji  abreast 
of  proscress.  The  electric  control  and  the  automatic  adjust- 
ment of  braking  power  to  load  in  addition  t»t  other  improve- 
ments are  clistinctly  revolutionary  in  their  efi'ect  on  the 
(ajiacity  of  railroads  a-  well  as  on  the  safety  of  travel.  The 
capacity  of  some  ver\  important  railroads  is  specit'ically  a 
•  |ue-itioi1  of  brake-.  Do  the  railroads  know  what  they  ought 
to  do  next  in  air  brake-? 


Vo'.cdfnd  Fuel. — Herein  lies  a  jxi-sibility  of  the  use  of 
heretofore  impossible  fuels  with  a  5250.000,000  annual 
.-team  locomotive  fuel  bill  to  work  on.  al.<o  the  possibility  of 
increa.-ed  steam  making  capacity  and  perfection  of  firebox 
operation  that  until  recentl}'  were  not  hojicd  for.  Increased 
hauling  capacity  and  continuity  of  locomotive  operation  and 
eliminating  of  ash  pit  delay  offer  great  ])romise  for  the 
future.  Increased  boiler  capacity  is  a  question  of  produc- 
ing maximum  calorific  intensity  ]»er  cubic  foot  of  firebox 
volume.  This  is  the  raw  material  for  the  heating  surface 
and  .-uperheater  to  work  with.  Speaking  in  general  terms 
pulverized  fuel  will  transform  an  ^0  per  cent  boiler  into  a 
I'lO  jier  cent  boiler.  Consider  what  this  would  mean  to  say 
.■iii.OdO  locomotives  in  this  country  that  are  deficient  in 
boiler  I  apacity.  Here  again  a  capital  charge  will  })Ut  from 
the  to  ten  years  of  new  life  coupled  with  increased  capacity 
into  a  lot  of  old  power.  It  will  put  man\'  an  outclassed  loco- 
motive back  cin  the  main  line.  The  chief  reason  for  buying 
new  locomotives  is  to  get  boilers  that  are  big  enough  to  haul 
maximum  tonnage  over  ruling  grades.  Increased  boiler 
capacity  resultinn  from  fuel  efficiency  is  the  question  an- 
-wered  by  pulverized  fuel.  It  has  already  shown  a  boiler 
ilYiciency  of  77  per  cent  with  pulverized  Kentucky  unwashed 
screenings,  as  cc^mpared  with  61.1  per  cent  with  lump  coal 
from  the  same  mine  hand  fired  in  the  same  locomotive. 

Alloy  Steels. — If  you  could  see  confidential  figures  now  in 
the  dc-k  of  your  sjieaker  some  of  you  would  jump  to  the 
la-k  of  improving  locomotive  design  with  respect  to  lightening 
reciprocating  and  revolving  parts  of  locomotives.  This 
mean-  making  every  pouncl  of  weight  work  for  you.  It  in- 
c  lude-  jiossibilitics  in  locomotives  and  tender  designs  as  well 
as  parts  of  running  gear.  It  is  difficult  to  understand  how 
the  possibilities  of  improved  use  of  a  pound  oi  weight 
rendered  possible  by  improved  detail  design  of  runnini,'  gear 
toulcl  have  la-en  overlooked  .-o  long.  Vour  -j)eaker  has  re- 
cently L'iven  three  years  to  this  study  and  is  in  position  to 
.-tate  that  there  is  an  insi-teiit  need  of  brain  work  followed 
by  ac  tion  in  this  lleld.  There  is  not  a  minute  to  lose  in  taking 
up  the  light  part  and  counterbalance  cjuestions  and  the  re- 
duction of  cjynamic  augment  Ity  improved  designs  and  alloy 
heat  treated  .«iteels.  -s.  !;    • 

.V; ;';;.///»<;. — This  has  become  a  matter  of  speed  control 
and  inc  rea-ed  capacity  of  track  as  well  as  a  safety  provision. 
Wonderful  strides  are  being  made  in  this  field  that  arc  not 
widely  known  or  well  understoo<l.  Signaling  i.s  seldom  men- 
iiuiitcl  licfoic  ihc  v;.ri(.u^  railnad  dubs.  It  will  have  an 
iinporl.mt  effeet  upcii  the  ijieratic-n  of  Icxomotives  in  the 
mar  future. 

Do  you  want  more  things  to  do?  Then  get  into  locomo- 
tive o|ieration.  Work  out  plans  for  keeping  ex[)ensive  loco 
motives  in  service  a  larger  portion  of  the  day.  An  average 
figure  n-pre-enting  jiresent  practice  is  4  hr.  19  min.  actual 
service  out  of  a  J4-hour  clay,  (let  into  (|uestions  of  or- 
iranization.  .^electini:.  training'  and  promotion  of  men.  \\'ho 
will  wake  up  the  railroads  to  the  suicidal  policy  of  neglect 
of  the  selection  of  recruits  and  of  training  these  recruits  in 
all  dc  partmem-?  Take  up  the  c|uestion  of  railroading  as  a 
I  usine—  with  real  cooperation  of  all  departments.  Study 
-uitability  of  locomotives  to  their  workim:  conditions.  Who 
will  show  railroad  managers  how  much  money  may  be  made 
in  suitable  roundhou-^es  and  in  shoj)S  and  shop  equijiment 
for  maintaining  big  engines?  Xo  specific  mention  of  the 
details  ot  the  car  problems  can  be  made  on  this  occasion  but 
the  car  otYers  o|i|)ortunitie.-  that  are  little  less  imjtortant  than 
those  of  the  locomotive. 

liest  locomotive  records,  rellecting  up  to  date  develojiments 
show  a  water  rate  of  14.6  II..  jicr  indicated  horse  jiower 
hour.  What  may  be  termed  unimproved  locomotives  j)rc> 
duce  thi-  unit  on  about  24  to  .>0  11).  Between  these  figures 
lie  great  possibilities,  lietwecn  them  lies  your  opponunitv. 
The  majority  of  IcHomotives  are  in  or  nc-ar  the   24  lb.  class 
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CABOOSH  FOR  THE  X.,  C.  &  ST.  L. 

1  iic  Xii>livillf.  ("h;itt;in(X),i:a  &:  St.  Louis  on  its  Chat- 
taiiooua  (livi-inii  jiasses  over  tlie  ('uml)crran(l  moun- 
laiii-.  Pu^lKr  >trviic  is  required  to  j^ct  the  toimaiie 
train-  over  this  izrade.  With  the  installation  of  the  Mikado 
1(H  ((motive-  on  tin-  division  the  tonnaue  of  the  trains  has  heen 
inaterially  iiurea.-ed  and  Mallet  loeomotives  havintj  99.000 
I!),  trattive  effort  have  Keen  in-tailed  to  i)ush  them  over  the 
mouniain.  Ihi-  ha-  made  neeer^.-ar}  the  eonsiruetion  of  .SO 
<  al»ooses  of  sufficient  strenirtli  to  l>e  used  ahead  of  the  Mallets. 
riii\  Were  de-iiined  and  huilt  at  the  com|)an\*s  shops  at 
Xa-hvilli-.  and  have  -ul'-tantial  -teel  iinderframes.  -ti't'l  frame 


the  ful!  length  of  the  oar  and  undir  the  -trikim:  ea-tinus. 
Ihey  are  >|»aetd  \2~s  in.  from  l>aek  to  Lack,  the  llanizes 
heinn  turned  outward,  and  are  covered  for  their  full  lenmh 
l)\  a  lo|i  (Over  plate  21  in.  wide  by  '  j  in.  thiek.  which  ex- 
teiui-  o\er  the  l)ody  Itcil-ters.  The  bottom  c<»ver  jilale  i-  of 
the  .-anie  material  and  extends  between  the  Ixil-ter-.  1  he 
(enter  .-ill>  are  Kjnnected  at  each  cros>lK'arer  by  a  1 2-in. 
channel  spa*  er  coniuvted  to  each  center  >ill  i>y  one  4-in.  by 
4-in.  by  •\«<-in.  an^le.  The  two  cros-bearer-  are  ma«le  Uj>  of 
•\s-in.  wel)  j)lales  Itound  at  tiie  top  and  ljott«jm  (jn  each  >ide 
by  .S-in.  by  2'j-m.  by  '4-in.  unifies.  They  are  connected 
to  the  center  -ill  by  two  4-in.  \>y  4-in.  by  's-in.  an<:le>  .md 
to  the  side  sill  bv  two  f>-in.  I>\    4-in.  antile-.      I  he  -ide  sills 


Steel   Frame  Sinqle  Shenthed  Caboose  for  the   N.  C.   &  St.   L. 


-uptT-tru*  lure-  and  are  of  the  sinirle  -luathed  type,      'riuy 
ueiyli  41. ()((()  ll».  ea(  h  and  have  the  following  dimen>ion>: 

. ..'/"  ft.  i<'/i  in. 

...U   ft.  6yi  in. 

..?(.  ft.   IIJ/J  in. 

S   ft.    6  in. 

,.  .4   ft.   6yi  in. 

..n    It.  8>.4  ill. 

It.   J  in. 

ft.  6  in. 


l-tiiKtIi  over  striking  t:i-liii^- 

1-tnKtli  in>i<li-  .. 

lenj-lh  l)utxvcen  md  vill^.. ..,;... . ... 

Wi.li h   invi.ic    . :.:.-..... 

I  IciKlit   Iron)   flogr  to  .t<>p  of  rail... . .'. . ; . . , . . 
Height   from   n<il   to   toj.  of   nniiiinc   t>i.ar»l., 

Center    to    o.nter    >>i    tr\ic\i~. : J-» 

Truck    wlu.l    ''asr ; ,  .^:. 5 

Wi.lt!i    01    platiorin.  .  .  ...i,... .J    ft.  6  in 

Ihe  underframe  i-  made  of  structural  sha|)es,  the  centc 


are  <S-in..  11.2.^-lb..  channel>  extending  tlu  full  lonmh  of  the 
car  betwien  tlie  end  -ill-.  beiuL'  connected  to  them  by  the 
.>-in.  ii\  .t'.'-in.  by  .>  lo-in.  corner  j>o>l  ani:K-.  The  end 
-ill>  are  made  i^f  the  -ame  material  and  exti-nd  the  full  width 
of  the  car.  Die}  arc  t  nnmiled  to  the  » cntiT  -ill  1»\  .^  lo-in. 
uus-et  i>lates  and  the  -trikitm  castin!.,'>.  The  btniy  bolsters 
consi-t  of  -teel  ca-tii.iz-  whit  h  extend  between  the  center  and 
side  sill>.  1  lu\  are  the  -ame  a-  tho-e  u-ed  on  llie  road"?  hO.- 
OOO-lb.  capacity  b«)x  cars.     .\  cover  strap  rivi'ted  to  the  top  of 


ill  tt>nsi>tinu'  of  two  15-in..  .vS-ll...  stei-l  chaniu'ls  exti-ndini:      the  bolster  |»a--e-  over  the  center  sills.  Muureh  wuvj.  tt-jether 
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the  i>ody  bolsters  on  each  side  of  the  sills.  The  connection 
bet'.vecn  the  center  sills  at  the  body  bolster  is  made  by  a  steel 
truck  center  casting.  There  are  three  floor  beams  per  car 
whidi  consist  of  4-in.,  S.2-lb.,  Z-bars  fastened  to  the  center 
and  side  sills  by  an  angle  bar.  The  floor  stringers  consist  of 
two  .^-in.,  6.7-lb.,  Z-bars  extending  between  the  end  posts 
and  fastened  to  the  end  sill. 

riic  framing  of  the  car  is  similar  to  that  used  in  the 


Ihe  trucks  have  a  wheel  base  of  5  ft.  6  in.,  5 -in.  by  9-in. 
journals  and  33-in.  w-heels.  The  truck  side  frame  is  of  the 
Scullm  type  with  the  Sullivan  flexible  spring  plank.  This 
spring  plank,  which  is  shown  in  one  of  the  drawings,  is  the 
invention  of  J.  J.  Sullivan,  superintendent  of  machinery  of 
the  N.  C.  &  St.  L.,  and  was  designed  for  the  purpose  of  mak- 
ing an  equalized  truck,  distributing  the  weight  equally  on 
all  journals  regardless  of  the  track  conditions.     It  will  be 
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Floor  Plan  of   N.   C.   &   St.    L.   Caboose   Cars 


8(),()00-lb.  capacity  box  cars.  The  side  posts  and  braces 
consist  of  3-in.,  6.7-lb.,  Z-bars  which  are  riveted  to  the  side 
sills  and  are  connected  to  the  side  plates  by  /4-in.  steel 
gu.-sot  i)late?.  The  end  post?  consist  of  4-in.,  8.2-lb.,  Z-bars 
which  are  riveted  to  the  end  sills  and  are  connected  to  the 
end  }ilates  by  angle  bars  as  shown  in  the  drawing.  The 
corner  jiosts  are  5-in.  by  3V2-in.  by  5/16-in.  steel  angles. 
The  side  plates  consist  of  4-in.,  S.2-lb.,  Z-bars  and  the  end 
plates  are  4-in.  by  .S-in.  by  5/16-in.  angles.  Both  the  side 
plates  and  end  plates  are  riveted  directl}'  to  the  corner  post 
angles.  The  carlines  are  made  of  2>:^-in.  by  25^-in.  by 
^4-in.  angles  filled' with   2'j-in.  by  2,'j-in.  filler  blocks  to 


Interior  of  the  N.  C.  &  St.  L.  Caboose  Cars 

which  is  nailed  the  roofing.  The  lining  is  lj4-in.  tongued 
and  grooved  yellow  pine  having  a  5^ -in.  face  on  all  except 
the  top  board,  which  is  8):;  in.  The  roof  lining  is  13/16- 
in.  yellow  pine.  It  is  covered  with  Follansbee  slow  proce.s£ 
tin.  The  flooring  is  ship-lapped  yellow  pine  1^  in.  thick 
with  a  7 //4-in.  face.  The  flooring  is  secured  to  the  steel 
stringers  by  y2-'\n.  carriage  bolts.  The  cupola  framing  is 
built  up  of  steel  plates  and  angles.  The  conductor's  valve  may 
be  operated  from  the  outside  on  both  ends  of  the  cupola  and 
from  either  of  the  interior  cupola  seats. 


noticed  that  near  the  ends  lugs  are  formed  1^^  in.  deep,  2 
in.  wide  and  with  a  radius  of  8  in.  These  rest  in  corre- 
sponding grooves  in  the  lower  member  of  the  truck  frame. 
With  this  construction  the  truck  is  less  liable  to  derail  under 
rough  track  conditions  than  the  rigid  truck  where  the  weight 
shifts  diagonally  on  the  journals.  The  truck  springs  are  of 
the  triple  elliptic  type. 

The  cars  are  equipped  with  the  Miner  friction  draft  gear, 
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Sullivan  Spring  Plank  for  Car  Trucks 

Westinghouse  schedule  K.C.  1012  air  brakes,  Sharon  cast 
steel  couplers  with  5-in.  In*  7 -in.  shank,  and  the  National 
Malleable  Castings  Company's  journal  boxes.  The  Master 
Car  Builders'  standards  have  been  used  extensively  through- 
out the  entire  car. 


BELT  RAIL  APPLIED  TO  UNION  PACIFIC 
ALL-STEEL  AUTOMOBILE  CARS 

The  Union  Pacific  has  600  all-steel  automobile  cars  which 
were  built  with  the  sheathing  inside  the  fkajne.  They  were 
provided  with  no  means  of  securing  shoring  for  the  lading 
other  than  the  wooden  floor,  no  provision  being  made  for 
nailing  wooden  blocks  to  the  side  walls  on  the  interior  of  the 
car. 

.\  thorough  investigation  was  made  of  the  various  methods 
emplo}ed  by  autonwbile  shippers  for  applying  double  deck 
loads.  It  was  found  that  each  automobile  shipper  has  his 
own  system  of  double  decking,  all  of  which  provide  for  the 
making  up  and  carrying  in  stock  of  certain  sizes  of  timbers 
and  blocks  suitable  for  application  to  any  wood  lined  auto- 
mobile car.  When  the  shipper  wishes  to  double  deck  a  car 
he  picks  out  the  several  pieces  which  enter  into  the  construe- 
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Plan   and    Elevation   of  the  Caboose  Cars 
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tlu  t'>'*.\\   \n)\>ur<  oil  r.ich  -idt.  of  the  silN.      I  hi-  tonncttion  I  lu-  trucks  have  a  wIkh-I  i»a>c  (tf  5  ft.  6  hi..  5-in.  V)y  9-in. 

I(il'.vn.ii  iIk  itiiti-r  ~ill>  at  tlu-  Ixxiy  Inilstcr  i-  niadi-  liv  a  >tecl  jnurnal-  and  .>.>-iii.  wiuil^.      I  lu    tru<  k  >i<lo  fraiiK'  is  of  the 

iriuk  •vnti-'r  i"a>iin,!J.       1  lurr  arr  iliicc  ilnor  lnam~  j)cr  car  Scullin  i\jii    uitli  tin    Sullivan   ilr\iltli'  sprinii  (>lank.     Tlii« 

wiu'ili  ««jn>i-t  I't"  4-iii..  .s.2-11...  /,-l>ar>  fa-tnud  to  tlit-  renter  sjiriuii  |tlank.  wliidi  is  sliuwii  in  (itu-  of  llie  (irawinns.  is  the 

aiiil  'i'K   ~ills  l>\  an  aULjIc  l.ar.      I  he  l1<M)r  >trinL,'i  r-  e(in-^i>t  of  invention  of    [.  j.   Sullivan.  ~u|Hrint«  n<Knt  of  nia«  jiint-r}    iii" 

l\v«.      -in.,   0.7-1I...   Z-i>ar>   ixtcndinj^  between,  the  end  po.sts  the  N.  ('.  ^  St.  L..  and  ua-  df^iLrned  for  tlu  |iur|X)>L-  of  niak- 

ahd  t'a-tene«.r  to  the  cTid  sill,     r  :-''•■■:.'      .  •;     -.  inn  an  ei|uali/ed  tru(  k.  di-trii»utiim  llie  wei'Ju  M|ually  on 

11. /    IrainiiiLr   of   the   c.r   i>   -iniilar  t<»  that   u~(-il    in   the  all  journal-  re'iar(ik>-  of  thi-  tra<  k  eondition-.      It    will   U 


3v^ 


''Coshes       '^ '  --'^ 
LocUer  ■  -■■     .  .-;  - 


jes- 


Bv-:- 


Clothes 
■Locl":'- 


Luc  •<';'' 


Loiker- 


I 


»5'? 


•  -  -  -  -!•   I 

1    ^     /  ^     C    f» 


■\ 


'^fPih' 


fee     : 
Bot 


Floor  Plan   of    N.   C.    &    St.    L.    Caboose   Cars 


.\ii.iHHA-lt.,  rajKif ity  ho\   <arv      The   »ide   post>   and   l>raee>      noticed  that  near  the  end-  luiis  an-  fiirmed  l-^j*  in.  deqi.  2 


lohT-i^l  of-.v-'in..  o.7-lli..  /-Kar-  ulii(li  arc  riveted  t<;  the  side 
-!li>  ului.are  counntcd  to  tlu  -idt-  plate-  Ia"  •4-in.  steel 
UUSKt  :rpJ4te>.  Ihi'  iixl  po-t-  .on-«i»t  of  4-in..  ^.2-ll»..  /.-l»ars 
.•\ylrith..'re  TiVeted  to  ilu  mil  -ill>  .iml  .ire  connected  to  the 
i.n<l    j'la.ti-^   \>y   .in_uK-    l>;'.r-   a-    -hown    in    the  <lra\vinu'.       Tlu^ 

orn'er -p«>ts'are -,^-in.   l'\    .>    .-in.   liv   .^    ]<i-in.   -ted   anule-. 

i  he  -ide  }>l;tU->  ton-i-t  <if  4-iii..  ,>.2-lli..  /-i,ar-  and  the  end 
[•kite-  are  4-in.  Ia  ,>  in.  I>\  .^  loin,  anirk-.  jioth  tlu-  -id«' 
j»kik:.-.,;*iui  eiul  jtlate-  are  |-i\eted  directly. to  the  corner  jm;.-1 
■;ii^;IesC     -The   tarliiie-   ari    inadi-  of   2  ;.>-in.   fiv   2'-l>-^ih. .  I»v 

.^JW  -iitfl^-^- fill"d  Willi   J'-j-in.  <>v.  2i:vr.rji.   illKr  Mock-  t- 


in.  wide  aiul  with  a  ra<liu-  of  ^  in.  Ihe.-e  re*t  in  corre- 
-pondini:  ixrooves  in  the  lower  nieniher  of  the  truck  frame. 
W  ith  thi-  <«tnstru(  lion  the  tru«  k  is  les>  liahle  to  derail  un<lt  r 
rouud)  track  <oncliiion-  than  the  riiri'l  tru<  k  where  the  weight 
-hift-  dia^onallx  »m  the  journal>.  Ilu-  tru<  k  -prini;-  are  of 
the  tnide  illiptic  t\pe.  •:  '  "•  .• 

Ilu   car:-  art.  e«|ui|ipi-d  with  the  Mimr  fricti<in  draft  iieun 
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intefioi    of   the    N.   C.    &   St.    L.    Caboose   Cars 

^\hich  IS  Uailcd  tlu  nMitin-,'.  I  lu  lining'  is  ll^j-iii.  ton.iiued 
nd  grooved  \  el  low  pine  haviiisj;  a  5'_'-in.  face  on  all  except 
the  top  hoard,  whidi  i-  .s '•  j  in.  The  roof  linii\i;  i-  l.y 'lo- 
in. \ellt.\v  pine.  It  i>  covered  with  loUan-hee  .-low  |)roce-- 
'in.  I  he  flooriniZ  i>  shi|t-lapi>e(l  \ellow  jiine  1  Vj  in.  thick 
vviiii  ,1  7-4.-in.  lace.  The  fioorint;  is  -ecured  to  the  steel 
>trini:ers  by  '  j-in.  carriage  liolt-.  Ilu-  (Upola  frainiiiL;  i--  inakinii  up  and  carryinn  in  -lock  of  tertain  -i/<-  of  timlK-rs 
huilt  up  of  iteel  plates  and  aiiizle-.  Ilu- ediKhictor's  valve  may  and  Mock-  <uilalile  for  application  to  any  \\«k«1  lined  auto- 
l>«'  opt  rated  '"nmi  the  out-i<l'-  on  hoili  eiul-  of  the  cuiK)la  and  nn)l)ile  car.  When  tlu-  -hipper  wi-he-  to  doulde  dtrk  a  car 
fri>ni  either  <f  the  interior  cupola  -eats.  i  he  pick-  out  tlu   -everal  pieci-  which  enter  into  the  con.  truc- 


Siillivan  Spring  Plank  *or  Car  Trucks 

W  e-tiiiiitiou-e  -ilu-ilule.  K.C.  inlJ  air  hrake-.  Sharon  <  u-t 
-tci  1  Miupler-  with  .^-in.  Ii\  7-in.  -hank,  and  the  Nati«»nal 
Nhillealih'  ("a-tinii-  Companx-  journal  iM).\e.-.  I'lie  M.i-t«-r 
Car  lUiildersrV  staiulard-  hav(    ln-i-n  u-td  e\ten-ively  throuiih- 

Miii  liie  entin-  car.  : 


lil  I   I    KAIL   AIMM  n  I)  TO  INK  )N   PACIFIC 

.\Li.-sri:i:i.  ai  iomohilk  caks 

Ilu  Inioii  I'm  ill.  ha- OIK  t  ;ill-si«vl  aulomohile  <ars  which 
Were  l>uilt  wiiii  tlu-  >heatiiinLr  in-id»-  the  franu  .  They  wen. 
provided  with  no  me.in-  of  -ecuriiii;  -horiiii:  l\»r  the  ladini: 
other  than  the  wcmkIcu  ll<M»r.  no  provi-ioii  heini;  made  for 
n.iiliim  wotulen  lihuk-  to  tlu-  -idc  wall-  on  the  int«Tior  of  the 
car. 

.\  thorouiih  inve-ti'_Mtion  wa-  nia«lc  of  the  variou-  methotj-- 
einployed  !>v  autonioliile  -liippers  for  ajiplxiim  d<tuMe  «leck 
load-.  It  wa-  found  that  ea«  h  automohile  ship[H'r  lias  hi- 
(Avn  -y-lem  of  double  de«  kiim,  all  of  which  provi<le  for  the 
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tion  of  the  deck,  all  cut  to  size,  and  secures  them  to  the 
interior  of  the  car  by  nailing  to  the  sides.  The  all-steel  au- 
tomobile cars  did  not  afford  nailing  facilities  on  account  of 
the  steel  lining  and  the  wooden  belt  rail  and  flcnir  stringer 
shown  in  the  drawing  were  designed  and  ajjplied  to  a  car. 
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Wooden    Belt    Rail   and    Fioor   Stringer   for    Union    Pacific   All-Steel 

Automobile  Cars 

This  was  passed  upon  by  the  shippers  and  was  found  to  be 
satisfactory  from  the  standpoint  of  automol)ile  loading.  It 
is  also  an  advantage  in  loading  other  commodities,  as  it  pro- 
vides means  for  blocking  bulky  freight.  The  arrangement 
is  now  being  applied  to  the  rest  of  these  cars. 


GAGE  FOR  CHECKING  THE  LOCATION 
OF  WHEELS  ON  THE  AXLE 


BY   HOWARD  W.  STUl.L 
Machine  Shop  Foreman,    Philadelphia  &  Readinti,   Readinii, 


Pa. 


A  wheel  gage  has  been  designed  at  the  Philadelphia  & 
Reading  car  shops  for  use  in  checking  up  the  location  of 
wheels  after  they  have  been  pressed  on  tlie  axle,  to  determine 
It  tli«:  disti-nce  between  the  flange  and  tht  journal  collar  is 


gage  for  checking  this  distance  would  seem  to  be  the  prac- 
tical means  of  insuring  that  the  wheels  are  located  r^mmetri- 
cally  on  the  axle  when  the  distance  between  the  wheels  is 
correct.  The  gage  is  not  intended  to  space  the  wheels,  but 
merely  insures  the  proper  location  of  the  first  wheel  relative 
to  the  journal,  the  other  one  being  spaced  from  this  in  the 
usual  manner. 

Referring  to  the  details  of  the  gage,  it  will  be  seen  that 
there  are  three  adjustable  contact  points,  two  of  which  are 
designed  to  be  placed  against  the  flange  of  the  wheel  at 


How  the  Gage  Is  Applied 

diametrically  opposite  points.  These  are  adjustable  on  the 
body  of  the  gage  and  may  be  set  to  suit  the  diameter  of  the 
wheel.  The  body  is  offset  in  the  center  to  clear  the  journal 
and  here  is  attached  the  third  point,  which  is  adjustable  in 
a  direction  parallel  to  the  center  of  the  axle  and  is  designed 
to  be  brought  into  contact  with  the  inner  face  of  the  journal 
collar.     The  method  of  using  the  gage  will  be  readily  under- 
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Details  of  the  Gage  for  Determining  the  Proper  Location  of  Wheels  on  the  Axle 
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the  -ame  at  both  ends.  Manv  train  delays  are  caused  ijy  hot 
journal  boxes  and  this  is  often  claimed  by  the  car  inspectors 
to  be  due  to  the  fact  that  the  wlieels  are  not  properly  located 
on  the  axle,  the  wheel  at  one  end  being  pressed  on  too  far, 
while  that  at  the  other  is  not  pressed  on  far  enough,  thus  caus- 
ing excessive  pressure  of  the  collar  against  the  brass  at  one 
end  and  of  the  fillet  at  the  other.  An  inspection  of  the 
wheels  often  seems  to  bear  out  this  claim,  as  we  find  that  the 
distance  between  the  journal  collar  and  the  flange  varies  as 
much  as  }s  ir^-  to  Js   in.  on  the  same  pair.     The  use  of  a 


st(X)d  by  referring  to  the  drawings,  one  of  which  shows  the 
gage  applied. 


Motor  Cars  to  Arciiangei.. — According  to  a  wireless 
press  message,  the  Russian  military  authorities  have  started 
a  complete  service  of  motor-cars  between  Petrograd  and  Arch- 
angel to  supplement  the  railway.  The  road  from  Petrograd 
to  Archangel,  over  600  miles  in  length,  has  been  newly  con- 
structed for  the  purpose.  The  cars,  most  of  which  are  heavy 
lorries,  were  supplied  from  the  United  States. 
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Car  and  Locomotive  Painters 

Subjects  at  Annual   Meeting    Included  Paint  Speci- 
fications   and    Steel    Passenger    Equipment    Roofs 


THE  forty-seventh  annual  convention  of  Master  Car  and 
Locomotive  Painters'  Association  of  the  United  States 
and  Canada  was  held  at  the  Breakers  Hotel,  Atlantic 
City,  N.  J.,  September  12-15,  H.  Hengefeld,  master  painter 
of  the  Atlantic  Coast  Line,  presiding.  The  association  was 
velcomed  to  Atlantic  City  by  a  representative  of  the  mayor 
and  the  key  of  the  city  delivered  to  the  president.  In  his 
address,  President  Hengefeld  dwelt  on  the  relations  of  the 
members  with  their  superior  officers  and  laid  stress  on  the 
need  for  economy  under  the  present  conditions  affecting 
v.age.s  and  the  price  of  materials.  The  secretary-treasurer 
reported  a  meml)ership  of  305,  which  is  a  gain  of  l.i  over 
last  year. 

REPORT  OF  TEST  COMMITTEE 

The  Committee  on  Tests,  of  which  J.  W.  Gibbons  (Santa 
Fe)  is  chairman,  presented  a  report  from  which  the  following 
is  taken: 

The  committee  last  year  proved  by  a  number  of  tests  that 
heat  treated  linseed  oil  made  the  best  paint  vehicle  for  the 
protection  of  iron  and  steel.  We  also  gave  quotations  from 
a  number  of  recognized  authorities  on  paint  to  substantiate 
our  claims.  To  further  substantiate  the  proof  submitted,  we 
have  secured  some  paints  made  with  the  same  pigments,  but 
the  vehicle  in  one  set  was  raw  linseed  oil  and  in  the  other 
litat  treated  linseed  oil.  These  paints  were  applied  on  sand- 
Masted  steel  plates  and  when  dry,  the  jjlates  were  fastened 
on  the  roof  of  a  passenger  car. 

The  plates  on  which  the  paint  mixed  with  raw  linseed  oil 
\.as  applied  are  badly  corroded.  The  others  are  in  fair 
condition.  A  number  of  the  plates  were  painted  with  differ- 
ent compositions  of  red  lead  and  inert  materials  mixed  with 
the  different  oils,  but  we  did  not  have  sufficient  exposure  to 
secure  definite  results.  Film  tests  made  of  these  materials 
indicate  that  comparatively  the  same  results  may  be  antici- 
pated. These  films  were  allowed  to  dry  for  ten  months,  then 
submerged  in  water  for  60  days,  taken  out  and  allowed  to 
cry  for  one  week,  then  submerged  for  30  days. 

All  authorities  who  have  studied  the  question  agree  that 
sulphur  fumes  and  acids  from  the  wash  and  burning  of 
coal  constitute  the  greatest  menace  to  the  proper  protection 
of  railroad  equipment.     Therefore,  the  committee  had  run 


tests  to  ascertain  what  composition  of  paint  materials  offers 
the  greatest  resistance  to  sulphuric  acid.  The  plates  used  in 
this  test  were  each  given  three  coats  of  paint  and  when  thor- 
oughly dnied  a  40,  50,  60  and  70  per  cent  solution  of  sul- 
phuric acid  was  dropped  on  the  paint. 

This  completes  a  series  of  tests  to  determine  the  relative 
merits  of  paint  materials  for  the  protection  of  steel  and  we 
believe  we  have  conclusively  proved  that  ( 1 )  a  heat  treated 
linseed  oil  is  siiperior  to  raw  or  chemically  treated  linseed 
oil.  (2)  Considering  service  conditions,  and  price,  a  com- 
position paint  with  red  lead  base  is  the  l:)est  paint  for  priming 
or  under  coating,  although  more  or  less  susceptible  to  the 
action  of  acids.  (3)  Carbon  paints  when  applied  direct  to 
the  metal,  permit  corrosion  to  form  rapidly,  but  when  prop- 
erly selected  and  mixed  with  heat  treated  linseed  oil,  make  an 
ideal  finishing  coat  for  certain  classes  of  railway  equipment, 
on  account  of  the  acid-resisting  qualities.  [To  demonstrate 
the  effect  of  electrolysis  on  steel  the  committee  presented  a 
series  of  photographs  showing  the  interior  of  a  treated  water 
storage  tank  of  the  Sante  Fe  at  Topeka.] 

DISCUSSIOX 

It  was  brought  out  in  the  discussion  that  red  lead  with 
from  10  to  15  per  cent  of  litharge  will  give  the  Wst  service 
in  painting  steel  cars.  The,  Norfolk  &  Western  has  tried 
l)ure  red  lead  and  has  had  to  purchase  litharge  to  mix  with 
it,  in  order  to  get  the  ])roper  dr}'ing  qualities.  It  was  the 
consensus  of  opinion  that  the  best  results  in  painting  steel 
cars  required  the  removal  of  all  rust. 

TREATMENT  OF  STEEL  PASSENGER  EQUIPMENT 
ROOFS  AND  DECKS 

H.  Hefflefinger  (Penna.). — Before  any  .steel  surfaces  of 
a  passenger  car  are  painted  they  must  first  l>e  made  free  from 
scale,  rust,  grease,  acid,  etc.  There  seems  to  l>e  only  one 
way  to  guarantee  a  thorough  cleansing  of  these  parts  and 
that  is  by  sandblasting,  either  before  or  after  assembling, 
as  the  use  of  wire  brushes,  scrap)ers  and  sand  or  emer}-  paper 
will  not  reach  all  the  defective  places.  To  procure  the  best 
results  after  the  sandblasting,  elastic  primers  should  1^ 
used  and  should  be  baked  on,  when  it  is  possible  to  do  so. 

These  primers  should  be  applied  to  all  surfaces  where 
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lit'ii  of  ihi-  (lit  k,  all  ml  tn  -i/.r.  aiul  .«ciun.-  Uuiii  to  tlio 
iDtirior  of  the  car  l.y  nailiim  l<»  tin-  >i«lt.-s.  I  lie  all  .-tf«'l  au- 
toniobilo  rar>  did  not  aflnrd  nailiiiu'  t'atilitit^  un  , mount  of 


iraiii*  for  ( lift  kiiii,'  ilii-  lii^iaiui'  would  miui  loM'tr  ihe  prac- 
liial  Muau.-  of  iii-'iriii','  that  I'U'  uiictl-  aro  lo«.aK<l  -^niJiUlri- 
call\    oil    till'   a\Ir    wlun    tlu-  di>taii<.r   lutwri  ii    the  "•vluvl>   is 


IJU'  stotl  liiiiiii:  an<i  the  woodiii   Ik  It   rail   and   tloor  -triiiuif      lorrnl.       Ilic  ijasji'  i-  not  iniindi'd  to  ^]kh\'  tlK-\vlutl>.  I>iit 
^linwn   in  thi.'.  drawiiig  ucrc.doiiiucil  and  ajiplii'd  to  a  car 


^^iJefM 


Wooden     Belt     Rnil    .liid    Fioor    Stringer    for    Unmii     Pncific     All-Steel 

Automobile  Cars 

riii>  \va-  |>a>.-if(l  U|it.)n  \<y  tlir  -lii|»|nr>  and  \\a->  foun<l  to  !«.• 
-ati^fartor}  fninv  tliv  *tand|ioilU  of  auloMiol'ih-  loadinii.  It 
i-  al-o  an  advaiitai;c  in  loailiiii:  otinr  i  oinniodili*  ~.  a-  it  [iro- 
\i<K>   lut-ans   for   liNnkini;   l>ulk\    fri^u'lit.      1  lif   arranmiiKiU 

I-  now  iM-iiiL,'  applii-d  to  ilic  n -t  of  tlu -r  »  arji.  .■-'.■•".■■■.■..■■ 

(;\(;i'  lOK  ciiicKSNn  TifK  locaiion 
oi-  w  III  IIS  ON  nil-:  AMI-: 

m     HOW  \|<|)  U     r>l  I  I  I 
Machine  SIvip   l-<>rcinaii.    I'lnUulclplnj   A    Ki.iilitii:.    KciJiiit:.    I'.i. 

A    xvhuel   tiuijf   Ha.- 'Wi-n  di«iiini-d    at    llir    riiiladt.l|iliia   ^ 
Kradini;  t;'r   4i(H)>  f«1r  u.<e  u>  chn  kin^:   u[i  tlu>  lo»ati.on  of 


niiirly  m-urt-  ilu'  |>ro|nr  hnation  of  tlu-  l"ir~t  wheel  T'lativo 
to  tlu  journal.  tli»  otlur  ono  Ixiiii:  »]»a(cd  I'mni  :}.!-■  ini  the 
u>ual   inaniu'r.  "■"'■-.  "  ^      .' ;  ■• 

Kffcrrini:  tu  tlu'  d»tails  of  the  ^atic  n  will  4»o  -ten  that 
then-  arc  tlirn;  adiu^tal•lo  »onta«l  it(tiiit>.  two  of  ASliich  are 
df?i,L'nyd   to  l.f   plarfd  ai:aiii-t   tlu-   llanm'of  thv  ■yjurl  at 


^ 


H 


J 


v^ 


J 


•  ..■■,■    './■■■   ,.' "  How   the   Gage    Is   Applied  "";-:"      ■■'-'.■''■•■■■-.' ■•; 

dianHiricallv  op|>n«iu     point-.        I  lii-r   arc   adju-t..    '.        II    lliC 
'•ody  of  tlio  iiAiic  and  may  iif  *»t  to  >uit  the  dirinutcr  of  the    -; 
wlutl.      Ilu-  Ixidy  i-  o!f-it  in  the  (inter  to  <  Uar  tht  joufnal 
and  lure  i-  atta<  lied  the  third  ]>oint.  \\hi(h   i-  adjustable  ill 
a  direetiin  parallel  to  tin   leiiii  r  of  the  axle  and  i^  i.it"->»i;ned 

virnaT  . 


wheels  after  they  have  heeu  pre— ed  on  the  a\le.  to  deternitne      to  be  bfouiL'ht  into  <ontait  with  the  inner  face  of  tht  j<rjrna 
if.=t4v»-  di-l;iK4'  Iki  .\(en  the  t1ai^i;c  and  tht    journal  .oll.ir  '•        "liar.     '1  he  niithod  of  u-inir  tlu- L^ll:e  will  In.' rtv.di'y  imd.er 


.^.rf'J- ;.. 

»rr*.  —  — 


^ 


:j—^ 


4' 


i  .^* 


•  *-V.» 


TT 


•  -4 


sy 


/■?^.-   ■■:-^ 


-^J. Ofi 


'-■■■".   "\ji' 


:   •■ .  t. 


I        1 


r* 


r.  i-  -J. 


.J'^-C^..     :,J., 


Detntis  of  the   G.ige  for   Detei'mimng   the   Pioper    Loc.Ttion   of    Wheels  on  the   Axle 


••■   I 


ihi*  -.mtf  att'oth  end-.  Maii\  liain  dela\-  ,\W  «,,.|-.((i  i.\  hot 
fourn;il  l«iNe>  and  ihi-  i-  often  ilainied  !>>  the  »ar  inspettor.^ 
to  !-»•  due  to  the  la»l  that  tlu  wheel-  are  not  propvrly  lo«ate<i 
on  the  uxli;.  the  wheel  at  oju  < nd  l.riiiL:  prt--ed  on  too  tar. 
'\hile  tliat  at  the  other  i>  m»t  j»re>-ed  on  far  enough,  thu-  ealls- 
ini:  I  \(e--:ivi-  pn.->-un- of  the  eollar  aiiain-t  the  bra—  at  one 
en«i  and  <.f  the  fillet  .il  the  other.  .\ii  in-|>eeiuin  of  the 
wheel.-  olten  >etni?  to  bear  out  llii-  <  i.iim.  .i-  we  find  that  the 
di-tanee  betueen  the  journal  eollar  and  the  llarp^'e  varie.-  a 


-t<H)d  i>_\    nferriiii.'  to  die  drawiiii,'-.  oiu    of  whi('h  r-hows  tlie . 
g;igt  applied.  .  ,,        :  .     ; 


M->ioK  (AK-  i<>  .\i.(  11  wi.M  .  .VetordiiiL'  W  .t  wireh>* 
[in--  nu-sme.  the  Ru-.-ian  niilitarx  authorities  have  -tarted 
a  (oinpUte  -t  rvire  of  niotor-ear-  bitween  iVtroirrad  and  Ardi- 
.iiiLlel  to  -upplenuni  the  railway.  The  ro.id  from.  rtiros:rad 
to  .Xnhaiiiit-I.  o\tr  '•"o  mile-  in  lem;th.  has  l>een  ncwlv  coair 


-truited  lor  the  purpo-e.      Tlu-  ear-,  mo>t  of  wlrieh  are  heavy 

mu<  h  a-    \>i   in.  ..to  'X   in.  on  ilu    -.one  pair.       Ilu    u-e  of  a      lurrie-.   wire   -upplied   from  the  rnited   State-.     •...■■.-'. 


Car  and  Locomotive  Painters 

;    .>  .      •;    -^         Subjects  at   Annual    Meetini*    Included   Paint  Spcci- 
:,  V      ■    .■;      fications    and    Steel     Passenj^er    Fquipnicnt     Hoofs 


■tn 
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TH  I",  furty-iievcuih  amiu.il  miivcntinn  <  i  M;i-t(.r  (  ;ir  and 
l.otomotivc  l'aiiii«.r>"  A~>u(iatinn  ui  tin  I'nitrd  StaU'"^ 
ami  Canaila  ua-  lirld  at  du-  Jlnakt  r-  Huul,  Atlaiilii 
'  liv, '}s>  J.,  Sc|)trnil)(r  1_'-15.  II.  llriiutUld.  nia>ifr  painter 
fit  tfi?  Atlantic"  ("«ta»i  l.iiK',  presidinsi.  Ilu  ass«x'iati<>n  \va~ 
tiionicd  to  Atlaiiti*  City  l»y  a  rc|»resi'ntaiivi'  o\  \\w  ina\<)c: 
:i(|  the  k»\  of  ilu-  I  ity  dflivirod  to  tin-  |»ri-idcnt.  In  his 
-•■idriis-.  |'r(.>idtiit  Hin<:ol'(ld  durh  on  tlu-  nlations  of  the 
mcmljK-rjj  xyith  duir  ^uiu-rior  otTirA-rr-  and  laid  !^tfe><  on  the 
!it*<.!:/^o.rj  »?i<iMoniy  uiulrr  du  |>n-i'nt  «ondition>  aftVitinu 
•  .i:;r>  and  the  prin-  of  rnatirial-.  I  lit'  .-i(.ntary-tria>iirrr 
ajxtritd  a  uHnilar>liij»  of  .%IJ5,  width  i.-  a  g^itaof  IS  o\vr 
la-t.y<*tif!'  \.  ■'  '.■■'-  •■■'■-  •■■■■-■      '' "      ■    ■■      "■•■■;■  "  -  •.'^"•"-^'■-  '.■;■•• 

Hii'oKi  oi    I  IS  I  coMNin  hi: 

I  ill-  Connniuce  on    Ic-t-.  nt  uhiih    I.  \\  .  (ii'Mion-   (S.niia 
'  Kt*)i  is  ihairniaii.  |ir(-(.Mtc<l  a  iT|Hirt  from  whiili  the  I'oUouinu 
-  takrii : 

J  hv  lontiniitiv  la-t  \rar  |iro\id  liy  a 'nunil>(.r  of  to>ts  dial 

inat  tnaltd   lin-ifd  oil   niadr  the  ln-l   |>aint  vchit  !<.■  for  tin- 

i-rototion  ot"  iron  and  -Uv].     \\C  al~o  L,Mvr  '|Uotalion-  from 

lunnlKT  of  n«oi,'ni/<'d  auihoritio  on  |)aint  to  substantiate 

..r claims.      To  furtlur  -iil»tainiate  tin-  |>ro<»f  -ubnnttcd.  we 

!uve  -It  iir»«l  -oiiu-  jtainl-  madr  with  tlu-  -aim-  |)ii:niint>.  Ian 

dri'-veiiii  K-  in  one  -et   wa-  raw    lin-nd  <iil   and   in  the  other 

''Oat  treated  Jin-ei-d  oil.      I  he-e  paint-  were  apphi-d  on  -and- 

•la»ted    -leel    plate-   and    wlun    dr\.    the    [ilale-    were    fa-lened 

11   the  nwif  iif  a   pa--en>ier  ear. 

.■'-     Mir  plate-  nn  wliitji  the  paint  mixed   willi   raw    liii-red  oil 

-    applied    are    IkkIIv   *(trro<led.       I  he    other>    are    in    I'air 

"liijition.     A  numl'er  of  tht-  plate-  were  painted  with  difYer- 

';nt  t.oniposilioii-  <if  red  lead  and  inert  material-  jni\e<i   with 

the  tlift'erent   nil-,  l.ut    wi-  did    not    iia\'e   -iiftlt  ienl   t  \pt)-ure  to 

-•aire   defmite    re-idt-.       lilm   te-t^    maijr    of   thi-i'    material- 

■Jidivate  that  <  oinparativily   the  -ante  ri>ult-  ma\    l»e  .mtit  i- 

■■'.ited.      I'he-e  fdm-  were  allowed  to  dr\   lor  ten  month-,  then 

-  il'nieri^'ed    in   water   for  '•<'  ijay-.   taken   out    an«l   allowed   to 

•rylnr  oiu*  Week,  then  -uhmerued  for  .-■n  da\-. 

Vll    aiithoritie-    who   have   -ludied    tiie   ijue-iion   au'ree  that 

•  Iphur    fume-    .md    ai  id-    from    the    wa-h    .irtd    hurninir    of 

<mI  eon-iitute  the  irnate-t   nitiUKi-  to  the  jiroptr  protntion 

'1    railroad   e<|uipniint.      Therefore,   the   eomniittee   had    run 


te^ts  to  a-a*rtain  what  (om|io>ition  wf  judnt  tnaicrial?  oftor- 
ihe  trreatest  resi-tanec  to  -ulpluirie  aekl.  Ihe  plates  uso*i  in 
thi-  te-t  were  eaeh  uriven  three  eoat-  of  paint  and  when  thor- 
oiiu'ldy  dried  a  4(i.  5<».  '>•»  ami  70  jkt  eent  -olution  of  -yl- 
[•huri*   acid  was  dropjied  on  the  paint.  :  " 

This  completes  a  series  of  te-ts  ta  detenni no -tlic  relative 
merits  of  paint  materials  for  the  |)roteetion  etf  -teel  and  we. 
Iteliew  uc-  havi'  eonelu>ivt.l\  p»r<jv«d  thai  (  1  (  a  heat  tre'ali'd 
lin.^eed  oil  i-  superior  to  raw  or  ihemii  ally  treated  liiiMVd 
oil.  ■  (2)  ( 'tHi>iderinii  -erviee  ronflitions,  and  price,  a~ci.^n- 
p(0-iti<in  paint  with  red  lead  ba-e  is  the  lK--t  paint  for  priniiuL' 
!•:•  mider  <oatinL:.  ulihoLi"jh  more  or  les-  su-t  eptihle  i«^  the 
at  lion  <if  ai'itls.  C>)  ri""'x'Ji  paints  wiu-n  ajtplied  direct  to 
the  nu  t.d.  permit  «4>rrosiot»  to  J'orni  ra[»idly.  I»ut  when  prO]>- 
i  riy  >ele<te<l  an<l  mixed  A^ith  heal  treated  lili>ee«l  oil.  make  an 
ideal  tUn>hiitt,'  eoat  for  <trtain  (la--es  of  railwav  etjuipment.. 
on  atcoinii  of  ih«'  aeid-re-i-iiin.;  ijualitie-.  {  I'o  demon -traio 
the  effect  of  eleclroly.-is  t)n>teel  ihe  ccwnmiitee  prfesontcd  a 
series  of  photoi:raph>  showini;  the  interior  of  a  treated  1  water 
-ioraire  tank  of  the  Sante  Fe  at  'l"opeka.|  -.- 


|»I->(   I   <SIi  .\ 

It  wa-  l>r<iii!jht  oitt  in  the  di-iu-,-ioii  th.it  red  ka*l  wiiii 
from  1<»  to  15  pir  ceni  of  litharge  will  <jive.lhe  i»t:st  serviee 
i«'."  painting  -teel  carsV  The  Norfolk  iv:  Western  has  trietl 
I  lire  re<l  lead  and  ha-  had  to  punha-*-  lithari:v  i<i  mix  wiiii 
i..  in  order  to  iiet  the  proper  dryinu'  "lualitie-.  Ji  was  the 
lon-eii-ii-  of  ojiiidon  that  the  Ik-I  re-uh-  in  jjaintinjij  su,x-l' 
<;>r-  re(|uire<l  the  removal  of  all  ru-t. 

IHKAiMHM    OI    SI  III.  I'\SSI  N<M  l<   l.ijl  H'MI-M 
J         :      ^  ROOKS  AM)   DKCkS  ■•.:::• 

.  ;'ll.  Ill  I  ti  I  M\i.i  K  I  remia.). — Before  an\  -te»l  -urfa*e^  of 
.1  p.i--en!.:er  ear  are  painted  lh»y  mu-t  t'ir-l  lie  made  free  from 
-I  ale.  rii-t.  urea-i'.  a<  id.  ett .  riur<"  -eem-  To  !•(  onlv  Aine 
v\a\  to  miarantee  a  thorough  ilean-im:  of  the-i'  part-  and 
that  is  l»y  -andlila-tinu.  lithir  liefore  or  .ifler  a-somhlint:. 
.1,-  the  ii-e  of  wire  l>rii-he-,  scra|>tr-  aiicl  -and  or  emery  j>a|»er 
will  not  riaeh  all  the  defettive  plaee.-.  To  |in>.  ur«'  the  l>t-t 
re-idt-  after  tlu-  -andl.la-tim:.  ela-tie  primer-  -hould  '..,• 
U-ed  and  -hould  he  li.ike«l  on.  when  it  i-  Ho-sil»U'  to  d<»  -< 
I'hi -e    primer-    -houhi    he   ay)p1i<-d    to   all    -urfa<-e-    wh<  n 
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metal  bears  on  metal  i>efore  assemhlint;,  and  all  concealed 
parts,  such  as  the  hoods,  under  surface  plates  forming  the 
roof,  and  tlie  ventilators  on  cars  having  stationary  sash,  must 
receive  ii  second  and  third  coat  of  paint  before  complete 
assembly,  preferably  by  using  an  approved  steel  or  iron 
paint  of  two  colors  to  make  sure  of  safe  inspections.  The 
same  rule  should  be  followed  in  painting  the  top  of  the  roof; 
that  is.  it  should  not  receive  less  than  three  coats  of  a  well- 
tried-out  elastic  mixture. 


roofs,  decks,  screens,  sash,  etc.,  namely,  the  preparation  of 
the  steel,  the  quality  of  paint,  and  the  application  of  the 
material.  No  matter  how  well  the  surface  is  prepared,  if 
the  right  kind  of  material  is  not  used,  the  effort  is  practically 
lost;  and  no  matter  how  well  we  prepare  the  surface,  nor 
with  what  care  the  coating  is  compounded,  if  it  is  improp- 
erly applied,  we  may  look  for  an  early  failure. 

\\e   have  more   or   less   trouble   in   protecting   tiie   upper 
parts  of  our  steel  passenger  cars,  and  the  main   reason  is 


The  decks,  deck  screens  and  deck  sash  should  be  primed  that  we  have  adopted  the  same  method  as  that  employed  in 

outside  and  inside  with  the  same  kind  of  material  used  as  a  p>rotecting  locomotive  cab  roofs;   this  method,  not  being  a 

primer  on  the  Ixjdy.     The  outside  of  the.>ie  parts  should  then  cure-all,  did  not  produce  the  same  results. 

I>e  followed  up  with  two  coats  of  body  color  (not  too  flat).  The  author  believes  the  first  operation  is  to  thoroughl\ 

and  two  coats  of  the  same  kind  of  finishing  varnish  as  is  sandblast  the  surface  and  prime   immediately  with  a   first 

applied  to  the  body  outside.    The  painted  finish  of  the  inside  class  primer.     It  is  of  the  utmost  importance  that  the  j)riming 

of  the  decks  and  deck  sash,  after  being  well  primed,  dej)ends  be  done  before  the  accumulation  of  any  moisture,  otlierwise 


.<;('mewhat  on  the  finish  the  interior  of  the  body  is  to  have  u|) 
to  the  varnish  coats. 

Omitting  this  feature,  it  is  evident  that  to  get  the  maximum 
wear  out  of  painted  surfaces  on 
the  interior  of  steel  passenger 
equipment  cars,  they  must  be  cov- 
ered with  as  slow  a  rul)l)ing  varni.sh 
as  possil)le,  sacrificing  to  some  ex- 
tent the  finer  finish  a  (juicker  rub- 
bing varnish  would  make.  Unless 
this  is  done  a  checked  surface  will 
develo])  in  a  short  time. 

In  my  opinion  the  parts  men- 
tioned in  this  subject  must  be 
classed  by  them.selves  for  the 
proper  treatment  and  maintenance, 
for  it  matters  not  what  condition 
the  paint  seems  to  be  on  the  car 
body  when  receiving  class  repairs, 
these  parts  should  \>e  thoroughly 
examined  on  the  exposed  or  out- 
side portions. 

If  the  roof  is  badly  rusted  it 
.tihould  l»e  sandblasted  and  painted 
the  same  as  if  new.  If  not  badly 
ru>ted,  it  sliould  be  gone  over  with 
wire  brushes  and  scrapers  and 
given  at  least  two  coats  of  a  well- 
brushetl-out  elastic  paint,  the  first 
coat  to  be  applied  as  soon  as  prac- 
ticable after  the  car  is  received,  so 
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tlie  sandblasting  would  be  of  little  value.  Red  lead  and  raw 
linseed  oil  have  Ijeen  adopted  exclusively  as  a  primer,  as  a 
result  of  tests,  for  all  structural  steel.     Having  primed  the 

roof,  when  thoroughly  dr\-,  apply 
three  coats  of  high  grade  roof 
paint,  allowing  ample  time  be- 
tween each  coat  for  proper  drying. 
For  this  operation  we  recommend 
a  i)igment  of  high  oil  carrying 
capacity  such  as  lamp-black, 
grai)hite,  and  finely  divided  iron 
oxide. 

The  hood  ends  are  improved 
and  offer  greater  resi.stance  to  the 
cinders  if  the  last  coiit  of  roof 
color  is  given  a  lil)eral  sprinkling 
of  sand. 

For  ma'ntaining  the  steel  roof, 
we  suggest  that  it  is  of  paramount 
imjiortance  to  have  a  thoroughly 
competent  man  to  inspect  the  roof 
at  terminals,  and  when  he  finds  the 
paint  film  breaking,  he  .-should  not 
lose  any  time  in  applying  a  coat 
of  standard  roof  paint.  Employ- 
ees reicing  and  watering  curs 
should  be  required  to  wear  rul)ber 
heels  on  all  shoes  to  j)revent  the 
nails  from  scratching  the  j)ainted 
surface. 

The     metal     frames     of     deck 


as  to  allow  as  much  time  as  possible  between  coats  while  the  .screens  should  be  thoroughly  sandblasted,  primed  immediately 

car  is  held  for  class  repairs.  v  ith  red  lead,  and  this  followed  up  with  a  g(K>d  surfacing 

The  deck  outside,  having  stationary  steel  sash,  should  lje  >ystem   in   keeping   with  the  other  parts  of  the  car.     After 

sicrubbed  and  the  rust  cleaned  off  with  scrapers  and  wire  the  priming  is  dry,  apply  one  coat  of  surfacer,  knife  in  the 

brushes.     A  coat  of  primer  should  be  applied  when  needed,  rough  places,  sand[)aper,  and  apply  two  coats  of  enamel  and 

followed  up  with  two  coats  of  color  and  varnish,  using  fin-  one  coat  of  body  varnish.    For  maintenance,  we  suggest  care- 

ishing  varnish  in  the  color.   The  crown  moulding  on  the  deck,  ful,  competent  inspection  at  terminals,  and  when  the  (xca- 

if  curvfd  inward  fornvng  a  spout-like  shape,  should  be  beaten  sion  demands,  apply  a  coat  of  enamel.    The  initial  treatment 

with  wooden  mallets  or  clubs  to  loosen  the  rust  and  dirt  on  and  maintenance  of  deck  sash  should  \te  in  accordance  with 


the  inside  before  painting.  I  have  noticed  in  some  ca.'^es 
this  style  of  moulding  and  the  face  of  deck  bearers  on  the 
ends  of  the  inside  of  steel  passenger  cars  to  be  entirely  rusted 
through. 

Deck  screens  must  be  removed  from  all  cars  as  they  pass 
through  the  shops  for  class  repairs,  so  that  they  can  be  thor- 
oughly cleaned   and   repainted;    also  to  give   free   access   to 


the  other  parts  of  the  car. 

\'entilators  .should  be  kept  well  painted  and  protected  from 
the  elements.  The  initial  treatment  in  the  case  of  galvan- 
ized iron  or  tin  should  first  be  a  coat  of  red  lead  priming,  and 
if  black  iron  or  steel  is  used,  they  should  be  sandblasted. 
After  the  priming  coat  has  been  applied,  follow  in  the 
same    manner    as    in    the    treatment    of    the    roof    already 


the  deck  sides  for  their  proper  treatment.  They  should  be  referred  to. 
replaced  before  the  last  coat  is  applied  to  the  roof,  and  J.  D.  Wright  (B.  &  O. ) — The  preser\'ation  of  the  roofs, 
should  receive  a  coat  of  finishing  varnish  after  they  are  in  decks,  deck-sash,  screens  and  ventilators,  on  account  of  the 
place.  Deck  sash  must  be  carefully  gone  over  and  the  severe  exposure  to  which  they  are  subjected,  presents  one  of 
loose  putty  or  cement  removed,  or  rust  will  form  on  the  rails  the  most  difficult  problems  connected  with  the  painting  of 
and  mullions  in  a  short  time.  steel  passenger  equipment  cars.  The  heat  from  the  sun, 
O.  P.  WiLKiNS  (N.  &  W.) — There  are  three  elements  that  moisture  from  dew,  frost,  hail,  rain  and  snow,  tend  to  de- 
must  enter  into  a  proper  protection  for  steel  passenger  car  stroy  the  life  of  the  paint  coatings  applied  for  their  protec- 
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tion.  The  gases  from  locomotives,  especially  in  tunnels,  are 
more  severe  on  the  roofs,  decks,  deck  screens,  etc.,  than  on 
;inv  other  part  of  the  car.  The  abrasion  caused  by  cinders 
and  in  many  cases,  from  the  feet  of  employees  while  walking 
on  the  roofs  to  fill  water  coolers,  tanks  and  refrigerators, 
wears  away  the  protective  coatings  and  in  time  exposes  the 
metal. 

While  the  subject  in  hand  is  on  the  initial  treatment  and 

maintenance  of  the 
parts  in  question,  their 
preservation  is  so  much 
affected  by  their  con- 
struction that  it  may 
not  be  out  of  place  to 
point  out,  at  the  out- 
set, the  advantages  de- 
rived from  having  plain 
surfaces  to  protect,  free 
from  corners  and  pock- 
ets where  cinders  ma\- 
lodge  and  collect  moist- 
ure, and  in  this  man- 
ner make  dilute  acid 
which  acts  chemically 
on  the  metal  wherever 
it  can  be  reached. 

Corrosion  of  steel 
roofs,  decks,  deck 
screens,  etc.,  is  the 
principal  cause  of  their 
deterioration  and  the  metal  in  these  parts  should  be  protected 
adequately  from  the  outset,  to  prevent  the  corrosion  from 
getting  a  start.  There  appears  to  be  a  difference  in  the 
formation  of  the  corrosion  which  takes  place  on  the  steel 
roofs  as  compared  with  the  rust  that  forms  on  steel  sheets 
vhich  are  in  a  vertical  position.  The  former  seems  to  start 
with  a  j)it  which  gradually  extends  its  circumference  and 
eats  its  wa\-  deep  into  the  metal,  while  the  rust  on  vertical 

sheets  remains  more  on 
the  surface.  This  is 
probably  due  to  the 
fact  that  on  the  hori- 
zontal sheets  the  moist- 
ure, which  is  always 
present  when  corrosion 
takes  place,  hangs  in 
the  cavity  of  the  pit 
and  accelerates  the  cor- 
rosive action,  while  the 
vertical  surfaces  natur- 
ally dry  off  more  read- 
ily. We  are  also  in- 
clined to  think  that 
many  of  the  pits  on  the 
roofs  are  started  by  hot 
cinders  which  fall  on 
the  horizontal  ])arts, 
burning  through  the 
paint  and  in  this  man- 
ner exposing  the  metal. 
The  steel  should,  of  course,  be  properly  cared  for  from 
the  time  it  leaves  the  mills  until  the  parts  are  assembled 
and  applied  to  the  cars,  and  not  allowed  to  rust.  During  the 
process  of  construction,  all  overlapping  joints  should  be 
filled  in  with  a  thick  protective  mixture  and  made  water- 
tight. The  underside  of  the  roof  sheets,  the  back  of  all  deck 
sheets,  and  all  hidden  parts  should  be  thoroughly  cleaned 
and  receive  two  coats  of  a  good  metal  preservative  paint 
before  being  covered  up,  after  which  the  exposed  surfaces 
sre  ready  for  the  initial  treatment. 

The  cleaning  of  the  metal  is  the  first  and  one  of  the  most 
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important  steps  in  the  initial  treatment.  All  oil.  grease, 
dirt,  scale  and  rust  should  be  entirely  removed  before  any 
coatings  are  applied  for  the  protection  of  tlie  metal.  Ben- 
zine will  remove  the  oil  and  grease,  but  the  sand  Wast  is  by 
far  the  best  means  of  preparing  the  steel  for  the  paint  coat- 
ings. It  not  only  removes  the  dirt,  scale  and  rust.  t'Ut  also 
roughens  up  the  surface  of  the  metal  so  that  the  priming 
coat  has  a  better  opportunity  to  hold  to  the  steel. 

After  the  steel  has  been  sandbla.sted,  the  next  step  is  to 
decide  the  kind,  or  kinds  of  paint  to  apply  and  the  number 
of  coats.  I  think  we  can  exclude  the  entire  class  known  as 
•"tar  i)aints'"  as  being  unsuitable  for  this  work.  Oil  jKiints 
will  give  more  satisfactory  results,  but  better  still  are  paints 
made  with  both  linseed  oil  and  varnish  in  combination,  with 
>ufficient  volatile  liquid  to  make  them  dry  and  work  prop- 
erly. The  addition  of  varnish  to  the  linseed  oil  makes  a 
paint  that  will  flow  better  than  a  straight  oil  paint:  it  gives  a 
less  porous  film,  and  one  more  even  in  thickness. 

For  the  first,  or  priming  coat,  we  consider  it  good  j)ractice 
to  apply  a  thin  paint  carrying  a  small  quantity-  of  very  finely 
ground  pigment  so  that  it  will  penetrate  as  far  as  possible 
into  the  pores  of  the  metal.  The  pigment  may  l)e  oxide  of 
iion  and  inert  material.  This  coat  should  be  applied  imme- 
diately after  the  metal 
has  been  cleaned  with 
the  sandblast.  l»efore 
there  is  time  for  cor- 
rosion to  form  on  the 
freshly  cleaned  metal, 
and  it  should  be  well 
bru.*ihed  during  its  ap- 
plication. 

The  succeeding  coats 
should  have  good  Ixxly, 
a  generous  supply  of 
jMgmcnt  being  used  in 
the  mixtures.  We  have 
found  good  oxide  of 
iron  paints  suitalde  for 
these  intermediate 
ctKits.  The  finishing 
coat  must  conform  to 
the  standards  of  the 
different  railroads,  but 
we  consider  a  good 
lump  or  carbon  black  j)aint  the  most  suitable,  because  it  gives 
i>.  non-porous  film  with  excellent  wearing  properties.  This 
should  also  be  a  combination  linseed  oil  and  varnish  jiaint, 
with  only  enough  \olatile  liquid  to  make  the  j)aint  work 
properly.  We  have  found  it  good  practice  to  discard  the 
use  of  body  colors  on  the  decks  and  deck  screens  and  paint 
all  j)arts  one  color,  black,  from  bod\  eave  moulding  on  one 
side  of  the  car  to  the  body  eave  moulding  on  the  opjX)site 
side.     This  simi)lifies  the  painting,  especially  at  terminals. 

To  overcome  the  abrasion  caused  by  cinders,  also  the 
troubles  due  to  hot  cinders  falling  on  the  steel  roofs  and 
burning  out  the  life  of  the  paint  film,  we  find  it  g(X)d  j)rac- 
tice  to  sprinkle  sand  in  the  last  coat  of  paint  at  the  initial 
treatment. 

It  is  now  almost  a  universal  practice  to  ap|)lv  to  the  ex- 
terior body  of  new  steel  passenger  equipment  cars,  from 
three  to  five  coats  of  surfacer,  two  of  color,  and  thrt-e  of 
exterior  finishing  varnish,  or  a  total  of  eight  to  ten  coats, 
and  our  observations  lead  us  to  l^elieve  the  bodies  are  pretty 
well  protected.  The  roofs,  decks,  deck  screens,  etc..  however. 
get  only  three  or  four  coats  as  a  rule,  though  the  exi>osure 
is  much  more  severe  on  these  parts.  From  this  it  would 
seem  that  we  may  be  applying  more  coats  than  is  actually 
necessary  for  the  protection  of  the  steel  on  the  bodies,  and 
less  than  necessary  on  the  roofs,  decks,  etc. 

The  maintenance  of  the  roofs,  decks,  deck  screens,  etc.,  is 
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fully  as  important  as  the  initial  treatment,  for  they  should 
be  maintained  in  such  a  manner  that  there  is  no  chance  for 
corrosion  to  get  started.  I  hardly  think  it  feasible  to  lay 
down  hard  and  fast  rules  stating  the  exact  time  in  which 
these  parts  should  be  repainted,  for  on  the  mountain  divi- 
sions where  there  are  numerous  grades  and  tunnels,  a  few 
months'  service  may  be  more  severe  than  a  year's  service  in 
a  prairie  country  where  there  are  few  grades,  and  no  tunnels, 
01  where  oil  is  used  as  fuel  in  the  locomotives.  Again,  some 
cars  make  consideraI)ly  more  mileage  tiian  others.  In  our 
opinion,  watcliful  care  is  more  essential  than  anything  else 
tc  the  pre^^ervation  of  these  parts  of  the  car.  A  paint  with 
only  moderate  wearing  properties,  applied  at  the  right  time 
to  prevent  corrosion,  will  give  better  results  than  the  best 
materials  applied  ai  irregular  intervals,  or  after  the  parts 
have  become  corroded. 

DISCUSSION 

The  Xew  York  Central  has  found  it  best  to  sand  only  the 
curved  f)art  of  the  roof.  There  is  no  need  of  sanding  the 
level  surface.-  as  cinders  cut  out  only  on  the  curved  surfaces, 
sanding  the  level  surfaces  helping  to  carry  moisture  down 
to  the  surface  of  the  steel.  The  experience  of  the  Lack- 
awanna has  l>een  similar.  The  Pullman  Company  is  sand- 
ing its  rot)fs  all  over,  but  it  is  believed  that  it  is  pcxjr  prac- 
tice. .\ttention  was  called  to  the  weather  conditions  under 
which  steel  is  j)ainted  having  effect  on  the  service  of  the 
paint.  Priming  should  not  be  done  when  the  humidity  is 
great.  One  meml)er  believed  that  metal  should  be  painted 
only  when  it  is  at  a  tenif)erature  hiyh  enough  to  drive  off 
all  moisture.  It  was  brought  out  that  one  road  uses  special 
pneumatic  tools  to  clean  the  steel  and  has  abandoned  the 
sandblast.  J.  \V.  Gibbons  of  the  Santa  Fe  stated  that  the 
cjuality  of  the  steel  is  an  important  consideration.  It  must 
be  free  from  impurities  that  are  aggravated  by  moisture 
getting  under  the  paint.  It  was  decided  by  a  vote  that  it 
was  the  consensus  of  opinion  of  the  convention  that  it  is 
detrimental  to  apply  sand  on  the  flat  surfaces  of  a  steel  roof. 

TREATMENT  OF  THE  INTERIOR  AND  E.XTERIOR  OF 

TENDERS 

A  committee  report  on  this  sul)ject  was  presented  by  \V. 
A.  Buchanan  (D.  L.  &  W.),  chairman.  It  was  stated  that 
many  roads  do  not  paint  the  interior  of  tenders,  but  the  re- 
port dealt  more  with  general  practice  than  with  tenders  alone, 
and  it  was  the  general  opinion  that  for  the  exterior  some 
method  should  be  used  to  thoroughly  clean  tlie  steel,  the 
sandbla>t  being  considered  i)referal)le.  .\  good  coat  of  elas- 
tic primer  siiould  then  be  used,  followed  by  the  usual  finish- 
ing coats,  the  jirocess  varying  on  different  roads. 

DISCUSSK  )N' 

It  was  also  stated  that  no  paint  will  withstand  the  action 
of  the  water  in  tanks  and  particularly  the  action  of  treated 
water  ami  tiiut  the  painting  of  the  inside  of  tanks  was  con- 
sidered a  waste  of  time  and  material.  The  Santa  Fe  uses 
treated  water  and  it  has  been  found  that  this  forms  a  pro- 
tective coating  on  the  inside  of  the  tanks,  which  is  a  better 
protective  agent  than  any  paint. 

RE.MOVAL  OF  TRI.MMINCS    FROM  PASSENGER  CARS 

T.  \V.  Frvf.r  (X.  C.  &:  St.  L.). — There  is  no  certain 
method  for  handling  the  work  of  removing  trimmings,  for 
the  treatment  that  will  prove  .^satisfactory  at  one  time,  will  not 
answer  the  next,  although  on  the  same  car.  For  illustra- 
tion, a  private  car  was  placed  in  the  shop  with  orders  that  it 
must  be  tinished  the  same  day.  The  roof,  platform,  steps, 
and  all  outside  iron  work  were  to  Ije  painted,  trucks  and  all 
glass  cleaned,  the  outside  of  the  body  cleaned.  In  a  case 
of  this  kind,  it  is  not  necessary  that  the  trimmings  should 
])e  removed,  for  time  will  not  permit,  and  besides,  there 
would  be  nothing  gained. 


Next,  considering  the  same  car  for  general  painting,  in- 
terior and  exterior,  in  a  ca.se  of  this  kind,  all  trimmings 
should  be  removed  before  the  car  is  placed  in  the  paint  shop. 

I  am  convinced  that  considerable  trouble  is  caused  by  the 
trimmings  not  being  removed  at  the  proper  time.  If  locks, 
hinges,  sash  and  blind  lifts,  etc.,  are  not  removed,  and  prop- 
erly cleaned,  they  will  later  mar  the  appearance  of  the  car. 
and  their  removal  will  save  some  time  and  expense  trying  to 
keep  varnish  and  paint  off  them. 

DISCUSSION 

The  New  Y'ork  Central  removes  all  interior  trimmings  in 
painting  the  insides  of  cars.  E.  I^.  Younger  (Mo.  Pac), 
always  insists  on  the  removal  of  all  sash.  It  w'as  brought 
out  that  in  washing  the  interior,  care  must  be  taken  to  pre- 
vent water  getting  through  the  holes  used  for  screws,  etc., 
after  the  parts  are  removed,  as  it  will  damage  the  inside  sur- 
face of  the  steel,  as  well  as  the  insulation.  Most  members 
believed  that  all  sash  should  be  removed  in  making  repairs 
of  whatever  class  and  it  was  the  general  opinion  that  all 
interior  trimmings  should  be  removed. 

TREATMENT  OF  LIGHT-COLORED  HFADLININGS 

F.  \V.  Bowers  (Erie  Railroad). — The  Erie  in  former 
}ears  had  all  wood  and  pulp  headlinings  of  the  first  class, 
through  line  coaches  painted  white  in  flat  colors,  .striped  and 
ornamented  in  gold,  then  edged  in  black  and  two  coats  of 
transparent  varni.sh  applied.  Afterwards,  when  dry,  they 
were  rubbed  with  pumice  stone  and  water  and  polished  with 
oil,  leaving  an  eggshell  gloss. 

When  coaches  came  in  the  paint  shop  at  the  next  two  or 
three  shoppings  the  lining  was  scrubbed  with  the  rest  of  the 
coach  and  then  repolished  with  oil.  In  .«5ome  cases,  partic- 
ularly the  panels  of  the  lining  where  the  gas  lamps  are 
situated,  which  were  colored  ])y  the  heat  of  the  lamps,  we  cut 
the  ornamentations  in  with  the  former  white  flat  color  and 
fini.shed  as  previously. 

Since  then  conditions  have  changed  and  simpler  and  less 
expensive  methods  have  been  adopted.  A  great  percentage 
of  the  former  decorations  are  in  part  and  in  some  cases 
wholly  eliminated.  While  most  railroads  adhere  to  the  var- 
ni.sh  finish,  some  few  have  dispen.«ied  with  it,  applying  paint 
in  an  enamel  form  or  a  color  varnish  instead,  in  order  to 
eliminate  varnishing  and  the  striping  and  ornamentation. 

I  firmly  l>elieve  that  headlinings  that  are  painted  white 
or  in  light  J^hades  should  be  varnished. 

Theo.  Himburg  (D.  &  R.  G.). — I  have  experimented  to 
s(;me  extent  with  building  up  new  and  repainting  old  head- 
linings over  old  paint,  changing  the  colors  from  dark  to  light 
shades,  al.*^o  using  flat  color  and  enamel,  and  good  results 
can  be  obtained  with  either  flat  color  or  varnish  color.  I 
always  finish  a  varnish  color  or  enameled  surface  with  at 
least  one  coat  of  jxile  headlining  varnish,  while  two  coats 
ci  varnish  are  applied  over  flat  color. 

Several  years  ago  I  finished  up  one  headlining  with 
enamel  and  let  it  go  without  varnishing.  The  color  was 
changed  from  a  light  green  to  a  dark  ivorv  ])y  applying  one 
coat  of  flat  color,  using  plenty  of  varni.sh  a-  a  binder.  After 
the  usual  method  of  puttying  and  sandpai^ering,  a  coat  of 
semi-enamel  was  applied  which  dried  Viith  very  little  gloss. 
This  was  followed  with  a  coat  of  varnish  color  which  dried 
with  a  good  gloss.  Striping  and  ornamenting  were  omitted. 
This  car  was  shopped  again  in  15  months!^  and  after  the 
headlining  was  wa.shed  I  found  that  it  would  not  pass  with 
varni.xhing  alone,  but  had  to  be  repainted  and  varni.shed, 
ways  necessary  between  shopping  periods.  I  brought  up  sev- 
on  account  of  not  having  withstood  the  several  washings  al- 
eral  other  headlinings  in  the  same  way,  except  that  I  finished 
them  with  one  coat  of  varnish  and  from  this  method,  good 
service  was  obtained,  except  that  it  did  not  have  a  verv 
smooth  finish. 
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|u5t  recently  it  was  necessary  to  place  a  new  agasote  head- 
lining in  one  of  our  steel  coaches.  I  washed  this  headlining 
with  gasolene  to  remove  the  grease  spots  and  primed  it  with 
a  lead  primer,  the  vehicle  being  one-third  boiled  linseed  oil 
and  two-thirds  turpentine.  This  was  puttied  the  following 
dav  and  after  the  priming  coat  stood  48  hours,  it  was  sand- 
papered and  three  coats  of  flat  lead,  sanded  between  coats 
and  tinted  to  an  ivory  shade,  were  applied.  The  last  coat 
was  not  entirely  flat,  the  liquid  being  one-third  rubbing  var- 
nish and  two-thirds  turpentine,  in  order  to  get  a  smoother 
surface  for  the  striping  and  ornamenting.  Then  two  coats 
of  clear  elastic  varnish  were  applied. 

In  order  to  decrease  the  shopping  period  of  each  car 
shopped  for  paint,  and  in  order  to  economize  on  account  of 
the  increased  market  price  of  paints  and  paint  materials,  we 
have  resorted  to  the  varnish  color  method,  w^hich  is  a  cheaper 
wav  of  doing  work.  When  completed  it  also  has  the  appear- 
ance of  a  cheaper  job. 

EFFECTS  OF  WATER  AND  OIL  CLEANING  METHODS 

ON  PAINT 

.■\  paper  was  presented  by  W.  A.  Buchanan  (D.  L.  &  W.) 
on  this  subject,  in  which  it  was  stated  that  the  water  which 
i?  used  in  this  process  should  not  be  considered  hot,  as  it  is 
about  ^0  deg.  and  is  not  over  70  deg.  when  it  strikes  the 
surface.  In  two  years'  use  at  East  Buffalo,  no  trouble  has 
been  experienced  with  painted  surfaces  due  to  heat,  although 
there  has  been  some  due  to  wear.  The  process  has  greatly 
reduced  the  cost  of  cleaning  locomotives  and  has  given  no 
trouble  due  to  hot  boxes  or  other  causes  of  like  nature.  The 
interior  of  the  cab  is  cleaned  about  every  15  days,  and  as 
tlie  engines  are  always  clean,  it  assists  materially  in  keeping 
the  men  clean  and  facilitates  inspection  and  repairs. 

DISCUSSIOX 

J.  W.  Gibljons  of  the  Santa  Fe  believed  that  there  was  a 
film  of  oil  left  on  the  varnished  surface  and  favored  the  use 
of  dr>'  waste  on  such  surfaces  or  something  that  will  not 
leave  a  coating  that  will  catch  dust  and  dirt.  He  believed 
tlie  spraying  method  was  entirely  satisfactory  for  the  run- 
ning gear,  but  not  for  the  jacket  and  other  varnished  sur- 
faces. B.  E.  Miller  of  the  Lackawanna  stated  that  a  film 
does  form  on  the  surface  and  while  it  is  annoying  and  some- 
times obscures  the  lettering,  it  is  largely  due  to  improper 
handling  and  the  use  of  too  much  oil.  It  has  lately  been 
found  practicable  on  the  Lackawanna  to  occasionally  wipe 
passenger  engines  with  waste  to  remove  this  film.  Several 
members  citnsidered  the  process  injurious  to  varnish  and 
paint,  while  others  said  that  all  the  trouble  lies  in  the  im- 
proper installation  and  operation,  they  having  had  trouble 
at  first,  but  the  difficulties  having  been  eliminated  with  the 
correction  in  the  use  of  the  machine.  It  was  decided  by  a 
vote  of  the  convention  that  the  process  was  considered  satis- 
factory for  the  running  gear  of  the  ItKomotive,  but  detri- 
mental to  the  painted  and  varnished  surfaces. 

R.\ILWAV  LEGISLATION  AND  ITS  EFFECT  ON 

BUSINESS 

J.  \V.  Giljbons,  Atchison,  Topeka  &  Santa  Fe,  presented 
?  paper  from  which  the  following  is  taken:  Many  of  the 
men  who  have  advocated  stringent  regulation  of  the  railroads 
are  honest  and  have  given  expression  to  their  conviction 
after  careful  consideration  of  the  question,  but  a  certain  class 
of  politicians  who  are  ever  ready  to  influence  the  minds  of 
the  people  with  the  hope  that  they  may  ride  into  power  on 
the  wiive  of  discontent  they  help  to  create,  took  advantage 
of  the  state  of  jwlitical  unrest  that  prevails  in  our  country, 
magnified  the  real  grievances  and  multiplied  the  imaginar}- 
ones  until  some  of  the  people  thought  the  panacea  of  all 
their  s-xial  and  political  ills  was  the  confiscation  or  anni- 
hili'.t'i  ••  oi  the  railroad  ccmpan'es. 


The  first  to  feel  the  disturbed  condition  of  railroad  busi- 
ness was  the  railway  employee,  then  the  retail  merchant, 
whose  customers  could  not  meet  their  bills,  next  the  whole- 
sale house  and  finally  the  manufacturer  and  producer. 

In  spite  of  the  increased  mileage  and  the  natural  growth 
of  the  business  of  the  country,  104,374  men  were  deprived 
of  the  positions  that  they  had  on  the  railroads  in  1907.  In 
spite  of  the  great  saving  this  appears  to  be  on  its  face  for 
the  railroads,  at  the  close  of  the  year  1915  there  \yere  20,143 
miles  of  railroads  in  the  hands  of  receivers,  as  against  317  at 
the  close  of  year  1907,  and  yet,  during  this  period  of  depres- 
sion upon  railroads,  our  country  has  been  blessed  with  good 
crops,  the  foreign  wars  have  created  an  unusual  demand  for 
the  products  of  our  farms,  mines  and  factories,  prices  have 
soared  and  the  expense  of  operation  has  increased. 

The  railroads  have  used  up  all  their  available  material, 
their  equipment  and  track  has  been  worked  to  the  limit  and 
must  be  renewed  if  the  business  of  the  country-  is  to  be 
handled  properly.  The  indirect  loss  to  the  countn.'  is  im- 
measurable. Owing  to  the  lack  of  funds  to  purchase  equip- 
ment and  build  terminal  facilities,  many  of  our  lines  have 
become  blockaded  in  the  last  six  months,  due  to  the  rush  of 
war  munitions  to  the  cast.  How  many  towns  and  counties 
in  our  country  are  lying  dormant  or  going  back  because  of 
the  lack  of  confidence  of  men  with  capital  in  the  future  abil- 
ity of  the  railroads  to  pay  a  reasonable  return  on  the  invest- 
ment ? 

Let  us  hope  that  out  of  the  chaos  that  has  brought  the  rail- 
roads of  our  country  to  the  verge  of  financial  disaster,  there 
will  l>e  an  evolution  that  will  place  them  on  a  firmer  busi- 
ness basis  and  that  the  people  will  have  a  better  and  clearer 
appreciation  of  their  work. 

SHOPPING  PASSENGER  CARS  FOR  CLASSIFIED 

REPAIRS 

H.  A.  PoLHEMUS  (Erie  Railroad). — At  present,  equip- 
ment is  placed  in  service  after  a  general  shopping  and  after 
each  trip  it  is  wiped  off  with  dry  waste,  the  waste  some- 
times being  dipped  into  the  oil  box.  This  is  bad  practice. 
Continuing  this  practice  for  a  year  or  more,  rubbing  the  dirt 
into  the  surface  dries  out  all  the  elastic  qualities.  It  kills 
the  finish  and  puts  the  equipment  in  condition  for  shopping 
much  sooner  than  necessary.  The  proper  practice  at  ter- 
minals to  prolong  the  life  of  the  finish  is  to  u.se  a  good  oil 
cleaner  once  in  six  months,  rubbing  the  surface  with  a  bead 
scrub  brush  or  curled  hair,  removing  all  the  dirt  and  wiping 
tlioroughly  with  dry  waste.  This  will  keep  the  Ixxiy  in  a 
more  suitaljle  condition  for  wiping  with  dry  waste  between 
the  oil  cleaning  periods.  If  this  practice  was  put  in  force 
and  carried  out  to  the  letter,  the  shopping  period  would  \>e 
more  easily  determined.  Equipment  taken  care  of  in  this 
manner  would  be  less  expensive  to  refinish  and  it  would  not 
need  shopping  under  18  to  24  months,  providing  a  good 
grade  of  varnish  was  used  to  finish  the  body.  Equipment 
kept  in  this  condition  would  need  an  expert  to  determine  the 
shopping  period  owing  to  the  good  condition  of  the  finish. 

The  shopping  of  equipment  should  be  done  in  a  svstem- 
atic  way  l)y  an  inspector,  and  a  painter  would  be  preferred, 
using  his  best  judgment  to  get  the  bad  cars  through  the  shop 
first.  At  present,  the  transportation  department  sends  the 
cars  to  the  shop  for  general  repairs,  regardless  of  their  con- 
dition. Very  often  cars  get  into  the  shop  which  should  re- 
main in  service  from  six  to  twelve  months  longer  and  are 
strijjped  and  scrubbed  before  the  mistake  is  discovered.  This 
is  ]ioor  management  and  it  could  be  avoided  by  employing  a 
good  inspector,  with  a  saving  of  considerable  expense  to  the 
companv. 

J.  A.' Allen  (X.  Y.,  N.  H.  &  H.)._The  master  painter 
should  have  charge  of  the  shopping  of  pas.«ienger  cars.  He 
has  a  complete  record  of  the  condition  of  the  paint  and  var- 
nsh  on  all  cars  having  gone  tlirough  the  paint  slioji  at  var- 
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ious  times,  and  he  is  familiar  with  the  application  of  paints  advance  of  its  allotted  time.     It  might  last  only  about  six 

and  varnishes.     He  knows  after  the  expiration  of  a  certain  months,   whereas   had  this   work   been   left   to  the   foreman 

time  the  condition  of  cars  without  even  seeing  them,  owing  painter  and  handled  properly,  the  car  could  have  remained 

to  his  familiarity  with  certain  surfaces,  colors  and  varnish  in  service  from   14  to  18  months.     Work  of  this  character 

L'sed  in  his  department,  the  quality  of  materials  determining  only  reflects  upon  the  ability  of  the  master  painter, 
the  length  of  service.    He  also  knows  that  if  he  could  call  in  discussiox 

It  was  decided  by  a  vote  of  the  convention  that  it  was  the 
consensus  of  opinion  of  the  members  that  the  master  painter 
should  have  charge  of  deciding  what  class  of  repairs  is  neces- 
sary for  passenger  cars. 

THE    PURCHASE  OF  PAINT  ON  RAILROAD  SPECIFICA- 
TIONS 

W.  O.  Quest  (P.  &  L.  E. ). — When  a  railroad  asks  a 
paint-making  concern  to  put  its  lowest  selling  price  on  its 
own  specified  formulation  for  paint,  it  does  so  at  its  own 
risk,  because  in  so  ordering  its  paint  supplies  on  an  open 
market,  the  buyer  assumes  all  of  the  responsibility  for  qual- 
ity value.  On  the  other  hand,  when  the  railroad  buys  the 
guaranteed   specialty  paint  of  the  reputable  railroad  paint 


Fig.  1 — Interior  of  Car  No.  4579 

cars  at  a  certain  period  and  were  allowed  to  proceed  on  this 
plan,  he  could  keep  uj)  his  equipment  with  fewer  men,  les> 
track  capacity,  and  considerably  less  expense. 

M.  L.  Sh.affer  (Penna.). — The  shopping  of  passenger 
eijuipment  should  be  left  to  the  master  painter  in  charge, 
inasmuch  as  the  classifying  of  the  equipment  is  governed  by 
the  condition  of  the  paint.     He  is  the  one  who  must  be  in 


Fig.  2— Interior  of  Car  No.  1717 


constant  touch  with  the  situation,  making  periodical  inspec- 
tions, and  is  consequently  familiar  with  the  condition  of  the 
repairs  previously  given  the  car. 

Instructions  have  often   Keen   given,   to  give   a  car  light 
repairs,  when  it  really  required  better  attention,  with  nothing      maker  as  a  rule  will  set  up  the  complaint  that  he  is  the  vie 
more  in  view  than  to  place  the  car  in  service  a  few  days  in      tim  of  a  shop  discriminaton  cr  that  the  shop  in  question 


Fig.  3 — Interior  of  Car  No.  1621 

maker  at  the  usual,  fair,  established  market  value,  there  is 
nc  buyer's  risk.  The  more  I  studied  this  subject,  the  more 
I  became  convinced  that  it  is  positive  economy  for  a  rail- 
road to  i)uy  paint  from  the  sj)ecialist  maker.  As  a  matter  of 
business,  the  transaction  is  safer,  because  such  relial)le  peo- 
ple have  a  business  reputation  to  sustain,  which,  as  a  rule, 
they  will  back  up. 

There  can  no  one  doubt  that  the  term  "specification  paint'' 
is  synonymous  with  the  paint  demands  of  the  railroad  j)aint 
shops  that  are  operated  in  conjunction  with  well  equii)j)ed 
chemical  laboratories.  It  would  then  appear  that  the  rail- 
road without  a  chemical  laboratory  would  be  at  the  mercy 
of  the  frenzied  competitive  price  cutting  paint  maker  and 
seller,  who  is  undoubtedly  partially,  if  not  wholly  respon- 
sible for  the  unsatisfactory  market  condition  that  finally  com- 
pels the  railroad  cheap  paint  buyer  to  resort  to  the  science  of 
chemistry  for  protection. 

Regardless  of  the  protection  of  chemistry,  or  the  paint 
specification  mandate,  there  is  always  trouble  in  the  railway 
paint  shop  for  which  the  foreman  is  not  responsible.  When 
paint,  cheap  in  both  price  and  quality,  proves  a  failure,  its 
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v.as  either  too  hot,  too  cold  or  too  damp  to  insure  the  safe 
application  of  his  paint,  which  in  a  fair  shop  try-out  often 
j.roves  to  be  absolutely  worthless.  Now  I  do  not  wish  to 
convev  the  idea  that  paint  innovations  should  be  barred  from 
the  railroad  paint  shop.  l)Ut  I  do  claim  that  all  such  new 
paint  stock,  regardless  of  formulas  or  specifications,  should 


tising  propaganda  against  paint  specifications,  a  request 
came  in  for  a  quotation  on  a  large  order  for  paint  oil.  The 
railroad  sales  manager  said:  "Now  what  do  you  suppose  is 
wanted?  We  can  make  paint  oil  covering  a  wide  range  of 
merit,  composition  and  price.  We  do  not  know  what  this 
prospective  customer  wants  to  pay  or  how  to  deal  with  such 
inquiries."    He  could  have  said  exactly  the  same  thing  with 

reference  to  a  paint  inquiry  which  was  not  accompanied  by 
a  specification.     It  would  almost  seem  that  the  main  object 

in  trying  to  break  down  paint  specifications,  is  to  avoid  com- 
petition. 

It  is  argued  by  some  that  paint  specifications  retard  prog- 
ress, by  fixing  standards.     Such  argument  has  little  weight. 


Fig.  4— Exterior  cf  Car  No.  1775 

l)e  tested  out  for  both  its  working  and  service  wearing  quali- 
ties so  as  to  leave  no  doubt  of  final  fitness. 

There  have  been  thousands  of  demonstrations  that  have 
taught  the  lesson  that  the  best  paint  that  can  be  bought  is 
the  cheapest  in  the  long  run.  As  a  consequence,  it  does  not 
matter  whether  the  best  paint  is  a  reputable  manufacturer's 
or  a  railroad  specification  paint,  just  so  long  as  the  purchas- 
ing company  gets  its  money's  worth.  If  the  railroad  specifi- 
cation paint  is  the  best,  let  us  have  it,  but  not  in  its  hazardous 
cheapest-in-price  form. 

Dr.  M. E. McDonnell  (Chemist,  Penn.  R.  R.). — If  chem- 
ists knew  the  best  paint  for  each  particular  application,  and 
if  they  could  write  a  specification  for  each  in  such  a  manner 
that  it  could  be  complied  with,  and  if  all  paint  products  not 
complying   with   the   specifications   could    l>e   rejected,   there 


Fig.  6 — Interior  of  Car  Shown  In  Fig.  5 

for  any  paint  consumer  would  change  his  specification  if  he 
were  convinced  that  it  would  be  improved  upon.  This  point 
is  well  illustrated  by  the  history  ^the  Pennsylvania  Rail- 
road specifications  for  exterior  cabin  car  color.  Prior  to 
1883  English  vermilion  was  ordered  for  this  pur|>ose,  and 
no  tests  were  made  to  see  what  was  being  obtained,  till  the 


Fig.  5 — An   Example  of  the  Possibilities  of   Paint   Durability 

would  be  but  one  side  to  the  (juestion.     A  specification  in-  condition  of  the  cars  led  Dr.  Dudley  to  investigate  and  he 

forms    the    purchasing    agent    and    the    manufacturers    just  found  that  in  many  cases  no  sulphide  of  mercurv  was  pres- 

v.hat  is  wanted  and  affords  a  fair  basis  for  competition,  and  ent  in  many  of  the  shipments.     Furthermore,  he  learned  that 

there  is  no  reason  why  any  consumer  should  bu}-  something  there  was  not  enough   English  vermilion  on  the  market  to 

v.hich  he  does  not  want.  render  it  commercially  available   in  the  quantities  desired. 

On  the  occasion  of  a  recent  visit  to  the  factor}-  of  a  large  He  accordingly  issued  a  s{>ecification  for  scarlet  lead  chro- 

paint  company,  which  has  apparently  organized  an  adver-  mate  and  tested  all  shipments  to  see  that  they  did  comply 
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rous  times,  imd  ln'  i*  familiar  uitli  ilu-  aii|iliiatinii  of  |.aiiii~  advaiut-  of  its  alldtttd   tinif.      It   iniiilit   la-t  unly  al>out  six 

and  varni>lu>.      Hi'  know-  aftir  tlu-  ixpiratioii  (if  a  tiriaiii  ri.niitli>.    \vluTia>   had   tlii-    work    l-(.iii    Kft    to  the   forciiiati 

tinu'  tlu-  ((jiidilioii  of  iar>  without  own  -(.liiii:  thiiii.  owinu  paintir  and  han<lU<l  jiroptrlw  tiu'  *  ar  muld  have  rt-nhiini-il 

t<;  lii<   familiarity   with  urtain   »iirfa*f>.  i  olor-   and   \arni-ii  in   M-rvicc   from    14   t(t   1>  month-.      \\«>rk   of  this  thararttr 

f^od  in  hi>  drpartnii-nt.  the  <|ualily  of  matrrial-  diti'rmininL:  onl\    n-tlii  t-  U|m  ii  tlir  aliilit\   >'i  tlu   ma-tiT  jiaintcr.         •'     -:J\' 

tlu-  li-nirth  of  -I  rvji  (        111    al-ti  know-  that  if  hr  rould  rail  in  ,      .       .  \..                         '-.>'"'    .,•" 

It  wa-  di«  '<K(1  1>\   a  voti-  of  tlu-  Kinvi-ntion  that  it  w.i-  tlu 
lon-tii-u-  of  opinion  of  tlu;  nk-mlit-r-  that  \\w  nia-tir  paintir 
-hould  haw  (harm-  of  d((  idinu  ^\hat  <  la--  of  ri  iiair>  i-  lU'uv- 
-ary  for  jki— riiLri-r  lar-. 

Till-    I'lKCM  ASI-   Ol    I'AINT  f)N   HAII.KOAI)  SPI'CIl  ICA- 

rioNS 

\\ .  (>.  <Ji  l.>l  li'.  iv.  1..  I"..  ).— \\  hill  a  railroad  ,.-k>  a 
[laint-makinii  iDnwrn  to  jait  it-  louc-t  -lilini:  jiritt  .n  it- 
own  .-pi-i  it'icd  I'ormulation  for  paint,  it  doc-  -o  at  it-  own 
risk,  Itfiau-i'  in  -o  nrdi-rini:  it-  paint  -u|>plic-  on  an  opi-n 
liiarkct.  tlu-  l.uyi-r  a— unu-  all  of  tin-  ri-pon-il>ilit\  for  i|ual- 
ity  valuf.  On  tlu-  otlur  hand,  wluii  the  railroad  liuy>  tlu- 
i^uarantiTil    -piiialty   paint   of   tlu-   nputaMi-   railroad    jiaini 


Fig.   1 — Interior  of  C.ir  Nc  4579 

liir.x  at  a  Lvrtain  piriod  and  won-  allourd  to  |>roiird  on.thi- 
piari;  he  rould  krr|»  up  hi-  r(|ui|>mint  with  fiwrr  niiii.  U  -- 
trai  k  ia[»a»it\.  aiul  ( on>idiTal>ly  lo-  r\pin.-c. 

.\1.  I..  SiiMHk  (I'ciHia.).  I  hr  -hop|iinL;  of  |ia--inL:ir 
iijUipnunt  -hould  l.c  left  to  tlu-  ina-ti-r  pnintrr  in  «  hariri-. 
iiKi'imiuh  a'  the  rla««it'yinj  of  thr  pf|mpincfif  i«  i^oviriud  l>\ 
t!f  londition  of  tlu-  panit.      Hi    i-  tlu-  on(-   who  nui-t  In-   in 


Fig.  2 — Interior  of  Car  No.  1717 

(cn-tant  tout  h  with  the  -itiiation.  makini;  pcriiTdical  inspec- 
tion-, and  i-  (on>«t|iu-ntly  familiar  with  tlu  tondition  of  the 
r(  pair-  pn-viou-l\  -jiviii  ;hr  <  .ir. 

In-trintioii-  li.i\i-  oft, n  U.n  L,'i\r!i.  to  Lrivi-  a  i  ar  li^ht 
rtpair-.  uh«-n  it  ri-all\  n-'iuind  l.i  tt<-r  atti-ntion.  with  nothing 
tnon-  in  vii-w   than  to  jilacc  tin-  i  ar  in  -t-rvi(«-  a   t(-w    da\-   in 


Fig.   3 — Interior  of  Car  No.   1621 

I'.iaki  r  at  tlu-  u-ual.  fair,  r-talili-lu d  niarkit  valiu-.  tluri-  i- 
iii  hiiyi-r'-  ri-k.  Tlu-  niori-  I  -tudifl  thi-  -uiiji-rt.  tlu-  niorr 
1  hn  ami-  (onviniid  that  it  i-  po-iiivi-  i(onoin\  for  a  rail-  . 
road  to  liiiy  paint  from  tlu-  -jn<  iaii-t  makir.  A-  .i  in.itur  of  i 
liu^iiu-s-.  thi  tran>a<lion  i-  -afi-r.  l/r(au-(-  -lu  h  n-lialdr  pro- 
pie  have-  a  husincs.-  ri-putaliim  V>  >u-tain.  whith.  a.»  .i  rule, 
they  will  hatk  up.  .    :.     -  .• 

I  hi-rr  (an  no  oiu-  douKt  that  tlu   ttrin  ■■-|.i-(  ifu  ation  j  laint 
is  .synonyjnou-  with  tlu-  jiaint  d»-man<l-  of  ilu    railroad  |>aint 
>hoj)-  that  ari-  opi-ratid   in  (onjuiittion   with   will   r(|ui|ipril 
(lu-miial   lal.oratorii-s.      It   wduld   thin  apjtear  that  tlu    rail-  . 
road  without  a  ihemiial   lal>orat«try  would  lje  at  the  mercy 
of  the   frenzied   competitive   j)ric(    .  uttinii  paint   maker  and  ■ 
-eller,  who  is  undouhtedly  partiallv.   if  not  wholly   rc-pon- • 
-ilile  for  the  un-ati.-fai  tory  market  tonditi<»n  that  tinallv  com-  .' 
jiels  the  railroad  cheaj)  paint  buyer  to  re-ttrt  to  the  s.cieiice  of, 
I  henli^trv  for  protection.  '■.  ■    . 

Regardle-«s   (jf  the   protection   of   du-mi-try.   or  tlie   paint  r 
spccitiiation  mandate,  there  is  alwa\.-  trouMe  in  the  railway- 
faint  shop  for  whiih  the  foreman  is  not  re.-ponsilde.     When 
paint,  (  heafi  in  both  price  and  (juality.  pro\x>  a  failure,  its 
maker  a-  a  rule  will  -et  up  the  (omplaint  that  he  is  the  vic-, 
t;m  of  a   -hop  di-<  riminafCn   (r  that   tlu-  -hop   in  r|u>>-tion  ' 
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.li.ition  of  hi>  l»:iint.  wliuli  in  a  fair  ^hoi»  tn-out  ( lun      (aim   in  •  i  .^       ^.  ^^   ^  ,^  _^    ,^^  ^^^^^  >ui»i»nsc  i~ 

,'l;',;';  t.»  l..   al>.uluuh    wnrthlc.s.      Now    I  do  n..l   wi^h   f. 


'  '';;;^!!v  III  idcil  UkU  paim  inn..vations  .h.mld  Ik-  l.arnd  from 
;  r;  i  >d  ,aint  Lv-  I'Ut  I  do  claim  that  all  ^ud.  ncnv 
I '^i,^  M.:vk.  niiardk-^^  nf   l-onnulas  or  spentu  at.on^.  >liould 


n.iln.a<l  ~.U-  maiumtr  ^awl:  "N.m  what  .lo  vou  >upi»o<c  .« 
y^,uxcdr  \\\-  can  make  paim  nil  ...vc-rin^  a  w.dc  nuiiic  ot 
nuril.  ...mpoHtion  an.l  price.  Wc  do  r>ot  know  what  th  « 
Pro^prctixv  customer  wam^  to  pay  ..r  how  lo  deal  with  ^u;  h 
!,„,Jiri..."  He  <oul.l  have  >aid  exactly  the  ^ame  th.nu  with 
re.Vrcnce  U>  a  paint  in.|uirv  which  wa^  not  accompanK-<n>y 
••  -necifualion.  It  wouhl  alm.M  >eem  that  the  main  ol.jcct 
in  trvin-  to  l.reak  down  paint  ^pecilication^.  .-  to  avoul  com- 

'"  h'i«' .r^iod'')v'-ome  that  i.aint  >peon<ati.)n-  retard  proi:- 
,v-~.  liv  fixin-  >iandard^.     Su.  h  ar-umem  ha>  little  wei-ht. 


1^ 


P;g.  4_Exterior  cf  Car  No.  1775 

U-  1.  Med  out  lor  l-oth  ii>  workini;  and'  service  wearin-  m^'^''*- 

m-  M>  a-  t«.  leave  lu.  d.aibt  of  final  ntnes>. 

Then-  have  heen  thou>an<l-  of  demon>tration^  that  havr 
,.u-iit  the  U-M.n  that  the  l.e«t  paim  that  can  l.e  hou--llit  i- 
,i;.~  heaiKM  in  the  Ion.  run.  A.  a  con>eMUcnce.  it  d.ie>  m.t 
.natter  whether  the  We^t  paint  i>  a  reputable  manufactuar  .^ 
o.  a  railroa.l  ^pecincation  {.aint.  ju^t  m.  Ion-  a>  the  purch;i>- 
„,,  ...inpanv  net^  il^  money-.,  worth.     If  the  railroad  .-.pcciti- 

•eati.-n  paint'  i^  the  l.e^t.  let  u-  have  it.  hut  not  .n  it^  ha/a^h.u^ 
.  heaitost-in-i)rice  f<jrm. 

|)K  \|  r  M.I*)..NM.i.i.  (Chemist.  IVnn.  R.  k.).-If  chem- 
(m>  knew  the  l.eM  paint  for  eaJi  luirticular  application,  and 
ii  ihev  could  write  a  -I. ev i location  for  each  in  .^uch  a  manner 
,l,a,  i,  oail.l  he  complied  witli.  and  if  all  i-aint  products  not 


I 


pjg.  6— Interior  of  Car  Shown  in  Fig.  5 


if   h 


,r    reiected.    there      nn  w-\ 


„.r  anv  paim  <on>umer  would  ehan-.-e  hi^  >pe.  mcation  it  he 
were  convinced  that  it  wouM  he  imj.rove-l  upon  Ih.^  p..  t 
i-  well  illuMrated  hv  the  history  u^  the  IVnn^vlvanla  Kail- 
road  .poihcation.  for  exterior  cal.in  car  eulor.  I  nor  to 
l>,s.  liedid,  vermilion  wa^  ordered  for  tin-  puq^.^e  and 
were  ma.ie  to  ^ee   what   wa^  heiliLl  ohtaliud.   till   the 


v.uuM   he  1)Ut   < 

fe'rin-    the    \>u\ 

.■jVhal   i-  WalUeil 

.tiuTe.  i>  no  rea 

.V, hi(  li  he  (hie> 

I  )n  the  i;eia- 
paint  (onipany 


P,g.   5-An   Example  of  the   Possibilities   of   Paint    Durai,mty  "  . 

...n.lilion  ..I  the  iul^hd  \h.  Dudle)  to  inveMi-ate  and  he 
,.  und  that  in  manv  ea^e^  im  ^ilphid.  ..i  men  ury  ua^  pre>- 
,.,-,i  „.  manv  of  the  -hipment^.  I  urthe.m.,re.  he  learned  that 
tlure  wa.  n..t  .iLumh  Kn-li^h  vermilion  on  ihe  market  t.. 
nnder  it  commereialh  availal.lr  in  the  .,u.>ntitie.  deHrnl. 
He  ac.onlin-h  i.Mie.l  a  ^peeiheatn.n  for  m  irKl  lead  diro- 
,„.ae    ind   teMe.l   all   -hipment-^  U.  sev  that  ihey    di.l  omi-iv 


»IU-   H.l.     n.   the    .|t'*-li""-       -^    -pecinration    111- 

,  ha-in-    .luml     and    tla     manufa.  lurer>    ju-l 

and  ain.rd-  a  fair  l.a^i-  f..r  . cmjietition.  and 

...n  uhv   any  eonnim.r  ~h..ul.l  huy  Mnnetlun- 

not  want. 

.i,,n  of  a  re.  nil  vi^it  t..  the  factor)   m   a   lar-e 
whi<li   h.a-  ap.parently  oruani/.ed   an   adver- 
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with  the  standard  designated.  After  the  specification  had 
been  in  force  for  a  number  of  years,  there  was  a  develop- 
ment in  the  state  of  the  art  of  the  manufacture  of  certain 
organic  pigments,  some  of  which  had  great  merit,  and  in 


/ 


Fig.  4  s^ows  the  exterior  condition  of  a  70-ft.  passenger 
car,  No.  1775,  which  was  new  in  January,  1909,  received 
class  repairs,  including  exterior  color  and  varnish  which 
were  completed  on  April  13,  1910.     It  was  photographed  on 


1911  the  company  again  changed  the  specification,  this  time      or  about  December  1,  1911,  after  1  year  and  approximately 


to  toluidine  red,  a  product  of  unquestioned  merit.  In  1915, 
war  conditions  made  it  necessary  to  again  change,  and  at 
this  time  the  use  of  an  iron  oxide  composition  was  adopted. 
The  specifications  have  consistently  followed  the  progress  of 
development,  and  will  continue  to  do  so,  but  during  all  of 
this  time,  all  manufacturers  have  had  a  definite  basis  on 
which  to  work. 


7j/j  months  service,  following  class  repairs. 

The  appearance  of  these  cars  is  far  from  satisfactory. 
Ignoring  class  repairs,  one  of  these  cars  had  been  in  service 
less  than  two  years,  two  were  less  than  three  years  old,  and 
the  fourth  car,  which  was  the  oldest,  had  been  built  only 
three  years  and  three  months. 

Fig.  5  shows  what  is  possible  in  the  way  of  durability. 


One  of  the  early  paint  specifications  issued  by  the  Penn-      This  car  was  completed  in  January,  1913,  and  photographed 


sylvania  Railroad  was  for  freight  car  paint,  this  having  now 
been  in  force  since  July  26,  1886.  On  looking  over  a  recent 
catalogue  of  a  prominent  dry  color  manufacturer,  we  read 
as  follows: 

''Pennsylvania  Freight  Car  Red. — We  wish  to  call  the  at- 
tention of  paint  grinders  to  the  great  covering  capacity  of 


years,  4  months  and  14  days  later,  before  it  had  received 
any  class  repairs.  Fig.  6  shows  the  interior  condition  of  the 
same  car.  Whh  such  examples  confronting  our  officers,  it 
was  considered  necessary  to  more  rigidly  control  the  pur- 
chase of  varnish.  It  is  but  fair  to  state  that  this  car,  No. 
156,  was  painted  by  the  baking  process.     The  varnish  was 


this  red,  it  being  far  superior  to  some  of  the  reds  made  up  of      one  of  four  selected  from  panel  tests  of  a  large  number  of 
combinations   of   various    pigments,    by   some   of   the    paint 
manufacturers.     It  is  less  liable  to  settle,  and  works  out  with 
that  fine  consistency  so  desirable  in  a  paint." 

To  read  such  a  statement  after  a  30-year  trial  is  certainl\- 
gratifying,  and  it  is  well  known  that  a  number  of  prominent 
paint  manufacturers  comply  with  this  specification  in  their 
standard  trade  iron  oxide  paint;  furthermore,  it  is  approved 
by  the  Russian  Government  in  their  contracts. 

It  would  not  be  fair  to  assert  that  all  of  the  criticism 
against  paint  specifications  is  unjust.  In  drawing  up  a 
specification,  it  is  important  to  first  ascertain  by  ex|)erienco 
what  will  meet  the  practical  requirements  of  service.  The 
composition  called  for  should  not  be  unnecessarily  restricted. 
It  must  be  a  product  readily  available.  It  is  also  important 
that  the  purchaser  can  make  the  necessary  tests,  to  compel 
compliance  with  the  specification.  To  state  what  is  desired 
without  insisting  on  compliance  with  the  requirements,  is  un- 
fair to  competing  manufacturers,  and  does  not  protect  the 
consumer.  There  is  a  tendency  in  certain  quarters  to  write 
specifications  which  cannot  be  enforced.  The  fact  that  some 
specifications  arc  written  without  due  consideration  does  not 
condemn  a  sound  principle.  It  would  be  just  as  fair  to  con- 
demn the  practice  of  medicine  because  some  (juack  d(x-t(jr 
without  any  knowledge  of  medicine  is  allowed  to  practice. 

It  is  not  practicai)le  with  our  present  knowledge  to  con- 
trol the  purchase  of  all  paint  produced  on  chemical  tests.  In 
such  cases,  physical  tests  can  be  devised,  which  we  believe 
will  be  fair  to  competing  manufacturers,  and  at  the  same 
time  protect  the  consumer.  Varnish  is  a  gfwd  example  of  a 
product  which,  in  our  opinion,  cannot  now  be  controlled 
chemically,  yet  we  l)elieve  it  is  possible  to  devise  a  specifica- 
tion under  which  it  can  be  i)urchased  on  a  comj)etitive  basis. 
The  accompanying  illustrations  show  the  necessity  for  such 
tests.  Fig.  1  sliows  the  interior  of  a  54-ft.  comjiartment  car. 
No.  4579.  C(;m[)leted  May  29,  1912,  which  received  class  re- 
pairs including  color  on  the  exterior  and  varnish  throughout 
which  were  completed  on  May  21,  1913.  It  was  photo- 
graphed February  7,  1915.  The  car  had  been  in  .service  1 
year,  8  months  and  1 7  days,  following  class  repairs. 

Fig.  2  shows  the  interior  condition  of  a  70-ft.  passenger 
car.  No.  1717,  completed  by  another  car  builder  September  1. 
1908,  which  received  class  repairs,  including  color  and  var- 
nish on  exterior  and  interior,  which  were  completed  on  Feb- 
ruary 11,  1910.  It  was  photographed  about  December  1. 
1911,  after  1  year,  9  months  and  ajjproximately  20  days 
service,  following  class  repairs. 

Fig.  3  shows  the  interior  condition  of  a  70-ft.  passenger 
car,  No.  1621,  which  was  new  January  20,  1910.  and  was 
photographed  on  or  about  December  1,  1911,  after  1  year,  10 
months  and  approximately  20  days  service  and  before  it  had 
received  any  class  repairs. 


Fig.  7 — Method  of   Exposing   Yest   Samples  on  the   Pennsylvania 

leaking  varnishes.  The  i^reliminary  tests  on  varnishes  of 
this  class  had  been  elaborate  and  showed  that  many  of  the 
samples  submitted  by  manufacturers  were  inapplicable.  The 
result  of  these  trials  on  baking  varni.sh  were  so  convincing 
that  it  was  decided  to  have  the  same  tests  applied  to  other 
kinds  of  varnish.  A  methcxi  was  accordingly  worked  out 
and  put  in  effect  January  1,  1915,  which  we  believe  gives 
protection,  and  while  varnishes  are  now  virtually  bought  on 
specification,  we  are  confident  that  the  manufacturer  is  not 
limited  in  the  exercise  of  his  ingenuity.  The  fact  that  a 
tost  was  started  on  some  50  brands  of  varni>h  this  month 
shows  that  the  method  does  not  prevent  competition. 

The  method  is  largely  practical,  the  tests  being  made  on 
standard  sandblasted  steel  panels  made  from  sheet  steel 
which  was  purcha.^ed  for  the  construction  of  passenger  cars. 
Each  panel  is  14  in.  by  30  in.  in  size.  One  side  of  a  large 
number  of  such  panels  is  prepared  by  applying  a  suitable 
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surfacing  system  and  two  coats  of  flat  Tuscan  red,  excepting 
a  space  3  in.  by  30  in.  at  one  edge  which  is  left  bare.  Each 
panel  is  then  laid  off  into  six  sections,  and  each  section  is 
numbered  consecutive!}-,  the  figures  being  white,  and  a  white 
stripe  is  applied  lengthwise  across  the  panel  over  the  Tuscan 
red.  The  object  of  the  white  stripe  is  to  make  possible  a 
better  judgment  of  the  color  of  the  varnishes  under  test, 
dark  varnish  being  objectionable.  A  number  of  such  panels, 
estimated  to  be  a  year's  requirement,  are  prepared  at  the  same 
I  time  and  kept  in  stock  till  they  are  required.     The  varnish 

j  samples  to  be  tested  are  divided  into  groups,  made  up  of  the 

various  classes  which  are  used.  It  is  desirable  to  have  six 
samples  of  the  same  kind  of  varnish.  In  every  case,  a  stand- 
ard sample  should  be  included,  as  the  results  obtained  will 
vary  more  or  less  according  to  weather  conditions,  the  test 
being  comparative.  Three  coats  of  each  sample  are  applied 
to  the  assigned  test  panel  section,  at  intervals  of  48  hours. 
.\fter  the  third  coat  has  stood  for  48  hours  a  portion  of 
each  section  is  rubbed,  excepting  finishing  varnish.  Rubbed 
sections  are  observed  for  a  period  of  24  hours  for  "sweating 
out"  defects.  It  might  Ije  said  that  throughout  tlie  applica- 
tion of  the  sample  being  tested,  notes  are  made  of  any  defects 
in  color,  drying  properties,  flow,  etc.  On  the  third  day  fol- 
lowing the  application  of  the  last  coat  of  varnish,  all  test 
panels  are  placed  in  a  vertical  position  on  a  rack  having 
a  southeastern  exposure,  and  observations  for  checking  are 
made  at  intervals  of  two  or  three  days.  As  previously 
stated,  it  is  imperative  that  each  class  of  varnish  under  test 
be  accompanied  by  a  standard  sample,  as  the  time  of  check- 
ing will  depend  somewhat  on  weather  conditions,  but  if  this 
precaution  is  taken,  the  relative  time  of  checking  shown  by 
the  different  brands  of  varnish  is  a  fair  measure  of  their 
relative  durability. 

In  the  purchase  of  varnish,  it  is  our  practice  to  place  requi- 
sitions for  any  of  the  brands  which  are  on  an  approved  list. 
Samples  from  all  shipments  received  are  tested,  and  if  the 
quality  is  found  to  be  below  "standard"  such  brands  are 
dropped  from  the  approved  list  and  purchase  of  them  discon- 
tinued. New  brands  of  varnish  are  also  added  to  the  approved 
list  from  time  to  time,  after  the  test  as  outlined  has  shown 
them  to  be  entitled  to  this  recognition.  Fig.  7  shows  a  portion 
of  the  test  rack  as  it  existed  on  September  1 . 

We  believe  it  is  possible  to  formulate  and  apply  specifica- 
tions for  the  various  classes  of  paint  products,  including 
varnish,  which  will  be  a  stimulus  to  greater  effort  on  the 
part  of  the  manufacturers,  and  which  will  reward  them  for 
creditable  efforts.  The  consumer  will  also  reap  the  benefit  of 
such  improvement,  and  the  painter  will  feel  better  satisfied 
with  his  work,  especially  if  he  has  the  opportunity  of  seeing 
it  after  it  has  rendered  several  years'  service. 

PAINTING    OR  OILING  THE  INTERIOR  OF  STEEL 

HOPPER  CARS 

J.  Gratton  (B.  R.  &  P.). — Corrosion  starts  principally 
from  the  interior  of  the  car,  eating  its  way  through  the  floor, 
hoi)per  and  side  sheets,  making  necessary  the  shopping  of 
the  car  to  renew  the  sheets.  On  account  of  the  present  high 
cost  of  labor  and  material  this  is  a  very  expensive  operation. 
Furthermore  the  loss  of  revenue  resulting  from  withdrawing 
the  cars  from  service  when  so  badly  needed  is  large. 

On  the  Buffalo,  Rochester  &  Pittsburgh,  to  determine  the 
benefits  which  would  be  derived  from  coating  the  interior 
of  the  cars  with  oil,  we  arranged  some  time  ago  when  cars 
^»ere  shopped  for  exterior  painting  or  were  undergoing  heavy 
repairs,  to  thoroughly  clean  and  remove  all  scale  and  rust 
from  the  interior  of  the  car  by  the  use  of  the  hammer  and 
by  blowing  out  with  a  compressed  air  jet.  The  sheets  were 
then  given  a  coat  of  oil  with  a  paint  spraying  machine.  The 
cars,  after  being  put  back  in  service,  were  periodically  exam- 
ined and  we  found  that  the  oil  evaporated  very  quickly, 
resulting  in  very  little  permanent  benefit.     At  present  we  are 


experimenting  with  more  cars,  applying  a  coat  of  elastic 
paint  with  the  spraying  machine.  We  find  the  machine  to 
give  better  results  than  can  l>e  had  applying  the  paint  by 
hand  with  a  brush,  as  the  corners  and  crevices  around  the 
rivet  heads  are  better  filled  and  all  openings  at  the  seams 
are  penetrated  by  the  paint  spray.  \\'e  find  this  practice  to 
have  some  advantage  and  as  long  as  the  paint  or  oil  lasts  it 
retards  the  wasting  away  of  the  sheets.  When  we  examine 
the  cars  which  we  have  oiled  or  painted,  after  they  have  been 
loaded,  we  find  that  much  of  the  paint  has  been  rubl)ed  off 
in  service  by  the  loading  aijd  discharging  of  the  lading. 
However,  the  principal  wear  is  on  the  broad  faces  of  the 
sheets  and  if  the  cars  are  kept  constantly  in  service  this  wear- 
ing has  a  polishing  or  scouring  effect  which  helps  to  ott"set 
corrosion.  If  we  direct  our  attention  to  the  seams,  corners, 
etc.,  and  around  the  rivet  heads,  which  are  the  vital  points, 
we  find  that  the  same  scouring  effect  is  not  noticeable,  and 
that  unless  the  coating  has  well  protected  the  parts  there  will 
l:e  a  mass  of  rust  and  scale  which  constantly  and  slowly  will 
destroy  the  steel,  whether  the  car  is  in  service  or  not,  greatly 
v>eakening  the  structure  and  diminishing  the  life  of  the  car. 

DISCUSSION 

In  reply  to  a  question  by  J.  W.  Gibbons  of  the  Santa  Fe, 
the  author  stated  that  the  oil  used  is  a  Pennsylvania  oil 
with  a  paraffine  base.  Mr.  Gibbons  stated  that  he  believed 
il  would  be  desirable  to  have  tests  made,  using  an  oil  which 
had  an  asphalt  base.  The  cost  for  labor  in  doing  this  work 
on  the  Buffalo,  Rochester  &  Pittsburgh  is  28  cents  j^er  car. 
.\  committee  was  appointed  to  continue  investigations  on  this 
subject.  W.  O.  Quest  (P.  &  L.  E.)  said  that  paint  is  of  no 
use  for  the  protection  of  the  insides  of  steel  freight  cars. 
a^  it  either  burns  or  wears  off.  The  Xorfolk  &  W'estern 
lias  applied  oil  with  a  spray  for  protective  purposes,  and  has 
lately  changed  to  painting,  using  one  coat  of  red  lead  and 
one  of  carbon  black. 

VARNISH  REMOVER  FOR  REMOVING  PAINT 

George  H.  H.ammond  (Soo  Line). — Varnish  remover,  as 
it  is  now  made,  is  a  marvel  of  efficiency  as  compared  with  the 
product  of  a  few  years  ago.  It  was  then  a  crude,  pungent, 
slow  acting  and  expensive  material.  It  was  a  menace  to  the 
health  of  those  who  used  it  in  confined  ]>laces.  Many  master 
painters  were  prejudiced  against  it,  l)elieving  it  would  cause 
trouble  to  the  coats  applied  over  surfaces  where  it  had  been 
used. 

The  manufacturers  of  such  removers  have  been  constantlv 
striving  to  perfect  their  product  and  have  succeeded  so  well 
that  little  fault  can  be  found  with  the  present  day  product, 
and  it  is  considered  an  absolute  necessity  in  every  paint 
shop.  Removers  which  soften  varnish  and  paint  rapidly,  but 
evaporate  slowly  and  do  not  separate  or  settle,  are  found  to 
be  the  most  economical  and  efficient.  W^ith  the  use  of  proper 
appliances,  such  as  spray  machines,  vacuum  machines  and 
specially  constructed  brushes,  both  hand  and  }>(>wer,  max- 
imum efficiency  is  obtained.  Thus  equipped,  and  with  skill- 
ful labor,  the  paint  on  the  wall  surfaces  of  the  interior  of  a 
steel  passenger  car  can  be  removed  at  a  cost  of  50  cents  per 
foot  of  car  length,  60  per  cent  of  this  being  expended  for 
labor  and  40  per  cent  for  material. 

Taking  the  outside  of  a  steel  passenger  car  into  considera- 
tion, we  find  that  the  cost  to  remove  the  paint  with  varnish 
remover  is  practically  the  same  as  the  inside.  The  ratio 
of  expense  for  labor  and  material  is  different,  as  it  requires 
less  lalx)r  but  more  material ;  45  per  cent  goes  for  labor  and 
55  per  cent  for  material.  This  estimate  applies  to  steel 
plate  construction  with  the  rivets  exposed. 

In  shops  where  the  necessary  facilities  are  installed,  a 
quicker  and  less  expensive  way  to  remove  the  paint  from 
the  outside  of  a  steel  passenger  car  is  by  sandblasting.  The 
cost  is  7^  cents  per  foot  of  car  length  for  lalwr.     Sand,  air 
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Willi   llu    >taii<l.irtl   (lr>i!,'iiatv<l.      Aflrr   iIil-   >|k(  ific  aiidii    Ii.kI  I- it;.   4  ^liou-  the  i  \urior  n)ii<litiuii  nf  u   7'i-ft.   pafSt.riirer 

1  t'on   in   fonr  for  a  numlK-r  <il"  yiar*.  tlurr  \va-  a  (Uv«ln|»-  iar,  N*).    1775,   uliiih   was  new  in  January.   l''<'*^  re<;«.ivtil 

iiniit    in  till'  -talc  t»i"  tlh-  art  ni"  ilii'  nianufat  tun-  «.f  iirtain  i  las<   r»'|»air>,    in«lu<liim   cxtt-rior   odor   ant!    \Mriii>h    whiih 

«)ri:ani<    [liv'nuin^.   Minn-  ot'   wliiJi   liatl   iirial   niirit.   .mtl   in  wiTi- c«tni|»K'tr<l  <»n  April  \.\  T'lo.     It  was  |>lu>t<i!:ra|hon  «>n 

I'Hl  llu- cftmpany  ai;ain  »liani:««|  tlu-  s|n'«  ifn  atittn,  llii^  linii'  or  al>out  Drifnilur  1.  P'll,  atU-r  1  yi-ar  ami  api  rt.\in"i."iuly 

to  toluiiiiiH'  nil.  a  j>n.<lu«i  of  ini«iur-ii(iiu(l  nu  rit.      In   I'M.^.  7'.   nionllis  si-rvitc.  tnl lowing  ilass  n-pairs. 


■  \vur  M»n<liti<in^  niado  it  luri^-ary  lo  .ilmiu  i  lianLri-.  .iml  at 
tills  linu'  the  u.-k*  of  an  iron  uxicU'  i^uinpo-iiinn  ua>-  a<l«ipti<l. 
I  lu'  >pi'<  iruation>  have  i  iiii-i*!«'ntl\  l'olln>\ttl  tlu>  prnixro-  of 
tkvc'lopnu  nt.  .uhI  will  «iiniiiuic  to  do  -n.  I.iit  during  all  oT 
this  lini>'.  all  niaiuit'at  uin  r-  liaxc  IkkI  a  d»i"miti-  l>a:-i-  on 
which  to  work. 

.One  of  tlir  tarly  paint   -|k(  i  fu  .ilrons  issued  I'y  the  iVim- 

■   5\lvania  Kailroa«l  wa-  for  fnitjlit  « .ir  pain'.  llii~  liaxiiiiZ  now 

I'tin  in  force  siiue   |iil\   J<>.  1>.S'>.     ( >n  looking:  o\ i  r  a  rn  em 

catalogue '<l(- "J>    proiniiiiiit    dr\    (ojcjr   niaiuirai  tiir«r.    \\t     ri-ad 

a>  follow-:    -■  ■ 

••|*<nii-\  IvanJci  Frriu'Iii  Car  Ktd.  \\  i'  wi.-li  t«»  lall  llu  at- 
trntioji  of  paint  LrrimUr-  tr»  tlu-  u'rtat  loxi-rinu  <  apa«  ity  of 
tlii-  n-d.  it  Keintr  far  siipirior  to  -oine  of  tli ••  nd-  inaiK  up  of 
coinWinaiion-  of  variou-  piiiniriil-.  Ii\  -onu-  of  ihr  paiiii 
nianiifai  turir>.  It  i-  K---  liaMr  lo  -ttiK'.  and  work-  out  with 
that  tiiK-  oin>i.-tene\  >o  d«->iraM«'  in  a  p.iini." 
.-■ '.  io  nad  -Ut  h  a  statement  afu-r  a  .^O  yc.ir  iri.il  i-  tcrtaiidv 
iiratifyinii.  and  it  i>  well  known  that  a  miml'irof  |iroiuiiuiii 
]Uiint  niaiiufai  turrr-  comply  with  ihi-  -pet  ifu  atioii  in  llu  ir 
-landard  tradt-  iron  oxidr  jiaini:  furilurmore.  it  i-  ajiprovid 
i>y  till'  l\u--iaii  (iow  riinuni   in  lluir  tontratt-. 

It    Would    iiol    I'l-    fair   to   .i--(rt    that    .dl    of   tlu'   <  rili(  i-ni 
auain-t    jtaint    -pet  ifu  atioii-    i-    unju-t.       In    dr.iuinii    up    .! 
spii  iiu  ation.  it  i-  imptirlatil  lo  l"ir-l  a-tirtain   l'\    ixpiritiit  c 
\vh;it   will   meet   the  praetiial   ret|iiirfminl-  of  .-tr\  it  t .       Ihf 
toinpo-itiini  lallfd  for  -IujuM  not  In    unnt  i  t.---aril\    rt-tri«ltd. 
It  nui-t  !>e  A  proihut  riadily  .iv.iilalde.      Il  i-  al-o  important 
tl'.at  the  purt  h.i-ir  tan   maki-  tlu-  netf--ar\'  tt-t-.   lt>  tomptl 
(.ompliaiue  with  the  speiifu  ation.      To  -tate  what   i-  <lt-irtd 
.■y.ithout  in-i-tini;  (in  (<im|»liaiue  with  llu   rt>|uirtintiit-.  i-  un- 
fair  ti>  tomjH'tini;   manufat  lurt  r-.   .uid   ilot-   luil    prott.i    ih 
I  on-unief.      Ihere  i-  a  ttiuKnt  y   in  tirtain  <|Uaritr-  to  urii> 
spet  iht.ifintJ-  whleh  eujiiioi  Ik-  tnfortnl.      llu    fat  t  th.it  -onn- 
s|K-i  it'll  ation-  an   wrilte.ir  w  iiiuiut  d,Uf  <  nu-iilir.ition  (|ik-  n^  ' 
toiahmn  a  -ound  jtriiuiple.      Ii  would  It   ju^l  ,i-  f.iir  to  <  on 
dt-mn    tlu    prat  lit  t.-   of  mrdit  iiu-   iKtau-f    -onif   '|U.iik   tlottcr 
w  itiioul    111}   kiioulidiie  of  nudit  iiu-  i-  allowid  ni  prailiif. 
'  ,Jl   i's  nol    prailitaMf   with   our   prt-tiil    kiiowjiilL;!    to  <(in- 
trol  the  pureha-e  of  4II  paint  |>riidut  rd  on  tlumital  ti -t-.      In 
-ui  h   la-r-.   pliy-ital  Ir-l-  tan   In'  ili\i-td.   uhiih   \\f   l.ilit\t 
will    Itf    fair   to  roinptlinu'    manufat  lurtr-.   and   .it    ihf   -.m  i 
liint-  proii  1 1  llu-  toii-umtr.      N.irni-ii   i-  .1  mmd  ix.uiijilf  of  ,1 
pn.idui  t    width,    ill    our   opinion,    iannoi    imu    In    toiiirolKil 
t  lit  iiiit  all\ .  \it  wf  iiiliiAt    it  i-  po--il>If  to  dt\  i-r  .1  -pttifua 
lion  undtr  wijith  it  tan  In-  pun  li.i-tr|  on  a  t  oinpt  lilivf  ha-i- 
'Ihe  aecompanyiii'-.'   illu-traliiin-  -how    tlu-  ntii--it\    ftir  -ui  li 
;t«'>ts.      liii.   1    -how-  till-  intt  rior  of  ;i  .^4-ft.  toiiipartnunt  <  ii. 
No.  45  7''.  1 1  mj>lt  tt  d.  .May  _"'.   l''IJ.  width  nttivtil  t  i.i-.-  n- 
jiairs  iiu  ludinu'  t  olor  on  tlu-  t  \tt  rior  and  varni-h  throULrhoul 
whii  11    wtn     I  oinpltted    on    Ma\     _M .    I'M.-i.      It    w.i-    photo 
urajihitl   Ithruary   7.    I'M  5.       llu-  i.ir  ii.id   hetii   in   -t  r\  ii  1    1 
Vf.ir.  <s  months  aiul   17  tlay-.   follow  ini;  t  la--  rtpair-. 

Kit,'.  J  -how-  llu-  iiiUrior  toiuliiion  of  a  7<t  ft.  pa— tn-jtr 
tar.  No.  1  7  1  7,  t  oinplttt  d  l>\  anotlit-r<ar  l>uildir  .^^eptiiniier  1. 
1 '"»,>.  width  rt-ifi\f(l  I  I.1--  npair-.  iiu  hulitiL'  <  olor  .iml  \.ir 
iii-h  on  f\t<-rior  and  iiiUTior.  width  wt  rt-  tomplt-tid  mi  I  t-li 
ru.irv  11.  ]'>]!>.  il  wa-  photoL'raplu-iI  ahoul  l)iit-inl>t-r  1. 
r>ll.  aftir  I  \t-ar.  ''  month-  .md  appro\im.itt-l\  Jti  da\- 
stTVier.   followin;:  t  la--  rfpair>. 

I'ii,'.  .•>  -how-  tlu-  interior  loiulilion  of  a  7<i-ft.  p.i--tni,'ir 
1  .ir.  .\o.  I'lJl.  uhiili  wa-  lu  \\  |aiiuar\  in,  I'Mn.  ;,nd  w.i- 
pliotouTaphfd  on  or  al.oul  l)t.-n-iiilKr  1.  T'll.  .ifttr  1  \t-.ir.  In 
nuaith-  and  ap[iro\iniatfly  2n  day<  -t-rv  it  »•  .md  1. 1  fore  it  h;it| 
n-<  <-i\<-i|  .iii\   t  1,1--  npair-. 


ihf  appearante  of  ilu--e  tar>  i-  far  iniui  -.ivi^f^ivtury. 
Iimorinti  t  la.-s  repair-,  one  of  these  lars  had  iarn  ir.  ser\"iee 
It—  than  two  \far-,  two  wt-re  It--  than  three  year-  old.  aivl 
tlu-  fourth  tar.  width  ua-  tlu-  oldt--i,  hail  l>.ien  i't.dlt  only 
liiree  year-  .uu!  thn-t-  month>.  ..  ■.','.■..' '^'- ■■■'■-■:■'  .^■.'  •  \ 

I'i.H.  5  -how-  wh.it  i-  po--il>lt-  in  the  way  of  dural»ility. 
Ihi-  car  u.i-  toni|ilt  itil  in  jaiuiarv.  l''l.>.  and  pi  loioura  plied 
'  years,  4  month-  .iml  14  ila\.-  later,  l.et"ori-  it  lunl  received 
ai'V  c]a«is  repairs.  1- ii.'.  '>  .-liow<  the  interior  tundition  of  thi- 
-.imt^  tar.  With  -luh  t-\amplt-  tonfrontinLr  our  ofntir-.  it 
V  a"^  (Dn-idt-rtil  ntii--ar\  to  mort-  riLiidly  toiiintl  iho  pur- 
I  hase  <»f  varni-h.  It  is  hut  fair  to  -i.iu-  tli.ii  this  car.  Xo. 
15fi.  wa-*  painlftl  l.y  the  l>akint:  pnttf— .  IJie  v,irr.i>li  was 
oiu-  of  iDiir  -rlfi  tt-d  from  p.mtl  tt--i-  of  a  larLTc  nujr.ner' oT 


Fig.    7 — Method   of   Exposing    Test   S.iniples   "n   the    Perrs;.   v.ini,i 

lakini,'   var!ii-lu>.       llu     [.nliminary    u-l-   on   varj.i-iK^'iuf'   .' 
this  tia-s  hail   htin  t  l.il.oratt-  .iml   -liowt-d  lli.it  ni.il.v  nf  the    ■ 
-amplt-  -ul.milli-d  hy  manufat  turtr-  wt-n-  inapplital»U-.      riie.  ' 
tt-ult  oi   tlu--f  trial-  on  hakiiiL'  varni.-h  were  .-o  couvineinj?  . -.  . 
that   :t   wa-  dii  idcd  lo  ha\i    tin-  -.iiiit-  U-t-  aiijdjtd  tt/ iniier'.-'- 
kiml-   of   \.irni-Ii.      .\    mtthoil    wa-   at  t  (inlini;ly   workul  nut    .:>; 
and   put   in  tfftit    l.iniiary    1,    P'15.   whitli   we  Liiitve  j:iveS.,V 
pn)UHtion.  and  uhili-  varni.-lu-  an-  now   virtualK   '(■••Uirht  t»n  ■■■" 
-peeint  alion.   wt-  .m-  ttnifidtni   thai   llu-  ni.inufaetiirc-r  i.s  riot   ./. 
limitt-il    in   llu-  t-\trt  i-t-  of  hi-   iiimiiuiiv.      The  fat,t  ih;it   a  1; 
t  -t   wa-  -tarifd  on   -onu-  5o  I. rand-  of  varni-h  till-  month    '-;;. 
-lii>w-  thai  tilt-  nuthod  doe-^  not  prt-viiit  t  om|K  iiii<»p..  • -', 

riu-  iiH-ihoil  i-  l.irLrtI)    prat  tit  al.  tlu-  It-t-  ln-ins;  n;adc'  on.  •  •■ 
-t.iiulanl    -^andhla-tttl    -lecl    panel-    math-    fmm    ?heet    -teel  ;-, 
width  Ua-  punha-td  for  tlu-  toii-truition  of  p.i--tn]L'er  ..ars.  ■'-'.' 
r.ath  paiitl  i-  14  in.  hy  ,->(!  in.  in  ^i/.v.     One  -i<k  of  ..  Kiri^c  .'■- 
nuniher  of   -ut  h   paiu-l-   i-   jin  [i.irt-tl    l.y   a[ipl\  in::    .  "«.'.iitaJ!»le;,  . 


(),  r..nKK.  I'Mo                ;■    'v-V'  ::■---       l':\ll.\\\\      MIaHAXRAI.     VKCVWWk     Z  '      '       :■-  -Sii 

-urtacinu  sv.-tcin  ami  two  (<jat-  ni  tlal    lu-iaii  ud.  i\i  iptiiiL;  »  xjitTinu'ritin'^   with    nmn-    *ar-.    applyini:   a   «.out'«'t   vhij-tic 

.1  >i)afe  .•»  in.  hv  .■!<»  in.  at  oiu-  cd.^o  wiiiili  i-  Kit  l.ari'.     Each  jiaiiii  with  the  .siirayini:  nnuhinc.     \Vc  I'linl  the  nia«  liiiic  t<» 

;.an«'l   i>  llun  laid  >>{]'  iiiii)  >i.\  nrtion-.  and  ra«  h  MVtion  is  lmvo  ItetttT  resuhs  than   ran   Ik'  had  apjilviniz  th«.-  j-aint  \>y 

:  unil'tri'd  lon-ii  utiv(.l\ .  tlu-  rimiris  hi-ini;  wliitt-,  and  a  white  hand   with  a   l>n.i>h.  a~   tin-  (urnt-r^  and  invui'*  antund   tin; 

-tiiiK-  i>  a|){>lii<l  hni,'thwi>i'  a«  n)S>  tlu-  i>ancl  owr  the  J  u.-can  rivcl  htad.->  arc  hctttr  lilli-d   and  all  «>|>l.•ninli^  at  tin.    »<.ani? 

rrd.      TIh-  ohjtct  of  tlu-  whiti-  -trijic  i<  to  make  |)os>il)le  a  are  penetrated  by  the  paint  >j»ray.     We  t'md  tiii?  |»ra« tiee  to 

.itttr  judi,'nuiit   111"   the   color   of   the   varnishes   under   test,  have  some  advantajie  aiul  a-  loi.ii  a>  the  jjaim  oroil  la>t>  it 

i.irk  varni-h  lieini:  (;l>jei  tionalih-.     .\  nunilier  of  -m  h  j)anel>.  ntard>  the  wa>tin<,'  awa\    «(f  the  >heel^.      When  we  exann'ne 

--tinuited  to  Ik   a  \ear"~  rei|iiirini(nt.  An-  i>re|»ared  at  thi-  >an'ie  the  cars  wiiiih  we  have  oile<l  or  painttd.  after  they  have  Leen 

time  and  kept  in  >t(K  k  till  they  are  rei|uire(l.      The  varnish  loaded,  we  find  that  miu  h  of  the  paint  ha-  heen  rul>l'e<r  off 

-,  inplt-  to  lie  te.-ted  are  <livided  into  ^roup-.  m.ule  up  of  the  if:   .«ef\'ice   Ity   the  loading   and   «liMhartnn.ii   of  thc'   Lidin.ii. 

various  ela.-.-es  which  are  u>ed.      It  is  de^iraltU'  to  have  >i\  However,  the  principal  wear  i-  on  the  hroad   face-  "f  the 

-.im]ile<  of  the  sami-  kind  of  varni.>h.     In  ever\  ca-e.  a  .-tand-  >heets  and  if  the  cars  are  kept  constantly  in  service  thi-  we.ir- 

,;rd  -ample  >hould  he  im  hided,  a>  the  r» -ult-  ol.taiiieil  will  int:  Iras  a  jxilishini;  or  scourin;,'  effect   uhiili  lielji>  to  oflVet 

-van"  more  or  les>  aciordini;  t<»  weather  conditions,  the  te.st  corrosion.      If  xvc  direct  our  .ittention  to  the  s<ams,  corner?, 

•eing  comparative.      Three  coats  of  each  sample  are  apfdied  etc.  and  around  tltc  rivet  heads.  whi<h  are  the  vital  j><jint-. 

lo  the  a.--i.izned  te-t   panel   section,  at   intervals  of  4.S  hours.  we  tind  that  the  same  -(ourim:  effe<  t   i-  not  notici-.tl.Ie-.  .nni 

After  the   third   «oat   has   stodd    for  4.S   hours   a   jjortion  of  that  unless  ilu' « oatinu  ha-  well  |irott'4teil  the-  jiarts  there  will 

■  ach  section  i-  rulihed.  e\cc|itint:  t"ini-hinu  \ariii-ii.     RuMied  I  e  a  mass  of  rust  and  scale-  wliiih  com^tantl}'  and  slowly  will 

M-ition-  are  oli-cr\t-d  for  .i  perictd  of  14  hoiM>  for    ■-wt-atim;  liestroy  the  steel,  whether  the  car  is  in  servi*  e  or  not.  trrvail}' 

out"  defc-tt-.      It  miu'ht  he-  -aid  that  throut,'h(tut  the  a|i[iliia-  v  caki-nin^'  the  -tructure  and  (liminr-him;  the  life  Ol -the  car. 
.tioa  of  the  sample  heini;  tested,  notes  are  made  of  an\  defect? 
in  color,  dryiniz  properties.  t1ou.  etc.     On  the  third  day  fol-' 


i>i--<  rs>ic>.x 
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inu  the  ajiplicat'on  of  tlu-   la-t   eoat   of  \anii-h.   all   tc->t  In  reply  tf>"a«jUestion  1>\    |.  \\  .  (iil-Iiuu-  of  the  Santa  Fe. 

•,int-l-   are   jilaced    in   a   vertical    po-ition   on   a    ra<  k   luiviiiL;  the-   author   -tatc-d    that    the   nil    u-ed    is   a    Penn-ylv.aiia    oil 

'.   southeastern  e\po-in"e.  and  oli-e-rvatioiis   for  ilietkinLi  are  with  a  paral'tiiie  ha-e.     Mr.  (iil»l.ons  siatc-d  that  he  ItelieVed 

iii.ide    at    intervals    nf    two    or    three-    ila\-.       A-    pre-\  iously  "it  Avouhl  he  de-irahle  to  have  te-t<^ made-,  usini;  an  oil  whi*li 

-Kited,   it   i-  im]ierali\i'  that  eai  h  i  la--  of  v;irni-li  under  te-t  ha<l  an  a-phalt  hase-.      I'he-  «e)>t  for  lai/or  in  <Ioinji  this  work 

he  aeteimpanied  l»y  a  standard  -.iinple.  as  the  lime  of  check-  on  the-   llut'falo.  Kix  he--ti-r  &;   I'ittsl.uru'h   i-  J.s  eents  |>er  «  ar. 

'iflii  will  depc-nd  -onu-what  on  weather  eondition-.  Iiut  if  this  .V  e(»mmitic-e  was  appointed  t<i  eontinue  inve--ti.i!;ati<*n-  «tn  tlii- 

precautictn   i-  taken,  the-  relative  time  of  cheekinii  shown  1»\  -uhject.     \V.  <  >.  <^>uest   (I*,  i^  I..  K. )  said  that  j»aint  is  of  n" 

the 'different    lirand-  <if  \arnish  is  a   fair  niea-ure  of  their  use  fH>r  the   protection   of   tlit    insidesrof. -^teel- frvight  <  ar-. 

■' i.uive  dural.ility.   -, -;.        •                               .    ,  _  :  vl-  i^  either  l.urns  or   ue-ars  oft',      "riu-   Vorfolk  \:   We-tern 

In  the  pureha-e-  of  vrtrnisTi.  it  i<  our  practiVc' to  place  reqXii-  lias  applie-<l  <iil  with  a  sjirav   t'or  prcrteetive-  pur|>ii-e-.  an«l  h.t- 

sitions  for  any  of  the  hrand-  wlii«h  are  on  an  ajiproved  list.  lately  e  hatii^ed  t<»  jtaintinu,   u-ini:  one  loat  (i\    u>]    !«ad   an>l 

"^.implc--   from   all   -hipnu-nt-   n-ee-ive-d   are   te-te-d.  .md   if  the  oui-  of  » ariion  Mack.-- 
MUalitv    i-;   found    to    l.e    l.elou    "-tandard"'    sui  h    1. rands   an' 

.  droppi-d  from  the  approve.l  li-t  and  pureha-e  of  the-m  diseon:  V.ARMSH    UI-:M<)\  I.K   I  OK   kl-MoX  IN(.   I'MN  i 

tiiuied.    New  l.rands  eif  varni-h  are  al-o  addc-d  to  the  ,ippro\e-d  tii<>i<(,i    ||.   II\\i\io\i>  (SooLJue).-    \  arni»h  leniuVt-r,.  a? 

lijst  frnm  tinu-  to  tinu-.   :iflt-r  tlu-  test   as  outliiuil   ha-   -how  n  i'  is  now  m.ide-.  i- ainarve  1  of  i-ffuiemy  as  !cc«tlj  tared  with  the 

th(-m  to  he  e-ntitled  to  thi-  n-(0!inition.     Vi'j,.  7  -Iiow- .i  portion  product  of  a   te-w   ye-ar-  ayo.      It  was  theri-u.  crinh-,  jtunirent. 

of  the  test  rack  a-  it  e-\i-te-d  on  Sipte-mlu-r  1.  ^lou   adin'j  aiul  e  vpe-n-ive-  m.itc-rial.     It  wa-  a  menace  to  the 

.     We  he-lieve-  it  is  po— ii.le  to  formulate'  and  apply  s|H-eil"iea-  health  of  iho-e'  who  used  it  in  confined  Jilaec-.     M.tnv  master 

tion-    for   the   variou-   ela— e-   of   paiiU    produe  Is.   ineludim:  painter-  were  pre  judiec-d  a  i:ain-t  it,  lK-lievin'4  it  \v<»ultl  ■«  au-^-e 

\arnish.   which   will   l.e-   a    stimulus  to  i^reater  effort   on   the  t'ouhle-  to  the  <oat-  applii-d  e.ve-r  -urfiices where*  it  iuwl  IkH^ji 

part  of  the  manufacturer-,  and  which  will  re-ward  them  for  u-^ctl.                                                                       ...: 

enditahle  efforts.      The  con-umer  will  also  reaj)  the  henefit  of  I  he-  m.umfae  turers  of  -lu  h  iinn»ve-rs  hiVve  jfcen  *  erfi>r.itit1\ 

-u<  Ii   improvement,  aiul  tlu    painter  will   feel  hette-r  -atisfied  -tri\ini;  to  perfect  their  product  an  1  havt,'  sucee-c-«l«'d  -o  well 

nil  hi-  work.  e--peciall\   if  he-  has  tlu-  opportunitx   of  -e-einy  that  little  fault  can  l»e  I'ound   with  tlu-  pre'-ent  clay  produet. 

!i    ilic-r  it  ha-  reiulerc-d  -eve  ral  xear-"  -erviee'.  and    it    is   eonsidered    an    ahsoluie-   lu-ci-s-itv    in    every    j>aint 

-hop.     Ke-movc-r-  which  soften  \arni<h  and  itaint  rai>idl\.  hut 

I'AI.MlNd    OK  ()I1.I.N(;  TMK  I.NTKRIOK  ()l    STIEI.  .v.w.r.t..     lo»K     ,,.,1    I....       .  ...  ♦              V.i            '•         , 

e\aporale  -iowix   and  do  not  se-parate or  M-ttle,  an-  lound  u> 

..'"       :    •-  .                      t>AKS  1^^,  jj,^.  j,,,^^^  ,-,  onomical  and  e-ffie  ieiit.     With  the  Usr  ut  ]»ro}KT 

|.  (ik\rrit\    (  H.  R.  ^   1'.).     Corrosion   starts  i»riiuipall\  appliances,  -ue  h  a-  spray  machines,  vacuum  ma- hines  and 

'  fjoin  the  interior  of  the-  ear.  e-atiii,u  it-  way  throuuh  tlu-  ll<K)r.  -pec  ially   constructed   hrushe-.   hoth    hand   and    p<.w.r.   ma\- 

h<ipper  and    -icU-   sheet-.   makiiiLi   ne-ie-s-ar\    the   -hopping  of  imum  e  tTu  ie-nc  y  I-  ol.taiiu-d.      I'hus  e-(juip|K-d.  an<l  with  skill- 

tl:c-  car  to  re-iu w  the-  -licet-.     ( )ii  account  of  the  ]n-e--e-nt  lii^h  ful  lal.or,  \\\c  [.aint  on  the-  wall  -urt'atc--  «»f  the  int«ri<»r  <»f  a 

'ost  of  lahor  and  material  thi-  is  a  very  e-\|)ensive  operation.  steel  passenger  car  can  l»e-  renuAe-d  at  a  «ost  of  .-n  .em-  lu-r 

1  iirthe-rmore  the-  lo—  of  rcNeiuK-  re--uliiim  from  withdrawing  foot  of  car  Ic-nuth,  (•'•  per  cent  of  thi-   hciui;  exix-nded   for 

tia-  ear-  from  se-rvici    wlun  -o  l.adly  lu-ecKd  i-  lariie.  hd»or  and  4<i  per  cent  hir  mate-rial. 

<  Ml  tlu-   Huffalo.   koc  lu-ter  is:  I'ittshurv'h.  to  determine  the  •     -'•  akinu  the  outside  of  a  -tevl  pa<seni;er  e  ar  im«>  <  oiisiehra- 

henefits   which   would    he   cKrive-d    from    lo.uinti   tlu-    interior  turn,  we-  find  that  tlu-  .o-r  to  remove    the  paint  with  varni-h 

"t   the  ears  with  <»il.  we-  arramzed  -onu-  time  aiio  wlu-n  car-  re  mover   is   pra»ticall\    tlu-   -anie  as  the   insicU'.      The   rati<i 

v.c-re-  shoppe-d  for  exterior  paintiiii;  or  were-  unde-ruoin<^'  heavy  of  expense  tor  lal.or  and  mate-rial   i-  diffe-n-nt.  a-  it  re-eiuire- 

•  repairs,  to  thorouudily  clean  and  remo\e-  .ill   -cale-  and   rust  less  lahor  hut  more  material:  4.>  j>e-r  e^-nt  i;oe--  fetr  lahor  .md 

iroin  the  interior  of  the-  car  l.y  the-  u-i-  of  the-  hammer  and  .^-^    per   ce'iit    for   material.       This   estimate    applit  -    to    -t.t  1 

hy  hlowinn  out  with  a  compressed  air  jet.      Ihe-  sheets  were-  plate-  coii-tructioii  with  the  rivi-ts  e.\i>osed. 

then  tiive-n  a  coat  of  oil  with  a  |>aim  sprayini,'  mac  hiiu-.      Ihe  In    sho]i-    where-    the   necessarv'    facilities    are    installed,    a 

cTtrs,  alter  heinu' ]»ut  hack  in  si-rvin'.  uvre-  periodic  ally  exam-  <|uicker   aiuI    les-   e  xpe-n-ive   wa\    to   re-move   the   paint   from 

HUcj    anci    We-    lound    that    the    oil    c-vapoi.ited    very    <juiekl\.  tlu-  e»ut-ide  of  a  s^^^•l   |..i~-,-nizer  .  ar  i-  i.\    sancll.ia-tini:.       Ilu 

re-ultini:  in  very  little  permanent  henefit.     .\t  pre-ent  we  .ire  .cost  is  7J.j  cents  i»er  foot  of  ear  K-nmh  for  lahor.     <.md.  .lir 
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and  wear  on  sanding  etiuipment,  will  be  approximately  2  J/2 
cents,  making  in  all  10  cents  per  foot  of  car  length,  or  $8 
for  an  80  ft.  car,  a  saving  of  80  per  cent  of  the  cost  of  re- 
moving with  varnish  remover.  These  figures  will,  of  course, 
var}'. 

It  is  not  i)racticahle  to  use  the  sandblast  on  the  interior 
surface  of  a  steel  passenger  car,  owing  to  the  confined  space, 
great  accumulation  of  dust  and  inability  lo  blast  such  parts 
as  need  it  without  damaging  parts  which  do  not  need  it. 
Also,  the  steel  itself  is  .so  thin  that  there  is  danger  of  buckling 
or  even  cutting  through  weak  places.  Neither  should  the 
outside  of  a  steel  pas.>;enger  car  constructed  in  imitation  of 
wood  sheathing  be  sandl)lasted ;  the  steel  is  t(K)  thin  to 
stand  it.  but  the  thick  plate  construction  will  stand  many 
sandblastings. 

DISCUSSION 

The  Santa  Fe  has  successfully  used  the  sandblast  method 
for  cleaning  cars  with  the  finish  made  in  imitation  of  wood. 
The  cost  is  7.1  mills  |)er  s(|uare  foot  and  as  this  is  a  beaded 
surface,  this  cost  is  prol)ably  a  little  more  than  would  be 
necessary  on  a  smooth  surface.  O.  P.  Wilkins  (N.  &  W. ) 
doubted  if  the  san(il)lasting  descril>ed  by  Mr.  Gibbons  could 
l)e  carried  out  many  times,  as  it  would  wear  out  the  metal. 
In  reply  Mr.  Gibbons  stated  that  this  has  i)een  considered, 
but  the  amount  of  metal  removed  is  so  small,  that  the  car 
can  l)e  sandblasted  probably  four  times  without  injury.  It 
v. as  decided  by  a  vote  that  it  was  the  consensus  of  o[)inion  of 
the  meeting  that  tliere  is  nothing  superior  to  varnish  remover 
for  u.se  on  the  inside  and  sandblasting  for  use  on  the  out- 
side of  steel  cars  for  removing  paint. 

USE  OF  SOAP   IN    CLEANING    PASSENGER   CARS   PRE- 
PARATORY TO  VARNISHINC; 

\\.  MuM.EXDoRF  (111.  Cent.) — Both  soap  and  water  vary 
in  (juality  for  this  purpose.  "Hard''  water  will  deposit  lime 
by  contact  with  soap  and  make  a  lime-soap  combination, 
very  irritating  and  destructive  to  varnish.  Soap,  in  com- 
mercial form,  carries  a  caustic  or  potash  base,  lK)th  of  which 
are  the  natural  enemies  of  paint  and  varni.sh  and  are  active 
solvents  of  them.  Soaps  will  have  the  same  effect  as  lye  in 
a  nnxlified  form.  To  be  more  effective  than  plain  water, 
soaps  must  be  powerful  enough  and  used  in  sufficient  quan- 
tity to  precipitate  the  limes  in  water  in  order  to  jiroduce 
softening,  leaving  a  surplus  of  alkali  strength  to  decompose 
£he  various  dirt  deposits  on  the  surface  of  the  car.  The 
alkali  deposits  left  from  wash  water  lead  to  spotting  and 
changing  of  color. 

Practically  the  same  action  takes  place  from  the  use  of 
soaj)  in  "soft  '  water.  So-called  neutral  soaps  that  sliow 
no  free  alkali  are  rari;  and  entirely  too  expensive  for  car 
cleaning  so  that  the  field  of  .^oap  and  water  cleaning  is  lim- 
ited to  those  soaps  that  generally  affect  the  skin  of  the  opera- 
tor and  in  like  manner  the  skin  of  tlie  varnish  or  |)aint. 

The  action  of  soap  and  water  cleaning  is  i)articularly 
noticeable  on  paint,  whicli  it  gradually  washes  away.  Var- 
nish is  more  resistant  to  this  action  of  soap  and  water  be- 
cause of  being  harder,  but  its  gloss  is  reduced  with  eadi 
washing  and  cheiking  follows  raj)idly,  depending  on  the 
strength  of  the  alkali. 

The  absorption  of  oils  from  either  paint  or  varni.sh  is 
known  as  weathering,  and  is  done  by  the  atmosphere  or 
alkalies,  or  l)oth.  and  leads  to  cracking  or  checking  of  the 
surfaces.  Alkalies  accelerate  this  destructive  action  by  lodg- 
ing in  the  multiplicity  of  checks.  It  will  be  seen  that  thor- 
ough rinsing  after  the  use  of  soaps  is  highly  imj)ortant. 

In  the  washing  of  cars  it  is  important  to  feed  the  varnish 
or  paint,  and  not  gradually  extract  the  life  of  these  coatings, 
as  is  done  by  the  use  of  soap,  caustic  potash,  sodas  or  other 
alkalies,  all  of  which  are  deadeners  to  the  finish.  .\  car 
cleaner,    to   be   economical,    mu.st   therefore    be   harmless    to 


paint  or  varnish  and  free  from  alkali,  otherwise  its  repeated 
use  will  hasten  the  car  to  the  paint  shop  and  make  it  un- 
attractive in  the  meantime. 

The  best  car  cleaning  compounds  are  l)ased  on  varnish- 
feeder,  non-alkali,  non-injurious  lines.  Those  most  in  use 
are  based  on  gums  made  up  in  the  form  of  emulsion.  These 
cleaners  are  applied  with  a  large  hand  l>rush  and  owing  to 
their  consistency,  remain  on  vertical  surfaces  without  run- 
ning off.  A  few  minutes  time  is  allowed  for  soaking  the 
dirt,  after  which  the  surfaces  are  scrubl)ed  with  ordinary 
scrulj  brushes  and  rinsed  off  with  water.  Wiping  with 
chamois  skin  brings  out  the  polish,  although  this  is  not  neces- 
sary. After  this  treatment,  varnished  or  painted  surfaces 
dry  without  the  streaks  common  to  soap  cleaning.  Surfaces 
thus  cleaned  have  no  tendency  to  collect  dust. 

From  the  fact  that  surfaces  of  cars  are  often  not  well 
rinsed  after  scrubbing,  the  nature  of  the  cleaner  used  is 
highly  important.  Soap  has  a  bhxmiing  and  dulling  effect 
upon  varnish.  The  residue  left  on  surfaces  from  alkali  ab- 
sorbs moisture  from  the  atmosjjhere,  and  moisture  collects 
dust,  making  more  frecjuent  cleaning  necessary  and  inci- 
dentally more  painting  and  varnishing.  A  standard  gum 
cleaner  enters  the  numberless  pores  and  checks  of  the  varnish 
and  acts  more  or  less  permanently  as  a  filler  or  "feeder." 

The  general  use  of  |)umice  in  connection  with  .soap  and 
water  for  car  cleaning  acknowledges  the  inefficiency  of  soap. 
Pumice  becomes  the  main  cleaning  factor  and  is  efficient  for 
the  purpose,  but  destroys  gloss  and  removes  a  thin  skin  of 
the  finisli  with  each  application.  It  is  also  difficult  to  re- 
move l)y  rinsing  and  usually  leaves  the  finish  with  a  grey 
effect  out  of  harmony  with  the  color  .scheme  of  the  car. 

DISCUSSIO.V 

The  New  York  Central  uses  for  cleaning  cars  preparatory 
to  varnishing  a  solution  of  muriatic  acid,  followed  by  a  weak 
soap  solution  and  pumice  ])rei)aratory  to  painting.  This 
does  a  very  thorough  job  with  a  decrease  in  the  labor  neces- 
sary. The  strength  of  the  acid  is  varied  according  to  the 
condition  of  the  cars  and  is  never  less  than  three  parts  of 
water.  For  general  use,  nine  parts  of  water  to  one  part  of 
acid  was  recommended.  The  Denver  &  Rio  Grande  washes 
all  cars  every  60  days  with  oxalic  acid  and  renovates  them. 
On  the  Santa  Fe  it  is  considered  that  if  the  soap  u.sed  is  good 
and  is  properly  handled,  it  will  give  satisfactory  results.  It 
was  also  brought  out  that  the  success  oljtained  with  acid 
cleaners  depends  largely  on  the  manner  in  which  they  are 
mixed  and  used. 

OTHKR    nUSINKSS 

F.  W.  Brazier,  suj)erintendent  of  rolling  stock.  New  York 
Central,  addressed  the  association  and  made  a  numi)er  of 
enc(juraging  remarks  intended  particularly  for  the  younger 
men,  not  only  the  painters,  but  empknees  of  the  car  depart- 
ment as  a  whole.  He  referred  to  the  fact  that  the  car  de- 
partment is  recognized  as  it  should  l)e  on  but  few  roads  and 
that  its  men  should  be  just  as  eligil)le  to  promotion  as  men 
who  are  engaged  in  hromotive  work. 

Chicago  received  the  greatest  number  of  votes  for  the  next 
place  of  meeting.  The  following  officers  were  elected  for 
the  ensuing  year:  President.  John  Gearliart.  Pennsylvania 
Railroad;  first  vice-president,  J.  W.  Gil)l)(jns.  .\tchi.son,  To- 
peka  &  Santa  Fe;  second  vice-president,  E.  L.  Y'ounger, 
Mi;;souri  Pacific:  secretary-treasurer.  A.  P.  Dane.  Boston  & 
Maine. 


Ad\.a.\t.\gf.s  of  High-Velocitv  Ste.am  Piping. — The 
advantages  of  small,  high-velocity  steam  piping  are:  Lower 
first  cost  for  pipe,  valves  and  covering,  etc.;  less  erecting 
and  maintenance  cost;  less  weight;  less  radiation  loss;  less 
chance  for  water  to  accumulate;  and  less  difficulty  with 
valves  of  smaller  size. — Pouter. 


I 

.,4 
I 

4 


j|shop 


INJECTOR  STEAM  PIPE  ROLLER  AND 

EXPANDER 


UNION  PACIFIC  EXTENSION  EXHAUST 

PIPE  SEATS 


BY  R.  J.  HETTENBAUGH 
Apprentice  Instructor,  Big  Four,  Mt.  Carmel,  III. 


The  usual  method  of  securing  exhaust  pipes  to  a  seat  on 

the  cylinder  by  means  of  studs  or  tee-bolts  is  a  ver>-  diffi- 

The  illustration  shows  a  small  hand  tool  in  the  form  of  a     cult  joint  to  maintain  when  the  exhaust  pipe  loosens  and 

roller  for  the  new  type  of  injector  steam  pipe  joint  which  is      leaks  at  the  seat.    To  provide  a  l^etter  fastening  and  make 

being   quite   generally   adopted.      The   non-brazed    joint    is     repairs  to  the  joint  easier  on  account  of  a  more  accessible 
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Section  and  Details  of  Tool  for  Forming  Injector  Steam  Pipe  Joints 


shown  in  the  cross  section  of  the  tool  and  consists  of  a  brass 
collar  over  which  the  copper  pij)e  is  bent  and  rolled  down 
to  form  the  joint. 

The  joint  is  formed  in  the  tool  by  tightening  the  spanner 
nut  H  on  the  split  collar  G,  which  jjresses  the  rollers  £ 
against  the  copper.  The  body  A  then  revolves  on  the  ball 
race  K  which  lies  between  the  collar  on  the  body  and  the  nut 
H.  The  nut  is  held  in  place  by  the  small  collar  /.  The 
taper  pin  C  revolves  with  the  body  A  through  a  keyway. 
By  drawing  up  on  the  nut  M  the  rollers  D  are  expanded 
against  the  inner  periphery  of  the  copper  pipe  and  prevent 
it  from  being  forced  away  from  the  sleeve. 

The  tool  can  be  operated  either  by  hand  or  by  attaching 
an  air  motor,  as  desired.  It  weighs  20  lb.  and  can  be  made 
at  a  very  low  cost.  It  has  been  in  operation  at  the  Big  Four 
shops  at  Mt.  Carmel  for  several  months  and  is  giving  very 
satisfactorv  service. 


location,  the  extension  seat  and  flange  shown  on  these  draw- 
ings was  designed  and  has  been  placed  in  service  on  several 
engines  on  the  Union  Pacific. 
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Weight  of  Condensixg  Water. — In  condensing  steam 
it  is  customary  to  use  about  27  to  30  times  as  much  in- 
jection water  (by  weight)  as  the  steam  to  be  condensed;  the 
temperature  of  the  hot  water  should  not  be  above  120  deg. — 
Pouer. 
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Exhaust  Pipe  Used  with  the  Extension  Seat 

This  consists  of  an  extension  of  the  cylinder  exhaust  ])as- 
sages  to  a  point  11)4   in-  above  the  smokelx)x  flange,  thus 
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making  the  lower  })ortions  of  the  exhaust  pipe  integral  parts 
of  the  saddle  castings.  Above  this  is  bolted  a  short  exhaust 
pipe.    The  flange,  with  its  through  bolts  all  around  the  seat. 
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Exhaust   Pipe   Seat   Extension   in    Use  on   the  Union   Pacific 

gives  a  ver\-  secure  fastening  and  the  joint  rec^uires  prac- 
tically no  attention. 

By  casting  the  cylinders  with  the  original  bosses,  as  well 
as  the  extension,  in  case  of  damage  to  the  extension  it  is 
still  possible  to  continue  the  cylinders  in  service  by  using 
the  original  exhaust  nozzle. 


STR.AIGHTENING  PRESS  FOR  STEEL  a\R 

MEMBERS 

BY  W.  H.  HAUSER 

Mechanical   Kiifiineer,  Chicago  &   Eastern  Illinois,   Danville,   III. 

The  use  of  jacking  stalls  in  handling  bent  and  twisted 
steel  on  freight  and  passenger  cars,  while  such  cars  are  still 
on  their  wheels  and  not  torn  down,  has  for  some  time  been 
an    established    practice.     They    undoubtedly    fill    a    much 


straightening  Press  Used  on  the  Chicago  &.  Eastern   Illinois 

needed  requirements,  but  the  work  they  handle  is  limited  to 
straightening  parts  on  a  car  and  does  not  include  parts  that 
have  been  cut  off  and  require  attention.  Their  use  is  lim- 
ited to  the  heavier  i)arts  of  the  car  that  are  bent  or  twisted. 


Short  members  or  odd-shaped  or  peculiarly  located  mem- 
bers cannot  be  handled  in  this  manner,  but  must  be  cut  off 
and,  as  a  rule,  heated  in  order  to  be  straightened.  The  work 
required  in  straightening  bent  and  twisted  steel  car  mem- 
bers after  they  have  been  cut  from  passenger  or  freight  cars 
has  increased  to  such  an  extent  in  most  large  shops  that  the 
straightening  of  them  over  a  coal  or  wood  fire  and  with  the 
ordinary  blacksmith  tools  has  become  an  expensive  part  of 
steel  car  repairs.  Railroads  have  built  home-made  presses 
of  various  sizes  which  are  operated  by  means  of  compressed 
air  and  quite  fretjuently  they  have  been  only  of  sufficient 
capacity  to  handle  the  lighter  steel  car  parts  or  to  act  as  a 
holding  press  rather  than  a  straightening  press. 

The  Chicago  &  Eastern  Illinois  recently  investigated  this 
matter  quite  thoroughly  and  after  checking  over  several 
home-made  designs  in  service  in  different  railroad  shops,  the 
one  shown  in  the  accompanying  drawings  and  photograph 
was  designed.  This  press  was  built  to  handle  the  heavy  side 
sills,  center  sills,  end  sills  and  other  large  or  odd-shaped 
parts  of  steel  cars.  It  was  made  from  scrap  channels  and 
I-beams  taken  from  a  destroyed  bridge,  which  otherwise 
would  have  been  sold  as  general  scrap.  It  was  built  at  the 
Danville  shops  at  a  very  reasonable  cost.  This  press,  with 
its  22-in.  diameter  air  cylinder,  is  9  ft.  6  in.  between  the 
housings  which  is  wide  enough  to  allow  a  crew  of  three  men 


109 


IS'I 


I  Jv  Rodi  Spaced 

According  h  Hoki 

in  Cyl.  Heads. 


22- 


fi'^ir 


^     LxaPlthn. 
4Hby.iU,r      S^MShffing 


-^Control 


Bo: 


\'AirCuf-Ouf- 
¥alrt. 


i> 


4V 


^i 


*  Locomofire 
^     PiihnHead. 

(VI   Cyl  mode  from  a 
i    Lcxo  Cyl.  Bushtng. 

t 

Top  and  BoHom  Head 
mode  from  Loco.  Cyl. 
Headi. 


^1 


|:,._„::i.,i- 

III*-  ".t* 


face  Ph  ft 


!S"I 


i  ffirtif 


'»-' 


^3'Z\~-^ 


->^ 


3'6'—- 


>t<- 


Details   of   Construction    of  the   Straightening    Press 

to  work  without  any  interference  with  one  another.  The 
men  can  swing  a  sledge  on  either  side  of  the  press  with  no 
difficulty.  The  oi)eration  of  the  press  is  very  simple.  A 
four-way  valve  controls  the  supply  of  air  for  the  cylinder. 
The  face  plate  is  .S  ft.  6  in.  wide  by  9  ft.  long  and  serves  as 
an  accurate  surface  on  which  to  gage  and  check  the  straight- 
ening of  the  bent  or  twisted  members.  Almost  anything  can 
be  handled  on  this  press.  Badly  bent  center  sills  or  side 
sills  ordinarily  can  be  straightened  without  heating.  When 
necessary  to  heat  the  work  a  wood  fire  is  used.  Pressed  steel 
body  bolsters  are  heated  and  straightened  in  one-third  to 
one-fifth  the  time  they  could  ordinarily  be  handled  without 
the  use  of  the  press.  Various  brake  beam  truss  sections  can 
Ije  handled,  as  a  rule,  without  even  heating.  Most  peculiar 
and  odd-shaped  l)ends  and  twists  can  be  easily  taken  out 
from  the  various  car  sections.  The  results  obtained  from 
this  i)ress  are  far  greater  than  was  expected  when  it  was 
first  built.  It  can  be  built  at  a  very  reasonable  cost  and  can 
be  easily  duplicated  by  any  railroad  shop. 


W.^TEK  Power  i.\  Russia. — Russia's  available  water 
power  in  Europe,  including  Finland,  the  Ural  district  and 
the  Caucasus,  is  said  to  be  about  10,000,000  kw.,  or  over 
IS, 000, 000  hp.,  only  about  one-fortieth  of  which  is  at  present 
utilized. 


The  General  Foremen's  Convention 
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Papers   on   Classification   of  Repairs,   Counterbal- 
ances, Foremen  and  Men,  Fitting  Shoes  and  ^ed^es 


THK  twelfth  annual  convention  of  the  International 
Railway  General  Foremen's  Association  was  called 
to  order  by  the  president,  L.  A.  North,  on  Tuesday 
niurninj,',  Aut^ust  29,  1916  at  Hotel  Sherman,  Chicago.  After 
j)ruyer  by  Doctor  Frank  W.  Gunsaulus  the  association  was 
welcomed  to  the  city  by  Daniel  Webster,  the  response  of  the 
association  l)eing  made  by  W.  \\'.  Scott.  President  North 
then  delivered  his  address.     He  said  in  part  as  follows: 

i'his  association  was  formed  for  educational  purposes  and 
in  the  selection  of  subjects  this  point  has  not  been  lost  sight 
of.  Wc  realize  that  it  is  only  by  the  careful  study  and  the 
expressions  of  the  members  that  the  points  are  brought  out 
which  arc  of  value  in  the  handling  of  men  and  materials.  It 
is  also  well  to  keep  before  the  members  of  the  association 
the  idea  that  their  advancement  and  promotion  depends  upon 
their  ability  to  look  ahead  and  prepare  for  the  future.  As 
general  foremen,  you  are  leaders;  the  examples  you  set  will 
largely  govern  the  actions  of  your  subordinates.  By  using 
tact  and  good  judgment  you  can  secure  their  confidence  and 
loyalty. 

After  a  brief  address  by  Dr.  Angus  Sinclair  in  which  he 
spoke  of  the  important  part  which  the  influences  surrounding 
the  apprentice  have  in  his  success  in  after  life,  the  secretary- 
treasurer  presented  his  report.  The  association  has  a  total 
membership  of  229,  of  which  200  are  active  members;  and 
there  is  a  balance  in  the  treasury  of  S86.  Secretary  Hall 
called  attention  to  the  growing  influence  of  the  association, 
and  as  proof  of  this  stated  that  requests  have  been  received 
for  copies  of  the  proceedings  from  Tokio,  Japan;  Bolivia; 
Peru;  Manchester,  England,  and  from  South  Africa. 

On  Wednesday  morning  tiie  association  was  addressed  by 
I' rank  McManamy,  chief  boiler  inspector  of  the  Interstate 
Commerce  Commission.  The  following  is  an  abstract  of 
Mr.  McManamy 's  remarks: 

MR.  m'mANAMY's  address 

The  purpose  of  the  regulations  or  inspection  rules  which 
^vere  established  as  provided  b}-  the  locomotive  inspection  law 


of  March  4,  1915,  is  to  more  definitely  show  when  a  kxomo- 
tive  is  '*in  proper  condition  and  safe  to  ojx^rate"  as  recjuired 
by  Section  2,  and  to  guide  the  railroad  company  and  its 
employees  and  the  federal  inspectors  so  their  comj)liance 
with  and  enforcement  of  the  law  may  be  along  uniform  lines. 
Broadlx  speaking,  the  law  rcxjuires  locomotives  to  be  main- 
tained in  "proper  condition  and  safe  to  operate"  and  ]»rovid.> 
for  an  organization  to  see  that  it  is  complied  with.  The  rules 
are  more  specific  and  definitely  fix  the  res{)onsil)ility  for  the 
j)erformance  of  certain  tests,  inspections  and  repairs  recjuired 
by  them.  I  shall  not  attempt  to  explain  or  define  each  rule, 
but  will  try  to  make  clear  those  that  are  somewhat  general 
in  their  terms  and  with  respect  to  which  numerous  questions 
have  been  asked. 

Rule  2  is  identical  with  rule  7  of  the  l>oiler  inspection 
rules.  It  dctmitcly  fixes  the  responsibility  for  failure  to 
make  inspections  as  required  b}  the  rules  and  requires  the 
mechanical  officer  in  charge  at  each  point  to  know  that  in- 
spections and  repairs  are  made  in  accordance  with  the  rules. 

The  general  purpose  of  rule  4  is  to  require  the  present 
practice  of  inspecting  hxromotives  daih   to  lie  continued  and 

to  avoid,  if  possible,  the  necessity  of  requiring  additional 
sworn  reports  of  insjiection.  Form  2,  which  is  required  by 
rule  4,  was  intended  to  accomplish  two  definite  purjx)ses: 
first,  to  insure  an  inspection  of  each  locomotive  at  certain 
l)rescribed  periods;  and,  second,  to  require  the  foreman  or 
officer  in  charge  to  know  the  condition  of  the  Icxomotive, 
and  to  say  why  defects  reported  were  not  repaired  l>efore  thf^ 
locomotive  is  returned  to  service. 

This  rule  will  assist  in  definitely  fixing  the  responsibility 
for  operating  defective  locomotives.  It  will  also  require  the 
foreman  to  exercise  more  careful  supervision  over  the  work. 
so  that  he  may  properly  sign  the  report.  These  insp)ection 
rejiorts  must  be  filed  in  the  office  of  the  railroad  company 
where  thev  can  be  checked  if  necessarv. 

I  have  no  doubt  that  many  of  you  feel  that  these  rules 
have  placed  additional  burdens  upon  the  foreman,  but  such 
was  not  the  intention  and  a  proper  observance  of  them  will 
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Str.ilghtening   Pre'^s  Used   on  the   Chicago   &   E.TStern    Illinois 

luxiU'd  rniuininrnl.-.  hut  tlii-  work  thr\   liaiulK    i-  limit«d  t^ 
-ir  tiillitvnin^  j)art.-.  <«  ;i  tar  and  dois  nut  include  parts  that 
ha\i-  liifii  tut  iiii  and   rr<|iiir»'  atttiiliun.       1  hi  ir  ii-o   i-   lini 
ilod  i<i  tlit;  heavier  pari-  »»f  the  tar  thai  arc  Uiu  or  tui-t»iK 


Short  nn-inlK-r-  or  odd-hapid  or  pituliarly  Imati'd  nicni- 
livr-  (annot  l.r  handled  in  thi-  niainur.  Km  inu-t  l»i-  rut  ntt 
and.  as  a  rulf.  lu-atfd  in  onli-r  to  he  -tr.iitihti'ncd.  riu-  work 
ritjiiiri'd  in  -iraiuhttnini,'  l'<nt  ami  tui-U'cl  -tivl  car  nu-ni- 
liiT-  after  tlu\'  haw-  liei-n  i  ui  from  |ia--fiiu<'r  or  freiizht  lar? 
ha-  ini  rca-ed  to  -m  h  an  i\unt  in  nio-l  laru»-  -hop-  that  the 
.-traii;hteninu  ot'  thein  ovi  r  a  eoal  or  wood  lire  and  with  the 
ordinary  Idaek-niitii  tool-  ha-  l.eidnie  an  expi-n-ive  part  of 
sUvlcar  rej>air-.  kailro;id-  li.i\e  laiih  honie-niadc  pre.s.*4es 
of  variou-  >i/e-  which  art'  operated  l-y  mean-  of  (()niprt'>si.tl 
air  and  (|llite  fre(|uentl\  they  have  l>een  only  of  >uflkiont 
eapaeity  to  handle  the  li^'hter  -teel  lar  Jiart-  or  to  act  as  a 
lioldiii','  pre--  r.ither  thati  a  -traiuhtenini:  pre—.  '.:''- 

I  he  ("hiiai^o  &:  I"a-tern  Illinoi-  rei  eiitly  investiijatod  thi- 
niatter  tiniti"  thoroiii:ld\-  and  after  rhei  kiii<_'  over  -exeral 
home-maile  de-iun-  in  -erviee  in  different  railroail  .-ho|»s,  the 
one  -howii  in  the  ai  eoni|)anyinix  drawini:<  aitd  i)hotoL;raplt 
wa-  de-iu'ned.  I  hi-  pre--  w.i-  huilt  to  liandK-  the  heavy  side 
-ill-,  (enter  -ill-,  end  -ill-  .iiul  other  lari,'e  or  odd-.-hajted 
part-  of  -feel  i  ar-.  It  wa-  made  from  -trap  (hamiels  and 
riieam-  taken  from  a  de-troyed  Kridue.  whiih  otherwise 
wduM  have  l.eeii  -old  a-  u'erieral  M  rap.  It  was  Ituilt  at  tlie 
Danville  .-hop<  at  a  very  na-onahle  ro-t.  This  |)ress.  with 
it-  J2-in.  diameter  air  <  ylinder.  i-  '^  ft.  6  in.  hetwecn  tlie 
hoii-inu-  vvhii  h  i-  w  idc  enoimh  to  allow  a  crew  of  three  men 
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Details   of    Construction    of   the    Straightening    Press 

to  work  without  ,in\  interferenee  with  one  another.  I'he 
iiu  II  t.m  -wiiiu  .1  -ledize  on  titlier  -ide  of  the  pre>-  with  no 
dinuiilty.  I  he  operation  of  the  pn --  i-  \tr\  .-imple.  .\ 
four-way  valve  ( ontrol-  the  *u|tpl\  of  air  for  the  « ylinder. 
i  he  faie  plate  is  .>  ft.  o  in.  wi«le  l>\  ''  ft.  loni,'  and  -erves  as 
.III  aei  urati  -iirfa*e  <in  whiih  to  <4a^e  and  i  he*  k  the  -traii^ht- 
enim;  of  the  Lent  or  twi-ied  inemLir-.  .\lmo-t  anvthini,'  ean 
Le  handled  on  llii-  pre--.  liadly  Lent  unter  -ill-  or  side 
-ill-  ordinarily  tan  Le  >traiL.'htened  without  lieatinL;.  When 
iu(e--.ir\  to  heat  the  Work  a  woimI  lire  i-  u-ed.  Tre--ed  .^teel 
Lod\  Lol-ter-  are  heated  and  -traitihtened  in  one-third  to 
oiu  I'ifth  the  lime  lhe\  lould  ordiiiarilx  Le  handled  without 
the  u-e  of  the  |ire--.  \  ariou-  Lrake  Lcam  iru--  -eition-  ean 
Le  hindled.  a-  a  rule,  wilhoul  even  heatilii:.  Most  i>e<  uliar 
and  odd  -ha|ied  Lt  nd-  and  iwi-t-  tan  Le  easily  taken  out 
from  the  variou-  ear  -ertion-.  The  re-ult-  oLlained  from 
llii-  I  ire--  are  Lir  "^re.iter  than  wa-  evpeded  when  it  wa- 
iir-t  Luilt.  It  ean  Le  Luilt  at  a  very  rea-onahlc  cost  and  lan 
In    ea-il\    duplii  ated    L\    an\    railroad    -hop. 

\\\1IK  I'mWIK  i\  l\i--iv.  ku--ia"-  avaihiLle  water 
pinver  in  I'.uro|)e.  in<  ludini,'  Finland,  the  Ural  di-triet  and 
the  Cauea-u-.  i-  -ai<l  to  l>e  aliout  1  ().(KMt.(»0(»  kw..  or  over 
L;,(l0n.(i(»(i  hp..  only  aliout  one-forti«lh  of  whiih  i-  at  j)resent 
iitili/i  (j. 


Till!  lAwlfth  .ujuiiial  ((iiiviiuinii  of  llif  InUTiKiiional 
k.iiJvV.iy  (»i-n»-ral  Idiiimn*-  A-^m  iatinn  \\a-  railed 
'.(»  tii\l(.r  li\  the  president.  J..  A.  Nortli.  «)U  lue-dax 
m<.rniii;4.  Auiiu-t  -!*>;i<>t6  at  Hotel  Sliernian.  Chicayo.  At'ter 
f>n;vvr  h\ Drutor  l-Tank  W.  lluii~aulu>  the  assoeialion  was 
wvlionied  to  the  <itv  hy  Daniel  Weli^tt-r.  the  re-jioii-e  (if  tlie 
i->(xiation  Ijeiiiii;  made  l.\  \\ .  \\ .  Seott.  I're>ideni  North. 
lli«.;i  d*'l:iveri<(  hi-  ad<!r.--.      iie  -aid  in  |iarf  ji,<  folIo\vs<     .'. 

i'hi«  a>M,t  ialiuii  V  a-  l(Minr(|  for  edi:<  alinnal  |iur|po-e-  and 
\h  die  -eUitlou  of  .-uitiv,  t~  dii-  point  ha-  not  hei'n  lo-t  -iuhl 
ol.  W I  re^iljA-  that  it  i-  only  l.y  the  (aieful  study  and  the 
eX}>re>.-ion>  qi  the  ni'in!ni-  that  tlu  point-  are  hroutilu  out 
whi.  h  are  Of  value  in  the  haiHllinu  of  men  and  material-.  It 
i-  .d-u  Will  to  kiep  lafore  the  niemher-  of  the  a.-xu  latioii 
til,  idea  that  their  advaneiiiuin  and  pntmotioii  deiteiid-  upon 
their  aliilitv  to  look  ahead  and  prepare  lor  tlu'  future.  .\- 
^'■neral  fdruncn.  you  are  leader-;  tiie  e\am|)I»--  you  -et  will 
lari^ely  govern  the  action-  tif  your  -ultt)rdinate-.  liy  u-inir 
tart  and  '^oiid  judizmeni  \()U  ran  -i(  uri-  their  eoiilnleiue  and 
Jo\alty. 

Alter  u  iirii't  addre-.-  it\  1  )r.  .\nuu-  Siiulair  in  uhieh  lit 
-poke  of  the  hiiportant  part  whit  h  the  inlkieiues  surrouiuiinjz 
the  appreiitiee  hav*-  in  his  su»  ( e-<  in  after  life,  the  .-ei  retary- 
trea-urer  jTt'-i  iiti-d  hi<  rejiort.  I  he  a-xw  iation  ha-  a  total 
meiulier.-hip  of  22'K  of  whidi  Jimi  ;ire  aitive  niemhers:  and 
th'ii-  i-  a  i>alanie  in  tlu-  trea.-ury  of  S.S'».  Secretary  Hall 
■•died  atttiitioii  to  the  LMowim:  inllueiue  of  the  association, 
ill'!  .;-  prot.f  of  tlii-  -tated  that  re<|Ur-t-  have  heen  receive<l 
liir  «.<ijiii'>.  (if  the  priK cedinii-  from  1  okio.  Japan:  liolivia: 
IVrii;   Maiithe-ler.   !".n<iland.  .'lul   fr<.in  South  .Vfri(a. 

•  >ii  WCdiii -d.i\  morninu  file  a--o(  iaiion  was  a<ldre— ed  l'\ 
iTank  .Nil  Manamy.  thief  lnjiKr  in-pettt)r  of  the  Interstate 
(  onuiK-rte Coinmis.-ion.  Iln  foHouin'i  is  an  ali-lract  of 
M'     \r  M,inam\"-  remark-:   -    •,■•.■. 

Mk.    Al",M\N\M\V   AI>I>RE«;S 

I  !i<    ])urp.i-e  ol    the  '•emdati*;!!-  or   in-pettioii   rule-   width 
■'      '    •-t.ilili.'iiied  a-  jjrovided  l>\  the  loitimotivi' in-pe(  lion  law 


<;f  Manh  4.  1015,  j-  to  inott-  derinilcly  show  whyu  a.KHiiiHK^- 
tive  is  "in  [iroper  «'onditi«in  and  siife  to  ojirratt."  a-  reijuin-d 
1»\  St'cti«in  J.  and  to  i.'uide  the  railroad  cc}in|<any  and  it- 
eini)l(>yc<-s  an«l  the  fecieral  iii>p«.'t  tors  s«»  t^K•lr  i<ini|>1ianee 
Avitn  and  enlioiMinuit  ol  the  l.iw  nuiy  [k*  :th)nii  uniform  line-. 
i»r  adiv  -peakinti.  tlu  I.iw  n'|uir«.>  lo*  «»ni<»tive^  to  K-  niain- 
lai1l^d  in  "prolier  toiit|iti<;n  an<l  -ale  t«»  operate"  and  prrjvid  - 
.:  firt  .ill  uri^ani/alion  tt.  -I  t  that  it  i-iotnplied  with.  the  ruK - 
arc  more  -pttiiu  an.l  t!  I'mitelv  i'i\  tin-  re-|Mm-.ihiJity  i<jr  tl»f 
perfornianc of  cvrl.iin  u-t-.  in-j^intion-  and  lep.iir-  re<(uired 
l»y  tht m.  I  >hall  tiot  atletnpt  to  explain  .ir  detViu-  eai  h  ruU. 
l>ui  will  tr\  to  mak-.  tkar  (h<»-e  that  are  -omevxhat  lieneral 
in  tht  ir  it-rni-  ami  \\ith  rt-|Htt  iti  uhitli  numemu-  <|iii>tion- 
iiave  iieeii  a-kt  <l.  . 

kule  2  i-  iilti'iit  II  wiiji  rult  7  of  tht  iMiiler  iii-jHttion 
rul»>.  It  (kliniltly  h\e-  the  respon-iliililv  for  failure  ti 
make  in-iiettion-  a-  re<|uired  l.\  the  rule-  and  rit|U're-  the 
mechanit.d  oflicer  in  cliarue  at  each  p(Mnt  to  knc»w  tliat  in- 
sj^ettion-  aii<l  repair-  are  made  in  acconhmce  with  tlu-  rule- 

I  hf  ut'iural  jiiirpo-e  of  rule  4  i-  t»t  re<|uiri'  the  pre-H-nt 
|ira<tite  of  in-|K'ctinL;  l<:t  t;motivi--  dailv  to  In-  <i;nt!nu<Ml  and 
to  .ivoid,  II  possilile.  the  nece-.-it\  of  re<|uirinL:  addition. d 
.-W(,rn  report-  of  in-pecti«tn.  I"t)rm  2.  whith  i-  retjuireil  l»y 
rult  4.  w.t-  nittiidetl  to  ai«om|>li-h  twn  tietiiute  pur|M»>e-: 
fir^t.  tt»  in-ure  an  in-pettion  of  ea»  h  hnomtitive  at  <ertain 
pre-tril>ed  period-:  and.  >ett»nd.  to  re<|uirt  the  f<ireman  or 
(ifrui-r  iji  I  haru'e  lo  know  tin-  conditittn  of  the  lottmiotive. 
ai.d  t'»  -.iy  why  d.ff.  i-  npt»ried  w.re  n<tt  repaired  l»e  fore  tic 
l<;conniti\t    i-  reiuriud   to  -ervite.  -'■ 

I  hi-  rule  will  a>-i-l  in  d<  tinitely  hxinu  the  re-ptni-ihilitx 
liil  operatinu  tiefettive  lot  omt»live>.  It  will  al-o  re«|uire  tin- 
lorem.m  to  exert  i-e  more  lareful  su|»ervi-i(m  over  tlie  work. 
<o  that  he  may  properlv  sji:n  {hv  reptirt.  The-e  in-|Kition 
rijiiirt-  mu.-t  l»e  Tiletl  in  the  office  of  the  railroad  toinpain 
wlurt-  tht  \    tan   Ik    t  hei  ki<l    if  nett'-.-ar\. 

I  h.iVf  no  (hniitt  thai  man\  of  mhi  feel  th.it  ihe-i  ruK  - 
h.t\e  platid  additi«inal  liurileii-  upon  tlu*  foreman.  l»ut  >ui  h 
W.I-  not  dit    inteniitui  aiitl  .i  pro|ter  oli-«Tvan« f  of  ihem  will 
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result  in  just  the  opposite.  J'hey  will  require  each  man  to 
shoulder  the  responsibility  that  rightfully  belongs  to 
him. 

If  the  foreman  uses  the  report  as  was  intended  and  makes 
it  .show  the  e.xact  reason  wh\'  repairs  were  not  alwa\s  made, 
the  responsibility  will  be  plated  exactly  where  it  belongs. 
If  proper  material  is  not  provided,  or  if  the  appropriation  is 
exhausted,  or  if  the  transportation  department  refuses  to 
let  him  hold  the  locomotive,  that  fact  should  be  noted  on  the 
report  so  that  it  may  be  considered  in  determining  the  reason 
why  the  repairs  were  not  made.  If  the  foreman  attempts 
to  cover  up  all  such  conditions  by  showing  rejxiirs  made, 
which,  in  fact,  were  not  made,  he  will  l)e  shouldering  a  l)ur- 
den  that  he  will  soon  find  himself  unable  to  carry. 

The  locomotive  inspection  law  has  not  been  in  force  long 
enough  to  .show  anv  material  results.  In  fact,  during  the 
first  year  or  two  that  any  such  law  is  in  force  the  principal 
thing  that  can  be  accomplished  is  to  investigate  accidents 
and  classify  the  causes  •^o  that  we  may  determine  just  what 
remedies  to  apply.  Enough  data  have  already  been  obtained, 
however,  to  justify  a  word  of  warning  and  advice  with  re- 
spect to  the  inspection  and  rej)air  of  certain  parts  where  in 
the  interest  of  safety  former  prac- 
tices should  l)e  improved.  Draw 
gear  between  the  locomotive  and 
tender,  including  safety  chains  or 
bars  with  their  fastenings,  should 
be  frequently  and  carefully  in- 
spected, 22  accidents  resulting  in 
2  killed  and  21  injured  having 
already  been  reported  due  to  fail- 
ure of  the  draw  gear. 

Reversing  gear  has  caused  38 
accidents,  most  of  which  could 
have  been  prevented  l)y  proper  in- 
spection and  repair  and  by  provid- 
ing sufficient  clearance  around  the 
reverse  lever  to  prevent  injury 
when  handling  it. 

Failures  of  rods  and  crank  pins 
have  caused  2.S  accidents,  resulting 
in  1  killed  and  25  injured.  There 
is  no  doubt  that  a  better  method  of 
inspecting  these  i)arts  can  and 
should  be  followed,  although  it 
mu-^t  be  admitted  that  the  defects 
which  cause  failures  are  usually 
of  a  character  which  are  difficult 
to  detect.  However,  better  mainte- 
nance of  rods   and   boxes   will  do 

much  to  prevent  such  defects  from  developing  and  thereby  aid 
in  preventing  accidents. 

Failure  of  springs  and  spring  rigging,  which  is  freijuently 
said  to  l>e  of  little  importance  from  a  safety  standpoint,  has 
killed  2  and  injured  7  since  such  accidents  have  been  report- 
ed to  us.  These  parts  should  be  given  more  attention  and  in 
no  instance  should  a  wa.'^hout  plug  with  a  projecting  square 
head  Ije  used  where  it  can  be  struck  by  springs  or  equalizers 
in  case  of  failure.  Many  similar  matters  might  l>e  enumerat- 
ed, but  enough  has  been  said  to  direct  attention  to  the  causes 
of  some  of  the  most  frequent  and  serious  accidents  and  to 
give  a  general  idea  of  the  purpose  and  scope  of  the  work  of 
the  Locomotive  Inspection  Bureau. 

CAR  DEPARTMENT  PROBLEMS 

An  abstract  of  the  pajjer  on  this  subject  was  published  in 
the  September  issue  of  the  Railway  Mechanical  Engineer  on 
page  453. 

Discrssiox 

The  paper  and  the  discussion  all  indicate  a  growing  ap- 
preciation on  the  part  of  locomotive  department  foremen  of 


L.    A.    North, 
General   Foremen 


the  importance  of  the  car  department.  As  the  general  fore- 
man of  the  locomotive  department  is  usually  in  line  for  pro- 
motion to  the  position  of  master  mechanic  he  should  endeavor 
to  become  familiar  with  car  department  matters  by  keeping 
in  touch  with  the  car  foreman.  The  work  of  the  car  de- 
partment not  only  involves  the  actual  mechanical  work  of 
repairing  cars,  but  also  requires  a  knowledge  of  the  Master 
Car  Builder's  rules,  the  safety  apjjliance  standards,  rules  for 
loading  material,  etc.,  concerning  all  of  which  the  general 
foreman  should  acquire  some  knowledge. 

It  was  brought  out  that  the  work  of  the  car  department 
in  expediting  the  movement  of  cars  may  often  be  greatly 
facilitated  by  the  locomotive  department.  The  majority  of 
car  rej)air  shojjs  or  re{)air  yards  are  not  very  well  ecjuipped 
and  must  depend  upon  the  locomotive  department  for  much 
of  their  blacksmith  and  machine  shop  work.  While  it  is 
natural  for  the  general  foreman  to  be  more  interested  in  the 
outjjut  of  his  own  department  he  should  not  overlook  the  fact 
that  lack  of  proper  co-operation  with  the  car  department  often 
results  in  delays  of  from  eight  to  ten  hours  to  cars  under 
lading,  because  the  work  required  by  the  car  department  was 
not  given  the  attention  it  deserves.  The  opinion  was  ex- 
pressed that  sufficient  interest  has 
not  been  taken  in  the  subject  of  car 
department  apprentices.  An  ap- 
prenticeship system  is  needed  to 
develop  the  right  kind  of  material 
for  foremen  in  this  department. 

Several  suggestions  were  made 
for  the  prevention  of  hot  bo.xes. 
A  case  was  mentioned  in  which 
consideral>le  trouble  from  hot 
boxes  was  found  to  be  due  to  the 
practice  of  the  car  repairmen  of 
l)Utting  new  wheels  in  service  with- 
out scraping  the  paint  off  the  jour- 
nals. It  was  thus  impossible  to 
detect  slight  burrs  or  rough  sjjots 
which  might  be  on  the  journals, 
before  they  were  placed  in  service. 
By  scraping  off  the  paint  and  in- 
specting the  journal  it  is  possible 
to  smooth  up  any  rough  spots  which 
may  be  found,  with  a  file  and 
emery  cloth,  this  practice  having 
resulted  in  a  decided  reduction  in 
the  number  of  hot  boxes.  The  im- 
President,  ])ortance  of  rolling  the  surfaces  of 

's  Association  ',         .  i  -     '       i  -         . 

the  journals  atter  they  are  titled 
was  emphasized.  Where  this  {prac- 
tice is  not  followed  the  surface  of  the  journal  will  be  smooth 
in  one  direction,  but  slightly  rough  in  the  other.  If  it  is 
known  in  which  direction  a  car  to  which  the  new  pair  of 
wheels  is  apj)lied,  is  going  to  run  on  its  next  movement  the 
probability  of  hot  boxes  can  be  greatly  reduced  by  placing 
the  wheels  under  the  car  ^■o  that  the  journals  will  run  in  the 
smooth  direction. 

LOCOMOTIVE  COUNTERBALANCES 

BY  H.  E.  WARNER 
■  Suptrintendent  of  Shops.  New  York  Centrml  West,  Etkhart,  Ind. 

There  are  two  forms  of  driving  wheel  counterbalance  in 
general  use — the  style  commonly  used  on  wheels  of  large 
diameter,  where  it  is  possible  to  oi>tain  sufficient  weight  far 
enough  from  the  center  of  the  wheel  to  obtain  the  required 
balancing  effect,  is  the  one  cast  solid  with  the  wheel  centers. 
On  wheels  of  small  diameter,  where  it  is  impossible  to 
obtain  enough  weight  in  the  required  space,  the  counter- 
weights are  cored  hollow  and  then  filled  with  lead.  It  is 
the  practice  in   some  of  the  large  shops  to  pour  the  lead 
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into  open  chambers,  which  are  covered  with  a  steel  plate 
bolted  on,  or  the  core  holes  are  tapped  and  plugged.  This 
prevents  any  possibility  of  the  lead  being  lost  out  or  shaken 
loose  and  rattling  around  as  the  wheels  revolve,  which  might 
occur  in  the  case  of  improperly  cleaned  and  filled  closed 
chambers. 

This  weight  in  the  v.heels  must  balance  all  the  revolving 
parts,  and  a  portion  of  the  reciprocating  parts.  The  greater 
the  proportion  of  reciprocating  parts  that  are  balanced,  the 

.smaller     will     be     the 


longitudinal 


W.   T.   Gale,   Vice-Pres., 
General    Foremen's    Association 


disturb- 
ance of  the  engine, 
but  the  greater  will  be 
the  vertical  disturb- 
ance. This  unbal- 
anced vertical  compo- 
nent  causes  the 
pressure  of  the  driver 
on  the  rail  to  vary 
during  its  revolution, 
and  if  the  engine  is 
running  at  high  speed 
the  effect  on  the  rail  is 
like  the  b  1  o  w  of  a 
heavy  hammer.  On  the 
other  hand,  if  too  little 
of  the  r  e  c  i  procaling 
parts  are  counterbal- 
anced there  will  be  an 
excessive     longitudinal 


disturbance  of  the  en- 
gine. The  counterljalance  should  be  a  medium  l>etween  these 
two  extremes,  and  the  only  question  is:  What  portion  of  the 
reciprocating  parts  is  to  be  left  unbalanced? 

A  great  man)'  experiments  and  theoretical  calculations 
have  been  made  to  find  an  answer  to  this  question.  Dr. 
W.  F.  M.  Goss,  one  of  the  early  investigators  of  the  action  of 
overbalance  on  the  rail,  presented  a  paper  before  the  meeting 
of  the  .\meric.in  Societv  of  Mechanical  Engineers  in  New 

A'ork,  December,  1896, 
in  which  experiments 
in  the  Purdue  Locomo- 
tive Testing  Laboratory 
were  summarized.  The 
rear  driver  of  the  loco- 
motive (a  4-4-0  type) 
was  o  V  e  r  b  a  1  anced 
about  50  per  cent  ac- 
cording to  various 
rules.  At  speeds  in  the 
neighborhood  of  60 
m.p.h.  the  greatest 
j)ressure  of  the  wheel 
on  the  rail  was  28,000 
lb.,  or  twice  the  static 
pressure.  It  was  also 
shown  that  the  contact 
of  wheel  and  rail  is 
not  continuous,  but  a 
succession  of  impacts. 
This  was  shown  to  be 
true  even    when   wheel   pressure   is  heavy. 

The  rule  adopted  by  the  American  Railway  Master 
Mechanics'  Association  is  to  balance  the  weight  of  all  the 
reciprocating  parts  on  one  side  of  the  engine  minus  1/400 
part  of  the  weight  of  the  engine.  This  rule  is  generally 
used  throughout  the  United  States.  It  is  modified,  how- 
ever, in  some  instances  by  limiting  the  counter\veights  to 
from  55  per  cent  as  a  minimum  to  65  per  cent  as  a  max- 
imum of  the  weights  of  the  reciprocating  parts,  for  road 
engines,   this   weight   being   divided   equally  among  all  the 
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driving  wheels.  This  is  not  universal  practice.  If  the 
wheel  centers  are  too  small  to  put  all  the  counterbalance 
apportioned  to  the  main  drivers  on  the  side  opposite  the 
crank  pin.  and  get  it  within  a  reasonable  area  that  does 
not  exceed  the  area  of  half  of  the  semi-circle,  the  excessive 
weight  should  be  distributed  equally  among  the  remaining 
wheels  on  the  same  side  of  the  engine. 

On  the  Chicago  &  North  Western  the  j)ractice  is  to  make 
the  final  adjustment  of  weight  in  the  counterbalance  after 
the  axle  and  crank  pins  have  l^een  pressed  in.  The  wheels, 
with  crank  pins,  nuts  and  washers  m  place,  are  so  arranged 
that  the  journals  can  roll  on  level  straight  edges.  On  main 
wheels  of  outside  hung  valve  gear  engines  l)oth  eccentric 
cranks  must  be  in  place.  On  the  side  op[K)site  to  the  one 
being  weighed  a  weight  tx^ual  to  the  weight  of  the  back 
end  of  the  eccentric  rod  must  be  hung  on  the  eccentric  crank 
pin;  the  crank  pin  on  the  opposite  side  from  the  one  l>eing 
weighted  should  be  alx)ve  and  in  a  vertical  line  drawn  tlirough 
the  center  of  the  axle.  Weights  are  hung  on  the  crank  pin 
until  the  wheels  are  balanced,  and  will  remain  in  any  posi- 
tion. The  sum  of  these  weights  should  equal  the  required 
unbalanced  weight,  which  is  composed  of  that  portion  of  the 
main  rod  and  side  rod  jilus  the  reciprocating  weight,  which 
belongs  to  the  wheels  being  balanced.  If  tlie  sum  of  the 
weights  does  not  e(jual  the  required  unbalanced  weight  at 

the  crank  pin,  then 
additional  weight  must 
be  added  to,  or,  as  the 
case  might  l>e.  weight 
should  be  removed 
from  the  counterbal- 
ance until  the  wheel 
does  balance. 

All  the  r  e  V  o  Iving 
weights  l>elonging  to 
each  wheel  and  all  the 
recij)r(Kating  wcight>^ 
on  one  side,  less  the 
total  weight  of  engine 
divided  l>y  400,  are 
balanced.  This  weight 
is  to  Ik^  e<jually  di- 
vided between  all  the 
wheels  on  one  side. 
The  revolving  weight-^ 
are  the  crank  pins 
complete  w  i  t  h  nuts 
and  collars,  the  back  end  of  the  main  rod  complete,  and 
that  portion  of  the  complete  side  rod  which  l)elongs  to  each 
wheel.  On  the  outside  hung  valve  gear  engines,  in  ad- 
dition to  the  above,  the  eccentric  crank  complete,  and  the 
back  end  of  the  eccentric  rod  complete,  are  included.  The 
reciprocating  weights  are  the  piston  and  rod.  crosshead  and 
pins,  crosshead  arm,  the  lower  end  of  the  combination  lever 
arm,  the  combination  lever  link,  and  the  front  end  of  the 
main  rod,  all  parts  complete.  The  side  rods  and  main  rods 
should  be  weighed  complete  with  each  bearing  separately 
supported  on  round  bars  passing  through  the  center  of  the 
bearing. 

The  practice  of  the  New  York  Central  corresponds  to  the 
rule  adopted  by  the  .\merican  Railway  Master  Mechanics' 
Association,  except  that  the  weight  of  the  reciprocating  parts 
minus  1/400  weight  of  engine  is  changed  when  necessar>- 
to  come  inside  the  following  limits:  For  wheel  centers 
under  58  in.  in  diameter  the  minimum  is  55  per  cent,  and 
the  maximum  is  66  per  cent  of  the  total  reciprocating  parts. 
For  wheel  centers  over  58  in.  in  diameter  the  minimum  is 
60  per  cent,  and  the  maximum  is  66  per  cent  of  this  weight. 
The  reciprocating  parts  taken  into  consideration  are:  the 
piston  complete,  the  piston  rod,  the  crosshead  cfMnplete,  the 
crosshead    arm    and    the   combination    link    on    Walschaert 
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valve  gear  engines  and  the  front  end  of  the  main  rod  com- 
plete. The  main  and  side  rods  are  all  weighed  on  knife 
edge  su}»|)orts.  The  allowance  for  the  weight  of  the  eccen- 
tric crank  is  40  lb.  for  cranks  the  weight  of  which  is  less  than 
50  11).  and  80  II..  for  cranks  the  weight  of  which  is  50  lb.  or 
more. 

The  nnal  adjustment  of  the  counterbalance  is  made  as 
shown  in  Fig.  1.  The  a.xle  supjiorts  are  13<2  in.  by  10  in. 
by  50  in.  steel  plates  mounted  with  horizontal  adjustment 
on  ca-t  iron  horses.  The  weight  support  is  of  wrought  iron 
hung  fn.ni  a  yoke  to  fit  over  the  crank  j)in,  the  bearing  being 
on  two  ,^-in  rollers  set  4  in.  between  centers.  The  a.xle  sup- 
ports are  leveled  with  a  spirit  level.  The  counterbalance  is 
adjusted  to  make  the  op|)osite  j)in  set  exactly  over  the  center 
of  the  axle. 

A  report  on  '"Counterbalancing"  jjresented  to  the  Master 
^Mechanics'   convention,    June,    1915,    advocated    a    ratio   of 


Fig.     1 — Adjusting     Counterbaiance     on     a     Locomotive 

the  total  weight  of  the  recijirocating  parts  on  one  side  of 
the  engine  to  total  weigiit  of  engine.  Tests  were  run  on 
nine  engines  of  the  4-4-2  type.  80-in.  drivers,  on  the  Phila- 
delphia &:  Reading  to  determine  what  this  ratio  should  be. 
At  the  conclusion  of  the  test  the  recommendation  was  made 
that  the  reciprocating  parts  .should  weigh  less  than  1/160 
part  of  total  weight  of  the  engine,  and  that  50  per  cent 
should  Ijc  counterl)alanced  for  engines  running  at  "diameter 
speed,"  i.  e.,  a  speed  in  miles  per  hour  equal  to  diameter 
of  wheels  in  inches.  If  normal  speetl  is  less  than  this,  the 
counterl)alance  percentage  may  be  raised  to  as  high  as  65 
j>er  cent. 

It    is    very    evident    that    the    percentage    of    the    recip- 
rocating parts  balanced  is  simply  a  compromise  to  give  the 


best  average  performance  at  all  speeds  within  range  of  the 
Ifxomotive.  But.  on  the  other  hand,  the  amount  of  counter- 
balance apportioned  to  the  reciprocating  parts  should  be 
kept  as  low  as  possible  in  order  to  minimize  the  so-called 
"hammer  blow"  on  the  rail,  and  to  make  the  motion  of  the 
engine  more  steady.  The  logical  solution  then  is  to  keep 
the  weight  of  the  reciprocating  parts  as  low  as  possible,  using 
heat  treated  steel  and  hollow  members  wherever  opportunity 
offers. 

DISCUSSION 

B.  F.  Harris,  Sou.  Pac,  stated  that  the  two-thirds  rule  is 
used  on  that  system,  the  over-balance  in  any  wheel  being 
limited  to  an  amount  which,  when  multiplied  by  38.4  times 
the  radius  in  feet  of  the  center  of  gravity  of  the  counter- 
i)alance,  will  not  e.xceed  75  per  cent  of  the  static  wheel  load. 
The  following  method  is  u.sed  in  correcting  counterbalances: 
To  a>certain  the  weight  in  the  driving  wheels  which  is  un- 
Italanccd  by  the  weight  of  attached  parts,  take  two  horses  of 
convenient  size  and  on  these  place  two  rails  weighing  not 
less  than  72  lb.  per  yd.  The  upper  surfaces  of  these  should 
l)e  made  perfectly  smooth  and  covered  with  a  thin  lubricant 
Place  the  mounted  wheels  so  that  the  journals  will  rest  on 
the  rails,  which  must  i>e  parallel  and  perfectly  level  both 
lonijitudinallv  and  transverselv.  Draw  one  line  across  the 
face  of  one  of  the  wheels,  through  the  centers  of  the  axle  and 
crank  ])in  and  anotiier  line  through  the  center  of  the  axle 
at  right  angles  to  the  first  one.  The  second  line  indicates 
the  position  of  the  pin  and  counterbalance  on  the  opposite 


Method    of   Weighing   Counterbalances   on   the   Southern    Pacific 

wheel.  On  a  line  midway  between  these  two,  viz.,  45  deg. 
from  each,  clamp  a  10- ft.  wooden  straight-edge.  Measure 
off  from  the  center  of  the  wheel  on  the  straight-edge  a  dis- 
tance of  60  in.  and,  with  the  straight-edge  level,  place  a 
vtitical  support  at  this  point  with  its  lower  end  resting  on  a 
platform  scale.  This  will  weigh  both  counterbalances  at  the 
^ame  time.  Ascertain  the  weight  of  the  vertical  support  and 
the  end  of  the  straight-edge  resting  on  the  scale,  the  other 
end  being  supjiortcd  at  a  distance  of  60  in.  from  the  scale 
or  at  the  center  of  the  axle.  Sul.)tracting  this  weight  from 
tile  former  weight,  the  remainder  will  be  the  weight  of  both 
counterbalances  corrected  for  a  distance  of  60  in.  from  the 
center.  To  find  the  effective  counterbalance  for  one  wheel 
at  crank  pin  distance,  multiply  this  remainder  by  the  length 
of  the  lever — that  is,  60  in.,  and  by  1.4142  (secant  45  deg.) 
and  divide  by  twice  the  crank  pin  radius  in  inches.  This 
method  is  based  uj)on  the  assumption  that  the  weights  in 
the  two  wheels  are  alike,  as  both  are  weighed  together,  and 
n(i  means  is  provided  for  correcting  for  differences  between 
the  two  wheels. 

Several  members  objected  to  the  practice  of  distributing 
the  over-balance  for  reciprocating  parts  among  the  drivers 
other  than  the  main  wheel.  This  leaves  the  main  wheel 
liglit  and  if  the  amount  of  the  over-balance  thus  distributed 
is  large  it  will  cause  the  rod  bushings  to  pound  out  and  may 
lead  to  the  fracturing  of  the  rods.  The  use  of  counterbal- 
ance bobs  placed  on  the  main  axle  inside  the  frames  has 
effected  a  reduction  in  the  wear  on  rod  bushings  in  such 
casesi 
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FITTING  UP  SHOES  AND  WEDGES 

BY  W.  E.  WARNER 
Shop  Superintendent,  New  York  Central  West,   Elkhart,  Ind. 

The  importance  of  having  the  shoes  and  wedges  properly 
adjusted  on  u  locomotive  frame  cannot  be  overestimated.  A 
set  of  shoes  and  wedges  improperly  adjusted  may  cause  an 
endless  amount  of  trouble  in  the  operation  of  the  engine,  as, 
for  instance,  the  breaking  of  side  rods  and  main  frames,  the 
cutting  of  flanges  and  numerous  other  defects  to  the  locomo- 
tive mechanism.  In  order  to  lay  out  shoes  and  wedges  cor- 
rectly it  i.>  necessary  that  the  frames  be  correctly  laid  out  and 
machined.  They  should  be  set  up  in  a  square  and  level 
])Osition  pruperly  adjusted,  the  binders  in  place  and  bolted 
as  tightly  as  possible  without  setting  up  any  unnecessary 
strain.     The  pedestal  jaws  should  be  chipped  and  filed  to  a 


Fig.  1 


plane  surface,  because  the  shoes  and  wedges  must  have  a 
solid  Ix'aring  against  the  jaws.  Otherwise  there  is  liability 
that  they  will  l)e  broken  when  too  great  a  force  is  applied  to 
them. 

A  method  of  laying  out  the  shoes  and  wedges  that  has  given 
entire  satisfaction  in  every  particular  in  many  large  shops  is 
explained  herewith.  In  this  description  the  subscript  num- 
bers refer  to  the  various  jaws,  the  forward  jaw  being  num- 
bered 1.  The  "primes"  indicate  that  the  point  in  question 
is  located  on  the  inside  of  the  frame.  To  locate  the  center 
of  the  axles  on  the  frame  refer  to  Fig.  1.  Lay-off  the  line 
AB,  parallel  to  the  top  of  the  frame,  with  hermaphrodite 
calipers  at  any  convenient  distance  below  the  top  of  the  frame. 
\\'ith  one  leg  of  a  square  on  top  of  the  frame  draw  the  ver- 
tical lines  DC  from  the  front  and  back  faces  of  the  main 
jaw  (jaw  2  in  this  case)  intersecting  the  line  AB.  Bisect  the 
line  DD  to  obtain  the  center  of  this  jaw  at  O.  Locate  the 
centers  O^  and  O.  of  the  other  jaws  by  means  of  standard 
solid  trams  of  the  correct  length. 

To  locate  the  centers  of  the  jaws  on  the  other  side  of  the 
engine  square  with  those  centers  which  have  just  been  de- 
termined, run  lines  EF  through  both  cylinders  and  parallel 
to  the  frames.  Place  a  straight  edge  through  the  main  jaws, 
just  below  this  line,  and  square  it  to  the  lines  on  both  sides. 
With  parallel  blocks  on  top  of  the  frames  square  up  from 
the  straight  edge  and  intersect  the  line  AB  at  H  on  both 
sides  of  the  engine.  The  position  of  the  square  is  indistinctly 
shown  in  Fig.  1.  Locate  the  center  of  the  main  jaw  on  the 
other  side  of  the  engine  by  transferring  the  distance  HO 
from  the  first  side  trammed.  The  centers  of  the  other  jaws 
are  located  as  described  above. 

The  centers  of  the  jaws  having  been  located  the  next  prob- 
lem is  to  lay-off  the  size  of  the  l)oxes.  Referring  to  Fig.  2 — 
lav -off  JK,  equal  to  the  size  of  the  box  to  be  used,  on  each 
jaw  such  that  the  point  O  is  equidistant  from  /  and  A'.  With 
the  dividers  set  for  ^  in.  lay-off  the  po'iits  L  and  M  from 


/  and  A',  respectively.  The  shoes  and  wedges  should  then 
be  put  in  place  and  the  number  of  liners  determined  for  each 
by  squaring  down  from  the  points  /  and  A  on  the  frame,  at 
least  1/16  in.  being  left  for  machining.  After  the  shoes  and 
wedges  are  properh-  lined  they  are  clamped  firmly  in  place 
by  means  of  spreader  jacks,  the  wedges  being  raised  ^4  in. 
from  the  binder.  From  the  points  L  and  .V  on  the  frame 
lay-off  arcs  at  T  and  R  on  the  shoes  and  wedges  such  that 
LT  will  equal  MR,  this  length  being  such  that  T  and  R  will 
be  well  on  to  the  shoe  and  wedge.  Lay-oft"  arcs  at  U  and  5 
such  that  TU  =  RS. 

Referring  to  Fig.  3 — From  the  point  M  on  the  line  AB 
erect  a  perpendicular  PQ  by  the  following  method:  Lay- 
off MN  on  AB  equal  to  MO:  with  O  and  N  as  centers  draw- 
arcs  of  equal  radii  on  the  shoe  intersecting  at  P  and  Q.  A 
line  drawn  through  the  intersection  of  these  arcs  will  be  per- 
pendicular  to  AB.  Then  locate  the  points  R  and  S  on  this 
line,  these  points  to  serve  as  gaging  points.  Locate  S'  on  the 
inside  of  the  shoe  from  a  straight  edge  extending  between 
the  frames,  as  shown  in  Fig.  3,  and  set  square  to  the  frames 
by  squaring  both  ends  of  the  straight  edge  from  the  line  PQ 
on  both  sides  of  the  engine.  Then  set  an  adjustable  tram  to 
the  distance  ^f^  J/^,  (Fig.  2),  and  with  R,  .V  and  .S"  as  center^^ 
locate  R,  S  and  S'.  In  the  same  manner  locate  R^,  S^  and 
.S'o.  To  locate  the  gage  points  on  the  wedge  set  a  small  scale 
tram  to  the  box  size  plus  one  inch,  checking  this  distance 
with  the  points  LM  on  the  line  AB,  and  with  R,  S  and  S"  as 
centers  locate  the  gaging  points  T,  U  and  V  respectively  on 
the  wedge.  After,  by  this  process,  all  the  gage  points  on  all 
the  shoes  and  wedges  are  laid-off,  the  shoes  and  wedges  are 
ready  for  machining.  When  the  engine  is  wheeled  it  is  well 
to  check  the  distances  l>etween  the  wheel  centers  and  rod 
lengths  with  the  standard  solid  trams. 

DISCUSSION 

The  discussion  indicated  that  the  ])ractice  of  laying  out 
shoes  and  Vvcdges  outlined  in  the  report  is  generally  followed. 
Exception  v/as  taken,  however,  to  the  u.^^e  of  lines  througli  the 
centers  of  the  cylinders  as  a  means  of  squaring  the  boxes  on 


Fig.  2 

the  two  sides  of  the  engine,  because  of  the  case  with  which 
these  lines  may  be  knocked  out  of  proper  adjustment.  The 
use  of  the  fish-tail  tram  is  preferred  in  some  cases,  for  this 
reason.  Although  the  proper  laying  out  of  shoes  and  wedges 
is  necessary  to  prevent  cut  driving  wheel  flanges,  there  are 
other  causes  for  this  trouble.  Where  it  exists  and  difficulty 
lias  been  found  in  locating  the  cause,  it  will  often  l^e  dis- 
closed by  calipering  the  tires.  On  the  El  Paso  &  Southwest- 
ern, where  considerable  trouble  has  been  experienced  from 
cut  flanges  due  to  track  conditions,  a  water  rail  washer  is 
being  used  with  success.  Water  is  piped  from  the  boiler  to 
points  in  front  of  the  leading  truck  wheels  and  back  of  the 
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:iii-   t<;|Ul..'ttvi«j1lt   of.  tht*   fci  ij'rni  al^         par^s   on    nin     ~i(lt     nf 

.  thf^  cuyiruv  Ui  total    wtiirht   of  iiii,'in»-.     'ri-t>   wen.-    run    on 

JViru-  i-nirufi-  of  the  4-4-J  txiic.  Mi-jn.  driver-,  on  the   I'hila- 

<lei]ihia  it   keadinn  to  detenniiu-  what   this   ratio  -hoiiltl   he. 

At  the  ( oni  ki.-toii  of  the  te-t   tin    rn  oniineitdation   wa?  made 

tlKit  the   neifiroiatini;   par;-    -li.iuM    \\e'.i;h|le><   than    1    l'>i' 

jiarr    i.f    tfttal    u»-i<jln    ui    iht-    (Utiint.    and    tl'ial    .^"    per    leiit 
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l-e-t  average  perfonnaiue  at  all  .-peed-  within  ran^e  of  the 
lot  Dniotive.  Hut.  on  tlu-  other  hand,  tiu"  amount  (.f  (ounter- 
lialaiue  a[ip<irtioned  to  iIk-  ri'<  ijiro*  atiniL;  part-  .-hould  he 
kept  a<  low  a-  po--iiiii  in  nnler  to  niinimi/e  the  >o  e.dled 
■h.itnmer  Mow"  on  the  rail,  and  to  make  tlu'  motion  of  the 
ttiLriiK-  niorr  -t».ad\.  I  he  lo^it  al  -olution  then  i-  to  keep 
the  weiiiht  of  the  rei  iivnKatimj  part-  a-  low  as  po.-.-ihle,  u.sint; 
heii't  treated  >ieel  an^l  hollow  nuniher-  wlurewr  op]>ortunity 
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i;.   i      ll.irri-.  Sou.   Pat..  -I, Kid  th.il  the  twd-thirds  rule  i> 
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The  folUiwinu  method  i-  u-kI  in  eorrcetiiiil  lountwr  ha  lances:. 
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'onvinient   -Ia-  and   on   tlu-e  phue  two   rail>   we'uhin»:  luit 

le--  than  7 J  ll».  jk  r  \d.      i  lu   upper  Mirfaee.-  of  then*  sliouhl 

he  m.Vdi-  i»erfe<tl\    -mooth  ami  eowred  with  a  thin  luttri(ant 

i*hue  ilu    niouined   wix-el-   -o  that   the   journal-   will    re-t  on 

tlu-  rail-,   whieh   nni-t  he   parallel  and   pert"eetly   levi-1   hoti: 

.nu'iludin.illy   and  tran-ver-el\ .      Draw  one   line  aim--   the 

lec  of  one  of  the  wheel-.  throuL,'h  the  ( enii-r-  of  tlu-  a\K-  aiui 

ank  pin  and   aiualu-r  line  throULih   the  i  enter  of  tlu-  axle 

I   riuht  an;:!*  -  t«(  the  nr-t  one.       I  he   -eeond   liiu-   indi<ates 

the  piti-iiion  c)f  ihi.    pin  a.nd  i  .uinttrha.hnu  t-  on  the  o|>positc 


Methoa    of    Weighing    Ccimterhnl.inces   on    the    Southern    Pacific- 

\,iuii.  «  »n  .1  lim  nndw.i;.  lnlwein  the-e  two.  viz..  4.>  (li'iT. 
front  ea*  h.  (lamp  a  ln-tt.  uoodi-n  -traisjlit-edue.  Mea-ure 
ot'f  from  tlu-  eeiiti  r  ui  i!u  wlinl  on  tlu-  -traitiht-edye  a  di.s- 
t.nae  of  o't  in.  and.  with  tlu-  -traiizht-idue  level,  phue  a 
vtrtit.d  .-upport  at  thi-  point  with  it-  lower  ind  re-tinu  on  a 
jil  itform  -lah-.  1  hi>  will  wt-i^h  l)oth  ( ounterhalant  es  at  the 
-ame  lime,  .\-terlain  tlu-  weight  oi  liu-  verti«al  .-up[)ort  antl 
lii(  .-iiti  (.f  tiu-  -traiiiht-edu'e  re-iiiiL;  on  the  -eale.  tlu-  other 
riid  heinu'  -upp<irtid  at  a  di-tantt-  of  fi(<  in.  from  the  -eale 
or  at  the  tenter  of  tlu-  axle.  Suhtra*  tinu'  thi-  weight  from 
till-  fornu-r  weight.  llu  remaiiuler  will  In-  the  weight  of  hoth 
( (lunterhalani  e-  (orir«t«<l  f.»r  a  di-tan<i-  of  't'l  m.  from  the 
eenier.  I  o  fuid  the  elli-iti\r  i  ounurhalan*  i-  for  oiu-  wheel 
.It  trank  jiin  di-lann  .  nudtijily  thi>  nniaindir  hy  the  lenu'tl. 
of  the  Kver  th.it  i-.  <»<i  in..  an<l  h\  l.414_'  (-i-(ant  4.>  dei;. ) 
,ind  divide  l>\  iwiii  ihr  i  rank  pin  r.idiu-  in  ini  lu--.  ihi.^.. 
ineiiiod  i*  ha-i-d  upon  tin-  a— umption  that  Vthe  wt-iizhts  in 
till-  two  wheel-  ari-  alikt-.  a-  hoth  ari-  w-ei^hed  tomther,  and 
]]•.  nu.iii-  i-  providtd  for  edpn  i  tin;.;  for  difft-n-iu  e-  U-tween 
ih(-  two  'vvlu-el-.  '■' ;'-  .-■•".r-'-, 

Seviral  nu-moer-  ohji-ited  to  tlu  praitiet-  of  di-irihutinu 
du  owrdialaiue  for  n-i  iproi  alini;  part.-  amnnu'  the  drivers 
other  than  llu  niain  wheel.  Ihi-  leave-  the  main  wluel 
li;i';;  and  if  l\\r  anioum  of  the  ovir-l  >.ilani  t-  tlui-  di-triliuted 
i>  l.ir'_'*-  it  will  lau-t  the  n;<l  hu-hini:-  to  |>ounil  out  aiul  ma\- 
lead  to  tlu-  frai  luring  of  the  rod,-.  The  u-e  ot  (ounttrhal- 
anee  ltol»  plaerd  on  tlu-  main  axle  iii-ide  llu-  frames  has 
-v'ffeeled  a  rediution  in  the  wt-ar  on  rod  hu>hinii->  in  sueh 
«  a-i--.  -^      ■'.    ■'    .,.-;'■■ 
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1  iniNd  IP  SHOKS  AM)  w ii)(;i:s 

•  ...       .  HV  U     I-.  W  \KM  K 

'     ^sh'VP  SiipiTiiilcndi'iil.   New    ^<iik   (\-nlral   West.    I'lkhaii/Jnti.       . 

I  ill''  iinp'Mtaiii  c  of  liaviiiLC  llu'  >litn.«  ;oid  \\c»l^e>  ■pTtifiorly 

.  '  i-ti'<l  <»n  .(  lot  oinutiw  I'raiiK-  laiiiiol  iu-  o\vri>tiniatc<i.      A, 

if  .»h()f«  and  wnlm-  inipmiirrlx   adju-tcd  jnay  .cau>e.an 

i<lie-*s  uivif'iiiit  <'i'  tniul'li'  ill  tin-  n|»iTali<in  (.)f  iIil-  engine,  US, 

.f  :iu?<laii.* 'V  llie  linakiim  of  -iik-  rinU  and  main  frame-,  the 

utui.iti  of.iilanitvs  and  nunuTnii-  other  <K-fc'tt->  t<')  tlu'  loiomo- 

ifvv  Visvii  "ini>iTiTi.'     In  ordrr  lo  lay  oui  -lioi'-  and  v\vd!i(.'>  cor- 

(•■  iH.rt'v>iiry  tlial  tlu'  l"rauu~  Kr  rormtly  laid  out  anl 

ill...  iiKi'.i.i.       riu-}'   -Ik'uM    \>v   -rt    uji    in   a    ><|uar«.'   and    K-vrl 

|Mt-ition  . :»ro[icrly   adiu-t(.<l.  tin    Kinder-^  in  [)la»c  and  l-oltcd 

a-   tiirh'l-v"  us   jMis-iMi'   witlioui    -rttinc:   uf».  liny    unne<"C'>,-ar'y 

-'•li-        the  |»edi'>tal  ja\v>  >li(!uld  I'l-  (hi]i|H'd  and  fiU-d  tofi 


Fig.    1  ;■    ,V    ;/-'V  ■- 

i>Mi-  'i'-faic.  liivaU'^t'  thf~>-h(K->  aji(!  wdi:t"?  "mU-t  bayi'  :i 
-olid  iNfariim  a.irain-t  tlir  j.iu-.  <  Mlurw  i-v  tlu-ri-  i>  lia!>ilily 
liiat  tht-y  will  Ik.*  l>i"okrii  uluii  too  L'mit  a  foru-  j>  a] •(•lied  to 
fill-?)!.     ;  ■  V.     ••••.;   :•  :..  _  '.:.■.:■■'''■'-'■';.•■  y'.  —  ;■    " 

A  in.-tliix]  of  luyinuout  tT'u'  shoe-  and  \vc<lij:e"i  that  has  <4iven 

ititife  sati^f  uiinii  in  every  panic  ular  iirman\   lame  shops  i- 

.pUiin«''!  lurewiih.      In  tlii-  de-i  riptitm  tlu-  -ul)>eript  niun- 

.4»i.fri ;.r<rfvr.  to  the  \arioii-  jaw-,  the  forward  jaw  heiniz  nuni- 
hercci  1.  'I'lie  ■■prime-"'  itulieale  that  the  point  in  <|ue-tion 
is  .hx.iit«.*<l  oil   the  in-ide  <^f  the   franii-.       I'o  loeate  the  eenter 

■"*»f  tlw-iixie-  oil  the  frame  nfer  to  I  iu.  1.  Lay-off  the  lint 
l/>.  par.illel  to  tlu  t</p  of  tlie  frame,  with  lierma|ilirodite 
>  .tli|»er>  at  aiiv  KmxfniiiU  di-taiue  hilow  the  lop  of  the  Irame. 
W  ith  oiu-  leii  of  a  .-<|uare  on  top  «»f  the  frame  draw  the  \er- 
II.  .il  line-  /'(  from  the  front  and  l»aik  faie-  of  the  main 
jaw  (jaw  2  in  ihi-  ea.-e )  inter-ettinu  the  line  .l/>.  lii-eet  the 
line  J)l)  t"  ohtain  the  eenter  of  this  jaw  at  O.  Loeate  the 
uniers  (>,  and  (>.  of  the  other  jaws  l,y  mean>  of  -tandard 

-><<lid  tram-  of  the  mrred  U'nt,'th. 

lo  liHate  the  center-  of  the  jaw-  on  the  other  -i<le  of  the 

, i'nsiine  .>«.|uare  with  those  renters  whidi  have  ju-t  l»een  de- 
termined, run  liiu-  /•./•  throiiuh  hoth  cylinder-  and  ])arallel 
to  the  fr>ime-.  I'late  a  -trai^ht  eilu'e  throu.uh  the  main  jaw-, 
ju-t  lielou  thi-  line,  and  s<|uare  it  U>  the  lines  (•n  hoth  .sides; 
\\  ith  (•arallel  Moek-  on  t»^i»  (•f  the  frames  s(|iiare  up  froni 
ill.  -trainht  ed^e  and  intir-e»  t  the  line  .\Ii  at  //  on  hoth 
-ilie-  of  the  emrine.  The  po-ition  of  the  -<|Uare  i-  indi-tiiutly 
-h.iwn  in  I'iL'.  1.  lanate  the  t filter  of  the  main  jaw  on  the 
other  sitle  of  the  eiiuine  l>y  liMii-t'erriiiLr  tlu-  di-tanee  JIO. 
from  the  l"ir-i  -ide  trammed.  ilu-  K-nter-  of  the  other  jaw? 
•'f'    I'K.ite.J   a-  de-(  rihi-d   ahove. 

1  he  ei-ijter-  of  tlu-  iaw-  havini:  I.eeii  lo.  ited  the  lu-M  pro!>- 
lein  i.<s  to  l,iy-(jff  the  -i/e  of  tlu-  l.o\e-.  Keft-rriim  to  I-'i«£.  2 — 
1.1} -off  ./A',  ei|Ual  to  tlu-  -i/e  of  the  1m»\  to  he  ii-i-d.  on  each 
j  iw  suih  that  the  point  O  i-  t-.|uidi-tant  from  .^  aiul  K.  With 
ill'  divider-  -et  for   '  _•  in.  lay-off  the  po'uts  /.  aiul    U  from 


J  ami  A',  respe,  tivi-ly.  i  Ik  -lu^e-  and  wetliie-  should  then 
he  put  in  plaee  and  tlu  iuiml)er  of  linvr-  deiermiiu'd  f<»r  e;uli 
Itv  s(|uurinji  dc»wn  from  the  |»oinl-  J  aiul  A  (»n  the  framt-,  al 
lea.-t  1  1<»  in,  heinLT  left  f<^r  ma<  hininyj.  After  the  shoe-  and 
\Vt*d.!ie?i  ari;  l>n»])erly  line<l  tluy  are  (himjied  hrinly  in  pla<  e 
hy  nuans  of  ^prea<ler  ja«k-.  the  wetljiits-  JK-inii  rai-ed  '.  in. 
from  the  hindi-r.  l-"roin  the  [•oint-  /.  and  1/  on  the  fr.im.- 
lay-ot'f  ares  at  J  and  A'  <in  the  >h(»e-s  and  wediii--  such  that 
/./'  will  cjual  Mh'.  thi-  leiiiith  l-ein-.;  S4«h  lliat  '/'and  A'  will 
he  Will  oi>  to  the  sh<K-  ami  wediie.  Lay-<»ft'  an^- ':it /'  and  .** 
-ueh  that   It'         A.V. 

KeferriiiL:  to  KiLj.  .^  1  roin  the  point  .1/  on  tlu-  line  .l/> 
erect  a  ])erpendieular  7  (  '  hy  the  f»»llo\vint;  metlmd:  Lay- 
off .l/.V  on  J/>  e<iual  to  I/O.-  with  (>  iind  A* lis  renter:?  draw 
arcs  of  e«|ual  radii  tni  tlu-  -hot-  inter>eetini:  at  F  and  (>.  .\ 
line  drawn  thnnit^h  llu-  inter-et  ti«>n  of  ihe-e  arr<  will  be  ]>er- 
jnndiiular  t(^  I/t'.  Ilun  hnate  the  jK»int.-  R  ni\d  S  on  thi> 
line.  ihe>e  point-  to  :M.-rve  a-  ,i;ai;inii  pointi.  fioratc  .5"  on  the 
in-ide  of  the  -hoe  from  a  -traiiiht  ed,i;e  e\ten<Iiniz  hetweeii 
the  frame-,  a-  >hown  in  liu.  .-i.  and  Sft  -ijuare  to  the  fraiiu- 
hy  xjuarinu  hotii  end-  oi  the  -traiirht  i-diie  from  the  line  /\> 
on  hoth  -ide-  of  the  emzine.  I  lien  K*t  an  adju-taMe  tram  to 
'he  di.-lan«e  J/.  .1/..  I  Fiy.  2).  and  with  A'.  .*»  and  .V  a^  center- 
Icx'ale  A'.  .S  anil  S'.  In  llu-  -ame  m.umer  hnate  A*..,  .V,.  and 
'S'...  'I(>](«ati-  tlu-  u  lue  point-  (,n  tlu-  uvd«:e  >et  a  small  Mah- 
tram  to  tlh?  1xj.\  *i/e  phi-  one  inch,  flieckini:  thi-  distance 
with  the  j)oint-  /.M  on  tlu  line  .!/>.  and  with  K.  S  and  .V'.its 
eenter-  locate  the  u.iixiiiLr  point-  7'.  f  and  /  respectively  on 
the  wetltie.  .\fter.  In  thi-  pro.  e— ,  all  the  ijajie  points  on  all 
the  j^hoes  and  vvediie-  are  laid-off.  the  sh<)es  anil  wediies  aie 
ready  for  maihininu.  Wlun  the  enjihie  i.-  wluvle*!  it  is  awII 
to  check  tlu-  di-tance-  lutwecii  the  wheel  centers  an*  1  nwi 
leiijilhs  with  ihc:  ."-taiKlanl  solid  traiUs. 

'■'':'■:■'  inst'i -sT^x    '  y 

The  di-tu  — K-n    inditaled   thai    the   praciiii    <if    la\ini;  <»ut 
shc-cs  ami  Vicdyes  outlined  in  llu  ri-f»o!t  i-  LuMu-rally  followed 
Ex<eption  v;a.s  taken. 'hi. \' ever,  to  du-  ust  of  lini-  throuirh  the 
centers  Jijf  the  cylindi  r-  .i-  .i  nu  aiis  of  .Hjuarinir  the  l»rix.es  «'n 


Fig.   2 

ill-  two  -ides  of  till  eiiLjine.  hec.iusf  ot"  the  t^a-e  with  which 
ilu-e  liiK--  ma\  l»e  kiuuktd  oul  of  proper  adju>tmi-nt.  Tlu- 
ii-e  of  llu-  ll-li-tail  tram  i-  pn  ferrid  in  -om-.-  «a-e-.  for  thi- 
reasoii  Altlunmh  the  proper  laxiny  out  of  -hoe-  and  we<lire- 
is  hecessarv  to  prcviut  <  ui  <lri\iniz  wheel  iTani:<-.  there  an- 
other  tauses  for  lhi>  trouhle.  Where  it  e\i-ts  and  diflicultv 
ha-  Ih-cii  I'ound  in  hnatinLr  tiie  cause,  it  will  oftv-ii  Ik-  di> 
I  losed  lt\  caliperinn  llu-  tire-.  ( >n  tlie  Kl  I'a-o  ^  Southwe-t- 
ern.  where  (onsiderahU-  irouhlc  ha.s  l>een  experienced  from 
tut  llanues  dm-  l«)  track  (oiulilions.  a  water  rail  waslu-r  i- 
heinii  used  with  .-ucce--.  Water  i-  piped  fr<»m  the  hoiUr  to 
point-  in  front  of  the  leading;  lru<k  wheel>  and  hack  of  the 
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rear  drivers,  so  that  it  is  delivered  to  the  head  of  the  rail. 
The  use  of  this  device  has  proved  more  successful  than 
flange  oilers  in  reducing  cut  flanges  and  in  keeping  engines 
on  the  track  on  certain  mine  branches. 

CLASSIFICATION  OF  LOCOMOTIVE  REPAIRS 

(\  S.  Williams,  shop  superintendent  of  the  Pere  Mar- 
quette, described  their  classitkation  as  follows: 

Repairs  are  based  ujjon  a  certain  assigned  mileage,  the 
number  of  miles  the  engine  is  expected  to  make  being  regu- 
lated by  the  class  of  the  locomotive  and  the  service  in  which 
it  is  used.  The  following  taljle  shows  the  assigned  mileage 
according  to  the  service  and  class  of  locomotive: 

.Sssigiied  (iets  tubes  if 

(lass                                   SiTvictf  mileage  needed  on 

4-6-2    Pa^Mnner    125,000  100.000 

4-4-2    lassenjrer    90,000  80,000 

4-6-2    Freight     75,000  65,000 

4-3-0    Pa>^se!U{cr    75.000  65.000 

(1-6-0    Switch    75.000  65,000 

2-8-^    Kicii-hl     60,000  50,000 

2-8-0    1'lfiirh'     60,000  50.000 

2-6  0    Freight     50,000  45.000 

The   classification    of   repairs   to   engines   is   as    follows: 
Class  .-i — New    hoiler    and    general    repairs   to    machinery    and    tender. 
Class  B — Xew   firebox   and  general   repairs   to   machinery   and   tender. 
Class  C — One    or    more    new    firebox    sheets    with    renewal    of    tubes    and 
general    repairs   to   the   machinery   and   tender. 

Class   /'—Renewal  or  resetting  of  a  majority  of  tubes  and  general  repairs 


Fig.    3 

lo  the  machinery  an<l  teniler.  This  class  to  include  cares  where  boilers  or 
fireboxes  are   repaired,  but   no  entire  new  sheets  applied. 

Class  E — Where  locomotives  have  tires  turned  or  partial  renewal  of  tubes 
or  both  together  with  light  repairs  to  machinery  and  tender. 

Class  E-F — Repairs  to  the  machinevy  and  tender  similar  to  Class  £ 
repairs  made  necessary  on  acconr.t  of  breakage  or  failure  of  some  important 
part  of  the  locomotive  not  due  to  accident  or  collision,  where  tires  may 
not   need  turning  or  tubes  require   partial   renewing. 

Class  F — Slight   repairs  to  the   machinery   and  tender. 

Accident  rej)airs  are  classified  under  the  letter  indicating 
the  approximate  cost  corresponding  with  the  necessarv'  re- 
pairs given  the  locomotive.  The  report  of  such  accident  re- 
pairs shows  the  classification  letter  assigned  on  the  above 
basis  with  the  prefix  "Ace."' 


It  is  impossible  to  give  the  costs  of  the  various  repairs  as 
classified  above,  due  to  the  fact  that  the  classification  letter 
of  repairs  covers  all  clas.ses  of  locomotives  receiving  that  re- 
pair; however,  the  shoj's  are  allowed  a  repair  credit  if  the 
total  cost  of  such  repairs,  labor  and  material  inclusive,  costs 
over  $25.  Any  repair  work  that  costs  more  than  $1,000,  re- 
gardless of  class  of  locomotive  or  class  of  repairs,  are  item- 
ized on  a  form  used  for  that  purpose  and  authority  is  ob- 
tained to  make  the  repairs,  unless  the  engine  to  be  repaired 
has  made  the  mileage  assigned  according  to  the  table  shown 
aljove. 

When  an  engine  is  due  for  the  sliop  the  road  foreman  of 
engines  makes  a  report  showing  the  repairs  needed.  This 
is  sent  to  the  shop  when  the  engine  is  taken  out  of  service 
and  advises  the  man  in  charge  at  the  shop  ju.^t  what  is  to  l)e 
done  when  the  engine  arrives  for  repairs.  When  the  en- 
gine arrives  at  the  shop  it  is  examined  and  if  the  assigned 
mileage  has  not  been  made  an  itemized  report  of  the  re[)airs 
needed  is  made  up  and  authority  is  asked  to  make  the 
repairs.  This  statement  must  also  show  the  cost  of  the  re- 
pairs. 

The  most  important  item  in  shopping  engines  is  to  mix 
them  up  if  possible  so  that  the  shop  will  not  be  filled  with 
all  "heavies"  at  one  time  and  all  ''lights"  the  next  time  so  as 
to  maintain  a  certain  output  for  each  month  and  rrbt  have  it 
fluctuate  with  a  large  output  one  month  and  a  smSill  one  the 
next.  The  rejjairs  are  planned  a  month  or  so  ahead,  on 
engines  that  are  in  service  and  the  engines  are  shopped  ac- 
cordingly. The  shop  superintendent  and  general  foreman 
are  furnished  with  a  statement  each  month  showing  the  en- 
gines in  their  district,  their  mileage  and  tire  wear,  and  as  tlie 
repairs  are  based  upon  the  mileage  and  tire  wear  it  is  very 
easy  to  pick  out  the  engines  that  will  be  soon  due  for  re- 
pairs and  j)lan  accordingly,  working,  of  course,  in  harmony 
with  the  man  directly  in  charge  of  the  engines. 

The  engines  are  dated  out  as  soon  as  they  are  taken  in 
the  shop  and  the  length  of  time  given  for  the  repairs  is 
governed  by  the  class  of  repairs  the  engine  is  to  receive. 

A  weekl}-  meeting  is  held  with  the  shop  foremen  and 
sub-foremen  and  a  list  is  made  up  showing  engines  due  out 
for  that  week.  Copies  of  the  list  are  given  to  the  foremen, 
sub-foremen  and  all  leading  workmen.  This  list  also  covers 
the  engines  that  are  expected  for  the  following  week.  Every- 
one works  to  the  list  and  when  their  work  is  completed  on  one 
engine  they  move  on  to  the  next. 

The  store  de])artment  orders  the  material  and  makes  recjui- 
sitions  according  to  the  consumption  of  material,  always 
carrying  enough  staple  articles  on  hand  to  meet  all  demands. 
The  material  is  all  machined  on  shop  orders  and  placed  back 
in  the  store  stock  ready  for  use  when  needed,  which  does  not 
cause  any  delay  to  repairs. 

In  contrast  to  this  ."System  may  be  mentioned  the  follow- 
ing classification  in  use  on  one  road  where  the  repairs  are 
l)ased  upon  co.«;t  alone: 

"Light   Repairs"    $250  to  $500 

"Heavy   Repairs"    $500  to  $1,250 

"General   Repairs"   $1,250  to  $1,750 

'•Rebuilt"    $1 ,750   and    over 

It  will  be  noted  that  there  is  no  mileage  specified  for 
boiler  tubes  or  general  re[)airs  and  that  the  classification  does 
not  give  any  idea  of  the  actual  repairs  the  engines  receive. 
For  instance  if  an  engine  receives  a  new  set  of  tires  and 
new  tubes  the  cost  would  be  high  and  yet  the  engine  would 
receive  minor  repairs  in  connection  with  the  new  parts,  while 
on  the  other  hand  another  engine  of  the  same  class  may 
have  the  tires  turned,  tul)es  reset  and  other  heavy  repairs 
without  using  much  material  and  be  a  much  better  engine  as 
far  as  condition  goes  and  yet  not  cost  nearly  as  much.  The 
difference  in  cost  may  mean  a  "heavy"  for  the  best  repaired 
engine  and  a  "general"  or  "rebuilt"  for  the  engine  that  re- 
ceived a  lot  of  new  material  and  not  so  much  repair. 
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Another  point  about  this  method  is  that  an  engine  can  be 
taken  in  the  shop  two  or  three  times  a  year  and  if  $250  is 
spent  the  work  will  be  credited  to  the  shop.  On  the  other 
liand,  if  an  engine  is  in  for  light  repairs,  the  cost  for  them 
being  $225,  or  $25  below  the  lowest  figure  in  which  a  repair 
is  allowed,  it  is  not  fair  to  the  man  in  charge  of  the  shop  not 
to  be  allowed  credit  for  the  work  and  it  is  not  fair  to  the  com- 
panv  when  the  shoj)  man.  knowing  that  the  cost  is  too  low- 
to  receive  credit  for  the  repairs,  transfers  the  needed  325  from 
some  other  engine  to  get  the  needed  amount  of  S250. 

Tiiis  method  of  classifying  repairs  does  not  give  any  one 
a  fair  chance  and  causes  quite  a  loss  to  a  railroad.  If  an 
engine  receives  a  repair  and  has  to  make  a  certain  number  of 
miles  before  being  repaired  again,  every  one  that  has  an\- 
thing  to  do  with  that  engine  in  the  mechanical  dej)artment 
does  all  that  is  possible  to  get  the  mileage,  as  he  does  not 
want  to  assume  the  responsil>ility  his  neglect  of  needed  run- 
ning repairs  may  cause.  It  also  gives  the  railroad  company 
the  information  they  want  regarding  the  kind  cf  work  that  is 
being  done  and  gives  them  full  value  for  tiie  money  they  are 
spending  on  repairs.  In  order  to  obtain  the  maximum  effi- 
ciency in  locomotive  repairs  it  becomes  absolutely  necessary 
to  classify  repairs. 

\V.  W.  Scott,  general  foreman  of  the  Delaware.  Lacka- 
wanna &  Western,  descriljed  the  classification  of  repairs 
used  at  t\je  Buffalo  terminal  of  that  road  as  follows : 

Class  Nq.  1.     Rebuilt. 

("lass  Xo.,  2.     New    firehox   ami   ^ciural   reiiairs   tn   niacliinery. 

Class  No,"  2A.  New  firebox  sheet  or  sheets  and  general  repairs  to  machinery. 

Class  No.   3.     General  repairs  to  machinery  to  cost  $500  or  over. 

Class  Xo.  4.     Repairs  to  machinery  to  cost  $100  to  $500. 

Class  Xo.   5.     Light   repairs,   labor  to   cost  $50. 

It  will  l)e  noted  that  full  credit  is  given  for  all  classes  of 
repairs  made  at  shops  or  cnginehouse  terminals,  the  light 
rejjair  classification  is  often  done  at  enginehouses  without 
calling  upon  the  back  shop  for  labor  assistance  and  the  forces 
so  employed  receive  credit  for  output  and  the  work  is  not 
chargeable  to  running  repairs. 

It  has  Ijeen  the  jinutice  on  other  railroads  with 
which  I  have  been  connected,  to  handle  light  rejmirs 
in  enginehouses  with  the  regular  force  where  the  cost 
has  run  up  to  3-^50  and  no  output  credit  given  for  the 
operation.  It  does  not  seem  fair  to  charge  such  an 
amount  to  running  repairs.  The  cost  of  engine-house  ex- 
pense should  include  only  such  expense  as  is  necessary  to 
maintain  a  locomotive  in  a  safe  and  revenue  producing  con- 
dition ready  for  .service  after  reasonable  detention  at  the 
engine-house  for  repairs,  grooming,  coal,  water  and  inspec- 
tion. 

In  order  that  the  mechanical  de{)artment  may  obtain  com- 
plete information  relative  to  the  condition  of  the  power  and 
thf  amount  of  service  it  is  p(jssil)le  to  obtain  from  each  en- 
gine before  the  shopping  j)eriod,  the  master  mechanic  calls 
a  meeting  each  month  of  the  general  foremen,  the  general 
lioiler  foremen,  the  boiler  inspectors,  the  division  roundhouse 
foremen,  the  road  foremen  of  engines,  the  traveling  foremen 
and  the  chief  clerks,  all  of  whom  come  prejia red  with  detailed 
information  on  each  locomotive  in  general  and  its  appurte- 
nances in  particular.  A  medical  doctor  is  no  more  critical  in 
his  diagnosis  of  a  i)atient"s  condition  than  is  the  mechanical 
dejiaitment  in  determining  the  condition  of  its  locomotives. 
After  these  reports  have  been  received  the  locomotives  are 
divided  into  six  classes,  as  follows: 

Class  1   locomotives  are  serviceable  for  a  period  of  9  to  12  months. 

Class  2  locomotives  are  serviceable  for  a  period  of  6  to  9  months. 

Class  3  locomotives  are  serviceable  for  a  period  of  3  to  6  months. 

Class  4  locomotives  are   serviceable   for  a   period  of   1  to  3   months. 

Class  5  locomotives  are  in   the  shops  at  Buffalo. 

Class  6   locomotives  are   locomotives   belonging   to   the  Buffalo   division    in 
the  shops  at  Scranton. 

From  this  engine  condition  report  the  proj)er  classifica- 
tion of  the  repairs  is  given  to  each  engine  before  it  enters 
the  shops.     The  department  foremen  are  given  a  copy  of  this 


report  so  that  each  one  knows  what  material  will  lje  needed 
when  the  engine  does  come  into  the  shop,  and  the  store- 
keepers are  advised  as  to  the  material  that  will  l>e  needed. 
Every  mechanical  foreman  has  a  convenient  and  intelligent 
report  of  the  condition  of  each  locomotive  on  the  division, 
and  there  is  no  occasion  to  fear  the  inspection  of  the  Federal 
and  State  authorities. 

DISCUSSIOX 

From  the  discussion  of  this  report  it  appears  that  there  is 
a  wide  diversity  in  the  methods  of  classifying  locomotive  re- 
pairs used  on  different  roads.  The  methods  outlined  in  the 
report  are  those  most  generally  used  but  on  some  roads  re- 
pairs are  divided  into  as  high  as  12  or  14  different  classifi- 
cations. 

L.  A.  Xorth.  Illinois  Central,  advocates  the  u.se  of  cost  of 
material  as  a  basis  of  classification,  in  order  to  secure  com- 
|)arable  results  on  different  railroads.  Owing  to  the  wide 
variation  in  the  co.st  of  labor  in  different  localities  the  total 
cost  of  repairs  is  not  comparable,  whereas  the  cost  of  mate- 
rial will  vary  but  slightly  throughout  the  country. 

M.  J.  Gunlher.  El  Paso  &  Southwestern,  stated  that  the 
mileage  of  switch  engines  between  shopj)ings  has  l>een  greatly 
increased  in  the  use  of  recording  speed  indicators.  Before 
these  instruments  were  used  an  arbitrary  allowance  of  72 
miles  })er  day  was  credited  to  each  switch  engine.  On  this 
basis  it  was  difficult  to  secure  the  allotted  mileage  from  the 
engines  between  shoppings.  On  equipping  the  engines  with 
speed  recorders,  however,  it  was  found  that  they  were  actu- 
ally making  from  two  to  three  times  the  actual  miles  which 
were  being  credited  to  them. 

RELATION  OF  FOREMEN  TO  MEN 

BY  T.  E.  FREEMAN 
General  Foreman,  Duluth  &  Iron  Range 

Leadership  is  one  of  the  world's  most  precious  possessions. 
P'or  the  common  good,  leadership  should  Ije  cherished  and 
encouraged  and  allowed  to  reap  its  full  reward.  We  must 
continue  to  keep  wide  open  for  ever>"  one,  for  the  man  of 
one  talent  and  for  the  man  of  many  talents,  the  golden  gate 
of  opportunity.  Foremen  should  keep  their  assistants  in 
touch  with  all  their  work  and  correspondence,  so  that  they 
will  be  able  to  answer  any  (juestions  which  pertain  to  the 
shoj)  during  the  foreman's  absence. 

A  foreman  should  never  be  domineering,  manifesting  a 
spirit  and  a  disposition  that  he  knows  it  all.  In  doing  his 
work,  if  a  man  offers  a  suggestion.  listen  to  him.  If  it  an- 
swers the  pur])ose,  use  it.  It  will  make  him  feel  gotxl.  and 
will  draw  out  the  best  that  is  in  the  man,  and  will  encourage 
all  of  the  men  to  think.  If  his  way  is  not  practicable,  tell 
him  kindly  why  it  is  not  and  his  confidence  and  respect 
will  still  be  retained.  Some  men  may  take  advantage  of 
kindness.  This  is  the  exception  and  not  tlie  rule.  Do  not 
ill-treat  all  the  men  because  five  or  six  are  un<rrateful  and 
do  not  appreciate  the  interest  taken  in  their  behalf. 

There  are  two  verv-  important  factors  in  getting  out  work: 
First,  the  man's  ability  Xo  do  the  job.  Second,  his  willing- 
ness to  do  it.  To  get  the  Jjest  results,  the  foreman  should  be 
ill  clo.'^e  touch  with  his  men.  Study,  if  possible,  the  char- 
acter and  disposition  of  the  men.  This  will  help  in  dis- 
tributing the  work  to  the  l)est  advantage.  Xationalitv,  reli- 
gion, politics,  or  ])ersonal  friendship  should  have  no  place 
in  the  shop.  .\11  men  should  be  treated  the  same.  The  fore- 
man should  1  e  firm,  but  kind  and  just,  letting  his  men  know 
v.hat  he  wants  and  what  is  expected  of  them.  Xever  counte- 
nance or  encourage  talebearing.  A  foreman's  character 
should  be  such  as  will  appeal  to  his  men  in  eventhing  that 
.stands  for  good,  pure  and  upright  manhood.  When  orders 
are  issued  it  should  be  seen  that  they  are  obeved.  If  at  an\- 
time  it  is  necessarx-  to  correct  or  call  any  of  the  men  to 
account  for  neglect  of  duty,  do  it  privately,  never  publidv 
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r«;tr  'lri\«r~.  -t.  ili.ii    it   i~  lUliwrtd   t.i  ilu    luad   of  llu    rail, 
riu     iiM'    of    llii>    »li\i<r    lia-    [.rovid    inun'    ^u<tr»lul    than 
ilatiLTc  nilor~  ill  rcdin  iiii:  uit  il.tn-:*.'.-  ami   in  kicpiii'j  tiiiiim  ■< 
on  tin-  tiM<  k  oil  trrtaiti  mini   i.ran<lu-~. 

CI.ASSII  ICAIION  Ol     IA)(:()M()II\  I     KI-I'AIRS 

<  .    S.    William-.    -lio|.    -iiiKrinti-nclfnt    oi    iln     iVrt     Mar 
'|Uttlr.  (]»•-(  ril.nl  ilicir  ■  la--irii  alion  a>  T-illow-: 

krpair-  an-  li.i-td  upon  .1  «irlain  a--iuni<l  milia^c  llif 
numl>«r  oi  miW-  tli«-  <  niiiiu'  i.>  «\|KTt((i  lu  makr  lninL!  rri;u- 
l.ittd  l»y  llu-  <  la--  of  llu  loiomotivr  and  llu-  -irvi«  i  in  ulii<  h 
it  I-  ii-«-d.  riu-  follouinii  t.il.lr  -how-  tlu-  a--iuni(l  nuica.Ui- 
:tn;(»rdini:  to  tlu-  M-rvit  »•  and  <  la--  of  lotoniotivi-; 
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»..,  Itit    1  aiifl  U  I  i»  cJsi--'.  10  ,it;olinl*-  i-a-A*^   w  li«-rv   ln'ilfis  nr 

tir«t><^i.s«-  ...    ....iirefh  \>,\  ■  ,,:\rv  t:i->v  ,«rn  t'l-  :i|i|>tif<l-. 

Llassly  -W'hcre  lucoiu»rtives-lrave  th-fs  tunu-il  or  i>;irtiul  rc1nAv.1l  »i  tuli<-» 
'•r  b"th  t>>S''»fHT"  witli  liiiKt 'I't'liair-  ♦"  iBafhiiury  .'mil  jtihUt. 

Ciit^x  I'  I:  kci^tlr-  t<- ..  tliv  iiiai'HjU"?  ..i'"'  tiiiil«r  siinihir  to  Cl.-is-  I- 
:  t.)»;ijrs  iii.iae-  nVti---.-'ry  <>n  ;itri-."iii.J  "i  l-r«'iK;rB«-  .-r  failiut-'  "t  —■.iiu-  miin.it.-iiit 
I'art  of  till-  I'li'iiir.otive  ui'f  dilt-  t'l  ar<-iil»-nt  '''T  ri>llisti>ii.  whrri-  lin-h  may 
ii'it   ne«M!  t»iriiii(i:  ^r  tulii-s   rt-iitiirr  ftarti.'i!   ronewiiiR. 

(  ,'j.t>-   /■      SHi;t;t    rt]  .lir-  t"  rfu-  ii'.nlitii-i'y   ati<l  tfii'li!-. 

A«  1  idriit  npair-  an-  ila^-ilud  uiuk-r  tin  Kttcr  iiulitatini: 
till-  ai>|iro\iiiiatc  « o-i  ( orri-|>oiulinir  with  tlu-  iu-<i---ar\  rr- 
pair>  liiviii  llu-  li»  uniotivi-.  Ilu  ri|iort  of  -u«  li  a«  i  iditit  rt-- 
pair-  -luiu-  the  » la-'^ifi*  ation  Ittu-r  a--i<iiu-ii  on  tin-  al.ovt- 
!ia-i-   with   tlu-  |>nfi\   ■"Ad." 


It  i-  im|io--il)K-  to  nivr  tlu-  ii.-t-  of  tlu-  variou>  repair-  a- 
»la:>.-ihi-d  aliovi-.  dm  to  tlu-  fa<  t  that  tlu-  » la>>itM  ation  Kttir 
of  rr|iair>  (ovc-rs  all  tia— t-  of  hn  oniotivo  rativiiii;  tli.it  re- 
pair; lut\VfVi-r.  tlu-  -hop-  .Iff  .illouid  .'.  rt-|>air  ind it  if  thi 
total  ( o-t  of  -mil  r»-|iair-.  lal-or  .tnd  material  iiu  lii-ivi-.  m-l- 
o\tr  SJ.^.  .\n\  rrpair  work  that  •  o-t-  mon-  than  .^1.0''i).  re- 
LianlU--.-  of  (la--  of  lotoiiiotivt-  or  1  la--  of  ripair-.  art-  iti-m- 
i/id  on  a  form  u-id  for  that  purpo-r  aiul  authority  i-  oli 
I;.iiu-d  to  make  tlu-  rrjuir-.  iiiiK --  tlu-  ciiudiii'  to  la-  n-ji.iirrd 
ha-  niadr  tlu-  miKaui-  .i--iL.'nii|  .niordinu  to  tlu-  tahU-  -luiwii 
.iliow. 

W  lun  an  in'_'ini-  i-  diu-  for  tlu  -Imp  thi-  roati  forini  in  ot 
t-ni:iiu.>  makr-  a  rrjiort  -houiiiL'  ilu-  repair-  nee<U-d.  i'hi- 
i-  -(.nt  to  tlu-  -hop  wluii  tlu-  iMLiini-  i-  taki-n  out  of  -i-rvin 
aiul  ad\i-r>  tlu-  man  in  i  hariii-  at  ilu  -hop  ju-t  what  i-  to  In 
doiu-  wlun  tlu-  rniiiiu-  arrivi-  for  npair-.  W  lu-n  thi  iri- 
Lliiu-  arrixi-  at  tlu-  -hop  it  i-  t  \aniiiu-<l  and  if  tlu-  a  — :-_'iu-d 
mikau'r  ha-  not  lu-iii  ma<li-  an  iteiiii/ed  report  of  the  ri;>,iir- 
needed  i-  madi-  up  atul  authority  i-  a-ked  to  niak.-  tlu 
rt-pair-.  Thi-  -tatt-iut-nt  mu-t  al-o  -how  the  i  o-t  of  tlu-  re- 
pair-. 

llu-  nui-i  im|iortant  iti  ni  in  -hoppini:  eniiitu--  i>  to  mix 
lluni  u|i  if  po--iliK-  -o  ihal  tlu  -ho|i  will  not  Ih-  fdled  with 
all  ■luavii-"'  at  oiu-  timt-  and  all  "lit.'ht-""  tlu-  iie.M  time  -o  a- 
I0  maintain  a  («rtain  output  for  rai  h  month  and  luit  h.ivr  it 
lluetuate  with  a  larifi-  output  oiu-  month  .iiul  a  -mall  on.  tlu 
lu  \i.  llu  repair-  ari-  planned  a  month  or  -o  ahead,  on 
iiiiriiu-  that  .irr  in  -i  r\  ii  1  .iiid  tlu-  rni,'inr-  are  -hoppid  a* - 
lordiimlv.  llu-  -hop  -iipi  rinti-ndt-iu  and  ijeiu-ral  foreman 
iri-  furni-hni  with  a  -tatrini-nt  (-at  h  month  -houinii  tlu  en- 
u'iiu--  in  tlu  ir  di-tri«  t.  tluir  miKaL:(-  .md  tire  wear,  and  ■,-  tin 
npair-  ar»-  lia-vd  upon  tlu-  miliai:*-  aiul  tire  wear  it  i-  V(-r\ 
t-a.r-v  to  pii  k  out  tlu-  iiiu'iru-  that  will  he  -oon  due  U'V  rt- - 
pair-  and  plan  ai  1  ordiiiLrl) .  working,  of  (ours*.-.  in  haraionv 
with  till    man  din-(tl\    in  1  lurLii-  of  tlu-  (imines.  •  ■ '••■  ■  '  *  •.>.•• 

I  he  I  iiL'iiu  -  an-  dal»-<l  oul  a-  -otiii  as  tlu-\  .in  t.ik.  n  in 
llu  -hop  and  llu-  Itiiu'lil  of  time  L'iven  fur  tlu-  repair-  i- 
Lroxi-nud  i>\   tlu   I  la—  of  n-[.air--  the  ciii.'ine  i-  to  re(  eivi-, 

A  wcikly  inct-tinL.'  i-  lu-ld  with  the  -hop  foremt-i.  aiul 
-uli-lon-nicn  and  a  li-t  i-  m.idc  up  -howinu'  eniiine.-  dui-  out 
lor  tli.it  w<-ck.  ( 'opi(  -  of  till  li-;  ari-  uivi-n  to  tlu-  fori-nu-n, 
-uli-fon  iiK-n  aiuI  all  Katliiii.'  worknun.  Ihi-  li-t  al-o  >  owr.- 
ilii-  (-n^inc-  that  an-  cxpt-eted  for  llu  followini:  week.  Mvi-rv- 
oiu  Work-  lo  tlu  li-t  and  wlu  n  tin  ir  work  i-  (ompli-tt-d  -ii  imu 
'  iiLiiiu-  llu\   movi-  on  to  tlu-  iu-.\t. 

Tlu-  -ton-  di-partmcnt  ordt-r-  tlu  material  and  make-  r(-'(ui- 
-ilioii-  atiordiiiLT  to  tlu-  i  oii-um|ition  of  material.  alw;i\- 
■arrviiiL,'  (luiULrh  -taple  artiiK-  on  h.iinl  to  me(-t  .ill  di-niaiul-. 
llu-  mat(-rial  i-  all  nuu  hined  on  -hop  order-  and  jilad-d  l^aek 
in  the  -ton-  -tm  k  n.idx  for  u-i-  wlu  11  ntcdi-ii.  whii  h  uo>  -  not 
(  ;:ll-f  any  dela\    to  rt-pair-. 

Ill  (oiilra-t  lo  thi>  -\ -t»-m  may  In-  miiiiioiuil  tlu-  follow- 
ini,' I  la--i!'ii  atioii  in  u-e  oil  oiie  roail  when-  tlu-  repair-  art 
I  ia-(-d   U!  ion   (  o-t   aloiu  : 


•■I  ■.■^\  :    U.  I  .i-  -■■ 
"ll<.i\y   K()..-iir-" 

'■I  ii  ixr.il    r<ii..ii:-' 

•Kd.iiiU"    


.  -^J?.**  t<r  ^?U>i-   .■..-. 

.  .■'.  ..^.'.s^iio  ti.  si.j.-ii    ■■ 
,;..  ,..$l.J-o  (.,  <!.750  ;. 


It  will  lie  noted  that  tlurt-  i-  lut  miltaue  -pet  ilu-'!  tor 
lioiler  tulie-  or  iient-ral  rt-pair-  and  that  tlu  (  la--iru  atitin  t|oe> 
not  i;ivt-  any  idea  of  llu-  at  tual  npair-  the  (-ni,'iiu->  n-i  (-iv(-. 
I  iir  in-laiite  if  an  eiiLjiiie  reteive-  a  lu  w  -et  of  tire-  and 
nt-w  tuhe-  the  I  o-t  wiiuhl  In  hi^h  and  \  it  the  eiu^dlie  would 
n-et-ivt-  minor  repair-  in  tomuilion  with  tlu-  new  part-,  while 
op  the  other  hand  anotlu  r  t  iiu'itu-  of  the  -ame  ela--  ma\ 
have  llu-  tirt-  turiud.  tuln-  re.-et  atul  other  heavy  repairs 
u  illutut  u>ini;  nuu  h  material  and  l»t-  a  mu<  h  Wetter  enuine  as 
far  a-  (ondition  i;oe-  and  \tt  not  to-t  nearly  a-  iinuli  I  lu 
difft-reiue  in  tn-t  may  mean  a  "heavy"'  for  the  he-t  rep.iire<l 
eiiiline  and  a  "■lieneral"  or  ■rehuilt"  for  the  eni.iine  that  rc- 
I  eived  a  lot  ot  iiew  matt-rial  and  not  -o  tnudi  repair. 


(  I,  :  .i!i  K.   \'>\<> 


K.MI.WAV     AllXllAMLAL    1:.\"U1M-I::K: 


Ai  iitlur  |Miint  ;iln)Ul  tlii«  im-tlniil  i~  that  an  (iii^iiir  ran  Ik- 
[.kill  in  the  >li(i|>  iwi)  (ir  thrit-  tinu'.-  a  yt'ar  ami  it"  S25ii  i~ 
-[.fill  tlu-  wiirk  will  In-  (  n-ditrd  to  llu'  >h<)|).  <  )n  tin.-  (iilur 
ti'iDtl.  il  an  i-iiLiiiu-  i-  in  lur  lii^lii  rf|)air-.  llu-  K-t  lor  tluni 
,iiii^  .>-l-15.  or  SJ5  IkIou  tlu-  l()\vi--t  liL'urf  in  wlijtli  a  repair 
:-  ali'iurd.  it  i~  imt  lair  \n  ilu-  man  in  rharL'f  ot"  tlu-  -lioii  not 
M  1.1  allii\vt-(l  ( fi-flil  for  tin-  work  and  it  i~  not  fair  to  tlu-  loni- 
..aii\  uliin  tin-  <lio])  man.  knowiiiLr  that  tlu-  i  o-t  i~  loo  low 
!:)  mcivc  4Trdil  for  tlir  rr]>air>.  lran-l\-r~  llu  nn-drd  S25  from 
-r,iii,    ntlur  riiLrini-  1(1  m'l  tlu-  n(-i-<l(-d  amount  of  S25o. 

lhi.~  niiiluiil  of  (la--if\ini;  ri-pair-  d(M-  nut   t:i\i-  an\    <iiu' 

•,   lair  tlianii.-  aiul  laii-i--  <|uik-  a   l(»-~  lo  a   railroad.      If  an 

luinr  ravivfs  a  n-|>air  and  lia~  to  make  a  n-rlain  numlK-r  of 

luK-  lii'forr  Id-iim  ri-jiairi-d   auMin.  <-vrry  oiu-  that    ha-  any- 

liiin.:  lo  do  with   ihat   rn^inr   in   llu-   im-ihanital   df|tarlnu'nl 

dill-  all   that    i-   |>i)»ilili-  lo  >s.c\   lh»'  miUaiir.   a-   he  doi--  not 

wa.ni  lo  a»um(.-  llu-  r<.->|M)n-il.ilily  hi-  lu-iilfcl  <if  ncrdi'il  run- 

liini:  r»'|iair-  may  <  aii-r.     It  al-o  Lri\r-  tlu-  railroad  lompany 

tilt   informalion  tiu-y  want  r.-!.rardini:  llu-  kiiul  of  work  thai  i- 

l.ciiiL:  doiu'  and  uiw-  lliiin  full  valiu-  for  llu-  mmux   i1k-\   an 

-jK-ndiim  on   n-pair-.     In  order  lo  (»l)iain  the  max'mum  riTi 

.  It  ni  \    in  lo< omolivi-  repair-   il  hetoin*.--  ali-oUilel}    iu'ei---ar\ 

In  ( la»ify  re|»air>.  •;  ;';.     .  . ;.  ^    .  ,v\ 

\\  .   W.    S«ott.   general    foreman   of  tTio   T)elnw:tre.    I,;irka 
A.iniia    ^.    Wf-leMi.    de-trilu-d    llu-    <  la--ifH  atimi    of    re|iair- 
i-rd  at  the  liuflalii  tt-rmiiial  of  thai  road  a-  t'ollow>:.:  • ' 

I    -^ij  \.^,.^:■  R«-iiiri]t-.v^-';    ,\.  .;.-•'■,.,: ;'^  ■•    •••.:;."..  \-,,"v  ..,:-;■"..  .'-.V- -.■ 

I     .->>.  X'l,  ■_'.     Npw   liri-Iiox  iiVid    -ti^^M-jit  .vor;iii--^  t<'  uiaciMiit'vl.     .:.  .'.'  .■ 

«     .-s-.X^i,  2.\.  Xi-w  fifchox  ■^liv.-i.t  '.'i  >li«-i-l-'.'iji'l  !j;tii«-r.-il  r.rp.-iiiW  Vo  uisciiWcry. 

'      -■>  :Xi.i.' ,^',     fitiiti-al  rciiair<  f-«  n,i;icliini-i-.«    i"  ci-i  .¥.^rt<i,  i.r.  ilytsr.        !'^v' 

"<  ,Vii.> '4:      Kcjun'r*  t"   ^(:;i^:l1v.<■ry    to  «-.i-t   Slot'   ti»   $-.NO(l.  .      :■     --  -. 

'      >-  ,\'.  5.'   F.ig}rt;n-iwi-;-..  Ji}...j  ;<.i  «vM  #5fi.- 

It  will  In-  noted  thai  full  .red it  is  uiveii  for  all  »1a— e-  of 
rtpair-  made  at  -hop-  or  enudneiiou.-e  terminal-,  the  liLihl 
repair  ela-.-itu  ation  i-  ot'leii  dom-  at  eiitriiu-luiu-i  -  without 
'  allini:  upiin  the  liat  k  -hop  for  lalior  a--i-laiui'  aiul  the  torce- 
-o  employed  reteive  (  redil  for  output  aiul  tlu-  W(»rk  i-  no! 
eliariieahle  to  rumdnL:  rf[»air-. 

Il  liar-  hec-n  the  praitiie  on  other  railrond>  with 
wllidi  I  have  luell  (omu-»ted.  to  handle  liilhl  re|iair- 
in  eniririeliou-t  -  with  tlu  n-'jular  lone  Avlun-  the  « o-t 
l':i-  run  u|>  to  >.-i.^'i  aiui  no  output  eredii  uiveii  for  the 
'i|Kralion.  It  doe-  iu;i  -eem  fair  to  ehari^e  >ui  h  an 
iiuount  lo  runniiiL,'  ri-pair-.  The  *  o-l  of  eii^ine-hou-e  e\- 
(Kii-e  -hould  iiu  liide  oidy  -u»  h  e\jK-n.-e  as-- is  neei»ary  to 
maintain  a  loeomotive  in  a  -afe  and  revenue  produeiiiLr  t  on- 
dition  ready  for  -ervie.  at"ier  n-a-onal>le  iK-teiilion  at  llu 
eii!,Mne-hou>e  I'or  rejiair>.  cmominii.  t<ial.  wali-r  and  in-oei- 
lioii.       ■  :■--  •  :■ .'    -.■';'• ,';  .'■_':  ■-:^i:, '  •■  .  :•:.:.•■■ 

In  (»nler  iliat  the  nieeluinii  al  department  ma\  ohiaiii  Mim- 
pltle  informalion  relative  lo  tlu-  »ondition  of  the  |>ower  and 
du  amount  of  -ervi(e  it  i-  po--il!le  to  oNtain  fmm  ea«  h  eii- 
Liiue  itelore  the  -hopp'im  prriod.  du-  nia-ler  met  hanii  »  all- 
1  nieetiniz  eaeh  nioiitli  of  tlu  general  fori-mi-n.  the  L'etu-ral 
i'oihr  foremen,  the  lioiK-r  in-pietor-.  the  <livi-ion  rouiulhoii-e 
lonnun.  the  m.id  foreiiu  n  of  engine-,  the  iravelinu  foremen 
lid  die  1  hiif  »  lerk-.  all  <'i  whom  eoint-  prepared  w  itii  di-taiK«fl.:: 
iiilormalion  on  eaeh  loionioiixe  in  general  an<l  it-  appurte- 
ituliee-  in  partieular.  .\  medieal  doetor  i-  no  more  i  riliea.l  in 
Iii-  diaLrno-i-  of  a  i.aliiiit'-  eondilion  than  i-  tlu-  mi-diaiiieal 
dijiartment    in  (U-terminim:  llu    (ondition   of  it-   lo( omotivi^. 

Alter    ihe-t-    re|)orl>    lla\e    l-eetl    received    the    loeoniotivv    ari.' 
divu!(-d   into  -ix  ( la-^jk^.  a.s  foll«>vv>.:..     ; 

I  i;--    i  IfKMii'fitivf-  are  t-i-t-A-K-calile   i<"i-  a  j'tnucl  of  V  f   '-'  iiivjif li.-. 

f1ii;»  J  ?<->«-iiinoti.vc«  are  "-crvu-eable  ff>r  'a  f iTto<I  oif  6  ii.i -•>  .nir>iJt^^^. 

t  !;i~»~J  !iici.'iii<>tiv«"i  are  ^^•rvi.•.^•;4^l!o   »'<-i:  .-i  j.i  vi.m'I  \i'i  .3  t>i  <>  rti.>iit1i-. 

'!'•"*■*  j.'V<->!jS(.tiv(-"s  ar*'  -t-r\  ict-aliV    i-.n  ;•.   iH-.rin.l' ..Jf  I  tn.*  nii.jsti;- 

•  '   --  5  liicv-'inotivos  are  iie  tlic-  <tfi>i:-:  at   IStitT.-J.i,' 

'  —   »i.lvc-:>tn.>th-i'<  art  I.'r-.r.i.-tive.-  I>e?i|.n«ii»g:. t"  fl^c  -l!nvT.-it..  .li visit. I'l   iii 

-  at  :?cTaHt.>!:.  -'>-.    '^  ./;."• 

I  r<  in  thi-  eni^ine  condition  report  tlu-  pmper  ela  — ifua- 
(ioii  i,.f  the  ri-|iair-  i-  'jiveii  to  i-a»  h  eiiuino  hefitn-  il  eiiter- 
tlie  -!;<i|>.-.   .The  diparinu-ni  foremen  are  jiiven  a  n>\>\  of  ihi.> 


rv-porl  -o  that  ea(  h  one  kiu'U-  what  material  will  I  .e  iu-<-ded 
when  tlu-  eiiuine  doe-  <  omi  into  the  >hop.  aiul  the  -l<jrc- 
ke(  per-  are  advi-<«l  a-  l(»  tlu-  material  thai  will  l»e  needed. 
I.\ir\  meehanieal  foreman  ha-  a  tonvt-idein  and  intellitieiit 
rejiort  of  ihe  eondilion  of  i-ai  h  loeomotive  on  the  divi-i<m. 
aiul  there  i-  no  (Hca-ion  to  fiar  the  in-pe<lion  of  the  lederal 
and  State  autluirilie-. 

1- rom  llu  (list  u^sion  of  thi-  rt-pori  il  apjuar-  thai  there  i- 
a  \\i<K  rliver-itv  in  the  nHiho<l-  of  ela--if\ini:  loeomotivi  n-- 
l>aii-  u-ed  I'll  dif'-reiil  roa<h.  Ihe  mellu.d-  outlined  in  the 
report  are  llio-e  nv.i.-t  iiciurallv  u-i-d  l»ut  mi  -onu-  road-  n-- 
jiair-  are  divided  into  a-  hiijh  a-  IJ  or  14  difft-n-m  i  la— ih- 
<  ation-. 

I..  .\.  .N'omIi.  Iliinoi-  (\ntral.  advotate-  the  u-e  <if  tnst  of 
material  a-  a  Im-;-  of  (  la  — iliealion.  in  onier  to  -i-(  un-  « om- 
paialiie  re-ult-  on  different  railroaci-.  <)wini;  lo  llu  wide 
variation  w.  the  m-l  of  lal.or  in  different  loealitii-  the  t<ital 
eo-l  of  repair-  i-  ikjI  eomjiaraMe.  whena-  the  to-l  of  matt - 
rial   will  \ar\    l>ul  -liCdiily  throimhoui   tlu    «ouniry. 

.M.  I.  (nmlher.  Ki  I'a-o  ^;  Southwi-ieni.  -lated  that  the 
illileaiXi-of  -wilih  iliLrine-  helweell  sllojiping?  lia>  U-»n  izreatl) 
iiurea>ed  Iiy  tlu  u-i-  of  retonlim:  >pei-d  imlieator-.  Iii  fon 
liu-(  in-inmu  111-  were  u-ed  an  arltitrary  allowaiui  of  72 
mill-  per  day  wa-  «  redited  to  ea«  h  >wil»li  engine.  <  >li  ihi- 
lia-i>  il  wa>  difheult  to  >eeun-  the  allotte<l  im'leai:<-  from  the 
eiiuliu-  I  el  ween  -hop|iinii-.  On  eijuippiiiii  llu-  eiiLdiu-  with 
-|)eed  ret  ordiT-.  howiver.  it  wa-  foiuul  that  tluy  win-  aetu- 
ali\  makiiiL:  fnim  two  to  three  tinn-  the  aiUial  mile-  whi«h 
were  Ik  iiiu  <  n  dui-<i  lo  tlu  m. 

RHI. ATION  Ol     lOKIMKN  TO  MFN 

BV  T.  li.  I  KKKM AN  ^V     ' 

Gt-ncrdI   Fon-inan.   Duliith  A   Iron   Kanct- 

l.tader-hip  i-  one  of  the  world  -  mo-t  pr<-<  iou-  po--i--ion-. 
1  or  the  i  ommoii  i:ood.  leader-hip  -liould  l»e  eheri-hed  .ind 
eiuouraiietl  and  allowed  to  nap  it-  full  reward.  We  inu-t 
lontiiuie  to  keep  wide  open  for  ever\  one.  for  the  man  <it 
one  talent  and  for  the  man  of  man\  talent-,  the  iroldeii  iiatt 
if  o[»porlunit\ .  I-'ortni<ii  -hoiild  keep  their  a--i-lant-  in 
ti.ueh  with  all  their  work  and  « orre-poiuleiu  e.  -o  that  lht-\ 
will  Ik-  aide  to  aii-wer  any  i]Ue-tion-  whiili  pertain  to  the 
-hi;[»  durinu   the    foreir.an-    al>-en»e. 

.\  foreman  -hould  never  Ik-  doniiiuerini:.  m;inite-tinir  a 
-|>!ril  and  a  ili-|to-ition  thai  lu-  know-  it  all.  In  tloim:  lii- 
work.  if  a  man  offer-  a  >nm:e-lion.  li-ten  to  him.  If  it  aii- 
-wir>  ihe  purpo-e.  u-e  it.  It  will  makt-  him  feel  hikmI.  aiul 
will  draw  out  the  he-t  that  i-  in  the  man.  and  will  eiutnirau'e 
all  of  tlu  men  lo  think.  If  hi-  way  i-  not  pravliealde.  tell 
him  kindlv  win  it  i-  not  aiul  hi-  lonhdeiue  .iiul  n -pe»  I 
will  -till  1(  retained.  S«im«  nun  may  lake  advantaiie  <i{ 
kindiu--.  I  hi-  i-  tlu-  e\iepiion  aiul  not  the  rule.  I>o  luit 
ill-ln-al  ail  the  men  tK(au-e  h\-e  or  -i\  are  unirral<  fid  .<\u\ 
do  not  aj>preiiatv  the  inlere-i   taken   in   their  l>ehalf. 

riicn'  an-  two  very  importani  faetor-  in  ircttinii  out  work; 
|-"ir-t.  tlu-  man-  al»ilil\  to  do  ihe  ioh.  S«-4.>nd.  hi-  williuii- 
ne--  to  do  it.  lo  <:et  the  I  e-t  le-ult-.  the  fon-nian  -liould  U* 
ill  elo-e  touch  with  hi-  men.  Siud\ .  if  po--il.le.  the  tliar 
.;;<l(-r  and  di-po-itimi  of  tlu  nun.  Thi-  will  help  in  di-- 
tril.uliiitr  the  work  to  llu  I.e-t  advantai;^-.  Nali«inalil\ .  nli- 
Lr'tiii.  |>oliti«-.  or  per-onal  irieiid-hip  -houM  liavi  no  j»lae. 
in  the  -hop.  .Ml  men  -hould  l»e  tnaud  llu-  -anu-.  I  he  fore- 
man -luiiild  I  e. film.  I.ui  kind  .md  ju-t.  lettimj  hi-  men  kiutw 
vh.il  lu  want-  and  what  i-  expeeted  of  ilum.  Xe\er  <  ouiile- 
iiaiue  or  eiuoura^e  lalel Kariin^.  A  Ion-man'-  ehara*  l«  r 
-luidd  Ik  -lull  a-  will  aii|Kal  to  hi-  nun  in  everMhiiii.'  that 
-land-  for  l.'oo<1.  pun-  aiul  upright  manluiod.  W'lun  onler- 
an-  i--ued  it  -hould  he  -ten  that  lliey  are  <the\e<l.  If  at  an\ 
time  it  i-  lutf— ar\  to  t  orret  i  or  tall  am  of  llu-  nu-n  to 
aiiount   for  neiik'ii  of  iluly.  dt>   it   pri\atel\ .   never  nuMi.  1\ 
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or  while  angry.  Never  swear  at  the  men.  To  punish  or 
make  unkind  remarks  to  men  in  the  presence  of  others, 
lowers  the  standing  of  the  foreman  in  the  estimation  of  the 
men,  and  nothing  will  be  accomplished. 

Should  a  Foreman  Be  a  Leader  or  a  Driver? — In  answer 
to  the  question:  "Should  a  foreman  l)e  a  'leader'  or  a 
'driver'?'  some  may  say,  it  is  necessary  to  be  both,  for  there 
are  men  who  have  to  be  driven,  as  mules  are  driven,  in  order 
to  get  them  to  work.  I  do  not  agree  with  this  assertion,  first, 
because  I  do  not  believe  it  is  in  harmony  with  human  nature, 
and  second,  I  do  not  believe  it  is  true.  The  very  essence  of 
good  foremanshiii — as  of  good  leadership — is  co-operation. 
Men  like  to  work  with — not  for — a  man  wlio  shows  some 
regard  for  them,  who  is  fair  with  them,  who  is  thouglitful 
for  their  welfare.  And  where  men  like  to  work  the  best  re- 
sults are  obtained.  The  swearing,  driving  foreman  has  no 
place  in  mo<lern  efficiency.  The  modern  methods  are  to  get 
the  best  out  of  workmen  by  bettering  the  men  themselves. 

The  foreman  who  is  a  leader,  who  possesses  and  exercises 
the  es.sentials  of  leadership,  will  have  a  loyal  and,  usually, 
efficient  following.  His  men  will  be  with  him  rather  than 
under  him.  They  will  do  their  best  for  him  because  he  does 
his  best  for  them.  They  will  respect  him  because  lie  respects 
them.  They  will  be  fair  with  him  l)ecause  lie  is  fair  with 
them.  They  will  advance  him  because  lie  advances  them. 
And  in  thus  treating  his  men  he  puts  himself  in  the  surest 
way  for  still  wider  and  more  important  activities,  for  a  still 
higher  and  more  responsible  trust. 

The  foreman  who  is  a  "driver''  must  keep  on  driving  to 
get  results.  He  cannot  e.xpect  loyalty,  for  lo\alt\'  comes 
voluntarily;  it  cannot  be  compelled.  He  need  not  look  for 
cc-operation  because  his  niethcxls  arouse  antagonism.  He 
must  remain  always  back  of  his  men  rather  than  have  his 
men  back  of  him.  As  a  "driver"'  he  is  likely  to  be  kept  on 
the  lower  levels  where  driving  is  supposed  to  be  needed. 
His  methods  are  most  likely  to  stand  as  an  effective  bar  to 
his  own  advancement.  The  leader  is  always  at  the  head  ot' 
his  men.  The  driver,  of  necessity,  must  remain  in  the  rear. 
When  opportunity  for  advancement  comes  the  man  in  front 
has  the  first  chance.  The  same  friendly  relations  should 
exist  between  the  foreman  and  his  men  as  bctwen  the  master 
mechanic  and  the  foreman. 

Lack  of  attention  to  details  by  foremen  is  a  contributory 
cause  of  mental  disturbance  in  employees,  which  in  turn  in- 
terferes with  their  caj^acity  for  production.  I  refer  particu- 
larly to  the  failure  of  foremen  to  interest  themselves  in  the 
matter  of  conveniences  for  employees  in  the  handling  of 
their  work,  as  well  as  providing  for  their  bodily  comfort.  It 
is  a  common  condition  in  many  shops  to  find  employees  try- 
ing to  make  headway  with  defective  tools. 

Quality  and  Shop  Output. — Great  claim  is  generally  laid 
on  the  importance  of  a  large  shop  output,  the  common  basis 
of  measurement  being  the  number  of  locomotives  a  month 
which  can  be  repaired  in  a  given  shop.  The  ability  of  a 
foreman  to  increase  the  outjiut  of  a  shop  is  very  commonly 
used  as  an  indication  of  his  value  as  a  manager.  No  doubt 
this  is  a  reasonably  good  method  of  arriving  at  an  estimate 
of  a  man's  ability;  but  there  is  a  question  of  the  advisaliility 
of  using  this  as  the  only  basis  for  arriving  at  .such  an  esti- 
mate. Quantity  is  desirable  and  even  essential  in  shop  out- 
j»ut.  Economy  demands  that  locomotives  spend  as  large  a 
proportion  of  the  time  as  jiossible  in  earning  money,  which 
means  that  they  must  spend  as  little  time  as  possible  under- 
going repairs.  But  there  is  more  to  the  repair  question  than 
the  heavy  repairs  made  in  the  back  shop.  ^lost  locomotive 
repair  work  is  done  in  engine  hou.'^es  and  it  is  at  this  point 
that  the  effect  of  laying  too  much  stress  on  general  repair 
.<hop  output  or  quantity  with  a  neglect  of  the  quality  of  the 
work  done  makes  itself  most  directly  felt. 

There  are  many  shops  in  this  country  which  are  rated 
entirely  on  the  number  of  locomot'ves  turned  out  per  month 


in  determining  the  output,  when  the  railway  company  would 
be  money  in  pocket  if  the  output  were  reduced  as  far  as 
numbers  are  concerned  and  steps  taken  to  materially  im- 
prove the  work  turned  out.  If  the  little  things  are  not  done 
in  the  general  shop  they  will  have  to  be  done  in  the  engine 
house  and  they  may  develop  into  larger  thing^  tliat  will 
compel  the  return  of  the  engine  to  the  general  repair  shop 
long  before  it  has  made  its  full  mileage.  This  is  a  matter 
which  demands  serious  attention  from  higher  railway  officers 
as  well  as  shop  superintendents  and  foremen.  The  maximum 
possible  output  of  any  shop  is  desirable  provide«l  it  can  be 
accomplished  by  the  highest  quality  of  workmanship. 
Quantity  without  (juality  will  invariably  result  in  increased 
maintenance  charges  and  decreased  mileage  l>etween  shop- 
pings; quantity  and  quality  combined  will  tend  toward 
economy  in  locomotive  maintenance  and  train  movement. 

Economy  in  Labor  and  Material. — There  is  wide  opportu- 
nity for  economy  in  bringing  railway  men  in  eeneral  and 
shop  employees  in  particular  to  realize  that  time  and  ma- 
terial which  they  can  save  in  their  personal  wijrk  can  have 
a  direct  and  considerable  bearing  on  the  condition  of  the 
company's  treasury  and  consequently  on  their  own  vtrcsperity. 
While  means  should  be  taken  to  instill  these  ide.is  into  the 
older  employees,  the  place  for  the  most  earnest  efforts  is  in 
the  apprentice  .'^chool,  and  in  this  connection  the  simpler  the 
explanation  can  be  made  the  better.  In  many  instances  the 
ks>on  will  l)e  kci)t  in  mind  and  while  it  seems  a  hoyeless  task 
to  bring  all  employees  to  a  correct  understanding  oi  such 
matters,  a  continued  process  of  education  and  enlightenment 
will  result  in  a  surprising  increase  in  the  efforts  of  iridividual 
emplo}ees  toward  economy. 

DISCISSION 

One  of  the  difficulties  which  confront  many  general  fore- 
men today  is  the  handling  of  foreign  labor.  It  h.i'  generally 
been  the  practice  to  work  the  various  nationalities  in  gangs 
by  themselves  but  this  has  often  led  to  a  shortage  of  labor 
owing  to  the  difficulty  of  keei)ing  sufficient  men.  If  one 
man  became  dissatisfied  it  was  not  unusual  for  the  whole 
gang  to  quit  in  a  i)od}'.  In  shops  on  two  diftVrent  roads, 
each  confronted  with  the  prol)lem  of  handling  several  nation- 
alities, this  trouble  has  been  solved  by  breaking  up  the  soli- 
darity of  the  gangs  and  mixing  the  various  nationalities 
Some  trouble  was  experienced  in  putting  the  .  hange  into 
effect,  but  after  the  practice  had  been  established  no  further 
difficult}-  in  keeping  men  was  experienced. 

OTHKR  BUSINESS 

The  following  officers  were  elected  to  serve  for  the  ensuing 
}ear:  President,  L.  A.  North,  Illinois  Central.  Chicago; 
lirst  vice-president,  W.  T.  Gale,  Chicago  &  North  Western, 
Chicago;  .second  vice-president,  J.  B.  Wright.  Hocking  Val- 
ley, Columbus,  Ohio;  third  vice-president,  Georiie  H.  Logan, 
Chicago  &  North  Western,  Clinton,  la.;  fourth  vice-presi- 
dent, A.  E.  Warner,  New  V.)rk  Central,  Elkhart,  Ind.; 
secretary-treasurer,  William  Hall,  Chicago  &  North  Western, 
Winona,  Minn.;  chairman  of  the  executive  committee.  E.  E. 
Gricst,  Pennsylvania  Lines,  Ft.  Wayne,  Ind. 

The  by-laws  were  amended  to  make  the  office  uf  secretary- 
treasurer  permanent  instead  of  elective  annuallv. 

The  following  are  the  topics  for  consideration  ..t  the  1917 
convention:  (1)  Engine  Failures,  Their  Causes  and  Re- 
sponsibility, and  What  Con.^titutes  an  Engine  Failure;  (2) 
Methods  of  Meeting  the  Requirements  of  Federal  Inspection 
Laws;  (3)  Alinement  of  Locomotive  Parts  to  Insure  Maxi- 
mum Service  and  Minimum  Wear,  and  (4)  Wli.-.t  Interest 
Has  the  Locomotive  Foreman  in  Car  Matters? 


PROPKR  Tkeatmext  OF  RiBBER  Gaskets.— When  j.ack- 
ing  a  flange  or  cylinder  with  a  rubber  gasket,  all  oil  and 
grease  should  be  wiped  from  the  surface  of  the  metal. — 
Power. 
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JACKING  STALL  FOR  STEEL  CAR  REPAIRS 

In  the  report  of  the  convention  of  American  Railway  Tool 
Foremen's  Association,  which  was  published  in  these  columns 
last  month,  reference  was  made  to  the  jacking  stall  for 
straightening  steel  underframe  cars,  which  is  in  use  at  the 
Topeka  shops  of  the  Atchison,  Topeka  &  Santa  Fe,  drawings 
of  which  were  shown  before  the  convention  by  E.  J.  Mc- 
Kernan,  supervisor  of  tools.  The  details  of  the  jacking  stall 
are  shown  herewith.  It  consists  of  a  concrete  floor  57  ft. 
long  and  3  ft.  deep,  in  which  are  embedded  jacking  jx)sts 
built  up  of  65-lb.  scrap  rails  and  disj^osed  four  on  either 
side  of  the  track.  Anchors  are  also  embedded  in  the  con- 
crete on  either  side  and  in  the  middle  of  the  track,  these 
serving  to  secure  the  portable  post  used  in  end  jacking  and, 
in  some  case,  the  turnbuckle  pulling  devices. 

The  stall  is  housed  in  a  semi-enclosed  frame  structure  98 


CASE  HARDENING* 

BY  P.  F.  DUGGAN 
Foreman   Blacksmith,  C.  &.  O.,  Richmond,  Va. 

Our  method  of  case  hardening  consists  of  the  u>t'  of  cast 
iron  boxes  of  various  sizes  made  to  accommodate  the  number 
of  pieces  to  l^e  hardened  at  one  time.  The  smallest  one  we 
have  is  24  in.  by  9  in.  by  7  in.  deep  and  will  accomodate 
the  motion  work  of  one  engine.  Th^  largest  one  measures 
64  in.  by  15  in.  by  9  in.,  which  we  use  when  wc  ha\e  a 
quantity  of  miscellaneous  material. 

In  charging  one  of  these  boxes  we  cover  the  bottom  with 
1^2  in.  of  the  hardening  material  and  then  place  the  {)icces 
in  the  box  about  ^i  in.  apart,  being  careful  to  have  the 
thinnest  pieces  in  the  middle.  We  then  cover  with  the  case 
hardening  material  to  the  dejnh  of  two  inches  and  fill  in  an- 
other laver  of  the  nieces  to  be  hardened,  and  so  on  until  the 
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Details  of  Steel  Car  Jacking  Stall  at  the  Topeka  Shops  of  the  A.,  T.     &.  S.  F. 


ft.  long  by  48  ft.  wide,  the  roof  and  sides  of  which  are 
covered  with  corrugated  iron  to  a  point  about  10  ft.  from  the 
ground.  The  center  line  of  the  track,  which  runs  lengthwise 
through  the  building,  is  11  ft.  6  in.  from  the  side,  and  the 
concrete  stall  is  placed  close  to  one  end. 

In  the  middle  of  the  building,  near  the  end  of  the  stall,  is 
an  oil-burning,  doul)le  end  furnace,  ,i  ft.  1 1  '4  in.  wide  by  7 
ft.  8 '4  in.  long  inside,  fof  the  oi)eration  of  which  is  pro- 
vided a  10  hp.  motor-driven  pressure  blower. 

This  furnace,  with  conveniently  located  face  plates,  pro- 
vides for  the  straightening  of  plates  removed  from  the  cars, 
the  stall  facilitating  the  straightening  of  bent  underframes. 


box  is  full.  It  is  then  covered  with  a  piece  of  lx>iler  plate 
and  the  edges  luted  with  clay,  after  which  it  is  placed  in 
the  furnace  and  heated  to  a  bright  red.  It  is  maintained  in 
this  condition  for  5  to  12  hours  according  to  the  size  of  the 
box  and  the  material  it  contains.  When  the  l)ox  is  removed 
the  pieces  are  taken  out  one  at  a  time  and  dipped  in  clear 
cold  water  until  they  are  thoroughly  cold.  I  have  followed 
this  practice  for  more  than  thirty  years  and  find  it  very  sat- 
isfactory. 

Of  course  there  have  been  variations  in  the  material  used 

•From    a    raptr    read   before   a    recent    f.->remen's   meeting   at    the    C.    &   O. 
shops,   Richmond,   Va. 
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for  case  hardcnini;  in  that  time;  for  instance,  in  1879  we 
used  old  leather  heltinji  or  old  >hoes — in  fact,  anything  made 
of  leather  that  was  not  useful  for  anything  else — bones 
gathered  from  around  a!>attoirs  and  in  the  fields,  horse  hoof 
borings  gathered  from  country  smith  shops,  mixed  with  some 
charcoal  and  three  per  cent  jjrussiate  of  potash.  For  the 
past  two  years  we  have  been  using  a  manufactured  article 
which  gives  the  metal  a  very  hard  surface,  1-16  in.  or  3-32 
in.  thick  in  from  five  to  eight  hours  steady  heat  according  to 
the  size  of  the  box  and  pieces  to  be  hardened.  We  can 
reclaim  and  use  over  again  about  fifty  per  cent  of  this  com- 
jxiund. 


shown  is  not  of  the  most  modern  tyj^,  it  is  used  for  the  pur- 
pose of  illustrating  what  can  be  done  with  the  materials  in 
the  hands  of  almost  any  terminal  foreman. 

A  system  of  careful  checking  of  supplies  issued  to  engines, 
and  a  careful  investigation  of  cases  where  supplies  are  lost, 
will  cut  down  the  cost  of  engine  tools  surprisingly. 


CARING  FOR  LOCOMOTIVE  TOOLS 

BY   JOHN  F.  LONG 

All  tools  should  be  removed  from  an  incoming  locomotive 
as  soon  as  the  crew  leaves.  Pick  handles,  shovel  handles, 
wrench  handles,  etc..  should  l)e  renewed  if  necessary;  oil 
cans  -should  be  cleaned  and  soldered  and  new  tops  applied 
where  necessary;  water  coolers  should  be  thoroughly  cleaned 
and  scalded.    All  tools  should  be  carefullv  checked  and  anv 


DOES  IT  PAY  ? 

BY  A.  E.  M. 

Some  }ears  ago  the  writer  was  asked  by  a  prominent  su- 
j)erintendent  of  motive  power  to  make  a  trip  over  his  road 
and  determine  the  reason  why  so  much  metallic  packing  was 
used  on  the  locomotives.  The  conditions  found  were,  to  say 
the  least,  not  what  they  should  l^e.  In  fact  they  were  so  bad 
tliat  t!ie  suj)erintendent  was  on  the  point  of  asking  for  a  large 
appropriation  to  enable  him  to  change  over  to  a  different  type 
of  metallic  packing,  hoping  thereby  to  improve  these  condi- 
tions. Many  roads  have  done  this  very  thing  and  are  still 
doing  it,  but  do  they  get  the  proper  results?  They  undoubt- 
edly do  for  a  little  while,  but  they  are  soon  back  to  where 
they  started,  and  the  reason  for  this  is  very  plain.     Why  not 


A    Homemade    Building   for   Locomotive  Tools   and    Supplies 


shortage  reported.  Many  enginehouses  do  not  have  a  proper 
ro<mi  or  building  to  care  for  engine  tools  and  supplies.  Such 
a  buiMing.  however,  may  1)0  easily  ])n)vided.  In  tlie  engrav- 
ing there  is  shown  a  >niall  tool  house  which  was  built  from 
scrap  car  lumber  and  <;ld  galvanized  roofing.  This  l)uilding 
is  located  near  the  incoming  track.  The  photographs  also 
give  an  idea  of  the  interior  of  the  I'uilding.  .At  one  end  a  vise 
has  been  installed  to  be  used  in  making  repairs  to  the  vari- 
ous tools  when  recjuired.  .\  place  is  also  provided  for  records. 
A  wash  basin  is  provided  and  special  attention  has  been  given 
to  heating  and  lighting. 

A  >ide  view  of  the  interior  shows  the  scoop  arrangement. 
Note  the  rack  for  ash  hoes  and  clinker  hooks.  Another  of 
the  views  shows  the  arrangement  made  to  take  care  of  the 
various  oil  cans,  torches.   Imckets,  etc.    While  the  building 


have  .'specialists  on  packing  at  each  roundhouse;  give  them 
every  assistance  necessary  to  keej)  the  packing  in  good  con- 
dition, keep  the  guides  in  line,  the  piston  rods  round  and 
true,  and  the  piston  heads  and  cylinder  packing  in  good 
shape.  This  was  done  by  the  .'iuj)erintendent  of  motive 
jKjwer  above  mentioned,  and  although  it  costs  him  something 
to  keej)  the  e(|uipment  up  he  found  it  unnecessary  to  ask  for 
the  large  appropriation  to  make  the  change  to  a  new  type  of 
packing,  and  what  he  has  saved  has  Ijought  all  his  packing 
for  a  long  while.     Think  it  over!     It  pays! 


Prkventiox  of  Scaling  in  Boilers. — The  formation  of 
scale  in  a  boiler  may  be  prevented,  it  is  stated,  by  applying 
a  coat  of  aluminum  paint  to  its  inside  surface. — Journal  of 
the  American  Society  of  Mechanical  Engineers. 
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NATIONAL  GAR  DOOR 

The  National  door  i?  a  car  door  without  a  track.  It  is 
>ui'Ported  by  strong  brackets  secured  to  the  side  sill,  its 
weight  and  all  stresses  produced  by  it  being  transmitted  di- 
rect to  the  underframe.  No  load  is  imposed  on  the  super- 
structure or  roof  structure  and  the  danger  of  binding,  as  in 
the  case  of  a  door  hung  on  a  track  at  or  near  the  eaves  of  the 
roof,  is  obviated.  The  brackets,  usually  four  at  the  door 
opening  and  two  at  the  back  of  the  door  opening,  are  fitted 
with  rollers  3^  in.  in  diameter,  the  door  traveling  freely  on 
thc.-e  rollers.  To  insure  a  close  lit  when  the  door  is  closed 
the  roll«s  at  the  door  opening  have  a  beveled  face  so  that 


boards  can  be  applied  at  an\  lime.  The  corner  gussets  pre- 
vent the  frame  strips  from  loosening  or  turning  out  in  case  the 
wood  deteriorates.  The  door  posts  in  the  case  of  doul)le 
sheathed  cars  project  about  an  inch  outside  of  the  sheathing 
and  the  flooring  at  the  doorway  is  carried  out  flusli  with  the 
face  of  the  post,  the  door  being  made  wide  enough  to  lap 
over  the  back  post.  The  top  and  front  frame  strips  are 
made  of  Z-bars,  having  one  leg  bolted  to  the  door  and  the 
other  leg  extending  out  from  the  door  and  interlocking  with 
Z-bars  or  other  suitable  memljers  on  the  car.  The  bottom 
frame  strip  is  also  of  Z-bar  section,  one  leg  l>eing  bolted  to 
the  door  and  the  other  extending  down  and  l)ehind  the  rollers 
described  above.     The  back   frame  strip  is  an  angle   with 


See*' on  D-D. 
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National  Car  Door  Applied  to  Double  Sheathed  Box  Car 


the  door  is  moved  inwardly  as  they  rotate.  The  rollers  back 
of  the  door  opening  are  flat  faced,  being  inserted  in  brackets 
with  guide  lugs  to  prevent  i;he  door  marring  the  sheathing, 
but  still  allowing  ample  freedom  of  movement.  On  steel 
frame  single  sheathed  Ijox  cars  the  roller  brackets  are  secured 
with  rivets  and  on  double  sheathed  box  cars  the  roller  bracket 
at  the  back  of  the  door  is  so  arranged  that  one  of  the  bolts 
is  concealed,  thereby  making  it  inaccessible  and  thus  pre- 
venting burglarizing.  • 

The  door  has  a  steel  frame  with  gusset  plates  at  the  cor- 
ners and  a  steel  brace  extending  from  the  front  strip  to  the 
back  strip.  This  provides  a  rigid  construction  which  will 
keep  in  alinement  and  protect  the  wood,  and  to  which  new 


one  leg  bolted  to  the  door  and  the  other,  slightly  longer  than 
the  thickness  of  the  door,  bent  inward  to  close  over  the  lea 
of  a  small  angle  secured  to  the  back  door  j)o>t.  This  con- 
struction makes  the  door  weather  proof  and  spark  proof. 
The  interlocking  of  the  door  at  all  sides  also  prevents  it  from 
being  sjirung  open  and  the  car  entered  by  thieves  when  once 
it  is  closed. 

Safety  hangers  are  i)rovided  to  carry  the  door  on  the  door 
hood  in  the  event  the  car  to  which  it  is  applied  is  side-wiped 
and  the  l^ottom  roller  brackets  knocked  off.  In  such  a  case 
the  door  would  still  be  operative.  Safety  door  stops  are  also 
provided  in  case  the  ordinary  back  stop  is  knocked  off. 
These  are  extra  precautions  taken  to  prevent  the  loss  of  the 


HI 
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ttir  '  .i-».'  InirdciiiiiL:  m  ili.it  tinu  ;  for  iii-Uiini.  in  1>7''  \\c 
u-x'i  <^M  IrutliiT  l>rltinL'  "f  (il«l  -lnio  ill  f.u  t.  ;ili\  tliiiiL,'  in;i»U' 
•  )f  K.iiiicr  tliat  u.i-  i'<;i  u-iiul  Inr  aiiytliiiiLi  il-r  Ikiik-' 
<,';tllKir(l  from  aniiunl  a'-aHuir-  an<l  in  tin  luld-.  lidi-r  Imot 
l«)riT>:r>  y.illurnl  lri»ni  .niinin  ~niill)  >lm|i-.  niixid  with  -onu' 
diar«<»al  aii<l  liirii-  itir  y\\n  |>ru->iali'  nt'  |M)ta-li.  I'nr  ilu- 
pa-t  iwi)  \»ar-  uo  ha \v  I. inn  ii^inv:  a  nianufa*  luntl  article 
wiii.  Ii  yivt".  lilt  metal  i  \-.t\  hard  -urfat c  1  I'p  in.  or  .■i-.'^J 
in  tliiik  m  iruin  live  tu  ciLiiit  li«iiir~  -l^•a^l\  In  at  a.  >  urdiiiL;  to 
ilk  »i/t  III  the  lji\  antl  |'it»:».>  to  l>c  hanlciifd.  \\\'  tan 
ic.  l.tiui  and  ii>i-  liVir  aiiain  ahnut   t"il't\    |»rr  ttiil  of  llii*  » nin- 


-  :(:\KiN(r  i()i<  i.ocoMoi  i\  i{   rooLS 

lO    ii  »ll\  I-,  I  i»N<;  '  .      •■   • 

All  l«iol?  >htiiild  !'»■  niniAid  fnnn  an  iru  oiniii'.^  li»  llln(lti^•^.• 
a;•  ^^:Hl^<  Uif-'the  crt-w  K-aw-.  I'i.  k  handle-.  -lni\»l  haiulK-i. 
wn  lit  h '  liatMlli"".  eti..  -htiiiJd  he  reiu-ued  if  iie(e-«*ary:  nil 
*all»  >h<»ul»l  I.e  I  leaned  and  -uldered  and  lieu  t<i|>~  a|i|>lied 
when  iu-tf>>ar\:  water  i  in iKt-  »lniuld  In  tlniri»ii!ihl\  (  leamd 
and   -  aided.     All   tonl-  -ImilM   1  le  (  an-fulh    c  lie<  ked   and   am 


>!i«)wn  i>  iKit  ut"  till-  ni(c«t  modern  Ivjh-.  it  i-  u>e(l  for  the  |>ur- 
|)o>i-  of  illu-tratiiiLr  what  <an  l»e  done  with  the  inatcriuls  in 
the  lia'.i<l>  of  alnio-t  an\    terminal   foreman. 

.\  -V'tem  of  eareful  i  het  kitiL.'  of  -Uli|>lie-  i--ued  to  ellljilK'S, 
and  a  larefiil  inve>ti!iation  of  i  i-e-  wlure  ~u|i|>lii-  an-  lo-t, 
will  eiit  down  tin-  nt>i  (if  eiiuine  1(«j1>  >iir|  iri-iiiLilx . 


DOKS  IT  l*A^  ?      V  -     -';  ' 

;  .       ,  .  •  .  m     \    I-.  \i  ■"••  ■'     ■  ■        '"■■  '   ■ 

.Son:e  year-  auo  the  writer  wa-  a-ked  \>\  a  |irtiiniiH  iit  -u- 
jieriiiteiident  of  m<'li\e  |io\\er  lo  make  a  trip  <iver  hi-  ruad 
.ind  dete"niiiu  tin-  rea-on  why  -o  iiui' h  metallic  |>aikinL:  was 
u-ed  '111  the  liKonvitive-.  The  (oiidilion-  found  uen-.  to' -ay 
the  lea-t.  not  what  the\  -luiuhl  l>e.  In  fat  t  they  wtTe  -ti  liad 
that  the  >u|ieriiitt  ndeiit  wa-  on  the  |>oint  tif  a-kinu  for  a  larLie 
a|)[tro;iriati' n  to  eiialde  him  to  *  hanm  owr  to  a  different  type 
of  metalli'  patkini:.  Iiopinii  llierelt\  to  improvt  the-t  lomii- 
tion-.  .\iap\  roa'l-  have  doiu'  thi-  \tr\  tliinu'  .mtl  are  -till 
doiin:  it.  hiit  do  lhe\  u'ft  the  proiur  re-ull-r  I'hey  undouht- 
.tll\  do  for  a  little  while.  Iiut  they  are  -ooii  lia<  k  to  where 
ill.  \   -lart.-d.  and  ilu    lea-oii  for  thi-  i-  very  plain.     \\  hy  iKjt 


A     Hotlit-m.icit-    BiuUlirui    foi     Loi  (.in^>tivc    Toolb    .nul    Supplies 


.•^h»»rt,--:i«-X  re|tifrtvd.     .\l.ii;'    eiri;ineh*;<.l-e-  «|o*  not  ha\(    a   iiroper  liae»    -pet  iali.-is  <tn   patkiii::    it   i  .u  h    roiindhou-t  :    izwv  iluiu 

rii<»iii  fir  l.uil«|iri<j  to.. in-  fi/r  vtiirlne  tool>  an<l  -upplie^.    Siieh  K;\\Ty  a--i-t  iiuc  iTf.(o>j'ar;.    to  ki  i  p  tlu    patkiirj  in  L'o<id  toii- 

a  Iniiidini,'.  hirxvev.er.  ii»:i\   lie  e;i-i!\   provt<U-<l.    In  the  en'.irav-  di-io'i.   kei  p  t?ie  truid<  -   in   liiu.  tin    pi -ton' rod-   rtiiind   ami 

iniT  till  fe  i-s  -hown  ii  -mail  l(»t>l  hou-e  wliidi  wa-  hiiilt   from  tiue.    and    ili<     jii-ion    head-   ainl   ivlimler    pat  kiii;^    in    uood 

"^Tajt  (;rr  lufi)i»er  aiid  old  tt;iiv;mi/i.-d  fooiMii-'.     I  hi-  l.uiMini.-'  -hipe.       I  hi-    wa-    doiu     l.y    tlu     -uperinteiidi  nt    of    motive 

♦>   }<K;;.lf»|-  llerir,  ilu:  ilU'onVini;   (rat  Jc.     'Ilu     photo^r.iph-    al-o  power  a!  o\.    miii'ioiud.  .iiid  althoii'.^li   it  .o-t-  him  -<iiiu  tliiniz 

ihv  an  i<lea  of  the  inferior -of  the  l-iintliiiLj.    .\i  otu   einl  a  vi-e  lo  kt>|i  :1h  e<)i!i|tmtiit  up  lit    fouml  it  uiiiute— ar\   to  a-k  f»tr 

lia-  ]"'eii  in>ta}letl  ift  Ik-  ii-ed  ill  makiiii.'  re|«,iir-  to  tlu-  vari-  tli-.    1  ariie  appr-ijirialioii  to  makt   tin   thaiiut    to  a  in  w   i\|pi-  of 

ou- tool- when  rei|uireil.    .\|'la<e  i- al-o  |'r<j\  ided  for  retord-.  pa  kinir.  ami  ".h.it   lu    ha-  -avetl  ha-  ImiuuIii  all  iii-  paekilij; 

A\va-ii  l>a-in  i-  pro\  iileil  ainj  -;j>vtial  attention  ha-  heeii  'ji\-en  for  a    lotii:  v.hilt  .       Ihiiik    it   o\'er!      It    |iay>  ;•.••■    ■;:.'■         '. 

i«i  heatint:  ;iii<i  liuhtiiiL.'.  .%.•::_.' 

A   -itle  view   of  the  iiu-riMr  -lit>\\-  the  -t  oop  arraiiLTi  nieiit.  Tui  \  i.\  i  it  i\  m-   Sim.i.m;  i\   lit  tii.i,k>>.       The  formation  ot 

\tiie  iIk   ra«k  lor  a-h  hoe-  and  rlinki-r  hook-.    .\noiIier  of  -i.ile  in  a  l.oiUr  mav  l»e  prevented,  it  i-  >tated.  I»\   iipplvinii 

the  views  «>luAV:i  thc:trrafviri;nu-ni   tnade  to  take  tare  of  the  a  «oat  of  aluminum  |'aint  to  it-  in-ide  -urfa«.e.  -./////r;/-//  of 

^•:iri*iiis-»ii1  ian>.   ton  he-,   l-utket-.   ett .     While   the   l.uildint.'  thi   Aiih  rir.m  Suriiiv  of  M,  rlhnilr.iJ  Eiio'uucrs.    .■.•■..■■;-; 


New  Devices 


AfJUJJAfiJtAtigrfAltAXJ 


rAf  i^/iVAT-ftf /"^ftif  fyiVi*!* 


NATIONAL  CAR  DOOR 

I  iu    National  door  i<  a  Car  (l(H)r  Avifliout  a  irark.      It 


Ix.'ani-  tan  i>l-  apiiiirti  it  a!i\  liiiu'.  I'Ik'  »«inK-r  Liu-'>«.t-  jiR- 
vtiii  ilu'  J'ran.t.'  >tri|is  from  looMuinti  «ir  lurnius;  «.ui  iu  t  .i«f  tliv 
wood   d(tiTiorati>.     Mio  d(»or  ]»<)^t-   in   tlu-  »  um-  «ii'  liouM*- 


-•.iI'|Mirti(l    Ia    ^iroim    Itraikit-    .-<.■(  urcd    to    tlu-    -\i\v    -ill.    it-  -liiatlk-d  car-  |irojc('t  aliovn  an  indi  oui>idr  of  the  >hralhini' 

Miiiht  and  all   -trt-»t.>  |)rodu(\-d  In    it  l»cinL;  tran-inittid  di-  and  tm-  tloorinL:  at  tlu-  do<ir\\a\    i-  <  arrird  <iin  ilu>h\vithl!r. 

:.(?  to  tlu-  undi-rfranir.      No  Icxid  i-  inijiostd  oti  tlu'  -uiki-  fa< a-  of  tiu    po-r.  tlu    door  i>i-inL'  madi"  \vi«k-  i-iioUvjli  t<>  lap 

-iruiturr  or  roof  -trutturi-  aiul  tho  daimi-r  of  hindinu.  as  in  ovrr   tlu-    l>aik    po-l.      J  In-    top    .in<l    fp  nt    franv    -trr-    an. 

tlu-  la-i-  ol  a  diuir  Iiimil;  on  a  trai  k  at  or  m-ar  tlu-  e-avt>  of  tlu  niaiK-  of  /-liar»,  having  om-  K  l'  l»oltfd  to  ilu-  door  ar.d  tlu- 

roof,   i-  ol)viatt'd.      Tlu'   liratket>.  usually   four  at   tlu    do(ir  otlu-r  W-j.  i-xtcndinii  ^;ut  inini  tix-  door  and  interim  kin;:  wkli 

ipi-nin^  and  two  at  tlu-  liavk  of  tin-  door  oprninLi.  arc  tlttt-(i  /-liars  or  othrr  -uitaliK-   In^.•^ll»^.•r^  on   tlu-  « ar.       I  lir  l-'ttoui 

villi  n.lKr-  S '  J  in.  ni  dianutii.  tlu  door  travilinu  freely  nn  franif  -tri|)  i-  al-o  «)f  /-Ijar  -«-t-ti<»n.  one  K-i!  1-rinL:  l>olted  v, 

llii  -f  rolh-r-.      'I'd  in-ure  a  i  lo-c  fit  wlun  tlu-  door  i>  «l(»>c<l  tiu-  door  and  tlu-  otiu-r  exti-iid'n^'  <lo\\n  and  Li-liind  ihi   r.  llor- 

tlir  r(jllL'r-  at   tlu-  <loiir  opi-ninu  havi    a   lu-vi-K-d    fan-  >o  that  di .-.  ril.i-d    aliovi.      Tlu-    iia>k    franii    -irip    i>    an    aiiuh-    with 


'.*:-D-D 


:cz'!znA-A 


if%}-<-         23"         ^         .=  *  ^23"  >.-     -     --Z^lf-^  -r  ~^>^  ■:•'-■    ;?^.i 

National   Car   Door  Applied  to   Double  Sheathed    Box  Car 


/llu-  door  i-  iniA(-d  inwardh   a>  tlu-\   r(ilatt-.       Ilu-  rolK-r-  l>a(  k 

•.of  \]u'  door  oiK-nint:  are  ilat  faced,  lieini;  in-erti-d  in  iiraiki-l- 
Avitii  iTuide  luu-  to  previ-nt  ilie  doi.r  iriarriin:  tiu-  -lu-atlr:iL'. 
Ijut  -till  allowing:  ample  freedom  of  movc-mein.  On  -tiel 
trame  -iiii^K  -lu-;illu-d  oi:\  ar-  tlie  roller  lpraek(t>  are  -etured 
with  rivct-  atui  on  doultle  -heathed  l»o.\  ear-  the  roller  hratket 
at  the  liatk  of  the  door  i-  -o  arraiiirecl  that  one  of  the  hoh- 
i~   coneealed.    thenliy    making    it    inaeie.-.-ilile    aiul    thu-    pre- 

rveniinti  l>urt;Iari>^ini:  .i;'- "-•'■'.■•-  ^ 

'•  Ilu-  door  has  a  steel  frame  with  iru-<et  plates  at  the  (or- 
hors  and  a  steel  hraee  extending'  from  the  front  -trip  to  th- 
haek  .strip.  This  provides  a  rigid  ton-true  ti(tn  wliidi  will 
kteji  in  alinenieiU  and  pniteet  tlie  wood,  and  to   whieli   new 


oiii  K  <i  i.ohi-d  lo  the  d<ior  and  the  otht»r,  sliiihtly  longer  than 
tlu-  thiekiu--  ol  the  door.  i>ent  inward  to  elo-e  over  tlu-  le:: 
of  a  -mall  aimli*  -teured  l()  the  l>aek  diK»r  po-t.  Ih"-  eon- 
-truetion    make-   tlu-   door    ueatiu-r    pr<H)f   and    -park    pnuji". 

I'he  intc-rl(H  kiiiL'  of  tlu-  door  at  all  -ide-  al-o  jirevi-nt-  it  fr<.iM 
Keiim  >prun"J  open  ;  ild  tlie  ear  entered  hy  thie\e-  when  onn 
it  i-  elo.-ed. 

Safit}  hanui  r-  art  providi-d  to  earr\  tht-  door  on  l\\-  door 
luuid  in  tlu-  evt  III  the  tar  lo  whi.  h  it  i-  applied  i-  -iiie-w  i|K'«l 
and  tlu-  liottom  roller  hraeket-  kn<Kke<l  off.  In  -ueh  a  ea-e 
the  door  wciuld  -till  l>e  opi-rative.  Safely  d<Mir  -tojt-  an-  al-o 
provided    in    ease    the    «»rdinary    i>a«k    >top    i-    kn«K.ked    off. 

riu--i    are  i-\lra   pree  uitioji>  taken  to  prevent  tho  lo'is  of  tin- 
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door  from  the  car.  From  reports  of  1,000  cars,  on  which 
these  doors  have  been  in  service  for  one  year,  the  maintenance 
expense  has  been  practically  negligible  and  not  a  door  has 
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^' o' OoorOf)ening_ 
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>^or)zon  *a '  Sec  *>on  Throi/gih  Door^pplitd  /b  S/'ng/t  Sheathed  Boir  Car. 


Roller 


SecHon  Through  ffol'tr  a^ B^ck  Door  Posf        Sechon  Through  Door /i^ Side  P/a^e 
:  -7  Si'ng'e  Shea  /hed  Box  Can  gf  S!r)gte  SheoAhed  Bor  Car 

Sections  Through   National  Car  Door  Applied  to  a   Single  Sheathed 

Box    Car 


been  reported  lost  from  a  car. 
the  construction  of  this  door. 
Product?  Company.  Chicago, 


The  illustrations  show  clearly 
It  is  made  bv  the  Union  Metal 
111. 


SIMPLEX  COACH  SEAT 

A  new  coach  seat  of  the  pull-over  type  has  recently  been 
developed  by  the  Scarritt-Comstock   Furniture  Corporation, 


Normal   Position   of  Simplex   Coach   Seat   Reversing    Mechanism 


St.  Louis,  Mo., 
to  be  exception 


the  reversing  mechanism  of  which  is  claimed 
;illy  ea.\v  and  smooth  in  its  operation. 


The  general  features  of  the  construction  and  the  operation 
of  this  seat  may  be  seen  from  an  inspection  of  the  accom- 
panying illustrations.  The  back  is  supported  by  two  shorr 
reversing  levers,  the  lower  ends  of  which  slide  in  a  slot  in  th«; 
end  frames.  The  center  righting  levers  are  the  active  agents 
in  reversing  the  seat,  the  lower  ends  being  keyed  to  a  shafi 
which  reverses  the  cushion  frame  by  means  of  arms  alsc 
keyed  to  the  shaft.  The  upper  ends  are  attached  to  the  back 
support  through  a  longitudinal  slot.  Near  the  lower  ends  c  i 
each  of  these  levers  is  a  longitudinal  slot  by  which  it  is  at- 
tached to  the  moving  base  or  fulcrum  of  the  reversing  levers. 


The  Reversing  Mechanism  in   Mid-Position 

This  moves  in  a  horizontal  direction  only,  being  guided  by  a 
slot  in  the  seat  end  frames. 

The  wall  and  aisle  frames  are  connected  by  two  steel  tubes 
through  which  pass  steel  rods.  The  pedestal  is  attached  to 
the  steel  tubes  and  is  adjustable  so  that  it  may  be  bolted 
securely  to  a  member  of  the  underframe  sijipporting  the  floor 
of  the  car.  The  foot  rest  is  hung  on  corrugated  friction 
joints  and  is  not  automatic,  thus  relieving  the  seat  reversing 
mechanism  of  its  operation.  The  back  cushion  is  very  easily 
removable,  no  difficult}'  being  encountered  in  removing  and 
replacing  Ijoth  the  seats  and  the  back  cushions  in  an  entire 
car  for  the  purj)ose  of  cleaning. 


BALL  BEARINGS  IN  LATHE  CONSTRUC- 
TION 

A  lathe  has  recently  been  developed  l>y  the  Hart-Parr 
Company.  Charles  City.  Iowa,  the  spindle  of  which  has  been 
mounted  in  Gurney  ball  bearings.  These  lathes  were  de- 
signed especially  for  use  in  the  manufacture  of  shells  from  6 
in.  to  12  in.  in  diameter  and  have  been  heavily  l)uilt  through- 
out to  withstand  the  continuous  heavy  .service  during  a  24- 
hour  working  day. 

From  the  illustration  it  will  be  seen  that  the  head.stock 
and  bed  are  cast  integral,  the  front  and  rear  headstock  bear- 
ings being  connected  l)y  side  walls.  The  spindle  is  6^^  in. 
in  diameter  and  for  all  ordinary  shell  work  it  is  depended 
upon  to  provide  a  sufficiently  rigid  support  for  the  boring 
tools  and  formers,  the  same  being  true  when  the  spindle  is 
used  as  an  expanding  arbor  to  carry  the  shell  while  per- 
forming the  outside  turning  operations.  It  will  thus  be  seen 
that  the  ref|uirements  of  the  headstock  bearings  are  especially 
severe,  as  in  all  ordinary  work  no  outboard  bearing  for  the 
end  of  the  sjiindle  or  the  work  is  provided. 


October,  1916 


RAILWAY    MECHANICAL    ENGINEER 


539 


The  spindle  is  mounted  in  combination  radial  and  thrust 
l)earings,  the  front  bearing  being  6.69  in.  in  diameter  and 
the  rear  bearing  4.33  in.  in  diameter.  These  bearings  are  of 
the  radial  type,  the  raceways  encircling  the  balls  on  the 
thrust  side  far  enough  to  prevent  any  wedging  action  and  to 
provide  a  reaction  at  the  proper  angle  to  take  care  of  both 
the  thru?:  and  radial  loads.  These  bearings  are  very  accu- 
rately fitted  and  when  properl}-  opposed  in  order  to  prevent 
anv  tendency  toward    longitudinal   motion   of   the   spindle, 


slightly  wa\y  surface  on  the  finished  work.  The  bearings 
are  manufactured  by  the  Gurney  Ball  Bearing  Company, 
Jamestown,  X.  Y. 


Boring    Head  for  Finishing    Interior  of  Shells.     Overhang   is  36  In.; 
Distance  Between  Bearings  33  in. 

provide  un  accuracy  of  alinement  of  the  spindle,  which  will 
be  maintained  permanently,  subject  to  practically  no  wear, 
whereas  the  maintenance  of  alinement  with  the  ordinar} 
spindle  ';>earings  is  somewhat  difficult  owing  to  the  effect  of 
wear.  Une  of  the  photographs  shows  clearly  the  extent  of 
overhanu  of  the  cutting  tool  which  the  spindle  must  support. 
The  tool  i:^  for  machining  the  arch  on  the  interior  of  the 
nose  of  the  shell,  which  is  secured  to  the  carriage  of  the 
machine  .md  fed  onto  the  tool. 

The  r-pindle  of  the  lathe  is  worm  driven,  the  worm  wheel 


Shell   Mounted  on  the  IMandrel  for  Finishing  the  Outside 

being  mounted  on  the  spindle  and  driven  from  the  underside 
by  a  worm  mounted  on  the  cone  shaft,  which  is  located  in 
front  of  the  machine.  This  arrangement  provides  for  high 
speed  operation  of  the  belt  cone,  enal)ling  a  3-in.  belt  to 
provide  ample  jjower  for  the  machine,  the  drive  being  es- 
pecially -teady  in  its  action  and  entirel\'  free  from  chatter. 
This  is  one  of  the  first  successful  applications  of  ball  bear- 
ings to  a  lathe  spindle,  difficulty  usually  having  been  en- 
countered from  a  tendency  of  the  ball  l)earings  to  produce  a 


HYDRAULIC  BRIQUETTING  PRESS  FOR 
METAL  BORINGS 

The  accompanying  pliotograph  illustrates  a  new  design 
of  hydraulic  press  recently  brought  out  by  The  Hydraulic 
Press  Manufacturing  Company,  Mount  Gilead,  Ohio,  for 
use  in  briquetting  metal  oorlngs,  turnings,  etc.,  so  that  they 
may  be  remelted  without  the  less  of  valuable  ingredients  and 
to  prevent  oxidation.  It  also  puts  the  material  in  a  conven- 
ient form  for  handling.  The  ])ress  is  of  the  four-rod  invert- 
ed cylinder  type  and   is  built  in  three  different  sizes  and 
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Metal   Briquetting   Press 

pressure  capacities,  viz.,  1.000  tons,  750  tons  and  300  tons. 
The  illustration  show?  the  1.000-ton  press. 

The  briquet  forming  mechanism  of  these  presses  has  l)ecn 
jiatented  in  the  United  States  and  Canada,  as  well  as  in  sev- 
eral foreign  countries.  It  is  capable  of  forming  a  briquet 
(juickly  and  of  uniform  density.  This  is  accomjilished  b\ 
placing  the  material  in  a  floating  mold  which  is  supported 
by  four  springs;  when  the  pressure  is  applied  uix)n  the  ma- 
terial from  above  the  friction  of  the  material  on  the  sides 
of  the  mold  causes  It  to  move  down  over  a  stationarv  plunger 
which  projects  into  tlie  mold  from  Inflow.  Pressure  is  thu> 
applied  on  the  bottom  as  well  as  on  the  top  of  the  material 
and  its  density  is  made  uniform.  After  Ijeing  formed,  the 
briquet  is  ejected  from  the  mold  by  applying  the  pressure 
of  the  main  ram  upon  the  briquet,  the  lower  plunger  lieing 
removed  b\-  the  movement  of  a  controlling  lever.  The  large 
l^ress  is  provided  with  a  surge  tank,  the  base  of  which  is 
located  higher  than  the  main  cylinder.  By  a  simple  move- 
ment of  the  valve  lever  tlie  plunger  drops  to  the  material  in 
the  mold  and  the  main  cylinder  is  filled  with  fluid  by  suc- 
tion of  the  ram  as  well  as  by  the  weight  of  the  fluid.  The 
first  stroke  of  the  ])umii  then  starts  the  pressure  upon  the 


\<  \ii.\\  \^     Mi-t  li  \\i(  Ai.    i:\(,i.\!:i:k 


\'<>i .  ''<i.  N't.    Ic 


door  fniTli  :1k   t.ir.      I  rom   n|H)rl-  m"    I.immi  cir-.  (^n   which  I  In    miural   U;itiiri-  of  ilu-  Miii>tru«tinn  and  the  (.itratit. 

the^  door?  liiive  Ih-i-ii  in  -ir\i(c  for  ont  ytar.  thi-  niaiiitt-naiut       of  ihi-   ><ai   may   \>v  mtii   from  an   insptrtion  of  tlic  accon, 
eNjttr.hst- hu*  Wrn  {ira(ti<all\    iH-jIiLiil^K-  ami   not   a   door  lia«      j«an\inu   ilki>tration«..       Tht'  hack  is  supported  hy  two  >iior 

^    ,  rvwr-iim  K\(r~.  ilu'  lower  end-  of  whith  >li(U'  in  a  slot  in  tli 

^  *  „  .  *-''^*'  frame-.  I  ln'  tenter  riyhtim:  levir>  are  the  adive  ai,'ent 
■'^i-.  •  .in  re\er-ini.'  tin-  -eat.  tin  lowi  r  end-  heinu  keyed  to  a  shai 
whiili  rever-e-  the  « u-hion  frame  l)y  means  of  arms  al-i 
keyed  to  till-  -hafi  !  he  upper  ends  are  attat  lied  to  the  l>ar! 
,-upport  ihrou'jh  a  lonu'itudinal  -lot.  Xi-ar  the  lower  eiuLs  ; 
each  of  the-e  le\er-  is  a  longitudinal  -lot  1a  whi«  h  it  is  at 
ta(  lied  to  the  mo\  iiii,'  ha.-e  or  fulermn  of  ilu-  revir-int;  levers. 
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Secticns  ThraUffh' Wlatk«»al   Cnr   Door  Applied  to   n   Single   Shenthed 

Bex   C/e- 

•e.i  ii  iv^'vii  J'  -I  iniii  a  tai.  'I"Ik'  illu-trationi  .-Itow  clearly 
Hi'c  "i"i-Tr\:eiii)!i  of  tlii>  <loor.  It  i-  mad«  i.y  ihe  Union  Metal 
I         .    -  <  >  •   •   .:  •  .  t'hiiiiL'".    111.  ..  ■  •  • 


,     SIMI'l.i:\  COACH  SIM 

.A   nfV'f'oarh-vctiit of  till    pull  o\tr  l\p(    li.i-    rc.cntlv    Leeii 
the -Scarritt-^  om-iot  k    runiitun-   (  orporaiioii. 


\    •  •»  ■>     P:siti'-'r^    rf    Simplex    Co.ich    Se.Tt    Reversing    Meclinnism 

St..  Lwut-.  .\lo..  tliv  re\er-inL'  nif*  hani-m  of  whiih  i-  ilainieil 
■■     ■  •   .e\*e!'lioiiall\    ea-\    and   -niooih   in   it-  o|n-ration. 


The   Reversing   Mechanism   in    Mld-Position 

riii-  iHoviS  in  a  Itori/nntal  direition  only,  heinir  cailded  liy  a 
-lot  in  the  -eat  end  frame-. 

Ihe  wall  and  ai-le  franu  -  are  «  olineeted  li\  two  ,-teel  tulx'- 
ihroutrh  whiih  pa--  -tei  1  rod-.  I  h«'  pede-tal  is  atta(  lu'd  to 
the  -teel  tuhe-  aiKl  i-  adiu-talde  -o  that  it  may  he  iKtltt-d 
-eeunlv  to  a  memlur  of  the  underfranie  -U|>portini,'  the  t1(Mir 
of  the  tar.  Ihe  foot  re-t  i-  Iuiiilj  on  «<»rrut:ated  friition 
joint-  and  i-  not  automatic,  thu-  relievini,'  tlu'  -lat  rextr.-inL: 
iiieihani-m  of  it-  operation.  Ihe  iiaek  c  u-hion  is  very  ea>il\ 
ivnioval-le.  no  iliffirullv  l>einL[  iiuountiTed  in  n-movinu  and 
replacini:  Ixith  th.  -i.ii-  ami  the  hack  »u-hioii-  in  an  entire 
I  ar  for  the  plirpo-e  of  (  leaiiinir.  '■'''■■■' '■'.^. 

I'.AI  I     lil  AKINCS  IN   lAIIII-   CONSIKrC-- 

HON 

.\  l.iilu  lei-  rr.riiilx  l.ceii  deXihrped  l»\"  tile  Mart- Pa  rf 
(dmp.iliv  (  harlf-  <  it\.  Iowa,  tin-  -piiidlr  of  whith  Mas  heen 
mounted  ill  (lurne\  I. all  We.iriiiu'-.  1  hi  -»  lathe-  wi-re  de- 
-iijned  e-peeiallv  for  u-e  in  the  inaiuifaeture  of  -hell-  from  <» 
in.  to  \1  in.  in  diameter  and  lia\e  lieeii  heavily  huilt  throuiih 
out  to  withstand  ihr  loiiiimiou-  heav\  -erviii-  durini;  a  J4- 
liour  workiiiL' d.i\ .  •'     :■'■'•■•  ■':i'] 

I  roll!  tin  illu-tratioii  it  will  I.e  -eeli  that  the  he.id-toi  k 
and  l>ed  are  »  a-t  intiiiral.  the  front  and  rear  head-t<Hk  hear- 
iliL.'-  Iieinu  (olinetted  l>\  -itle  wall-.  The  -pilidle  i-  (>\<  ill. 
in  diameter  and  for  all  ordinary  -hell  work  it  i-  dep<-nded 
upon  to  provide  a  -ufl"i<  ieiitly  rii^id  -upport  for  the  horinsi 
lo<il-  and  former-,  the  -aiiie  heini;  true  wlun  the  -pindle  i- 
u-id  a-  an  e\pandin;i  arhor  to  tarry  ilu  -hell  while  per- 
formiiii:  tlu  out-ide  lurnini:  operation-.  It  wili  thu-  he  -ei-n 
til. It  tlu  rrijuircment-  of  the  liead-to(  k  liearin^-  are  i'.-pe<  ialh 
-e\ere.  a-  i\\\  all  ordiiiarv  work  no  outlioard  Itearini,'  for  the 
end  of  the  -pindle  or  the  work  i-  provided. 
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.  Ihc  sphVllv  i>  niountt-'d  in  ( «>nil>in;ition  radial  and  ihrii"-t 
iii-aring!'.  the  frunt  iK-arinti  l»fini:  <».(•''  in.  in  dianictcr  and 
•  lie  rear  ''turini:  4..v>  in.  in  diameter.  'l'he>e  Itearinc?  are  of 
the  radi.-il  V^l'*-'-  'l'*^'  raee\vay>  iiu  in  lin^  tlie  1>all>  on  ihe 
tlirust  ?:de  far  en<iui;li  lo  prevent  any  wed^in^  aetion  and  to 
l»ruvid'.-  .•-  rraition  at  the  jtroper  an«ile  to  take  care  of  l»oth 
tlie  thru-:  vnd  radial  h>ad>.  Ihe^e  ln-arin^s  are  very  accu- 
ratelv  mteJ  an<l  when  |>ro|»erly  ojijio^ed  in  order  t(j  jtrevent 
am;,  tendency   toward    loniiiliidinal    ninti<tn    of   the   .spindle, 


-liiilitlv  wav\  -iirfaci-  on  the  finished  work.  The  hearini:- 
an-  nianufai  tiired  by  the  Gurncy  liall  licurin^  Comjiain. 
lanie>town.  N.  V.  '  i    :'     ■•   ,'    "  ■  ■'''■■■''- 


Bering    —r'T-    for    Finishing    Interior   of   Shells.      Overhang    is   36   in.: 
Distance  Between  Bearings  33  in. 

■  ■'■  ;i".;iit\uracy  of  aliiunitnt   of  ihe  -pindle.   wliirh   will 

'f:  .irj.-^r!v:!i;ni?d  permanentlv ,  -ultjeii  to  praetiiallx    no  wear. 
•vheriLi--  :i;y    niainttiiam  e    m"    alimineiit    with    thi     onliiKTv 
•iiinKil'V  '  l-arini:-  i>  soniewhai  ditVieidl  owinji  io  the  effeit  of 
:".     t  >;:i.--.  nf  the   photograph"-  «-how>  clearlv    tlie  extent  of 
MVer.har<_'  ill  the  cutting  tool  whii  h  tlie  -pindle  nu«->t  support. 

Ihi  •  ••  r.V  i.«-  for  niai  hiniiii;  the  an  h  on  tlu-  interior  of  iiu 
iio«.  ■:'.."'. iJL  •- hell,  whith  i-  .>eeured  to  the  tarnauc  of  the 
iOaehi!> :  Shd' fed  onto  tlie  tool.    .  •  ■■     "    -■ ;  V'^'     ': 

'  Tlle'.-'uidlt    of  tlu    lathe   i-   wurin   dri\eii.   tli«'   worm   wlu-el 


S'"*'     Maunted  on  the  Mandrel  for   Finishing  the  Outside 

heiiii:  :...  .;ji-..-d  oil  tile  >piiidle  and  driven  from  the  under^i<le 
\>}  a  wririr^, Dloiinted  on  tlu  i  one  -"liaft.  uliiili  i-  lot  ated  in 
front  V>f  tiie'  niai  hi ne.  Thi-  arran^eineni  pro\  ide-  for  lii^li 
■fJ^>ee<i' y>t>!..'raiioii  of  tlu-  lielt  tone.  eiiaMiim  a  .>-iii.  Inh  to 
proviii--  t'niilc  power  for  tlu  mat  liiiie.  the  drive  Ikiiiu  e— 
pe«  iaH;.  -'..'ady  in  it-  action  and  iiitiiel\  free  from  i  hatter, 
riii-  •-  j'ieof  till'  lir>t  >iuie->ful  api>li(  ation-  of  hall  hear- 
iiiL'>   ■  .uhe   .spindle,   diftuultx    u-uall\    haviiii;   heen  eii- 

coimUTc  i.from  a  lemleiu  y  of  the  l.all   I.e^iriiiL:-  to  produce  a 


inDHAlLIC  liKIOlKITlNCi  1M<KSS  l(»K 
MKT.AL  IU)KIN(jS 

ihe  acctilnpanxiiiu'  photograph  illustrates  a  neAv  de-ii:n 
of  ii\(lr;iulic  prc.s.-  re«entl\  Wroimht  <iut  hy  The  Hydiaiili< 
i're.-.-  Manufai  turiiiL'  ( Ompany  Mount  Gilead.  Ohfo.  for 
u-e  in  hrifjiu-tt'ii;'  JiKt;d  i».irii»u-.  t'lrmni.'-.  etc,  so  that  they 
may  l»e  renielted  withoui  the  li,-s  ef  vahiaMe  invrreditnts  an«i 
to  pteveiit  oxidation.  It  also  ]»i:t?  the  niateriiil  in  a  oonveii 
lent  foriii  for  handling:.  '!"he  pns-  i-Of  the  four-HHl  invi-rt- 
«d   eyliiulcr  jy}.»e  and   is   liuili   iii  tUrtv  uitier^nt    -i/.  -   .did 
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Metal    Bnqiietting    Press 

pt-evsure  capaeitiesv  vi/..  1.<'<'<i  iort>,  75<i  ton-  and  vHK*  tons. 
'Ihe  illu>tratirn  >^how-  the  l,<uiii-ton  pre.-s.-      ,-.  '     V  • 

J  lie  l>rioiut  foimiim  ninhani-m  »if  tlu -e  pn'ss*'*^  lias  lH.en 
j>atented  in  the  I'ni^ecl  State-  and  <";inada.  a-  \\»-ll  as  in  sev- 
eral fortiiiti  ton  n  trie-.  It  1-  (ipahli'  of  fttrminu  a  1>ri<|Uei 
<|U!»kly  atid  of  unifonii  d.n-!i\.  l\\''-  i-  at*  om|)li-heil  l»\ 
plaeiii!^  the  material  in  .'.  l1<ratinii  inohl  wliiili  i-  -uji|-.orted 
liy  four  -prinu-;  wlu  n  tlu  pre--ure  i-  applied  upon  the  ma- 
terial iroin  aiM>ve  the  frittion  of  tin  niat^'rial  on  the  vi<li> 
ol  tile  mold  i  au-e-  A  to  mov-  ilown  «,\vr  a  -tati«»nar\  plunifer 
whith  pj-ojiet-  inti»  the  m<.ld  Inim  l>elo\\.  IVi— ure  i-  thu- 
Mpplied   on   till    liottom   a-   well    a-  on    the   top  of  the   material 

aiul  it-  den-iiy  i-  made  uniform,  .\fter  iK-ini:  formed,  the 
liri<[Uei  i-  ejei  ted  from  tin  moid  hy  ap|>l\inti  the  pre.'*>ure 
■  if  till'  main  ram  upon  the  !>ri<|Uet.  tlu'  lowi-r  plunu'er  U-inir 
reinoxed  liy  the  movi-ment  of  a  «ontrollinu  lev<r.  The  lariii 
on—  1-  pmvidid  with  a  -uri^e  tank,  the  l.a-e  of  whiih  i- 
ItKated  hiiriur  than  the  main  tylinder.  U\  a  -imple  move- 
ment <if  the  val\e  Kvri  tlu  pluni,'er  drop-  t<»  the  material  in 
il:e  mohl  and  the  main  »\liiider  i^  tilU-d  with  tluiil  l.\  su< - 
tion  of  the  ram  a-  will  a-  liy  the  weight  of  the  t1ui«l.  I  h- 
iir-t    -!nik',    of   tlu-   pumj)   then    -tart-   the   pn--un-   upon   tlu. 
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material.  The  main  ram  is  returned  by  means  of  the  auxil-  attachment  also  has  the  added  advantage  in  that  in  case  of 
iary  ram  located  at  the  extreme  toj)  of  the  press,  this  action  a  sagging  door  sufficient  power  may  be  exerted  to  bring  tht 
returning  the  tluid  to  the  surge  tank.     The  presses  are  solid-      door  up  tight  against  the  stop,  permitting  it  to  be  locked,  a.- 


ly  built  throughout.  The  strain  rods  are  made  of  heat 
treated  forged  steel  and  have  solid  heads  and  collars.  The 
main  ram  is  guided  by  babbitted  l)earings  working  upon 
the  strain  rods  and  by  a  long  bearing  in  the  throat  of  the 
cylinder  and  the  floating  mold  is  also  guided  by  Ijabbittcd 
l>earings. 


above  described.     It  will  also  be  noted  that  a  bracket  on  tht 


BOX  GAR  DOOR  LOCK 

The  1  riplev  Lock  Company,  Michigan  City,  Ind.,  has 
placed  on  ihe  market  a  new  box  car  door  lock,  which  pro- 
vides a  means  for  locking  the  door  with  a  padlock  in  addi- 
tion to  the  regular  seal  methotl.  The  lock  is  so  constructed 
that  additional  power  is  ol)tained  in  closing  and  opening  the 
door  through  a  segmental  gear  and  rack,  as  indicated  in  the 
illu>trations.  .\s  the  door  ap{)roaches  the  closed  position 
the  rack,  which  is  attached  to  the  door,  is  thrown  over  and 
passes  through  a  <lot  in  the  gear  housing  on  the  door  post. 
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Triplex  Lock  with  the  Door  Shut  and  Locked 

gear  housing  forces  the  door  up  tight  against  the  door  post 
as  the  door  is  drawn  to  the  closed  position;  this  permits  the 
lock  to  operate  freely,  the  door  thus  being  securely  fastened. 


Triplex  Lock  with  the  Car  Door  Open 

Thi-i  rack  meshes  with  the  gear,  which  in  turn  is  operated 
by  the  handle  shown.  By  twisting  the  handle  the  door  is 
drawn  to  its  shut  position,  a  multij)lication  of  j)ower  of  9  to 
1  being  obtained.  .\  slotted  lug  on  the  rack  abuts  a  corre- 
sponding lug  on  the  gear  housing  through  which  the  padlock 
is  passed.  The  seal  pin  passes  through  a  hole  in  the  end  of 
the  rack  and  the  seal  is  passed  through  the  pin  and  a  lug  on 
the  gear  litjusing,  as  shown  in  the  .>iecond  illustration. 

In  opening  the  door  this  same  increased  power  is  available 
and  eliminates  the  necessity  of  using  crow  bars  and  sledge 
hammers,  which  so  often   injure  the  car  doors.      The  rack 


URANIUM  IN  HIGH  SPEED  STEEL 

One  of  the  recent  developments  in  high  speed  steel  is  the 
use  of  Uranium,  which  f)ossesses  marked  deoxidizing  and 
denitrogcnizing  effects  when  ap{)lied  to  steel.  A  number  of 
te.>«ts  have  recently  been  made  under  the  direction  of  the 
Standard  Chemical  Company  at  several  shops  in  the  Pitts- 
burgh district,  in  which  the  performance  of  Cranium  steel 
]ia>  l)ecn  compared  with  that  of  other  high  speed  steels.  The 
results  of  these  tests  are  given  in  the  table  below. 

The  tools  marked  .1,  B,  C  and  F)  were  of  high  speed  steel 
and  those  marked  i'  were  of  Uranium  steel. 

The  effect  of  Uranium  in  tool  steel  is  to  increase  the 
toughness  and  largely  eliminate  brittleness.  The  heat 
treatment  of  the  Uranium  alloys  pre.^ents  no  new  features, 
as  they  are  handled  in  the  same  manner  as  other  high  si)eed 
steels,  being  heated  to  between  2,200  deg.  F.,  and  2,30<)  deg. 
F.  and  then,  when  drawn  back,  to  900  deg.  F.  Air  f|uench- 
ing  is  ])referable  although  oil  may  be  used. 

The  production  of  L'lanium  high  speed  steel  is  now  being 
taken  up  by  several  tool  steel  manufacturers.  Both  ferrous 
and  non-ferrous  alloys  of  Uranium  are  su[)plied  by  the  Stand- 
ard Alloys  Company,  Pittsburgh.  Pa. 
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Material.  F«;e«l. 

I.ficoniiitivf    axle 3/i2  in. 

I  iH-Minntivc    axle 3/.?2  in. 

Locnii  tivc   crark    pin 1/16  jr. 

I-dconintive   crank    |iin 1/16  in. 

Locomotive  crank   pin 1/16  in. 

Locomotivf   crank    pin 1/16  in. 

12-in.    shaft   .50   |)er  cent   carbon ]/\^  in. 

12-in.   shaft    .50   per   cent   carhon 1/16  in. 

12-in.    shaft   .50    per   cent    carbon 1/16  in. 

8-in.   shaft   7   ft.   5   in.   Ini  ^' 1/16  in. 

8-in.    •ihaft    7    ft.    5    in.    long 1  /16  in. 

6-in.  shaft   1  /.?2  in. 

6-in.  shaft   1  /.12  in. 

6-in.  shaft    1  /32  in. 

lOin.  shaft    1  /16  in. 

10-in.  shaft   1  /16  in. 

12-in.   shaft.   22  in.   hngf 3/64   in. 

12-in.   shaft,  22  in.  long 3/64  in. 

12-in.   shaft,  22   in.  long 3/64  in. 

1 2  ill.  forging* 1  / 1 6  in. 

12  in.   forging-" '^'6  in.   to   1/10  in. 

12-in.  forgings 1/16  in. 


Speed. 

Depth 

of  cut 

103 

f.p.ni. 

H 

in. 

UI3 

f.p.m. 

H 

in. 

7A 

f.p.ni. 

H 

in. 

74 

f.p.Ol. 

H 

in. 

64 

f.p.m. 

H 

in. 

64 

f.p.m. 

H 

in. 

/-•i 

f.p.m. 

!4 

in. 

75 

f.p.m. 

'4 

in. 

75 

f.p.m. 

Vx 

'?• 

51 

f.ji.m. 

H 

m. 

35 

f.p.m. 

H 

in. 

/  3 

f.p.m. 

H 

in. 

/  .•> 

f.p.m. 

H 

in. 

75 

f.|).m. 

H 

in. 

60  to 

65   f.p.m. 

in. 

65 

f.p.m. 

^ 

in. 

55 

f.p.m. 

S/16  in. 

.•>3 

f.I).m. 

5/16  in. 

13 

f.p.m. 

5/16  in. 

45 

f.p.m. 

H  in.  to   ii  it 

38 

f.p.m. 

15/16  in. 

60 

f.p.m. 

1    1/16  in. 

Ri-marks. 

kan   5   in. 

Kan  2  in. 

Kan   12  in. 

kail   2  in. 

Kan  8  in. 

Ran   2  in. 

Went   over  ore.   ili^tance  of  14  in.     On  sec- mi   Inp 
went    3    in. 

Went    distance    of   4   in. 

Wei't    distance    <•  f    1    in. 

Wont  over  twice.     Cut  changed  to   }i  in.  on  second 
turn. 

Did  not   go    1   in. 

Ran    IP   in. 

kan    13   in.      Speed   increased   to  .90   f.p.m.   and    ran 
11    in.      Tool    still    goid. 

Ran   II    in. 

Ran  8  in. 

Ran    4    in. 
3Vj    in. 

Ran   16  in. 

Ran  15  in. 

Ran  2Vj  \n. 

Ran   87   in.     Mo«t   of  time   the  ni  se   of  tool   was  di- 
rectly on   scale. 

Ran    127    in.      Time    3    hrs.      Speed   increaseil    to   65 
f.p.m.  after   105   in. 

Ran   12  in. 


Speed    increased    to   SO    f.p.m.    and    ran 


ilwa^ 
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Tlu'  Chicago,  Milwaukee  &  St.  Paul  announces  a  wage 
increase  of  V  2  cents  an  hour  for  the  200  or  more  boiler- 
makers  and  helpers  employed  between  Mobridge,  S.  D.,  and 
the  Pacific  Coa>t.  In  future  the  average  wage  of  the  boiler 
makers  on  tliis  system  will  be  49  cents  and  helpers  25  cents 
an  hour.     Nine  hours  will  constitute  a  day's  work. 

CARS  AND  LOCOMOTIVES  ORDERED  IN  SEPTEMBER 

September  car  and  locomotive  orders  showed  a  decided  in- 
crease over  those  for  August.     The  totals  were  as  follows : 

Freight  Passenger 
Locomotives          Cars  Cars 

Domestic    253  8,852  122 

F.ieipn    6  4,000 

Totals     259  12,852  122 

The  foreign  orders  were  comprised  of  the  following: 
United  Railroads  of  Yucatan,  2  ten-wheel  locomotives,  Bald- 


win Locomotive  Works;  Laurence  Marquee,  for  Portuguese 
East  Africa,  3>  Santa  Fe  type  locomotives,  Baldwin  Locomo- 
tive Works,  and  the  Guanica  Centrale  Railway  (Porto  Rico), 
one  six-wheel  switching  locomotive,  American  Locomotive 
Comjjany.  The  largest  domestic  locomotive  order  was  for 
230  locomotives,  placed  by  the  New  York  Central  and  divided 
equally  between  the  American  Locomotive  Company  and  the 
Lima  Locomotive  Corjxjration. 

The  largest  freight  car  order  was  placed  by  the  Russian 
Government  with  the  Bettendorf  Company.  Other  large 
freight  car  orders  included  the  following:  New  York  Cen- 
tral, 1,000  gondola  cars.  Standard  Steel  Car  Company;  1,000 
box  cars,  American  Car  &  Foundry  Company,  and  1 ,000  cars, 
Pressed  Steel  Car  Company;  Chicago,  ^Iilwaukee  &  St.  Paul, 
1,000  cars  in  company  shops,  and  the  Western  Pacific,  1,000 
cars,  !Mount  Vernon  Car  Manufacturing  Company. 

The  largest  passenger  car  order  was  given  by  the  New 
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ni.ili-vi;il.  I  III  nuiii  rani  i-  niunud  li\  iiiciii-  df  tlu-  au\i1 
iar;  rain  In>,iu<l  at  tlu-  (.•xirrnu  tup  i;!  tlir  |)rr->.  tlii-  aitinii 
n  turnin-.,'  tlu-  iluid  t<>  tlu-  -ur'ji-  tank.  Tlu-  i>rt'>M-  an  -nliii- 
1\  i'liilt  tlirmiu'luaii.  'I  lu  -iraiii  mtU  an-  niadi-  <;"  lu  ai 
tn-alinl  fnrLivd  -tii-l  and  lia\i  «n!i(|  iuad-  and  lollar-.  I  hi 
Miain  ram  i-  u'iii«lid  1>\  l.aM.itttd  l>iarin'4-  wnrkinu'  ii|><)n 
tlu  -train  rod-  ami  l<\  a  loiii:  luarinu'  in  tlu-  ilimat  nt'  ilu 
■  \l;nrli-r  aiMJ  tlu-  ilKatini:  mnld  i-  al-n  u.'uidrd  \>\  i.al.liittid 
Ixariiii:- 


altat  liin«  nt   al-n  !ia-  tlu-  addvd    idvantai,'i-  in   that   in  .  ,;-r  < 
a  -au'u'iii'-'  dnor  -iilfuitnt  i>ouir  nia_\    Ik-  i-xiTti-tl  to  Ijrin^:  tli 
dniir  ii|>  tiulit  a!,Min>t  tlu   >t«i[i.  jn-nnittint;  it  to  lio  l(i<  k^d,  a 
al:<i\-(-  di-«riln.-i|.      It  will  aNo  \>v  luitrd  that  a  i'rark<-t  .in  th 


li()\  CAK  DOOK   LOCK 

■  111.  I  r!pli\  Link  <(iin|i.inv.  Muhi^an  (  ii\.  Iiul..  li.i- 
•  phuid  iin  i!k  inarkci  .1  lu  \v  lii)\  lar  dtmr  link,  uhitji  |in) 
vulji's.  it  i«u.m«  inr  I<..  kill','  tlu-  dour  with  a  padhuk  in  addi 
lUiH-tfi-' thi  n-ifular  -val  inrtlmd.  Ilu  Im  k  i-  -d  Min-triutid 
tlt.-'t  additiunai  pouir  i-  nlitaiiuij  in  (  hi-ini:  and  npt-nint:  tlu 
flriur  llin.iiL:h  a  --irMK  ntal  L'<ar  and  ra<  k.  a-  inditattd  in  tlu 
illu-traliiii'-.  A-  tin-  dour  apprnatlu--  tlu-  «  li»-i-d  pn-iiiiui 
tlu  rat  k.  -'Iiitli  i^  itlarlud  tn  tlu  dour,  i-  thrown  ovi  r  and 
pa— <  -   thn.nu'h   a    -lot    In   tlu    '_"ar   hou-iir,;   on   ilu-  door   |mi-1. 


— J 

W;? 

.'-'■*  ■ 

ii 

Triplex    Lock   w.th   the  C.ir   Door  Open 

I  iii-  ra' k  nu -lu  -  wit!i  tlu-  L'lar,  width  in  turn  i-  oprrattd 
l«\  »lu  haii'lK  -liowii.  Ii\  twi-iiiiL.'  tlu  haiidli  ilu  dtior  i- 
draun  to  w-  -hut  po-ition.  a  nuiltiplit  atii/ii  ol  |)owi-r  oi  ''  to 
1  !m  !i>L,'  ol.!aiiu-d.  A  -lotti-il  luu  on  tlu-  ra*  k  ahut-  a  i  orn 
-jiondini:  Iul'  mi  tlu-  iirar  hou-iiiLi  thniULth  uhith  tlu  |(adlotk 
J"'|iU'"»t|tl,;'.' .T-hc  StHll-.  pin  |»a--(-  throULdi  a  holi  in  ilu-  nul  of 
thi  rak  iin<l  tlu-  -t'ui  i-  pa»~nl  ihrouiih  ilu-  pin  and  a  luu  on 
the  -i.  rtr  hou-iim.  a-   -houn    in   tlu    -noiul    illu-tratioii. 

In  .)pt  iiii'L'  tlu-  cloor  thi-  -aiiit  iiu  na^id  [>oW(-r  i-  availaldi 
iiul  I  liniin:-tr-  ilu  iu'i--il\  of  u-inu'  <  row  l.ai-  alul  -K-tl'..'( 
liaiunur-.    \\hi    ll    -o    (itttll    iniun     tlu     lar    door-.  Ilu     rai  k 


Triplex   Lock  with  the   Door  Shut  and   Locked  .    .  .■  .. 

•iiar  liou-iiiLT  Toni--  tlu  door  up  tiiilit  a^ain-t  tlu-  door  po.-t 
a-  tlu  i!o(,r  i-  drawn  to  tlu  .  l<i-t-d  p«.-ition:  thi-  pcrtuit-  tlu 
lot  k  to  opt-rati-  l'n-»-I\.  tlu-  door  thu^  hiini:  -t-iuroly  t.i-tmrtL 

I  KAMIM   IN  HIGH  SPKHl)  STHi^L    '    y 

( >iu  oi  ilu  nti-nt  .|(-\t-Io|iinr!U-  in  hi^h  -]  i-i-d  -ti'i-l  i-  tli- 
u-i-  t  I  i  r.iniuni.  uliith  po--i---<  -  marked  droxidi/inu  and 
driiiini,'!  ni/iiii.:  i-tli-tt-  wlun  applitd  to  -t»'»-l.  A  nunv'i-r  oi 
ti-l-  iia\i  rmiiilv  l.«-<-n  madi  uniU-r  tlu-  diri-ition  of  th- 
Staiidani  (lu-mital  (oiiipany  at  -rv*-ral  .-hoji-  in  tlu-  I'itt-- 
iiuru'li  di-triit.  in  w  hi<h  tlu  pirformaiur  of  rraniuir.  -tt  >  ! 
Ii.'-  i't  (  n  <  oinpaiMi  with  that  of  otlur  hiiih  >|k.h-i1  -ti-ils.  I  Ik- 
ri--ult-  ol   tlu-i    ti-t-  an-  ^ivi-n    in  tlu-  tal>U-  I'llow.       ;" / ;  ;     ... 

i  tu-  tool-  markid  .1.  />'.  (     .iiui  />  wi-r«-  of  liiudi  -prrd  -t<-i' 
aixl  iho-i-  inarkrd  /    win-  of  Iraniuin  -ti-i-1. 

Ilu  1  fft  1 1  of  I'raiiium  in  tool  -tn  I  i-  to  in«r(-a-«  tlu 
toU'jhiu---  and  laru'rl)  ilimiiiati-  lirittK-iii---.  Ilu  lii-at 
tnatnunt  of  thi-  Irannim  alio\-  pn--rnt-  no  lu-w  fi-atuns, 
I-  till y  .m-  haiidlnl  in  ilu  -ami-  maiiiur  a*  niJit-r  liii;h  -jK-i-d 
-In  I-.  I.iinu'  luMtnl  to  l.i-twi-i-n  J.J'Ki  ,Uii.  \\.  .,nd  2..^U>-  (W.:_. 
\.  aiul  tlu-n.  wlu-ii- rjrawii  hiuk.  to  •'fio  tU-,^.  \  Air  oji-ndi- 
MIL'   I-   prilVral.u    allhouilh  oil  nia\    i-r  u-cd.  ■ .      .  .' 

ilu    pn.diutioii  of  liaiiium  hiirh  -pi-rd  -ti'i-I  i-  now  I  rinir 
t.iki-ii   up  l.y   -cxi-ral  tool  -tri-1  maiuifa<  turrr-.      liotli   fi-rmii- 
an<l  noil   hrrou-  alloy-  of  I'r.iiiiinn  .in-  -up|>lii-il  i.\   tlu-  Stamlr'. 
ard  .\IIo\-  (  oinpain.  I'ill-i.urL'li.  I'a."  ■■^>.-      .--.■■    .-    .;     ,'.  ' 
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York,  New  Haven  &  Hartford  to  the  Osgood-Bradley  Car 
Company,  authorizing  that  company  to  proceed  with  the  con- 
struction of  40  baggage  cars. 


Personal 


MEETINGS  AND  CONVENTIONS 

l^rnvelinii  Engineers'  Associdtion. — The  twenty-fourth 
annual  convention  of  the  Traveling  Engineers'  Association 
will  be  held  at  the  Hotel  Sherman,  Chicago,  October  24  to 
Octoi)er  27,  1916,  inclusive.  The  convention  was  to  have 
been  held  on  September  5,  but  was  postponed  on  account  of 
the  threatened  strike  of  the  train-service  brotherhoods.  The 
program  announced  in  these  columns  in  August,  and  other 
arrangements  made  for  the  earlier  date,  will  be  adhered  to 
in  connection  with  the  new  date. 

.1.  S.  M.  E.  Railroad  Mcrtiug. — The  Railroad  Committee 
of  the  American  Societ\'  of  Mechanical  Engineers  has  ar- 
nm.ued  a  most  attractive  program  for  the  meeting  of  the 
Railroad  Section,  which  will  be  held  during  the  annual 
meeting  of  the  society  at  Xew  York  early  in  December.  It 
is  planned  to  hold  the  Railroad  Section  meeting  on  Friday 
morning,  I)eceml)er  S,  with  an  afterncxin  session  if  it  should 
prove  necessary.  The  program  will  include  papers  on  Me- 
chanical Design  of  Electric  Locomotives,  by  A.  F.  Batchel- 
der,  Railway  Department,  General  Electric  Company; 
Clasp  Brakes,  by  Thomas  L.  Burton,  of  the  American  Brake 
Company,  St.  Louis;  and  Pulverized  Fuel  for  Locomotives, 
by  J.  E.  Muhlfeld.  president  of  the  Locomotive  Pulverized 
Fuel  Company. 


The   following  list   gizes    names   of   secretaries,    dates   of   next    or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

Air  Bbake  Association.— F.  M.  NelHs,  Room  3014,  165  Broadway,  New 
York  City. 

American  Railroad  Master  Tinners',  Coppersmiths'  and  Pipefitters' 
Association. — O.  E.  Schlink,  485  W.  Fifth  St.,  Peru,  Ind. 

American  Railway  Master  Mechanics'  Associatio.v. — J.  W.  Taylor,  Kar- 
pen   Building,  Chicago. 

American  Railway  Tool,  Foremen's  Association. — Owen  D.  Kinscy,  Illi- 
nois, Central,  Chicago. 

American  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,   Pa. 

American    Society   of    Mechanical   Engineers. — Calvin    W.    Rice,    29    VV. 

Thirty-ninth   St.,   New  Vork. 
•Association   of    Railway    Electrical   Engineers. — Joseph   A.    Andreucetti, 

C.  &  N.  W..  Room  411,  C.  &  N.  W.   Sation,  Chicago. 

Car  Foremen's  .Association  of  Chicago. — Aaron  Kline,  841  Lawlor  Ave., 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August, 
Hotel   La   Salle,   Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
VV.  R.  McMunn,  New  York  Central,  .Albany,  N.  Y.  Convention, 
October  3-5,  Indianapolis,- Ind. 

International  Railroad  Master  Blacksmiths'  Association. — .A.  L.  VVood- 
worth,  (".,  H.  &  D.,  Lima,  Ohio. 

International  Railway  Flel  Association. — J.  G.  Crawford,  547  W.  Jack- 
son Blvd.,  Chicago.     Convention,  May,   1917,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1126    \V.    Broadway,    Winona,   Minn. 

Master  Boiler  Makers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New  York. 

Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  Building,  Chi- 
cago. 

Master  Car  and  Locomotive  Painters'  .Association  or  U.  S.  and  Canada. — 
A.   i:   Dane,   H.  &   M.,   R<a<lin>r.  Miss. 

Niagara  Frontier  Car  Men's  Association. — E.  N.  Frankenbcrger,  623  Bris- 
bane Building,  Buffalo,  N.  Y.  Meetings,  third  Wednesday  in  month, 
New  York  Telephone  Bldg.,  Buifalo,  N.  Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  Association. — W.  O.  Thompson.  N.  Y.  C.  R.  R., 
t;ievelaiu',  Ohio,  (onviiition,  (Xt'bcr  24  27,  1916,  Hotel  blicrman, 
Chicago. 


A.    R.    Ayers 


GENERAL 

.\.  R.  .\\ERS,  principal  assistant  engineer,  equipment  de- 
partment of  the  Xew  Vork  Central  Lines  east  of  Buffalo, 
with  office  at  New  Vork,  has  been  appointed  superintendent 
of  motive  power  of  the 
Xew  Vork,  Chicago  & 
St.  Louis,  with  head- 
ciuarters  at  Cleveland, 
Ohio.  Mr.  Ayers  was 
born  on  October  26, 
1878,  at  Toledo,  Ohio, 
and  graduated  from 
Cornell  L^niversity  in 
1900  as  a  mechanical 
engineer.  H  e  began 
railway  work  with"  the 
Lake  Shore  &:  Michi- 
gan Southern  as  a 
special  apprentice  in 
the  same  y  e  a  r.  He 
was  special  inspector 
from  190.3  to  1905. 
and  in  the  latter  year 
was  made  night  engine 
house  foreman  at  Elk- 
hart. Ind.  The  next  year  he  was  made  assistant  u't-neral 
foreman  of  the  Collinwood  shops,  and  in  1907  was  promoted 
to  sui)LriiUendent  of  shops  at  Elkhart.  From  January  1, 
1908,  to  X'ovember  1  of  the  same  year  he  was  assistant  su- 
})erintendent  of  shops  at  Collinwood,  and  on  the  latter  date 
was  appointed  assistant  master  mechanic,  with  office  at  Elk- 
hart on  the  same  road.  He  was  appointed  mechanical  en- 
gineer of  the  Lake  Shore,  the  Chicago,  Indiana  &  Southern 
and  the  Indiana  Harbor  Belt,  with  office  at  Cleveland  in 
1910,  and  in  March.  1912,  was  appointed  general  mechanical 
engineer  of  all  the  Xew  Vork  Central  Lines  west  of  Buffalo, 
with  office  at  Chicago.  In  February,  1915.  he  was  appoint- 
ed principal  assistant  engineer,  equipment  department  of  the 
Xew  Vork  Central,  lines  east  of  Buffalo,  with  office  at  Xew 
Vork,  and  on  October  1  left  that  road  to  become  superinten- 
dent of  motive  power  of  the  N^ew  York,  Chicago  &  St.  Louis. 

R.  E.  J.ACKSOX,  master  mechanic  of  the  Virginian  Rail- 
way at  Victoria,  Va.,  has  been  appointed  superintendent  of 
motive  power  with  headquarters  at  Princeton,  \V.  Va.,  suc- 
ceeding F,  T.  Slayton,  who  has  been  assigned  to  other  duties. 

H.  A.  Macbeth,  superintendent  motive  power  of  the  New 
Vork,  Chicago  &  St.  Louis,  has  been  appointed  assistant 
superintendent  motive  power  at  Cleveland,  Ohio. 

W.  H.  Malone,  assistant  superintendent  of  locomotive 
performance,  of  the  St.  Louis-San  Francisco,  has  been  ap- 
pointed superintendent  of  locomotive  performance  with  head- 
quarters at  Springfield,  Mo.,  succeeding  P.  O.  Wood. 

R.  A.  Pyne  has  been  appointed  superintendent  of  motive 
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power,  eastern  lines  of  the  Canadian  Pacific,  succeeding  J. 
l\  Main,  transferred. 

p  O.  Wood,  superintendent  of  locomotive  performance  of 
ihe  St.  Louis-San  Francisco  has  l>een  appointed  assistant 
.Tcneral  superintendent  of  motive  power  with  headquarters 
at  Springfield,  Mo. 

George  DuKH.A^r,  master  mechanic  of  the  Delaware, 
Lackawanna  &  Western  at  Scranton,  Pa.,  has  been  appointed 
superintendent  of  motive  power  and  cars  of  the  Wheeling 
&  Lake  Erie  with  office 
;it  Brewster.  O.  Mr. 
Durham  was  born  on 
October  10,  1875,  at 
iMneville,  Ky.,  and 
was  educated  in  the 
lommon  schools  of  his 
native  town  and  later 
at  Kentucky  Univer- 
>ity,  Lexington,  Ky. 
He  then  entered  the 
service  of  the  Louis- 
ville &  Nashville  as  a 
special  apprentice  and 
later  served  consecu- 
tively as  a  machinist, 
locomotive  fireman,  en- 
tjineman,  traveling  en- 
g  i  n  e  e  r  and  general 
foreman  until  Febru- 
ary 1,  1907.     He  was 

then  api)ointed  master  mechanic  of  the  Knoxville  &  Atlanta 
division  with  headquarters  at  Etowah,  Tenn.,  remaining  in 
that  position  until  October  1,  1908,  when  he  was  made  mas- 
tor  mechanic  of  the  same  road  at  South  Louisville,  Ky,  On 
April,  1911,  he  left  that  position  and  was  appointed  master 
mechanic  of  the  Scranton,  Bangor  &  Portland  and  the  Syra- 
cuse &  Utica  divisions  of  the  Delaware,  Lackawanna  &: 
Western,  which  position  he  held  until  his  appointment  on 
September  15,  1916,  as  superintendent  of  motive  power  and 
cars  of  the  Wheeling  &  Lake  Erie. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

J.  A.  Basiner  has  been  appointed  master  mechanic  of  the 
Chicago,  Aurora  &  DeKalb  with  headquarters  at  Aurora, 
111.,  to  succeed  William  E.  Jones. 

B.  W.  Blue,  foreman  mechanical  department  of  the 
Louisville  &  Nashville  at  West  Lexington,  Ky.,  has  been  ap- 
l)ointed  acting  assistant  master  mechanic  at  that  point,  suc- 
•  eeding  R.  E.  McCuen,  who  has  resigned  to  go  into  other 
lousiness. 

W.  D.  CiiATFEE,  master  mechanic  of  the  New  York  Cen- 
tral at  Watertown,  N.  Y.,  has  been  made  master  mechanic 
at  Corning,  N.  Y.,  succeeding  E.  J.  Snell,  transferred. 

A.  E.  Dales,  district  master  mechanic  of  District  3,  Mani- 
toba division  of  the  Canadian  Pacific,  at  Brandon,  has  been 
appointed  district  master  mechanic  of  District  4,  Alberta  di- 
vision, at  Edmonton,  Alta.,  succeeding  .\.  Wc>t,  transferred. 

A.  K.  Galloway,  whose  appointment  as  general  master 
mechanic  of  the  northwest  district  of  the  Baltimore  &  Ohio 
and  the  Cincinnati,  Hamilton  &  Dayton  was  announced  in 
these  columns  last  month,  was  born  in  St.  Thomas,  Ont., 
October  1,  1885.  After  completing  a  high  school  education, 
he  entered  the  service  of  the  Michigan  Central  in  1902  as  a 
machinist  apprentice.  On  completing  his  apprenticeship  he 
remained  in  the  service  of  that  road  until  November  1,  1914, 
during  this  time  being  promoted  to  the  position  of  round- 
house foreman  and  later  to  general  foreman.     He  then  left 


the  service  of  the  Michigan  Central  to  become  assistant  mas- 
ter mechanic  of  the  Baltimore  &  Ohio  at  Baltimore,  Md., 
in  which  capacity  he  served  until  July  1,  1915,  then  being 
appointed  master  mechanic  at  Baltimore.  Here  he  remained 
until  his  recent  appointment  as  general  master  mechanic, 
above  noted. 

C.  H.  Norton,  master  mechanic  of  the  Erie  at  Avon,  N. 
Y.,  has  been  tran>ferred  as  master  mechanic  to  Sus<iue- 
hanna,  Pa. 

John  L.  Smith,  Jr.,  whose  appointment  as  master  me- 
chanic of  the  Pittsljurgh  &  Shawmut  at  Brookville.  Pa.,  was 
announced  in  these  columns  last  month,  was  born  in  Eng- 
land, August  19,  1881.  He  received  a  high  school  education 
in  this  countr}-,  on  completing  which  he  entered  the  service 
of  the  Buffalo,  Rochester  &  Pittsburgh  in  June,  1898.  After 
serving  his  apprenticeship  with  this  road  he  left  railway 
ser\-ice  to  enter  the  employ  of  the  Westinghouse  Electric  & 
Mfg.  Co.,  where  he  remained  for  several  years.  He  then  re- 
entered railroad  work  as  roundhouse  foreman  of  the  Balti- 
more &  Ohio  at  Cleveland,  Ohio,  later  leaving  this  road  to 
enter  the  service  of  the  Pittsburgh,  Shawmut  &  Northern 
at  St.  Mary's,  Pa.  Early  in  1912  he  was  appointed  general 
roundhouse  foreman  of  the  Erie  at  Buffalo,  N.  Y.,  in  which 
position  he  remained  until  his  recent  appointment  as  master 
mechanic  of  the  Pittsburgh  &  Shawmut. 

E.  J.  Sxell,  master  mechanic  of  the  New  York  Central  at 
Corning,  N.  Y.,  has  been  appointed  master  mechanic,  with 
office  at  Watertown  in  place  of  W.  D.  Chaffee,  who  has  l^een 
transferred. 

F.  G.  Wall.\ce,  general  foreman  of  the  Erie  at  Dunmore, 
Pa.,  has  been  appointed  master  mechanic  at  Avon,  N.  Y., 
succeeding  C.  H.  Norton,  who  has  been  transferred. 

A.  West,  district  master  mechanic  of  District  4.  All>erta 
division  of  the  Canadian  Pacific,  at  Edmonton.  ha>  been  ap- 
pointed district  master  mechanic  of  District  5,  ^lanitoba  di- 
vision with  office  at  Brandon,  Man.,  succeeding  A.  E.  Dales, 
transferred. 

W.  T.  Wiechert  has  been  apj^ointed  road  foreman  of  en- 
gines on  the  Montana  division  of  the  Northern  Pacific,  with 
headquarters    at    Butte,    Mont.,    succeeding   William    Dean^ 


resigned. 


CAR  DEPARTMENT 


R.  KxoRR,  formerly  foreman  car  department  of  the  Erie 
at  Hornell,  N.  Y.,  has  been  made  foreman  car  depanment 
at  Port  Jervis,  N.  Y. 

W.  H.  Ormax  has  been  appointed  repair  track  foreman 
of  the  Canadian  Pacific  at  Ogden,  Alta.,  succeeding  P.  J. 
Siverton,  transferred. 

P.  J.  Sivertc^x,  repair  track  foreman  of  the  Canadian  Pa- 
cific at  Ogden,  Alta.,  has  been  appointed  car  foreman  at 
Swift  Current,  Sask. 

SHOP  AND  ENGINEHOUSE 

H.  A.  Amy,  locomotive  foreman  of  the  Canadian  Pacific 
at  Schreiber,  Ont.,  has  been  appointed  locomotive  foreman 
at  Cartier,  Ont. 

W.  Cook,  foreman  Ijoilermakcr,  National  Transcontinen- 
tal at  Transcona,  Man.,  has  been  appointed  foreman  boiler- 
maker  of  the  Grand  Trunk  Pacific  at  Edmonton,  Alta. 

R.  S.  DiCKSOx  has  been  appointed  locomotive  foreman  of 
the  Canadian  Pacific  at  Schreiber,  Ont.,  succeeding  H.  A. 
.\m}-, 

C.  W.  HiNERMAx  has  lx?cn  appointed  assistant  night 
roundhouse  foreman  of  the  Chesapeake  fie  Ohio,  at  Clifton 
Forge,  Ya. 

R.  SuMMERN  ille  has  been  appointed  foreman  boilermaker 
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of  tlu'  Niition;il  1  rani^continental  at  Transcona,  Man.,  suc- 
ceedinn  W.  Cook,  who  ha:j  been  transferred  to  the  Grand 
Trunk  Paci he.  * 

F.  J.  Tt»FKiN"(;,  formerly  roundhouse  foreman  of  the 
Chesapeake  &•  Ohio  at  Ronceverte,  W.  Va.,  has  been  ap- 
jjointed  night  roundhouse  foreman  at  Clifton  Forge.  Va. 

C).  C.  H.  W'atkrmax  has  been  appointed  enginehouse  fore- 
man of  the  Cleveland.  Cinc'nnati.  (  h'vago  &  St.  Louis  at 
Urightwood,  Ind.,  succeeding  J.  D.  Brandon. 

PURCHASING  AND  STOREKEEPING 

H.  h.  Akin,  storekeeper  of  the  Canadian  Northern  at 
loliette.  (Jue..  has  been  af)i)ointed  storekeeper  of  the  Ontario 
divi^ion  at  Irenton,  Ont..  succeeding  E.  D.  Toye,  who  has 
resign*  cl  on  enlistment  for  militar\-  service  in  Europe. 

Hrt.H  Greenfield,  who  was  recently  appointed  acting 
j)urchasing  agent  of  the  Duluth.  Missabe  &  Northern,  with 
headijuarters  at  Duluth.  Minn.,  succeeding  Fred  H.  White, 
deceased,  has  been  appointed  purchasing  agent. 

Fr.ancis  J.  O'Connor,  who  has  just  been  appointed  gen- 
eral storekeeper  of  the  Chicago,  Milwaukee  &  St.  Paul,  wilii 
office  at  Milwaukee,  Wis.,  was  born  .\ugust  18,  1874.  at  El 
Paso,  111.  Alter  an 
elementary  education 
he  took  a  course  at 
Green  Ra}  Business 
Colleue.  leaving  there 
early  in  KHQl.  In  May 
of  this  same  year  he 
obtained  employment 
with  the  Chicago,  Mil- 
waukee &  St.  Paul  as 
stenographer  and  clerk 
in  the  store  department 
at  Green  Bay.  Wis., 
which  position  he  held 
until  NtAember,  1894. 
From  November,  1894, 
to  July.  1895.' he  was 
storekeei)er  with  head- 
(juarters  at  the  same 
place,  ]»eing  then  ap- 
pointed clerk  and  fore- 
man in  the  general  store  department  at  Milwaukee,  Wis. 
From  Fel»ruary.  1901,  to  November,  1902,  he  was  chief 
clerk  to  the  master  mechanic  of  the  Milwaukee  shops  and 
from  November,  1902,  to  May,  1<M)4.  he  was  signal  in- 
sj)ector  and  a.->istant  signal  engineer.  In  Ma\,  1*J()4,  he 
was  appointed  chief  clerk  to  the  superintendent  of  motive 
power  and  held  this  position  until  appointed  to  the  office  of 
general  storekeej)er  September  15. 

J.  F.  I'kAl  I  has  been  appointed  general  ?tf)rekee|)er  of  the 
Great  Northern,  with  office  at  St.  PaubAIinn.,  succeeding 
John  Opheim.  transferred. 

N.  V.  PoKiiK.  formerly  chief  clerk  to  the  division  store- 
keeper of  the  Wabash,  with  headquarters  at  Decatur,  111., 
has  been  apjtointcd  division  storekeeper  on  the  line  between 
Ii)anville,  111.  and  Toledo,  Ohio,  succeeding  E.  L.  Ensel,  re- 
signed. 

O.  H.  W'ovD  has  been  appointed  assistant  i)urchasing  agent 
of  the  Great  Northern,  with  headquarters  at  Seattle,  Wash., 
succeeding  C.  L.  Bankson,  resigned. 


Supply  Trade  Notes 


F.  J.  0.'Connor 


OBITUARY 

W .  A.  Thomas,  master  mechanic,  and  R.  D.  Pond,  round- 
hou.-»e  foreman  of  the  \'irginian  Railway  at  Victoria,  Va., 
were  killed  in  a  derailment  on  that  road  near  Alberta,  Va., 
September  ^>,  while  riding  on  the  locomotive. 


B.  H.  P'or.sythe,  formerly  with  the  Hale  &:  Kilborn  Com 
pany,  has  entered  the  sales  department  of  the  Grip  Nut  Com 
pany,  with  ofticcs  in  the  McCormick  building,  Chicago,  111 

.\.  T.  W  hiting,  vice-president  and  .secretary  of  the  Whiting 
Foundry  &  Equipment  Company,  Harvey,  111.,  died  at  h'\> 
iiome  in  Chicago,  Sej)tember  12,  after  only  a  few  days"  illness 

George  M.  Judd  has  been  elected  .secretary-  of  the  Ameri- 
can Brake  Shoe  &  Foundr\  Companv,  to  succeed  Henrv  C. 
Kno.X,  resigned.  Mr.  Kno.\  will  remain  as  treasurer  of  the 
ccmpany. 

Announcement  has  recently  been  made  by  the  National 
Tulje  Company,  Pittsburgh,  Pa.,  of  its  plans  for  building 
a  new  plant  at  Gary,  Ind.,  having  a  cai)acity  of  500,000  tons 
a  }ear. 

Reul)en  C.  Hallett,  for  man\'  \ears  active  in  railwav  supply 
circles,  and  for  several  years  past  connected  with  the  Duntlev 
Pnxlucts  Sales  Company,  Chicago,  111.,  died  at  his  home  in 
Chicago,  September  10. 

Herman  \'oelker,  assistant  general  foreman  of  the  .American 
Car  &  Foundry  Company,  has  resigned  to  accept  emplovment 
as  general  foreman  of  the  wood  car  department  of  the  Ralston 
Steel  Car  Company,  Columl)us,  Ohio. 

The  Van  Dorn  Electric  Tool  Company,  Cleveland,  Ohio, 
has  recently  completed  and  moved  into  a  new  plant,  which 
will  make  |)ossible  the  doubling  cjf  the  output  of  its  line  of 
portable  electric  tools.  The  buildings  are  of  steel,  brick  and 
concrete  con.-^truction,  and  are  two  and  three  stories  in  heiglit. 

H.  E.  Daniels,  fonnerly  western  representative  of  the  West 
Disinfecting  Company,  of  New  York  City,  has  been  ajjpointed 
manager  of  the  railroad  and  steamship  ch'partment.  with 
headquarters  in  the 
R  a  i  1  w  a  y  Exchange. 
Chicago.  Mr.  Daniels 
was  born  in  Boston, 
Mass.,  in  187.>.  where 
he  received  his  early 
education  and  training. 
Upon  graduating  from 
scii(j<jl  he  t(X)k  employ- 
ment in  the  transpor- 
tation department  of 
the  old  Concord  Rail- 
road, now  a  part  of  the 
Southern  division  of 
the  Boston  &  Maine. 
Later  he  entered  the 
mechanical  department 
of  the  New  York,  New 
Haven  &  Hartford  as 
a  fireman,  and  was 
later  promoted  to  en- 
gineer. He  was  connected  with  this  company  nearly  eiglit 
years,  resigning  to  accept  service  with  his  j)resent  employer. 

The  Magor  Car  Corporation,  New  York  City,  has  )>een 
chartered  in  New  York  with  a  capital  of  7,500  shares,  4,000 
shares  at  $100  each,  and  3,500  shares  of  no  |)ar  value.  It 
pur])oses  to  carry  on  business  with  $417,500.  Its  object  is 
to  furnish  cars,  railroad  supplies,  rails,  structures,  bridges, 
etc.  The  incorporators  are  Walter  F.  Purcell,  George  C. 
Carey,  Bigelow  Watts  and  O.  Z.  Whitehead. 

To  meet  the  growing  demand  for  Armstrong  tool  holders  a 
50-ft.  by  7()-ft.  steel  and  brick  addition  to  its  drop  forgmg 
department  is  being  built  by  the  .\rmstrong  Bros.  Tool  Com- 
pany, Chicago.  A  new  four-story  building,  60  ft.  by  130  ft.,  is 
also  being  erected.    This  is  of  reinforced  concrete,  fireproof 
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construction,  and,  in  addition  to  providing  a  warehouse  for 
finished  stock,  will  house  the  shipping  department  and  the 
offices. 

D.  R.  Mc\'uy  has  been  appointed  railway  sales  represen- 
lative  of  the  Barrett  Company,  New  York  City,  with  head- 
quarters at  Cincinnati,  Ohio. 

W.  E.  Sharp  has  been  elected  president  of  the  Grip  Nut 
Company,  Chicago,  111.,  to  succeed  Edward  R.  Hibbard,  who 
i>  retiring   from   business.     Mr.   Sharp  began  his  railway 

career  as  an  apprentice 
in  the  car  department 
of  the  Erie  in  April. 
1889.  In  October, 
1892,  he  was  promoted 
to  the  position  of  gen- 
eral foreman  of  the  car 
and  locomotive  depart- 
ment of  the  same  road, 
with  headquarters  at 
Chicago.  He  left  this 
l)osition  in  1898  to  ac- 
cept service  with  the 
Armour  Car  Lines  as 
assistant  superintend- 
ent, and  in  April, 
1901,  he  l)ecame  ^u- 
perintendent  of  thi.-^ 
line.  In  1911  he  re 
signed  this  position  to 
enter  the  railway  sup- 
ply business,  becoming  vice-president  of  the  Grip  Xut  Com- 
pany, which  oftice  he  continued  to  fill  until  his  recent  election 
to  the  presidency. 

Howard  H.  Hiblxird  has  been  elected  vice-president  of  the 
Grip  Nut  Company,  to  succeed  W.  E.  Sharp,  who  has  been 
elected  president  of  the  compan\-.     Mr.  Hibbard  is  the  son 

of  Edward  R.  Hib- 
bard, who  is  retiring 
from  the  presidency  of 
the  com|)any  to  make 
his  home  in  California. 
Immediately  on  leaving 
school  Howard  H. 
Hibbard  began  his 
work  in  the  company's 
l)lant  at  South  Whit- 
ley, Ind.  While  em- 
ployed here  he  has 
made  a  careful  study 
of  the  details  of  the  en- 
tjineering  and  manu- 
facturing of  the  de- 
vices which  are  handled 
by  the  company. 

•  H.    K.    Ellyson    has 
^  been     appointed     east- 

ern representative  of 
the  railroad  and  steamship  department  of  the  West  Disinfect- 
ing Com})any.  making  his  headquarters  at  the  home  office.  12 
East  Fortv-second  street,  Xew  York  Citv.  Mr.  Ellvson  has 
Iteen  with  this  comjiany  for  some  time  in  various  capacities. 

The  Union  Metal  Products  Company,  Chicago,  has  been 
granted  sales  rights  to  the  grain  tight  car  sill,  which  was  de- 
.scribed  in  the  Railway  Age  Gazette,  Mechanical  Edition. 
February,  1914.  ])age  81.  This  sill  is  in  use  on  the  Rock 
Island,  Minneap(jli>  &  St.  Louis,  and  the  Denver  &  Rio 
Grande.  A  cartful  check  on  4,000  cars  equipped  on  the 
Rock  Island,  and  which  have  l)een  in  service  for  15  months, 
has  shown  that  no  claims  for  grain  leakage  have  been  paid, 
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whereas,  a  check  of  3,000  cars  not  so  equipped  has  shown 
that  claims  were  paid  on  50  j^er  cent  of  that  number. 

Henry  B.  Denker,  one  of  the  founders  of  the  St.  Charles 
Car  Company,  now  a  part  of  the  American  Car  &:  Foundry 
(^ompany,  died  at  St.  Charles,  Mo.,  on  August  30,  aged  77 
\ears.  Sir.  Denker  was  a  native  of  Germany  and  came  to 
this  countrx-  when  19  jears  of  age.  He  served  in  the  Union 
army  as  cajitain  during  the  Civil  War,  and  then  assisted 
in  establisliing  the  car  i)lant  which  afterward  was  merged 
with  the  larger  concern.  After  the  merger  he  was  made  dis- 
trict manager. 

The  Railway  &:  Mine  Sui)pl}  Company  and  the  Kincaid 
Foundr}-  &  ^lachine  Com[)any,  newly  incorjKirated,  have 
opened  joint  offices  in  the  McCormick  building.  Chicago,  111. 

The  officers  of  the  sup- 
ply comj)any  are  L.  G. 
Binkley,  president,  and 
G.  H.  Pealxxiy,  vice- 
j)resident;  and  of  the 
foundry  company,  G. 
H.  Peabody,  president, 
and  L.  G.  Binkley, 
vice-president.  The 

Railway  &  Mine  Sup- 
])ly  Com])any  will  con- 
duct a  general  jobbing 
Ijusiness  in  railway  and 
mine  supplies.  The 
Kincaid  Poundr>-  & 
Machine  C  ompany, 
which  is  the  successor 
of  the  Hersh  field  & 
Pijjer  Machine  Com- 
pany, formerly  located 
at  Taylorsville,  111.,  is 
building  a  foundry  at  Kincaid,  III.  Kincaid  is  located  on 
the  Chicago  &  Illinois  Midland  about  90  miles  from  St. 
Louis,  Mo.  It  is  expected  that  the  new  foundr}  will  be  in 
o])eration    some    time    in    the    month    of    Deceml>er.      The 

company  will  do  a  gen- 
eral foundry  business 
in  both  gray  and 
chilled  iron,  specializ- 
ing in  all  kinds  of 
castings  for  the  rail- 
road and  mine  busi- 
ness. G.  H.  Pealxxiv, 
president  of  the  Kin- 
caid Foundry  &  Ma- 
chine Company,  was 
born  in  New  York 
City  in  1883.  For 
several  years  he  was 
engaged  in  the  broker- 
age Imsiness  in  Wall 
street,  following  which 
lie  went  to  Chicago  to 
open  the  first  western 
branch  office  of  the 
Lima  Locomotive  Cor- 
poration. He  remained  there  as  western  manager  of  that 
company  until  1914,  when  he  returned  to  Xew  York  to  l)e- 
come  manager  of  the  benzol  department  of  the  Lackawanna 
Steel  Compan} .  A  vear  later  he  joined  the  sales  force  of  the 
Griffin  ^^■heel  Company  at  Chicago,  and  remained  with  that 
organization  until  recently,  when  he  resigned  to  accept  the 
presidency  of  the  Kincaid  Foundry  &  Machine  Company.  L. 
G.  Binkley,  president  of  the  Railway  &  Mine  Supply  Com- 
pany, was  bom  at  Marion,  111.,  in  1882.  In  1904  he  en- 
tered tlie  employ  of  the  Egyptian  Powder  Company,  .\lton, 
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111.,  manufacturers  of  explosives  for  coal  mining  purposes. 
He  remained  with  this  company  for  13  years,  rising  to  the 
office  of  vice-president.  He  was  also  sales  manager  of  the 
Equitable  Powder  Company,  Alton,  111.,  when  he  resigned 
from  both  positions  on  April  1,  1916,  to  promote  the  or- 
ganization of  the  companies  with  which  Mr.  Peabody  and 
he  are  now  connected. 

The  Duntley  Company,  Fisher  building,  Chicago,  has 
been  made  the  sole  western  distributor  for  the  Hudson  Bal- 
lata  belting  and  other  products  of  the  Hudson  Mechanical 
Rubber  Company.  The  market  for  this  class  of  belting  has 
been  materially  increased  on  account  of  the  war.  Leather 
being  in  considerable  demand  by  the  warring  nations  has 
caused  an  increase  in  the  price  of  leather  belting  of  about 
40  per  cent. 

\V.  D.  Cloos,  recently  elected  secretary  and  treasurer  of 
the  Lima  Locomotive  Corporation,  Lima,  Ohio,  was  born 
August  13,  1886,  in  Tioga  County,  Pa.  After  a  preliminary 
education  he  entered  Mansfield  State  Normal  School,  tak- 
ing a  four-year  course  from  1903  to  1907.  Later  he  at- 
tended Mississippi  State  College,  leaving  in  1908.  He  was 
connected  with  the  Franklin  Railway  Supply  Company. 
Franklin,  Pa.,  until  his  present  appointment  became  effec- 
tive. 

Charles  D.  Ettingtr,  for  45  years  connected  wiiii  the  Mur- 
phy Varnish  Company  and  president  of  the  Ohio  Injector 
Company  of  Chicago,  died  September  4,  after  a  brief  illness. 
Mr.  Ettinger  was  born 
at  Wadsworth,  Ohio, 
June  20,  1838,  and 
during  the  civil  war 
served  in  the  hospital 
division  of  the  quarter- 
master's department. 
After  the  war  he  en- 
gaged  in  the  drug 
business  in  Findlav, 
Ohio.  In  1871  he 
moved  to  Cleveland 
and  took  charge  of  the 
railroad  department  of 
the  Murphy  Varnish 
Company,  removing  to 
Chicago  in  January, 
1884.  Mr.  'Ettinger 
was  secretar}'  of  this 
company  and  one  of 
its  directors.  He  par- 
tially retired  from  the  activities  of  business  a  number  of 
years  ago,  spending  the  greater  part  of  his  time  in  develop- 
ing his  farm  at  Midlothian,  111. 

R.  W.  Cameron  &  Co.,  New  York,  who  maintain  a  staff 
of  engineers  in  Australia  and  New  Zealand  in  connection 
with  their  e.xport  business,  have  found  it  necessary  to  recall 
R.  \V.  Nichols  of  their  Australian  staff  to  New  York  in 
order  to  cope  with  the  increasing  business  in  railway  sup- 
plies, machine  tools,  steel  products,  etc.,  and  will  have  the 
advantage  of  the  services  of  an  engineer  who  thoroughly 
understands  conditions  in  Australasia  as  well  as  the  United 
States  and  Canada. 

A  new  company  has  been  formed  with  a  capital  of  $400,- 
000  to  take  over  the  defunct  Nova  Scotia  Car  Works,  which 
were  recently  sold  at  auction  for  $157;000.  The  sharehold- 
ers of  the  old  company  have  been  called  to  meet  in  Halifax, 
when  it  is  expected  that  a  new  company  will  be  organized 
with  F.  T.  McCurdy,  M.  P.,  as  president.  The  proposal  for 
raising  funds  is  that  old  shareholders  be  given  the  oppor- 
tunity of  one  share  of  stock  in  the  new  company  for  every 
six  shares  held  in  the  old  concern. 
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Louis  Sears  has  been  appointed  manager  of  railway  sale 
of  the  Willard  Storage  Battery  Company,  Cleveland,  Ohio 
succeeding  the  late  W.  E.  Ballantine.     Mr.  Sears  has  been 
with    the    Willard    Storage    Battery    Company    since    April 
1908,  remaining  at  the  factory  until  January,  1910,  at  whicl 
time  he  went  to  the  Chicago  office  where  he  remained  unti 
October,    1913.     He   was   in   the   Cleveland   office   October 
1913,  to  March,   1915,  and  from  March,   1915,  to  August 
1916,  he  was  located  in  the  New  York  office.     Mr.   Sear- 
was  transferred  to  the  Cleveland  office  and  received  the  ap 
pointment   to   his   present   position    of   manager   of   railwa} 
sales  on  .August  1,  1916. 

W.  E.  Greenwood  has  been  appointed  assistant  manager 
of  the  railway  sales  department  of  the  Texas  Company,  with 
headquarters  at  New  York.  Mr.  Greenwood  was  born  in 
New  Orleans,  La.,  and 
received  his  education 
at  Roanoke  College, 
Salem,  Va.  He  entered 
railroad  service  in 
1894  as  clerk  in  the 
j)urchasing  department 
of  the  Terminal  Rail- 
road Association  of  St. 
Louis.  He  left  there 
January,  1898,  to  ac- 
cept service  in  the  pur- 
chasing department  of 
the  Missouri,  Kansas 
&  Texas  at  St.  Louis, 
Mo.,  as  voucher  clerk, 
becoming  chief  clerk 
in  1901.  He  left  rail- 
way service  in  April, 
1912,  to  accept  the 
position   of   eastern 

representative  of  the  railway  sales  dejjartment  of  the  Texas 
Conii)any,  where  he  remained  until  his  recent  appointment 
as  assistant  manager  of  the  railway  sales  department. 

The  board  of  directors  of  the  Lima  Locomotive  Corpora- 
tion, Lima,  Ohio,  has  elected  W.  E.  Woodard  vice-president, 
in  charge  of  engineering  and  design,  with  offices  at  Lima, 
Ohio.      Mr.    Woodard  [ 

was  born  in  Utica,  N. 
v.,  in  1874,  and  at- 
tended the  public 
schools  at  that  place. 
He  was  graduated 
from  Cornell  Univer- 
sity with  the  degree  of 
mechanical  engineer  in 
1896.  For  a  time  he 
was  engaged  in  the 
laboratory  and  on  road 
tests  for  the  Baldwin 
Locomotive  Works,  but 
in  1897  entered  the 
shop  and  drawing  office 
of  the  Dickson  Loco- 
motive Works  as  eleva- 
tion man.  In  1900  he 
went  with  the  Schenec- 
tady    Locomotive 

Works,  remaining  with  it  and  the  American  Locomotive 
Company,  which  succeeded  it,  up  to  the  time  of  his  present 
appointment.  While  with  the  American  Locomotive  Com- 
pany he  was  employed  in  various  capacities,  including  calcu- 
lator, chief  calculator,  road  testing  work,  foreman  drawing 
office,  assistant  mechanical  engineer,  manager  electric  loco- 
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r;  ,tive  and  truck  department,  and  finally  as  assistant  chief 
f ;  ,'ineer,  having  supervision  over  the  general  drawing  office 
;!  Schenectady,  N.  Y.  Mr.  Woodard  has  patented  a  num- 
I,  r  of  devices  which  are  extensively  used  on  modern  heavy 
0,  r  and  locomotive  equipment,  including  the  lateral  motion 
driving  box  and  axle,  constant  resistance  engine  truck, 
tlrottle  pipe  and  lever,  plate  frame  car  trucks,  car  body 
1)1  i'^ht  adjuster,  lateral  motion  bolster  and  car  and  tender 
trucks.  He  is  a  member  of  the  American  Society  of  ^Nlechan- 
ical  Engineers  and  the  Engineers  of  Eastern  New  York. 

Kdward  Cumberland  Fisher,  formerly  assistant  manager 
of  the  Cooke  and  Rogers  works  of  the  American  Locomotive 
Company,  has  been  appointed  manager  of  the  Cooke  work- 

of  that  company  at 
Paterson,  N.  J.  He 
was  born  ^lay  2, 
1875,  on  a  farm  in 
Virginia.  At  the  age 
of  sixteen  he  entered 
the  Virginia  Mechanics' 
Institute,  a  night  school 
of  technology  in  Rich- 
mond, and  at  the 
same  time  entered  the 
shops  of  the  Tidewa- 
ter &  Western  Rail- 
road at  Chester,  Va., 
as  a  machinist  ap- 
prentice. Shortly 
after  completing  his 
apprenticeship  he  ac- 
cepted the  position  of 
general  foreman  of  the 
Petersburgh  Iron 
Works.  \\'hen  the  fiim  failed  about  a  year  later  he  en- 
tered the  employ  of  the  Southern  Railroad  in  its  shops 
at  Spencer,  N.  C,  where  he  was  soon  made  gang  fore- 
man. I'he  following  year  he  returned  to  Richmond  as  fore- 
man of  outside  construction  for  the  Richmond  Iron  Works, 
and  shortly  after  was  appointed  instructor  of  mechanical 
drawing  for  the  Chesapeake  &  Ohio  in  its  apprentice  school- 
at  Huntington,  W.  Va.  This  position  he  held  until  Novem- 
ber 1,  1899,  at  which  time  he  returned  to  Richmond  as  fore- 
man for  the  Richmond  Locomotive  Works.  After  serving 
in  various  capacities,  both  in  the  drawing  office  and  shops, 
he  was  transferred  June  15,  1910,  to  Paterson,  N.  J.,  as 
superintendent  of  the  Rogers  works  of  the  American  Loco- 
motive Company.  In  June,  1913,  he  was  appointed  assist- 
ant manager  of  the  Cooke  and  Rogers  works,  and  has  now 
Ijeen  appointed  manager  of  the  Cooke  W'orks,  as  above  noted. 

The  Edison  Storage  Battery  Supply  Company,  Orange, 
N.  J.,  announces  the  opening  of  its  Los  Angeles  office  on  the 
fourth  floor  of  the  San  Fernando  building,  corner  Fourth 
and  Main  streets.  James  F.  Rogan,  who  has  been  acting 
as  local  distributor  of  Edison  storage  batteries  in  Los  An- 
geles, will  become  resident  manager.  This  company  also 
maintains  two  other  offices  on  the  Pacific  Coast,  one  at  206 
First  street,  San  Francisco,  in  charge  of  District  Manager 
E.  M  Cutting,  and  another  at  65  Columbia  street,  Seattle, 
under  F.  C.  Gibson  as  resident  manager. 

D.  E.  Cain,  western  manager  of  the  Dearborn  Chemical 
^^orks.  whose  death  at  Denver,  Colo.,  was  recently  an- 
nounced, was  born  September,  1862,  in  Chicago,  111.,  where 
he  received  his  early  education.  He  first  entered  the  service 
of  the  Chicago  &  North  Western,  and  in  1881  became  con- 
nected with  the  Atchison,  Topeka  &  Santa  Fe  as  cashier  at 
Osage  City,  Kan.  From  that  time  to  July,  1902,  he  was 
consecutively  on  this  same  road  as  agent  at  Osage  City  and 
Leavenworth,  Kan.;  chief  clerk  to  generaf  superintendent  of 
machinery  at  Topeka.  Kan.;  chief  clerk  to  general  manager. 


and  assistant  to  general  manager.  From  July,  1902,  to 
April,  1905,  he  was  general  superintendent  of  the  western 
grand  division  of  the  same  road,  with  office  at  La  Junta, 
Colo.,  and  from  April  to  June,  1905,  he  was  general  super- 
intendent of  the  eastern  grand  division,  with  tie<jdquarters 
at  Topeka,  Kan.  In  June,  1905,  he  was  appointed  general 
manager  of  the  Southwestern  &  Choctaw  districts  of  the  Chi- 
cago, Rock  Island  &  Pacific,  with  office  at  Topeka.  Kan., 
from  which  position  he  resigned  in  Deceml>er,  1906,  at  the 
time  that  the  Southwestern  &  Choctaw  districts  were  placed 
under  the  jurisdiction  of  one  general  manager.  He  then  be- 
came western  manager  of  the  Dearborn  Chemical  \\'orks, 
having  his  headquarters  at  Denver,  Colo.  He  was  identified 
with  this  concern  up  to  two  years  ago  when  ill  health 
overtook  him,  and  he  found  it  necessary-  to  retire  from  active 
business.  He  died  in  Chicago,  the  city  of  his  birth,  on  Au- 
gust .SI,  1910. 

The  Railway  Motor  Car  Company  of  America,  Chicago, 
111.,  has  acquired  a  13 -acre  plant  at  Hammond,  Ind.,  fully 
equipped,  in  which  it  will  at  once  l^egin  the  manufacture  of 
cars.  These  cars  will  be  made  under  patents  owned  by  the 
company,  and  will  be  difterent  in  transmission  and  construc- 
tion from  any  cars  now  in  use.  It  is  stated  that  the  section 
car  will  constitute  a  self-contained  power  plant  available  for 
all  .sorts  of  track  repairs.  Later  the  company  will  produce 
unit  passenger  cars  and  locomotives,  using  the  same  princi- 
ple of  construction.  F.  A.  Lester  is  vice-president  and  sales 
manager,  and  will  have  his  headquarters  in  the  Westminster 
building,  Chicago,  111. 

Burton  W.  Mudge,  president  of  Mudge  &  Co.,  Chicago, 
dealers  in  railway  specialties,  has  also  been  elected  president 
of  the  Safety  First  Manufacturing  Company,  Chicago,  which 

will  handle  in  western 
territor}-  the  asbestos 
and  magnesia  products 
of  the  Franklin  Manu- 
facturing Company, 
Franklin,  Pa.,  together 
with  additional  spe- 
cialties. Mr.  Mudge 
was  formerly  connected 
with  the  operating  de- 
partments of  the  Atchi- 
son, Topeka  &  Santa 
Fe,  the  Chicago  & 
North  Western,  the 
Fort  Worth  &  Denver 
and  the  Chicago,  Rock 
Island  &  Pacific,  from 
which  latter  road  he 
resigned  as  assistant 
to  the  general  manager 
in  1908  to  engage  in 
the  railway  supply  business.  In  September,  1908,  he 
started  the  firm  of  Burton  W.  Mudge  &  Brother,  representing 
the  Commonwealth  Steel  Company,  of  St.  Louis,  Mo.  Later 
the  company  name  was  changed  to  Burton  W.  Mudge  &  Co., 
and  finally  to  Mudge  &  Co.  The  specialties  to  be  handled 
by  the  Safety  First  Manufacturing  Company  under  the  direc- 
tion of  Mr.  Mudge  include  a  parcel  rack  for  passenger  cars, 
a  caboose  stove,  angle  cock  brackets  for  freight  cars  and  a 
combustion  chamber  for  oil  burning  shop  furnaces. 

E.  R.  Raybum,  manager  of  the  Chicago  office  of  the 
Franklin  Manufacturing  Company  will  still  continue  to  han- 
dle all  of  its  waste  packing  products  as  heretofore,  through- 
out the  entire  western  part  of  the  United  States.  The  items 
to  be  handled  by  the  Safety  First  Manufacturing  Company, 
in  connection  with  its  association  with  the  Franklin  ^lanu- 
facturing  Company,  will  be  their  magnesia  and  asbestos 
lines,  and  the  territory  covered  by  such  sales  as  made  will 
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pass  along  the  western  boundaries  of  Minnesota,  Iowa,  Mis- 
souri and  Arkansas,  and  run  from  the  northwestern  comer 
of  Louisiana  through  New  Orleans. 

The  Pollak  Steel  Company,  manufacturers  of  car  and  lo- 
comotive axles,  with  plant  located  at  Cincinnati,  Ohio,  an- 
nounces that  it  has  taken  over  the  Willard  Sons  &  Bell  Com- 
pany of  South  Chicago,  111.,  and  will  make  axles  there  as 
well  as  in  Cincinnati.  The  capacity  of  the  plant  at  Cincin- 
nati recently  has  been  doubled  and  extensive  improvements 
have  been  made  in  it  in  the  way  of  additional  l>uildings  and 
new  machinery.  About  1,500  men  are  now  employed  at  this 
I)lant  and  about  500  men  at  the  South  Chicago  plant.  The 
combined  forging  and  axle  output  of  the  two  plants  is  esti- 
mated at  30,000  tons  f)er  month.  Rodney  D.  Day,  formerly 
general  manager  of  sales  for  the  William  Tod  Com[)any, 
Youngstown.  Ohio,  has  been  ajjpointed  assistant  to  the  vice- 
president  of  the  company,  with  headquarters  at  Cincinnati. 
Mr.  Day  will  be  in  full  charge  of  all  operations  of  both 
plants.  Frank  Dunbar,  formerly  western  sales  manager  of 
lirown  &  Co.,  of  Pittsburgh,  Pa.,  and  for  many  years 
connected  with  the  mechanical  department  of  the  Missouri 
Pacific,  has  been  appointed  district  manager  with  head- 
c^uarters  at  South  Chicago. 

Frank  Taylor  Hyndman,  superintendent  of  motive  power 
and  cars  of  the  Wheeling  &:  Lake  Erie,  has  l)een  appointed 
general  manager  of  the  Damascus  Brake  Beam  Company, 
with  office  at  Cleve- 
land, Ohio,  effective 
August  1,  1910,  with 
full  charge  of  plant 
op)eration  and  produc- 
tion. He  was  born  on 
September  29,  1858, 
and  began  railway 
work  in  1872  as  ma- 
chinist apprentice  on 
the  Central  of  New 
Jersey  at  Ashley,  Pa., 
and  from  1874  to  1877 
was  an  apprentice  in 
the  shops  of  the  Le- 
high Valley  at  Wilkes- 
Barre;  then,  for  about 
three  years,  was  brake- 
man  and  fireman  on 
the  Central  of  New 
Jersey.      From    ^larch 

to  November.  1880.  he  was  a  machinist  on  tlie  .\tchison,  To- 
peka  &  Santa  Fe  at  Raton,  New  Mexico,  and  fnjm  March, 
1881,  to  August,  1883,  was  machinist  on  the  Pittsburgh  & 
Western  and  with  the  IMttsburgh  Locomotive  Works,  l>ecom- 
ing  an  engineman  on  the  Pittslmrgh  &:  Western  in  August, 
1S8.S.  He  remained  in  that  i)Osition  until  September,  1895. 
when  he  was  made  trainmaster,  and  from  April,  1896,  to 
Novemljer,  1902,  was  master  mechanic  of  the  same  road  at 
Allegheny.  He  was  then,  U)T  one  month,  master  mechanic  on 
the  Baltimore  &  Ohio  at  Pittsburgh,  and  from  December, 
1902,  to  July.  1904,  was  master  mechanic  on  the  Buffalo, 
Rochester  &:  Pittsburgh.  In  July,  1904,  he  was  appointed 
superintendent  of  motive  power  of  the  same  road  at  Dubois, 
Pa.,  and  the  following  November  went  to  the  New  York,  New 
Haven  &  Hartford  as  general  master  mechanic  at  New 
Haven,  Conn.  He  became  mechanical  superintendent  of  that 
road  in  May,  1906,  resigning  from  that  |3osition  on  July  15, 
1907,  to  enter  the  railway  supply  business.  He  was  the 
Philadelphia  representative  of  S.  F.  Bow.ser  &  Co.,  Inc.,  Fort 
Wayne,  Ind.,  in  July.  1913,  when  he  was  a|)pointed  super- 
intendent of  motive  power  and  cars  of  the  Wheeling  &  Lake 
Erie,  which  position  he  held  until  he  was  appointed  general 
manager  of  the  Damascus  Brake  Beam  Company  on  August 
1,  as  above  noted. 


Catalogues 


F.  T.  Hyndman 


OxERHEAD  Carrvinc.  DEVICES. — The  New  Jersey  Foun- 
dry &  Machine  Company,  New  York,  in  catalogue  88,  gives 
illustrations,  descriptions,  capacities  and  price  lists  of  its 
line  of  overhead  carrying  devices.  There  are  included 
tracking,  trolleys,  hoists,  cranes,  buckets,  cars,  etc. 

Drills  and  Reamers. — Catalogue  No.  15,  issued  by  the 
Celfor  Tool  Company,  Buchanan,  Mich.,  is  a  90-page  book 
in  which  is  listed  the  complete  line  of  standard  drills  and 
reamers  manufactured  by  this  company.  The  catalogue  alsc 
contains  a  list  of  drill  chucks,  drill  sockets,  lathe  tool  holders, 
tool  bits,  flue  cutters  and  drill  gages. 

LiKOMOTivE  Tanks. —  The  Locomotive  Tank  Company. 
New  York,  has  issued  a  folder  descriptive  of  the  Acme- 
Flanged  sectional  locomotive  tank.  The  distinguishing  feat- 
ure of  the  tank  is  that  the  top  and  bottom  are  formed  from 
[)lates  with  edges  turned  toward  the  water  space,  thus  elim- 
inating all  rivet  holes  through  top  and  bottom. 

Makin(;  Davis  Wheels. — The  American  Steel  Foun- 
dries have  just  issued  an  attractive  24-page  booklet  bearing 
the  above  title.  In  substance  it  describes  a  trip  through  thi- 
plant,  viewing  the  processes  of  work  on  car  wheels  from  the 
raw  materials  to  the  finished  product.  The  pamphlet  is  not 
only  interesting  and  informative,  but  is  well  printed,  the  illus- 
trations being  especially  interesting. 

Multiblade  Fans. — The  Clarage  Fan  Company,  Kala 
mazoo,  Mich.,  has  recently  issued  catalogue  No.  5,  setting 
forth  its  line  of  multiblade  fans  for  heating,  ventilating  and 
exhaust  purposes.  This  is  a  24-page  booklet  contained  in  a 
mailing  folder;  it  is  well  illustrated  and  contains  a  number  of 
capacity  tables  for  the  various  size  units.  A  more  com- 
plete catalogue.  No.  51.  will  be  sent  on  requent. 

Bi  LH  Sections. — Under  date  of  September  1,  the  Carne- 
gie Steel  Company,  Pittsburgh,  Pa.,  has  issued  a  third  edition 
of  '*Bulb  Sections.'  a  17-page  pamphlet,  in  which  are  cata- 
logued the  bulb  angle  and  lieam  section,  limited  quantities  of 
which  are  used  in  the  car  and  shipbuilding  trades.  These 
sections  are  not  carried  in  stock,  but  are  furnished  on  order. 
The  usual  data  concerning  the  dimensions  and  properties  of 
the  sections  are  given. 

Passenger  Car  Trimmings. — Catalogue  No.  200  recent- 
ly issued  by  the  Da\ton  Manufacturing  Company,  Dayton. 
Ohio,  is  9  in.  by  12  in.  in  size  and  contains  1,600  pages  of 
illustrations  of  passenger  car  trimmings  of  all  kinds.  The 
book  is  a  complete  catalogue  of  passenger  car  hardware, 
lighting  fixtures,  water  and  dry  closets,  washstands  and  sa- 
loon fittings,  vestibule  and  platform  trimmings,  brake  han- 
dles, sash  fi.xtures,  basket  racks,  headlights,  etc. 

Train  Lightinc.  Batteries. — Bulletin  118,  recently  is- 
sued by  the  I'Mison  Storage  Battery  Company,  Orange,  N. 
J.,  bears  the  title,  Train  Lighting  Batteries,  Edison.  The 
booklet  defines  the  various  points  of  .superiority  of  the  Edi- 
.son  alkaline  storage  battery,  touching  upon  its  advantages 
under  the  heads  of  weight,  maintenance  and  operation,  life, 
temjjerature,  efficiency  and  care.  Several  pages  in  the  bulle- 
tin are  devoted  to  a  description  of  its  manufacture. 

FoiNDRY      E()II1'MENT      AND      APPLIANCES. "A      Model 

Foundry"'  is  the  title  of  booklet  No.  125,  which  has  recently 
l)een  issued  by  the  Whiting  Foundry  Equipment  Company. 
Harve}-,  111.  This  gives  in  a  general  way  the  methods  fol- 
lowed by  this  company  in  designing,  equipping  and  conduct- 
ing the  initial  operation  of  complete  foundry  plants  for  the 
manufacture  of  grey  iron,  brass,  car  wheel,  pipe,  converter 
steel  and  malleable  castings.  The  book  contains  36  pages 
and  is  profusely  illustrated  with  photographs  both  of  equip- 
ment details  and  various  installations  made  by  the  Whiting 
Foundry  Equipment  Company. 
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Our 

Prize 

Competitions 


The  numl>er  of  papers  received  in  the 
competition  on  hot  boxes  on  freight 
Ciirs  was  so  large  that  the  judges  have 
been  unable  to  come  to  a  decision  as  to 
the  winners  in  time  for  publication  in  this  issue.  The  pa- 
j)ers  are  said  to  discuss  the  subject  from  widely  different 
viewpoints  and  therefore  promise  to  be  of  exceptional  inter- 
est and  practical  value.  The  closing  date  for  the  competition 
on  the  benefits  received  from  convention  attendance  was  still 
two  days  off  when  we  closed  our  forms,  but  the  number  of 
contributions  received  up  to  that  time  indicated  an  interest 
which,  we  hope,  will  mean  much  for  the  strengthening  and 
enlarging  of  mechanical  department  associations.  The  edu- 
cational value  of  these  organizations  is  undoubtedly  respon- 
sible for  much  of  the  rapid  progress  which  has  been  made 
in  the  motive  j)ower  and  car  departments  during  recent  years. 


Hi^er 

Officers, 

Attention! 


Do  you  know  what  the  Cliief  Inter- 
change Car  Inspectors'  and  Car  Fore- 
men's Association  is  doing?  Do  you 
realize  the  importance  of  its  work? 
.\re  you  aware  of  the  fact  that  it  is  a  most  important  ad- 
junct to  tlie  M.  C.  B.  Association?  If  you  do,  why  not 
show  your  appreciation  and  interest  by  attending  one  of  the 
sessions  of  its  annual  convention?  The  inspiration  it  will 
give  the  members  will  well  repay  your  road  in  dollars  and 
cents.  The  presence  of  such  men  as  F.  \V.  Brazier,  W.  O. 
Thompson  and  A.  LaMar  at  the  Indianapolis  convention 
last  month  was  deeply  appreciated  by  the  officers  of  the 
association  and  every  member  in  attendance.  Many  other 
of  the  higher  mechanical  and  operating  officers,  particularly 
in  the  section  of  the  country  in  which  the  meeting  was  held, 
might  easily  have  made  it  possible  to  attend  if  they  had 
realized  the  effect  their  presence  would  have.  This  is  true 
also  of  the  other  mechanical  department  associations.  It  is 
poor  policy  for  any  officer  to  so  busy  himself  with  details 
that  he  cannot  find  time  to  keep  in  intimate  touch  with  his 
sulx)rdi nates.  Here  lies  his  greatest  opportunity  for  pro- 
ducing results,  and  yet  how  many  seem  to  overlook  it.  Lend- 
ing a  hand  and  helping  to  inspire  those  in  attendance  at 
the  minor  railway  mechanical  department  conventions  is  one 
means  of  attaining  this  end  and  is  sure  to  bring  results. 


The  Value 

of  the 
Shop   Band 


Asked  what  had  been  the  most  impor- 
tant develojiment  within  the  past  year 
at  a  large  railroad  shop  with  which  he 
was  connected,  the  shop  foreman  re- 
plied without  hesitation:  "The  starting  of  our  shop  band. 
It  seems  to  have  stirred  our  fellows  up  to  a  higher  degree  of 
loyalty.  It  has  developed  a  number  of  boosters  who  are  in 
no  wa}-  connected  with  the  liand.  The  fellows  are  taking  a 
greater  pride  in  Ijeing  connected  with  the  shop  and  the  road, 
and  I  imagine  I  can  see  more  team  work  among  our  men  as 
individuals  and  between  the  various  departments  of  the 
shops."     This  is  pretty  strong  testimony.     It  is  hard,  how- 


ever, to  discount  the  effect  of  seven  bands  at  the  big  Erie 
celebration  and  field  meet  at  Huntington,  Ind.,  last  August; 
or  of  the  presence  of  half  a  dozen  or  more  bands  at  the  an- 
nual outdoor  athletic  meet  of  the  Pennsylvania  Railway  at 
Altoona,  Pa.,  on  September  30,  when  the  Altoona  car  shop 
base  ball  team  beat  Philadelphia  Terminal  before  a  crowd  of 
21,000  or  more,  thus  winning  the  system  championship; 
or  of  thousands  of  boosters  from  all  over  the  Missouri,  Kan- 
sas &  Texas  who  were  inspired  by  several  shop  bands  at 
the  big  field  meet  at  Parsons,  Kan.,  on  October  7,  when  the 
Sedalia,  Mo.,  ball  team  won  the  system  championship  by 
beating  Smithville,  Tex.  A  good  band,  or  even  a  very  or- 
dinary one,  is  one  of  the  little  things  that  will  do  much  to 
build  up  the  greatly  to  be  desired  spirit  of  enthusiasm  and 
loyalty  in  an  organization,.: 


The  Two 

Convention 

Stories 


The  reports  of  the  conventions  of  the 
Traveling  Engineers'  Association  and 
the  Chief  Interchange  Car  Ins})ectors' 
and  Car  Foremen's  Association,  which 
will  be  found  elsewhere  in  this  issue,  cover  only  the  pro- 
ceedings of  the  first  half  of  these  two  important  meetings. 
The  remainder  of  the  proceedings  of  both  conventions  will 
be  reported  in  our  December  issue.  Two  reasons  are  re- 
sponsible for  this  deviation  from  our  usual  practice.  To 
cover  fully  the  Traveling  Engineers'  meeting,  which  was  held 
during  the  last  week  cf  October,  it  would  have  been  neces- 
sary to  delay  the  publication  of  this  number.  Then,  too,  we 
have  found  it  advisable  to  carefully  study  the  balance  of 
each  number.  By  "balance"  we  mean  that  each  issue  is 
carefully  designed  to  present  such  a  variety  of  material  as 
to  meet  the  needs  of  each  of  the  various  classes  of  men  who 
are  numbered  among  our  readers.  We  could  only  include 
complete  reports  of  these  two  meetings  by  crowding  out  other 
material  of  special  interest  and  value  to  those  who  may  not 
be  particularly  interested  in  either  one  of  these  two  conven- 
tions. In  the  case  of  the  Chief  Interchange  Car  Insjxxrtors' 
and  Car  Foremen's  Association  we  have  included  a  running 
report  of  the  convention  with  abstracts  of  the  special  ad- 
dresses which  were  made,  and  an  account  of  the  discussion 
of  the  Rules  of  Interchange.  This  leaves  for  considerat  on 
in  the  next  issue  the  prize  stories  on  car  department  appren- 
ticeship, and  the  several  individual  and  committee  report-^ 
which  are  an  entirely  new  feature  in  the  work  of  this  or- 
ganization. 


Loss  and  Damage 

to 

Freight 


Defective  freight  car  equijmient  is  re- 
sponsible for  a  considerable  percentage 
of  the  loss  and  damage  to  freight,  both 
directly  and  indirectly  through  pilfer- 
age and  wrecks.  Great  strides  have  been  made  in  reducing 
this  loss  in  recent  years,  a  series  of  articles  on  Defective  Box 
Cars  and  Damaged  Freight  in  the  Railway  .\ge  Gazette, 
during  April  and  May,  1912,  l)eing  an  important  facto*   Ai 
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awakening  railway  officers  to  the  true  situation.  Much  still 
remains  to  lie  done  in  making  further  reductions.  Car  in- 
spectors especially  are  in  a  position  to  see  and  study  condi- 
tions which  are  res{)onsihle  for  these  losses.  If  you  find  a 
cau.<e  of  loss  or  damage  and  make  a  j)ractical  suggestion  to 
remedy  the  difficulty,  do  not  become  disheartened  and  dis- 
gu.sted  if  your  suggestion  is  not  immediately  acted  uj)on. 
Keep  right  after  the  wrong  condition,  if  it  is  of  sufficient 
imi)ortance.  until  something  is  done  to  remedy  it.  A  wise 
college  profes.sor  used  to  tell  his  boys  that  if  they  were  fight- 
ing in  a  good  cause,  to  keep  pegging  away  until  they  made 
an  impression.  "If  you  were  to  throw  a  handful  of  mud  at 
a  highly  polished  marble  wall,"  he  said,  "it  would  not  make 
much,  if  any,  impression;  only  a  .small  and  insignificant  ])or- 
tion  might  stick.  But  if  you  keep  on,  gradually  more  and 
more  will  stick  until  you  finally  cover  the  entire  wall."  \ 
real  executive  officer  cannot  but  admire  a  subordinate  who 
will  not  be  satisfied  until  he  has  put  a  good  thing  over,  or 
if  he  is  wrong,  keeps  at  it  until  he  is  shown  to  be  in  the 
wrong. 


The 

Eiiht-Hour 

Day  Question 


Several  weeks  have  now  elapsed  since 
Congress  at  the  recjuest  of  President 
Wilson,  and  to  avert  a  nation-wide 
strike  of  the  men  in  railway  train  serv- 
ice, hurriedly  passed  the  Adamson  law.  This  law  purports 
to  be  one  to  establi.^h  an  eight-hour  day  in  train  service,  but 
its  language  clearly  shows  that  this  is  not  its  purpose  or 
effect.  It  provides  that  "eight  hours  shall,  in  contracts  for 
labor  and  service,  be  deemed  a  da\'s  work,  and  the  measure 
or  standard  of  a  day's  work,  for  the  |)Urpose  of  reckoning 
the  com|)ensation  of  all  employees  who  are  engaged  in  any 
capacity  in  the  operation  of  trains."  This  says,  as  expressly 
as  it  could  be  said,  that  eight  hours  is  to  be  considered  a 
day's  work  for  only  one  i)urpose,  and  that  is  for  the  reckon- 
ing of  com|)en.'iation.  Elsewhere  the  act  })rovides  that  over- 
time after  eight  hours  shall  be  paid  pro  rata,  thus  showing 
that  it  is  contemplated  that  employees  in  train  service  .^^hall 
continue  to  work  more  than  eight  hours.  A  commission 
to  observe  the  workings  of  the  law  for  six  to  nine  months  is 
created,  and  the  same  wages  must  be  jniid  for  eight  hours 
as  are  now  paid  for  ten  hours  until  M)  da\s  after  this  com- 
mission makes  its  report.  The  investigating  committee  re- 
cently ajipointed  is  of  excellent  personnel,  being  composed 
of  General  Goethals,  the  builder  of  the  Panama  Canal, 
George  Rublee,  who  is  a  member  of  the  Federal  Trade  Com- 
mission, and  E.  E.  Clark,  who  is  a  member  of  the  Inter- 
state Commerce  Commission. 

Enough  time  has  now  passed  since  the  Adamson  law  was 
enacted  for  sober  reflection  as  to  the  significance  of  its  enact- 
ment. It  is  well  known  that  it  was  rushed  through  Congress 
chiefly  to  j)revent  the  strike  that  was  threatened.  Nothing 
could  l>e  plainer  than  the  fact  that  it  does  not  establish  an 
eight-hour  day,  but  merely  grants  an  increase  of  25  jier  cent 
in  wages  to  the  class  of  railway  employees  who  are  the  best 
paid  already.  It  ignores  the  rights,  the  welfare,  and  even 
the  existence  of  the  other  80  per  cent  of  railway  em[)loyees. 
By  forcing  upon  the  railways  an  increa.se  in  the  wages  of 
the  train  service  employees  it  necessarily  renders  it  more 
difficult  for  the  railway  managements  to  make  any  conces- 
sions that  they  might  otherwise  have  been  able  and  willing 
to  make  to  the  rest  of  their  employees,  and  to  officers  of  those 
ranks  who  are  directly  in  contact  with  the  employees,  such 
as  shop  foremen,  road  foremen  of  engines,  master  mechanics, 
etc.  The  Chamber  of  Commerce  of  the  United  States  advo- 
cated the  passage  of  a  resolution  by  Congress  providing  for 
an  investigation  by  the  Interstate  Commerce  Commission 
of  the  conditions  of  work  and  wages  of  all  railway  employees, 
but  this  plan  President  Wilson  and  Congress  unceremoniously 
threw  into  the  discard. 

The  disregard  of  the   rights  and  the  welfare  of  a   large 


majority  of  railway  employees  and  of  the  public  shown  br 
the  train  service  employees  in  threatening  to  tie  up  the  trans- 
portation and  commerce  of  the  entire  country,  and  by  Presi- 
dent Wilson  and  Congress  in  passing  the  Adamson  law,  are 
Imt  too  apparent.  The  labor  brotherhoods  are  now  openl\ 
seeking  votes  for  President  Wilson  because  of  the  course 
he  took  in  connection  with  this  matter.  He  certainly  did 
not  give  the  other  em})loyees  of  the  railways  any  reason  fo 
feeling   kindly  or  grateful  to  him. 


Selection 

of  Future 

Officers 


Those  who  read  the  pa[)er  presented  b} 
F.  W.  Thomas,  supervi.sor  of  appren- 
tices of  the  Santa  Fe  before  the  Octo 
ber  meeting  of  the  New  York  Railroad 
Club,  an  abstract  of  which  i>;  j)rinted  eb^^ewhere  in  this  issue, 
will  be  impressed  with  the  simple  logic  of  not  leaving  to 
chance  the  selection  and  training  of  men  who  are  eventually 
to  o<Tupy  positions  of  more  than  ordinary  responsibility.  It 
is  difficult  to  understand  wh\'  more  thought  has  not  been 
given  to  this  particular  phase  of  the  training  of  men.  Judg- 
ing from  the  methods  usually  employed,  the  theory  seems  to 
be  that  from  the  ranks  there  w  ill  automatically  arise  enough 
men  of  exceptional  ability  to  fill  the  jiositions  of  responsibil- 
ity as  the  needs  arise.  From  the  selection  of  men  for  the 
ranks  upward,  the  entire  jiroblem  is,  therefore,  left  to  chance. 
That  this  is  very  poor  policy  is  [)roved  by  the  frequency  with 
which  we  see  organizations  forced  to  go  outside  their  own 
ranks  for  officers,  and  esj)ecially  in  the  mechanical  depart- 
ment by  the  fre({uency  with  which  the  question  is  asked 
■"What  is  the  matter  with  the  mechanical  department?'' 

It  is  evident  that  if  leaders  are  to  be  selected  from  the 
ranks,  the  right  kind  of  men  must  be  brought  into  the  service 
at  the  bottom.  But  the  solution  of  this  problem  alone  does 
not  necessarily  insure  the  best  results  in  the  promotion  of 
men.  Leaving  this  to  chance  will  often  result  in  costly  fail- 
ures, which  could  have  been  avoided  had  a  careful  selection 
of  the  available  material  been  made  well  in  advance  of  the 
actual  re(|uirements.  The  selection  from  the  ranks  of  recruits 
for  |)romotion  and  the  special  training  which  is  oS^ered  to 
them  b\  the  Santa  Fe  augurs  well  for  the  breadth  of  vision  of 
its  future  mechanical  department  officers.  Furthermore  it 
server  a  ver}'  important  function  which  should  not  be  over- 
looked. Mr.  Thomas  states  that  over  80  per  cent  of  the  men 
.^elected  for  the  .severe  special  course  training,  stick  it  through 
to  th'j  end.  Presumably  every  man  selected  for  this  course  is 
suppo.sed  to  j)o.s.se.ss  the  qualifications  necessary  to  meet  future 
resjKjnsibility.  Is  it  not  far  better  to  eliminate  the  20  per 
cent  who.  for  various  reasons,  give  up  under  the  stra'n  of  this 
training,  before  rather  than  after  the  effectiveness  of  the  or- 
ganization is  seriously  impaired  by  their  failure? 


,j  .f  One  need  onlv  attend  a  meeting  of  the 

Uniform  -.  r     ,       r^       t.'    -i  i       .    »  •     •  i 

,  .         .    .  Master  (  ar  Builders    A.s.s(x:iation  when 

Interpretation  ,  ,  ,.  .  ,  , 

,  ,  .      u     .<    D  I      the  members   are  discussmg  the   rules 
of  Interchanfie  Rules      ^  .  ,  i-        , 

ot  interchange  to  realize  the  many  com- 
plications that  may  ari.se  in  the  application  of  these  rules. 
.\nd,  by  the  way,  the  di.scussion  of  the  rules  by  the  members 
of  the  Chief  Interchange  Car  Inspectors'  and  Car  Foremen's 
Association  does  not  suffer  in  comparison  with  similar  dis- 
cussion by  memljers  of  the  Ma.ster  Car  Builders'  A.s.s(x:iation. 
It  is  (juite  apparent  that  these  men  are  more  familiar  with 
the  actual  details  of  the  work  than  are  the  men  at  the  head 
of  the  mechanical  department. 

\\"\\\  there  ever  l>e  a  strictly  uniform  interpretation  of  the 
ai)j)lication  of  the  rules?  Possibly,  but  a  layman  must  neces- 
sarily be  a  little  skeptical  after  listening  to  the  discussion  of 
the  rules  and  the  Oj)inions  ex{)res.sed  by  what  may  be  con- 
sidered the  cream  of  the  car  interchange  inspector's  profes- 
sion. .\t  any  rate,  it  is  readily  apparent  that  the  use  of 
cheap  men   or  the   lack   of  training   and   educational   work 
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iinong  the  inspectors  is  liable  to  prove  u  most  costly  practice 
(,!i  the  part  of  any  road  which  does  not  give  studious  and 
1  jnstant  attention  to  these  things. 

Several  contributors  to  the  competition  which  the  Railway 
Mechanical  Engineer  held  last  year  on  the  qualifications  and 
training  of  car  inspectors  emphasized  the  fact  that  they 
-hould  have  a  fair  understanding  of  the  use  of  English  and 
.it  least  a  common  school  education.  Apparently  they  might 
have  insisted  on  even  more  exacting  requirements  in  this 
nspect.  It  is  surprising  what  the  misunderstanding  of  the 
use  of  even  a  comma  may  cost  a  company  in  the  misapplica- 
tion of  at  least  one  of  the  rules.  It  may  be  advisable  in  the 
interests  of  a  more  uniform  interpretation  of  the  rules  to 
five  greater  attention  to  the  simplest  possible  wording  of  the 
rules,  amplifying  in  some  cases  by  the  introduction  of  short 
-entences  or  explanations  in  parentheses,  rather  than  to  de- 
pend too  greatly  on  the  right  understanding  of  a  com{X)und 
sentence  by  a  man  of  comparatively  limited  education  and 
j)ractically  no  technical  training.  At  any  rate,  it  is  beyond 
question  that  plentiful  returns  will  follow  any  investment 
wliich  will  train  and  develop  the  inspectors  and  car  foremen 
to  a  better  understanding  of  the  rules  and  regulations  with 
which  they  must  be  familiar.  Misinterpretation  of  the  rules 
is  liable  to  prove  a  very  expensive  jjroposition. 


Something  is  surelv  wrong  when  a  car 

A     rentiT"*       department  officer  will  admit  that  de- 

ppren  ice  sjrable  }oung  men  cannot  be  attracted 

to  the  car  department  because  of  lack 
(if  o|)|)()rtunity  for  advancement  in  that  department.  The  fol- 
lowing figures  are  for  the  year  ended  June  30,  1916,  and 
include  the  larger  roads  which  were  first  to  issue  annual 
reports  for  that  period.  It  will  be  seen  that  with  the  excep- 
tion of  the  Santa  Fe  and  Southern  Pacific  the  expenditures 
for  repairs  to  freight  and  passenger  cars  are  in  all  cases 
higher,  and  in  some  cases  very  much  higher,  than  the  cost  of 
repairs  to  steam  locomotives.  Figures  for  repairs  to  freight 
and  passenger  cars  do  not  include  work  equipment  or  re- 
l)airs  to  electrical  equipment  on  cars. 

Repairs  to 

Repairs  to  Freight  and 

Road                                                                    Steam   Locos.  Passenger  Cars. 

Atchison,    Topeka    &    Santa    Fe $8,184,483  $5,908,818 

Buifalo,    Rochester    &    Pittsburgh 708,462  1,319.551 

Chesapeake    &    Ohio 2,721.998  4,966.258 

Chicago   &   North    Western 4.700,785  6,118.310 

Chicago,    .Milwaukee    &    .St.    Paul 5,809,104  7,491,970 

Chicago,  .St.   Paul,   Minn.   &  Omaha 865.320  869,684 

Lehigh    Valley     3.039.037  3,135,789 

Missouri    Pacific    3.726.486  7,987,302 

Norfolk    &    Western    3,189,180  3.851,418 

Southern     Pacific     3.280,565  2,596.367 

.Southern    Railway     3.567,659  4.689,860 

Confirming  these  figures  we  find  that  the  Interstate  Com- 
merce Commission's  statis^tics  for  the  year  ended  June  30, 
1914,  show  expenditures  of  $175,108,2,^6  for  repairs  to  .>^team 
locomotives  on  the  jxirt  of  those  roads  having  a  revenue  of 
more  than  $1,000,000  a  year.  The  repairs  to  freight  and 
passenger  cars  for  the  same  period  amounted  to  $214,689,943, 
or  22  per  cent  more  than  for  repairs  to  rteam  locomotives. 

There  are  just  as  great — probably  far  greater — possibilities 
for  savings  in  the  car  as  in  the  locomotive  de})artment.  \\'h\- 
is  it  not  more  important  to  devise  means  whereby  capable  and 
desiral)le  young  men  will  Ije  attracted  to  and  held  in  that 
department?  If  conditions  are  not  such  as  to  do  this  now, 
then  they  should  be  changed,  and  changed  quickly.  The 
secret  of  efficient  operation  of  any  department  of  a  railroad 
•s  in  its  men,  and  no  effort  or  expense  is  too  great  that  will 
raise  the  level  of  al>ility  and  loyalty  of  the  men.  If  your 
superior  officer  d(X's  not  recognize  tliis,  then  it  is  up  to  you 
to  present  facts  and  arguments  to  luring  him  to  a  full  realiza- 
tion of  its  importance.  You  dare  not  sidestep  your  responsi- 
bility in  this  matter.  Car  department  officers  have  too  long 
lield  up  their  hands  and  tried  to  excuse  themselves  for  the 


conditions  which  now  exist.  The  importance  of  the  problem 
is  too  great  to  permit  of  any  excuses.  Get  bus\'  and  do  your 
part  in  making  conditions  what  they  should  lie. 

A  Weak  Spot         Not  a  few  of  our  railroad  shop  super- 
in  Shop  intendents  and  mechanical  department 

Management  "f^^^'"  ^'^  ^"^  ^°^  ^  ^^^^'"^  J^^t  »"«  ^^ 

these  days.  At  a  time  when  it  is  abso- 
lutely necessar}^  to  use  every  effort  to  (^rate  all  depart- 
ments of  a  railroad  efficiently  and  economically,  supervising 
officers  must  see  to  it  that  no  reasonable  opportunity  is  over- 
looked for  making  improvement.  The  introduction  of  shop 
schedules  has  done  wonders  in  a  large  number  of  shops  in 
which  it  has  been  given  a  fair  trial.  We  have  advocated 
the  use  of  such  schedules  for  12  or  15  years  and  from  time 
to  time  have  explained  their  application  in  detail,  and  have 
called  attention  to  the  concrete  l^enefits  which  have  resulted 
from  their  u.se.  For  some  reason — probably  lack  of  initiative 
on  the  part  of  those  in  charge — the  practice  is  not  by  any 
means  general  at  this  late  date. 

There  may  l>e  some  excuse,  although  it  is  doubtful,  for 
the  officer  who  cannot  awake  to  the  necessity  for  introducing 
modern  apprenticeship  methods.  There  is  less  excuse  for 
the  officer  who  does  not  realize  the  value  of  improving  work- 
ing conditions  so  that  the  individual  may  achieve  his  high- 
est efficiency.  A  man  to  fully  appreciate  these  things  must 
be  a  real  executive  and  must  be  able  to  clearly  see  into  the 
future.  There  is,  however,  absolutely  no  excuse  for  the 
officer  who  cannot  see  the  concrete  and  ])ractical  value  of 
the  shop  schedule  system.  It  is  not  an  easy  matter  to  in- 
stall such  a  system,  but  little  difficulty  is  e-xjierienced  after 
it  is  once  fully  tstabli.shed ;  in  fact  it  eliminates  a  great  deal 
of  friction  and  lost  motion  and  greatly  simplifies  the  prob- 
lem of  shop  management.  A  most  complete  di.scussion  of 
the  details  of  a  successful  scheduling  system,  and  its  bene- 
fits, was  presented  by  Henry  Gardner  at  the  1913  meeting 
of  the  International  Railway  General  f^oremen's  As.'^ociation 
(Railzc'ay  Age  Gazette,  Mechanical  Edition,  Octol>er,  1913, 
page  423).  Briefly  such  a  system  will  increase  the  shop  out- 
put, reduce  the  unit  costs  and  keep  the  locomotives  out  of 
service  a  minimum  amount  of  time.  The  work  of  the  var- 
ious departments  is  equalized;  friction  is  reduced;  the  men 
know  exactly  when  their  work  on  a  given  engine  must  l>e 
completed  and  are  tetter  satisfied,  whether  working  on  a  day 
work  or  piece  work  basis:  the  foreman's  work  is  simplified 
and  he  is  al)le  to  give  more  time  to  the  larger  problems  of 
his  dej)artment. 


NEW   BOOKS 

Coal,  Its  Economical  and  Smokeless  Combustion.  By  J.  F.  Cosgrove  Bound 
in  cloth.  273  pages,  5Vi  in.  by  8^  in.  Published  by  the  Technical 
Book  Publishing  Company,  Philadelphia,  Pa.     Price  $3. 

The  purpose  of  the  author  has  l^een  to  provide  a  compre- 
hensive text  book  on  coal  for  the  use  of  engineers,  smoke  and 
fuel  inspectors,  purchasing  agents  and  all  who  have  to  do 
with  the  combustion  of  coal  in  power  plants,  locomotives, 
etc.,  the  entire  subject  being  treated  in  simple,  non-technicai 
language.  The  book  includes  in  a  single  volume  a  large 
amount  of  information  which,  although  much  of  it  has  pre- 
viously been  available,  has  been  widely  scattered  and  there- 
fore of  l>ut  little  general  use.  It  first  takes  up  the  subject  of 
coal,  its  classification,  characteristics  and  comjx)sition,  deal- 
ing briefly  with  its  geological  history  and  the  distrilmtion  in 
the  United  States.  Chapters  are  also  included  on  the  anal- 
ysis of  coal,  the  determination  of  its  heating  value  and  the 
purchasing  of  coal.  The  remainder  of  the  volume  is  devoted 
to  various  questions  relative  to  comliustion,  includinc  a  dis- 
cussion of  clinkering  and  its  prevention  and  smokeless  firing. 

The  text  is  supplemented  by  over  30  tables  and  a  number 
of  illustrations.  In  the  appendix  is  given  a  table  showing 
the  analysis  of  M9  American  coals. 


British  Express  Locomotives 

Examples  of  High  Speed  Passenger  Engines  Show- 
ing  the    Tendencies   of    Modem    British    Practice 


Great  Centtal  Sir-Coupled,  Two-Cylinder  Superheater  Locomotive 

BEFORE  entering  upon  a  delineation  of  some  notable 
examples  of  express  locomotives  in  use  on  the  prin- 
cipal British  railways,  which  is  the  purpose  of  this 
article,  it  may  be  profitable  to  consider  the  various  types  in 
operation  from  a  comparative  standpoint  and  also  to  point 
out  the  general  characteristic  features  of  British  locomotive 
practice. 

The  table  of  dimensions  and  proportions  accompanying 
this  article  gives  the  principal  types  which  find  favor  at  the 
present  time,  together  with  the  leading  dimensions  of  the 
engines  selected  for  treatment.  By  far  the  most  favored 
engines  in  use  are  still  the  four-coupled  t\'pe  with  leading 
bogie,  having,  as  a  rule,   inside  cylinders;   but  the   reasons 


the  present  time.  In  Britain  engines  capable  of  maintaining 
about  1,500  i.hp.  will  do  all  that  is  required  in  express  serv- 
ice and  boilers  large  enough  to  produce  this  power  can  be 
carried  on  ten  wheels,  hence  the  Pacific  type  so  largely  used 
in  the  I'nited  States  has  not  passed  the  experimental  stage. 
The  4-4-2  type  naturally  received  consideration  when  the 
general  introduction  of  vestibuled  corridor  stock  increased 
the  demands  made  on  the  locomotive,  and  the  first  engines  of 
this  type  with  outside  cylinders  were  introduced  on  the  Great 
Northern  Railway  for  running  the  Anglo-Scottish  expresses. 
These  engines  were  comparatively  small  and  did  not  possess 
l>oiler  power  greater  than  could  have  been  obtained  by  the 
use  of  4-4-0  engines.     However,  later  much  larger  engines 


TabI  E     1 — COMPARISO.N     OF     F.XPKESS     I.OCOMOTIVE    BoiLERS.     SHOWING     ALTERATIONS     IN     THE     HeaTING     SURFACES     AND     EVAPORATIVE     PoWER     DuE     TO     THE 

Introduction  of  Fire  Tube  Superheaters 

1  2  3 

Reduction  in  Reduction  in 

tube  surface  evaporative  Superheating 

Heating  surfaces                                                       due   to  power  of  surface, 

f '^ — ^                     superheater,  boiler,  per  cent  of 

Railway                                                        Type               Tubes              Firebox               Total          ."superheater                   per   cent  per  cent  tube  surface 

Caledonian      '. 4-6-0  2.111.75  148.25  2.260 

1,666.0  148.25  1,818.25  515  21.0  14.2  23.7 

London    St    North    W;  stern 4-6-0  1,857  133.00  1,990.00 

1.439.59  133.33  1.572.92  324.58  22.5  11.05  18.4 

Great   Western    4-6-0  1.989  154.0  2,143.0 

1,687  154.8  2.241  3.^0  15.2  9.84  16.4 

London    &   North    Western 4-4-0  l.SOO.iS  161.75  1,962.0 

1,385.0  161.75  1,547  3C2.5  28.6  10.75  17.9 

North    Eastern    4  4-2  J.160  180  2,340 

1.798.9  180  1,979  530  16.7  13.62  22.7 

Great   Northern    4-4-2  2,359  141  2,500 

1.884  143  2,027  570  20.5  13.92  23.2 

Midland,    compound    (superheated) 4-4-0  1,305.5  152.8  1,458.3 

1.170.0  151.0  1,321.0  360  10.3  14.12  23.5 

Note:  The  above  particulars  are  taken  from  b^Mers  which  have  been  rebuilt  with  superheaters  of  the  Schmidt  type  for  high  degree  superheat, 
e.Ncept  in  .lie  c.n-e  of  the  (ire.it  Western,  which,  .'s  11  be  seen,  uses  smaller  superheaters,  due  to  the  fact  that  the  practice  on  this  railway  is  to  use 
a  low  degree  of  superheat. 


which,  in  the  United  States,  have  caused  engines  with  this 
wheel  arrangement  to  be  superseded  successively  by  the  At- 
lantic, six-coupled  bogie  and  Pacific  types  have,  in  England, 
caused  designers  to  turn  to  these  different  types.  With  the 
exception  of  the  Pacific  type,  of  which  there  is  as  yet  only 


have  been  introduced  for  this  service  having  boilers  with 
2,500  S(i.  ft.  of  heating  surface  and  wide  fireboxes  giving  SO 
sq.  ft.  of  grate  area. 

The  North   Ea.stein  Railway,  under  the  direction  of  the 
late  chief  mechanical  engineer,  W.  VVorsdell,  was  the  first 


one  example  at  work,  namely.  ''The  Great  Bear"  of  the  Great      railway  to  introduce  six-coupled  locomotives  for  e.xpress  serv- 
Western  Railway,  the.se  types  are  all  to  be  found  in  use  at      ice;  here  again  the  first  engines  were  comparatively  small,  but 
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;ater  engines  were  given  larger  boilers  and  the  driving  wheels 
'■.ere  increased  in  size  from  73  in.  to  80  in.  diameter.  In 
iuth  classes  the  cylinders  were  placed  outside  the  frames 
iiiid  drove  on  the  second  coupled  axle.  These  engines  have 
now,  however,  given  place  to  large  4-4-2  engines,  the  first 
(f  which  type  were,  at  the  time  of  their  introduction,  among 
tlie  largest  engines  in  Britain,  having  outside  cylinders  20  in. 
ill  diameter  with  a  stroke  of  28  in.,  boilers  with  approxi- 
mately 2,500  sq.  ft.  of  heating  surface  and  weighing  without 
tender  7.^  tons.    More  recently  these  engines  have  been  super- 


gether  with  the  direct  thrust  on  the  coupling  rods  and  the  un- 
restricted length  of  axle  bearings  due  to  the  use  of  straight 
axles  are  points  in  favor  of  this  arrangement.  On  the  other 
hand,  inside  cylinders  provide  a  more  steady  running  engine 
and  enable  lighter  counterbalance  weights  to  be  used,  due  to 
the  closeness  of  the  cylinder  centers,  and  it  is  interesting  to 
point  out  that  the  Great  Central,  after  having  used  six- 
coupled  engines  with  outside  cylinders,  has  adopted  the  in- 
side cylinder  design  in  its  most  recent  construction.  Four 
cylinders  as  a  compromise  between  the  two  have  latel\    re- 
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Six-Coupled,  Two-Cylinder,  Superheater   Locomotive,    London   &   North    Western 


seded  b}'  some  of  the  same  type  but  having  three  cylinders 
and  fitted  with  Schmidt  superheaters. 

Ihe  Caledonian  Railway  was  the  first  to  introduce  4-6-0 
engines  of  the  largest  class.  They  were  designed  by  J.  F. 
Mcintosh  to  conduct  the  heavy  West  Coast  Dining  Car  trains 
over  that  road  between  Carlisle  and  Glasgow  and  had,  when 
first  built,  21 -in.  cylinders — the  largest  ever  used  in  express 
service  at  that  time.  The  cylinders  were  inside  the  frames 
and  the  leading  axle  was  the  crank  axle.  The  cylinders 
subsequently  were  reduced  to  20  in.  in  diameter  and  more 
recently  further  engines  of  this  type  were  built  having  20-in. 
cylinders  and  some  detail  modifications,  such  as  the  substi- 


ceived  attention,  and  the  London  &  North  Western  and  the 
Great  Western,  especially  the  latter,  have  large  numbers  of 
four  cylinder  simple  superheater  engines  at  work  giving  fine 
results. 

When  considering  cylinders,  it  is  natural  to  turn  to  the 
question  of  compounding,  which  in  England  has  been  in  the 
past  a  much  debated  point.  The  late  F.  W.  Webb  of  Crewe 
for  many  years  upheld  the  use  of  compound  cylinders,  more 
particularly  his  own  three  cylinder  system  as  exemplified  in 
his  "Greater  Britain"  or  "Queen  Empress"  type  and  latterly 
by  the  four  cylinder  "Jubilee"  type.  At  the  present  time  the 
only  compounds  of  note  are  those  running  on  the  Midland 


Six-Coupled,   Four  Cylinder,  Superheater  Locomotive,   London  &   North  Western 


tution  of  direct  stays  for  staying  the  firebox  crown  instead  of 
roof  bars,  and  some  alteration  in  the  size  of  the  motion  bear- 
ing surfaces.  Now  all  have  been  rebuilt  with  Schmidt  super- 
heaters and  fitted  with  20  J/2 -in.  cylinders  having  piston 
valves,  the  steam  pressure  being  180  lb.  against  200  lb.  origi- 
nally used. 

From  Avhat  has  been  said  of  the  six-coupled  design,  it  will 
l>e  seen  that  some  designers  favor  inside  cylinders  and  other.s 
use  outside  cylinders  and  connections;  with  the  exception  of 
the  Caledonian  and  the  London  &  North  Western,  however, 
nearly  all  the  six-coupled  express  engines  in  use  have  outside 
cylinders.     No  doubt,  the  long  connecting  rods  obtained,  to- 


Railway  and  known  as  the  Smith  three  cylinder  system,  the 
arrangement  comprising  the  use  of  one  high  pressure  cylinder 
exhausting  into  two  low  pressure  cylinders,  which  is  exactly 
the  reverse  of  the  Webb  system.* 

Other  features  of  British  practice  are  the  universal  use  of 
plate  frames  and  of  round  topped  outside  fireboxes,  though 
this  latter  feature  is  not  so  universal  now  as  a  few  years  ago. 
Direct  roof  stays  are  being  used  much  more  than  formerly, 
as  they  make  for  a  better  circulation  over  the  crown  sheet  of 
the  firebox.     Some  designers  use  direct  stays  entirely,  those 

•There  are  three   De  Glehn  compound   engines  in   express  service  on  the 
Great  Western  Railway. 
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BY    E.    C.    POIILTNKV.    A.  M.  I.   M.   H. 


•  r^at  GenUal  Six-CoMpia4;  T'wo-t'ylittJi'r  Suficrlicatcr  /."<<'■    • 

BEFf>kl''  <iittriiiL:  u['(iii  .i  liciinratioii  ni  -mur  niiiaUK 
i\;ini!>lr>  (tt  »\|irt'-^  liRoiiioiivi  >  in  u~r  mi  tin  prin- 
iipal  iiriur-h  railway*,  uliiiii  i-  tin  |.ur|)()-i-  ot"  ilii- 
'ariiiU'.  it  nia\  Ix  jirofn.iliU'  to  (tui^idtr  tin  varinu-.  x\\><.-  in 
«)I»or.ition  ironi  a  i(ini[i.iraii\t  -tandixiint  and  aNo  ui  |Hiin< 
out  thf  jiiiH-rui  vhafiuUTi.-^tic  iVaturo  of  iiriti^li  Im  (inn>tiv»- 
pr.tctice.'  '    :■<■■■ -r '  •      '  ." 

riif  talik'  t)l  dinu'ii^inn*  and  |>niporli<in-  .it  ( onipanv  ill'.: 
ihi*  arti*  K  uivrs  the  pritn  ipal  tvpf^  \vlu\Ii  t'lnd  lavor  .ii  tlu- 
[>r«-<nt  tiiiu-.  tdu'itluT  with  tlir  liadiiiu'  dinuii^ions  <if  tin 
t-riviinr-  .-tin  trd  UiT  trratnuiit.  I'>\  tar  tin-  nio>l  f.ivond 
t-nirint'S  in  use  art-  >till  tin-  lOurM oujdal  t\pr  with  Uadittii 
-  LKHrit\,bavin^.  us  a   ruks    in-idr  .\linil»T~:    Lot    ihr    rta-nn- 


llir  |)ri-i.iii  tinu.      In  iJriiain  iimim-  tapalilc  ol  inaiiitainiiicr 
.ilxiut  l..^n(i  i.hp.  will  do  all  that  i.-  r((|uired  in  e.\pri>-  -irv- 
it  I'  aiid   lH)iUr>   l.iru'e  timu'jh   tn  produiv  thi>  pomr  » an   In 
tarrird  on  ten  \\lie»l>.  luiit  c  the  Taiith    t\|K'  -o  lari^lv  used 
in   tin-   Iiiili-d   State-   lia-   nut    [ia^>ed   the  e\|nTiint'ntal   statje 

I  In  4-4-J  typt-  naturally  re«tiv«(l  « on^icUration  when  tlu 
i^eiu  r.d  introduetion  ni'  ve-tii»uled  tiirriilor  stcnk  ineria>ed 
the  detiiaiid-  ni.idr  mi  llu  loioniotive.  and  the  tir.st  engines  of 
ihi-  tvpi  with  out-iile  tvlindtr-  were  introduicd  on  tin-  Great 
Nttrlht  rn    Railway   for  running  the  .\ni,do-Si  otti>h  e.\|iresso.s. 

1  hc-t  t  imiru-  wtri  eoinparativeh  -mall  and  did  not  possess 
lioilt-r  powt T  u'rf.ittr  than  tould  iiavr  l)c«ri  tditailU'd  li\  till 
U*e   (il    4--i-n   eliuille"-.      HoWi'Ver.    lat«r   nun  h    laryiT   i  nirines 
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■.'■  Note: 'The  above  paruc»l;iri  .1re'(^t<t;w  fi..ni  b- Hi-r;*  wlii^li  Iww  lntti  nl.iilt  witli  Mtp»  riuatt<r.<.  t^f  tin-  .Scliiiiidi  tvjn-  f..i  liiKli  .ItKitr  >.ni>prl)pat.  . 
r^iV).t  in  '  .•  t.i-i "I  '•'<  «"»:«  \V^-^.  ri  .,  .«tr'H:l4.  ;s  14;  In  ««««."•«-  -itlalUr  -ii|rtMlua(tT«;  tluc  to 'the.  fact  tfial  Mit'  firaflice  un  this  railway  is  tn  hsc  : 
1  |itw  deffrre  of  superheat, 


whith.  in  tin-  I  niu.l  Statr-.  h.ivc  lau-eil  enuint-  with  tlii- 
whrel  arraniieliu  lit  tu  he  -uptr-«deil  -une-sivel\  l>\  the  .\l 
lanlie.  ■iix-eoupleil  ho'^^ii-  ami  Pa«  itn  t.\  pe-  hav«-.  in  I'.n^laiid, 
Kiu.-e»l  df.-imur-  tti  turn  t«»  ilu-t-  diffenni  t\pi-.  With  tin 
f.xteption  of  the  I'atiln  ty|>r.  of  whith  ilnrr  i-  a-  >it  t)nl\ 
onv  -AaMiiih  at  work,  namely.  ■  Tin  (Jriat  Hrar"  «il  the  dreat 
W.-tt-rn    Raihvax.   tln-t    l\p«-   an-  .ill   to   l.r   found    in   u-i-  a' 


lia\f  l.t'ii  introilutt-il  ftir  tlii-  -rrviti-  haviim  IxiiU-rs  with 
2..>>n)  -.|.  ft.  of  lu-atiii!,'  -urfatc  and  widi-  t'lreho.xe-  L'iviinj  .-ifl 
-<|.  ft.  of  i.;r.itf  ana. 

I  he  North  |-',a-tfiii  Railway,  limit  r  iln-  dirretion  of  the 
lait  .  hit  I  iiittliaiiiial  tiii^'iiner.  W  .  Wor-tkll.  was  the-  l*ir>t 
railwav  to  introdun  -i\  toupK-d  loi  ()m«)tive>  l"or  express  ser\'- 
iit-:  In-n-  aLiain  tin-  lir-t  i-iiL'im-  -At  re  ( omfiarativt  1\   -mall,  hut 


\,j\t  MliKK.     l''l() 
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\r  ongints  were  yiven  larger  l)oilers  and  tlu-  driving  wheels 
rr  imreased  in  size  from  7.>  in.  to  .S(t  in.  diameter.     In 

ill  I  la.~~e~  tlu-  rylinders  were  plated  «mtside  tlie  frames 
I  drovf  on  the  second  coupled  axle.  These  engines  have 
•.  howivrr.  givi-n  phue  to  large  4-4-2  engines,  the  first 
vvhiih  t\pL'  wiTc.  at  the  tinii'  of  their  intnxliu tion.  among 
lartit.>t  iiiirinis  in  Britain,  having  out>idf  cylinder^  20  in. 
diameter  with  a  strok*.  of  _\s  in.,  hoilers  witii  ajt[)ro.\i- 
;.  1\  2..>(t(t  ><|.  ft.  of  heating  surface  and  weighing  without 
il.r  7S  ton-.     .Mori'  rcctntly  these  engines  havr  hec-n  >-upir- 


gether  w'th  tht  direct  thru-t  on  the  coupling  rods  and  the  un- 
restricted length  of  axle  lHaring>  du»    t«)  the  use  of  straight 

axles  an-  p<iijit^  in  favor  of  thi>  arrant;i-im'iit.  <  )n  tlii-  other 
hard,  iii-ide  (\linders  ftrovlde  a  more  steady  runninij  eniiine 
and  enahlc  h'ghtir  (ounierhalancc  weights  to  Ik*  used,  due  to 
the  closenc>>  of  the  cylinder  i  enters,  and  it  is  interestini:  to 
ptiint  out  that  the  Great  CeiUral.  after  havini:  u>ed  >i\- 
coupled  engines  with  outside  cylinders,  has  a<io|»ted  the  in- 
side c\linder  design  in  it-  mo>t  recent  construction.  lour 
(vlinders  as  a  conipromi>c  lutv.tiii  the  two  liavi-  latel\    rc- 


«'  "^ 


Six-Coupled.    Two-Cylinder.    Superheater    Locomotive.    London    &    North    Western 


■  (l(d  l.y  -dine  of  the  -ame  tyj)e  hut  having  three  cylinders 
Mil  fitted  with  Schmitit  su|)er]iea1ers.  :i. 

1  lie  (  aledonian  Railway  was  the  first  to  introduce  4-6-6 

iiLrines  ol   the  laryest  class.     Tluy   were  designed   I)V  J.   F. 

Nh  Into>h  to  (otuhK  t  the  heavy  West  Coast  Dining  Car  trains 

'"MT  that  road  heiween  Carlisle  and  Glasgow  and  had.  when 

'ir-t  built.  21 -in.  cylin(hT> — the  large-t  ever  used  in  expre.s.s 

'  rvice  at  that  time.       Iln'  (yliiukrs  were  in^ide  the  frames 

Mil    thi     KadiiiL:    axli-    wa-    tht    crank    axle.      The   cylinders 

-Ml-.-eiiuenil\    wt  re  reduced  to  20  in.   in  diameter  and  more 

■Mntl\-  furthtr  engines  of  tliis  type  wire-  I»uilt  having  20-in. 

ii-'Khr-  and  .-oine  detail  mudifiuilions,  su,di  as  the  substi- 


ceived  attention,  and  the  Eond<in  &  North  We-urii  .md  the 
Great  Western.  e>()ecially  the  latter,  have  large  numl»er>  of 
four  cylinder  simple  -uj)erheater  t-ngines  at  work  giving  tine 
results. 

When  Cijnsidering  tylinders,  it  is  natural  to  turn  to  ih.- 
<|ue.<tion  of  com|M)unding.  which  in  IJiuland  lias  bien  in  tin 
jtust  a  much  debated  point.  I  he  late  F.  W.  Webb  of  Oiwe 
for  man\  years  upheld  the  use  of  com|K)und  i\lin«Ur>,  more 
particuhirly  his  own  three  cylinder  system  as  exemjilifud  in 
his  ''Greater  Britain"  or  "(Jueen  Kmpres-"  type  and  hitterK 
li\  the  f(Air  cxlinder  "Jubilee"'  type.  At  the  pre-eni  time  the 
only  comjuiwiuj.-  ai  note  are  liio-e  running  on  the    Miijland 


Six-Coupled,    Four   Cylinder.   Superheater   Locomotive.    London   &    North   Western 


tutjon of  diixct  .stays  for  staying  the  firebox  crown  instead  of 
roof  bars,  and  sonic  alteration  in  the  size  of  the  motion  bear- 
ing -urfaces.  X<jw  all  have  l>een  rebuilt  with  Schmidt  super- 
iieaters  an<l  fitted  with  20'j-in.  cxlinders  having  piston 
Valves,  the  -uain  pre— ure  being  iMi  lb.  against  2'iO  lb.  oriiji-' 
.nally  u^i.d. 

•  I  roiii  w li.il  lia-  bieii  said  of  the  si\-couph'd  dc-ign.  it  will 
Iv  .«eeii  th.il  -oiiu  designers  favor  inside  <-\  linders  and  otlier- 
u-c  oLii-idf  .\liii(|(.r-  and  connections:  with  the  exception  (»f 
the  (  alcdoiiiaii  and  tlu-  London  &:  North  Wrstern.  however. 
nearl\  .ill  the  >ix-coupIed  express  engines  in  u.-e  have  outside 
<ylinders.     N<)  doubt,  the  lony  connecting  rods  obtained,  to- 


Railwax  and  known  as  the  Smith  thne  cvlinder  svsteni.  the 
arrangement  com|>ri<ing  the  use  of  one  high  pressure  >  \  linder 
exiiau-iing  into  two  low  pressure  <ylimhTs.  whit  h  i-  i  xartK 
the  reverse  of  the  Webb  -ystem.* 

:. Other  features  of  British  praitice  an  tin  universal  use  of 
plate  frames  and  of  round  to|>ped  outside  fireboxes,  though 
thi>  latter  leature  is  not  so  univtr-al  now  a<  a  few  vears  airo 
Direct  rtM)}  stays  are  briiiL:  u-ed  nun  h  more  th.tn  formerh, 
a>  they  make  for  a  Itettir  cinulaiion  over  the  <  rown  sheet  of 
tlu-   firebox.     Sonu-  dr-igiu  r-  u-e  din-ct   >ia\>  entireh .  those 

•Tlur,     I'o   thr<f    \h    CK-lin   < .rtiipoiitnl  engines  in  «-it|«rcss  service   on   the 
Great  Western  Railway. 
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at  the  tul)t"  sheet  (>nd  arranged  to  permit  of  the  upward  ex- 
pansion of  the  firebox,  and  others  use  a  few  roof  bars  running 
transversely  across  the  firebox  at  the  tube  sheet  end  in  order 
to  allow  for  upward  expansion,  the  rest  of  the  load  being 
taken  by  direct  stays.  Owing  to  the  increased  size  of  boiler 
barrels,  together  with  the  use  of  narrow  firelx)xes,  the  back 
sheet  of  the  outside  firebox  is  sometimes  dished  inwards. 
This  facilitates  the  removal  of  the  inside  box  for  repairs  and 
at  the  same  time  makes  it  easy  to  close  the  rivets  holding  the 
back  plate  by  hydraulic  pressure.  Due  to  the  greater  steam- 
ing capacity  of  modern  boilers,  it  is  now  common  to  provide 
four  safety  valves.  Water  tubes  of  any  kind  do  not  find 
favor,  though  at  one  time  this  was  a  feature  of  the  London  & 
South  Western  engines,  these  engines  having  two  nests  of 
tul>es  running  across  the  firebox.  Brick  arches  are  always 
used. 

Piston  valves  are  much  used,  operated  by  Walschaert  or 
Joy  valve  motion.  Owing  to  the  introduction  of  piston  valves 
of  the  >olid  ring  type  as  distinct  from  the  segmental  col- 
lapsible ring  form  still  used  to  some  extent  on  the  Midland, 
North  Eastern  and  other  lines,  cylinder  covers  are  usually 
fitted  with  spring  loaded  water  relief  valves  and  whenever 
piston  valves  are  used,  it  is  the  practice  to  fit  automatic  air 
valves  to  the  steam  chests.  The  means  usually  adopted  for 
operating  the  reversing  gear  is  a  wheel  and  screw.   Some  rail- 


Great  Northern  Two-Cylinder,  Atlantic  Type  Locomotive 

ways,  however,  use  a  .steam  gear  consisting  of  a  small  steam 
cylinder  and  a  water  cylinder  for  holding  the  gear  in  the  de- 
sired position. 

On  the  subject  of  brakes,  the  most  usual  practice  is  to  fit 
a  steam  brake  on  the  engine  and  tender,  which  works  auto- 
matically with  the  continuous  brake  on  the  train,  when  this 
l.»rake  is  the  automatic  vacuum,  or  independently  if  desired. 
Some  modifications  have  now,  however,  taken  place  regarding 
thi-  practice  and  the  London  &  North  Western  now  use  only 
the  vacuum  brake  which  operates  on  the  engine  and  tender. 

1  he  most  noticeable  improvement  in  modem  locomotives 
is,  undoubtedly,  the  introduction  of  superheaters.  All  new 
e.\j)ress  huomoiivos  are  so  fitted  and  many  older  engines  have 
been  rebuilt  with  superheaters  and  larger  cylinders,  the  latter 
feature  iieing  necessary  if  the  full  value  of  the  superheater 
is  to  be  realized.  The  introduction  of  fire  tube  superheaters 
cau?^es  some  modification  in  the  heating  surfaces  and  Table  I 
show.>  particiihir>  of  the  heating  surface  of  boilers  before  and 
after  ijeing  fitted  with  superheaters.  The  figures  obtained 
in  column  2  are  obtained  by  a.ssuming  that  60  per  cent  of  the 
evaporative  power  of  the  boilers  is  in  the  tube  heating  surface. 

When  .-ui)erheaters  were  first  introduced,  damper  gear  was 
alwa}s  c(;n>ukTed  necessary  to  protect  the  elements  from  be- 
coming overheated  when  the  regulator  is  closed,  and  while  a 
number  of  railways  still  use  dampers,  either  worked  by  hand 
or  automatically,  others  have  disj)ensed  with  them  altogether 
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.\n  example  of  the  latter  is  to  be  found  in  the  Great  Central 
j  ractice.  This  company's  engines  are  fitted  with  an  arrange- 
ment of  steam  jets  which  come  into  action  when  the  steam 
1. lower  is  in  use,  and  are  arranged  to  set  up  a  counter  draught 
(i:)\vn  the  large  flues  containing  the  elements,  in  that  way 
protecting  them  from  becoming  overheated.  The  superheater 
uigines  on  the  Great  Northern  have  a  large  air  valve  fitted 
to  the  superheater  header.  This  valve  opens  when  the  regu- 
lator is  closed  and  admits  air  into  the  elements  comprising 
the  superheater,  thus  preventing  them  from  becoming  over- 
iiLuted  when  there  is  no  steam  passing  through.  The  valve 
i-  placed  on  the  smokebox  behind  the  stack,  and  is  not 
shown  in  the  photograph,  as  the  engine  illustrated  works 
with  saturated  steam;  otherwise  in  appearance  the  super- 
iitated  and,  saturated  engines  are  alike.  Another  method 
adopted  to  keep  the  elements  from  getting  overheated  is  to 
arrange  a  supplementary  supply  of  steam  to  be  automatically 
supplied  to  the  elements;  when  the  main  supply  of  steam  to 
the  cylinders  is  shut  off  the  supplementary  steam  is  circulated 
through  the  superheater  and  then  through  the  cylinders  and 
valve  chests.  It  thus  acts  as  a  lubricating  medium  when  the 
engine  is  running  with  the  regulator  closed,  and  when  the 
engine  is  standing  serves  to  keep  the  cylinders  warm.  This 
arrangement  is  used  by  the  North  Eastern  Rail-way  in  place 


which  would  otherwise  be  used  by  the  eccentrics  of  the 
Stephenson  gear  is  utilized  by  a  central  bearing,  carried  l:>y  a 
steel  casting  bolted  to  the  frame  stretcher  in  front  of  the  fire- 
box and  to  the  motion  plate  carrying  the  guide  bars.  The 
crank  axle  is  built  up  and  the  crank  webs  are  extended  to 
form  balance  weights. 

The  most  modern  exj^ress  engines  built  have  four  cxlinder.-? 
and  one  of  the  photographs  shows  the  latest  type  of  engine 
designed  for  the  heaviest  expres.-  service  on  the  London  & 
North  Western.  The  four  cylinders  are  placed  in  line  acros.* 
the  front  of  the  engine  and  all  drive  on  the  front  coujiled 
axle.  The  inside  cranks  are  placed  at  180  deg.  to  the  out- 
side cranks  on  the  same  side  of  the  engine  so  that  they  travel 
in  opposite  directions,  which  enal^les  one  set  of  valve  gears, 
in  this  case  Walschaert,  to  be  used  to  operate  the  two  valves. 
The  valves  are  of  the  cylindrical  type  giving  inside  admis- 
sion. This  arrangement  is  effected  by  fitting  the  valve  gear 
to  the  outside  motion  and  extending  the  valve  stems  through 
the  front  covers  of  the  steam  chests,  connection  here  being 
made  to  horizontal  vibrating  levers  of  the  first  order,  which 
in  turn  are  coupled  to  the  inside  cylinder  valve  spindles. 
Each  pair  of  cranks  are  at  90  deg.  to  each  other.  The  crank 
axle  is  built  up  and  has  a  central  bearing.  The  boiler  is 
large,  having  a  superheater  and  a  Belpaire  firebox  with  31 


North   Eastern   Four-Coupled,  Two-Cylinder  Locomotive 


of  dampers.  The  practice  on  the  London  &  North  Western  is 
to  use  dampers,  the  opening  and  closing  of  which  is  done  by 
hand,  a  lever  being  fitted  in  the  cab  on  the  driver's  side  for 
this  purpose.  The  Great  Western  engines  have  dampers 
which  open  and  close  automatically  with  the  opening  and 
shutting  of  the  throttle,  a  small  steam  cylinder  Ijeing  fitted 
for  operating  them. 

The  engines  selected  for  descriptive  purposes  are  repre- 
sentative of  modern  construction  and  are,  with  the  exception 
of  tlie  Midland  compound,  the  North  Eastern  4-4-0  and  the 
Lancashire  &  Yorkshire  4-6-0  engines,  all  fitted  with  fire 
tulje  superheaters.  The  London  &  North  Western  engines 
illustrated  have  been  introduced  to  handle  important  main 
line  trains,  and  the  inside  cylinder  class  is  really  similar  in 
design  to  engines  introduced  in  1906  to  work  on  the  northern 
section  of  the  line  which  runs  over  the  Westmoreland  moun- 
tains. This  engine  is  fitted  with  a  Schmidt  superheater  and 
inside  admission  piston  valves  operated  by  Joy  valve  motion 
through  the  medium  of  rockers.  The  Joy  valve  gear  is  the 
standard  on  all  modem  two  cylinder  engines  in  u.se  on  the 
London  &  North  Western;  the  space  between  the  crank  webs 


sq.  ft.  of  grate  area.  These  engines,  of  which  several  are 
now  at  work,  can  maintain  1,400  i.hp.  and  are  the  heavie.-t 
express  locomotives  in  the  countr\-,  weighing  without  tender 
78  tons  in  working  trim.  The  automatic  vacuum  brake 
operates  on  the  engine  and  tender. 

The  Great  Central  Railway  use  the  t}"pe  of  engine  shown  to 
conduct  their  heaviest  trafiic.  The  engines  are  the  largest  of 
their  t\pe  in  use,  and  are  noleworth}-  from  the  fact  that  they 
have  i>oilers  containing  more  lieating  surface  than  any  other 
ex[)ress  engines  in  Great  liritain  and  show  what  can  be  ac- 
complished within  the  restrictions  impeded  by  the  British 
running  dimension  outline.  These  engines  have  two  cylin- 
ders 21 '  J  in.  in  diameter  by  26  in.  stroke.  Piston  valves 
are  placed  above  the  cylinders  and  are  worked  by  the  ordi- 
nary link  motion  through  rockers.  The  piston  rods  are  ex- 
tended to  pass  through  the  front  cylinder  covers,  a  practice 
now  quite  general  since  the  introduction  of  suj)erheated  steam. 
Exceptions  are,  however,  to  l>e  noted  in  the  case  of  the  Lon- 
don &:  North  Western  and  Great  \\'estern  four  cylinder 
engines  and  the  North  ^^"e^tern  three  cylinder  engines.  In 
these  instances  necessity  for  this  detail  does  not  arise,  owing 
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at.  till  till.!.-  »ii(.'i  itid  .iriaiiiirii  in  |iiTinit  nt"  tlif  u(>\vari|  i\- 
j>;in*i«)!)  I'l"  till  lirrliov.  and  (ithcr^  use  a  tVw  rout"  liar>  ruiiiiii»'4 
traii*V(T»ily  a«  r()»  the  t'lrrlmx  at  tin-  tiiln-  >luvt  md  iti  (iriKr 
to  ill.m  tor  upward  t\|>aii-ioii.  ilu-  ri-t  of  tlir  loail  'hfilli: 
takiii  l.\  dirryl  -ta\-.  Owiiii;  to  tlif  im  na>L'd  -i/c  of  l»oiler 
l»arrrl~.  lomilKT  with  llir  u«o  of  n.irrou  ririi.o\«-.  tlu-  hatk 
~lni  t  of  till'  oiit>idi-  t'lri'liox  i^  ■«oinrtiiiu>  di.-lml  iti\vard>. 
J  lii~  fa<  ilitatv*  tin-  miuival  of  tlu-  iii.-«id>'  lio.x  for  rrpair^  and 
at  tlu-  -atm-  tiinc  tnako>  it  »a>\  to  i  lose  tlu-  rivit-  hoidiiiL;  tiu' 
hat  k  [ilati'  l>y  liydraulii  |>ro>>uri'.  Due  to  the  .i;rt'att'r  >tcani- 
iiiij  ra|taiit\  of  niodi  ru  iioihr*.  it  i-  now  » oiiunoii  to  providi' 
tour  ^aftly  valvi-.  \\  atrr  tiling  of  any  kind  do  not  lind 
favor,  till  uizh  at  Om-  tinu-  thi>  wa>  a  iValun-  of  the-  I.ondon  \; 
Soinli  \\  ( -ii  rn  niLjiiu-.  tlu-^e  fm;ijU'S  havini:  two  nr^i~  of 
iuIt-  rumiiiiti  .urn--  iln  liriliox.  lirirk  anlu'-  are  alwa\> 
u-i  d. 

I'i-itiii  v.il\i>  .trc  nun  ii  u-«d.  o|urati(l  l>\  \\  alsi  hacrt  or 
Jo<  vah'i-  luotion.  Ouiim  t"  tlu'  introduition  of  piston  valvi- 
of  ilu-  •^olid  rini;  iajk"  a>  di^tinrt  from  tin-  -luniiiilal  ml 
lap>J!>lt  riiiL.'  I'orm  >till  u»iil  to  «unu'  ixtiiit  on  tlu'  .Miilland. 
North  l!a-l(.rn  and  oilur  liiu-.  <\liinKr  (i»V(.r>  arc  u~uall\ 
t"itt<d  with  rjvrini:  loaded  water  n-lief  valvi-s  and  wluiiever 
]ii>t«)ii  v.dw.-  ;i,r»;.  u^*l'<l.  it  i«  ihr  praetiie  to  ln  aiitoniati*  air 
valve>  to  the  ■•teanv  ehe««t>.  The  niean>  u-ual]\  ailo[>ted  fot 
ujK'riUiJVit::  llle  tvver^iiti.'  L'ear  i~  a  wliiel  and  -ir^w.    S.nn    !-:i!' 
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Great   Northern  Two-Cylinder.  Atl.intic  Type  Locomotive 

wriv!-,.  howxAvr.  U-'  .i  ~u.tin  '^v^v;  (oii-i^imi.;  of  a  -mall  -liam 
t  ylinder  and  a  wntvr  eyiinder  for  holdini:  the  tzear  in  the  de- 
.-iml   po-iti^iii. 

<  Ml  ihf.-uidi  1 1  of  i>raki.-.  tlu-  mo-l  u-ual  praitiie  i>  to  fit 
a  -team  l.rake  t»n  the  engine  .iiid  tender,  whiih  work^  auto- 
tnatitally  with  tlu-  omtiivuirti.-  hrake  on  the  train,  when  thi- 
l-rakf  i>  iIk'.  uutoniatic.  viuuuin,  or  indepcndt mly  if  de-ired. 
."Nihie  nindilualion^  haVeHow.  however,  taken  plaee  n^ardiim 
thi-  p;.i»ii»c  aiifl  thi;  htjiulon  ^v  .\rMth  We-tern  now  u-i'  onl\ 
ih«    v.ii  uum  J»raki   whieh  opi-rate-  on  the  en^iine  and  tiiiiUr. 

1  luino-i  noiieeahlc  iini)rov('iiieiit  in  nio<lern  loctunotives 
i.-r.  uirttoui**.«;<H>,  the  introdudion  of  <uperheater.>.  .Ml  new 
e\jin—  l4i«oi>i«4ive-  inre^^f)  lltted  an<I  many  older  ini,'iiu'-  have 
in«  n  f^  I'Uih  with  -iif>erhe;iler-  ami  lar^rer  eylinder-.  (he  latter 
iVature  ••ein.i,'- iK-t.e.-sirv,  i'l  the  full  v.dlle  «)f  the  -uperheati  r 
i.-  t<y-l.>^..realiiiWl.  rhe  mtrotluilion  of  fire  tuhc  .>-uperheater- 
<  aii-i-  -*:n'H  nutdiination  in  tin-  luatini:  >iirt'a»e-  and  I  aMe  I 
-JHAv-  parttcular-  itf  the  heatiiii:  -urfate  of  hoiler-  In  fore  and 
.il'ier,  i.vtHiLi  Hit*.".!  witlr  .^ujurhiater.'-.  The  t'li^nre-  ol.taiiu-d 
in  i«»luhm  i.'a-K"  «'J>tai^it'il  hy  a--unn'nv;  that  on  prr  niit  of  the 
ex.iiiorativeiiovNer  «if  the  lioiler>  i>  in  the  tuln-  luatini;  surface. 
.  \\  h<  n  .-Mperl>catx;r>  were  first  ifitrodueeil.  damper  uear  wa- 
.iJ\vay-s.t«;u;Hth'ri-tl  tH\<:>-;;try  fo[»roteet  tli<'  elenunts  from  l>e 
urtinii^'  orerheat«-.d  wlu-n  the  r*i:ulator  i-  «  lo-cd.  and  while  a 
iiuiiilier  »>f  raifway>  -tiFI  u-i-  dam|>»  r>.  either  worked  i.\  hand 
or  auiom.)li»;a;lh.  otlv '■-  1'   xe  <li*jK*iJ>i;'tl  with  them  altouctlnr 
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i\.im[)K'  '.if  tlu'  hitUT  is  to  lie  iduml  in  \hv  (irrat  (iiitral 

iliir.      I  iii-  r()in|);m\'s  ciiniiR>  ari-  fitttd  wiili  an  arranize- 

;n  (if  >teani  jets  which  come  into  a«tion   when  tiie  steam 

luer  i>  in  use,  and  are  arranui'd  to  set  u|i  a  eounier  draui,'lit 

•AD    the   lari^e    t1ues   KtiitaiiiiiiL;   tlie   iKineiit-.    in    that    way 

hi  tint;  them  froni  hcamiini;  overheated.      1  he  sujterheater 

.  nu  -  on  the  (ireal  Northern  havi'  a  hirm'  air  valve  lilted; 

th(   -iqierlieater  headir.     This  valve  o]ien-  when  the  reiiu- 

'   ur   i-  <  losi'd   and   admits   air   into  the  element-  < oniprisiiiL' 

-iinerheater.  lliu>  |)reventini;  them   fnjm  hecomim:  over- 

;.  i|  wiien  there  is  no  steam  pas-inu  lhroiit,'h.      The  \alv«- 

j)la<»'«l   on   the  smokehox    behind     the    -tatk.    and   i-    not 

;   i>\\n    in    the    photoura])!),    a-    the   eiiirine    illu-lraled    wc.rk- 

•  li    -alurated    steam;    otherwise    in    appearance   the    -uper 

(:e;aed    and    -alurated    entwines    are    alike.       .\iMilIur    nuilmd 

lopied  to  ket  p  tin-  elinients    from   u'ettinu  overluaud    i>  I'; 

ran.iiv  a  >uppl<.nHntary  supply  of  suam  to  lie  automatically 

-uj)plied  to  the  elements;  when  tlu'  main  supply  of  .-team  to 

(vlinder^  is  shut  off  the  supiilenn-iitarx  steam  i-  tirtulaud 

^.rouuh  the  -u|Hrlu-ater  and  then  ihrouuh  tlu'  i  \  linder-  ami 

\.dve  «  he-t.-.      It  lhu>  aiis  a-  a  luhricatinL:  medium  wlun  the 

•)i<.'ine  1.-  runniiiiz  with  llu'  nu'ulator  <lo>ed.  and  when  the 

,4im''i.-  >landini.;  >erve-  to  ket.p  the  (vlind'.r-  warm.       Ihis 

irran^i  ninii   i-  u-ed  li\    tlu'  North   I'a-tnn   i\ail\va\    in  place 


wliidi  woidd  oihcrui-e  oe  u-ed  !•>  the  ivcx*iuri«  -  of  the 
Stepluii-on  near  i-  utili/ed  l>y  a  central  hea rim,',  carrii-il  l»y  a 
-leel  (  a-linu  liolied  to  tlu-  fraUH  -ireuluT  in  front  of  the  hre- 
l>o\  and  l<t  llu  motion  plate  iarr\ini;  the  u'uidi-  l»ar>.  The 
(Tank  axil-  i-  laiill  uj>  and  tlu  «  rank  wili-  ate  e\!iiide<l  t<' 
form  lialaiia*  \vei<:ht-. 

.Tlu  m(j>l  modern  expre--  iiiiiine-  huilt  havi  four  cylinder> 
and  one  of  the  photo<iraph>  -how-  the  late.-t  lyjK'  of  entiino 
lU-iLrned  for  the  luavir-t  (.\prr>-  -i  rvict-  on  th»  Lon<lon  i*: 
North  WV-tiiii.  !  h(  fiiur  c\ !in(ler>  are  plan-d  in  line  acrti."?- 
ihe  fnini  of  the  engine  an<l  all  drive  on  ihe  froni  <uupk'<l 
a\le.  I  lie  in-ide  irank-  ,,rr  pla«ed  at  !><•  (K-^.  to  the  out- 
siile  I  ranks  on  the  -anie  -ide  of  the  eniiim-  -o  that  lluy  travel 
in  opposite  tliri'ctitins,  wliicji  eiialilcf-  ciiK-  Sft  of  valve  in^ar-, 
in  thi-  ca^e  W  al-chaert,  to  l>e  u>ftl  to  o|»t*ratt?  the  two  valves^ 
Ihi  valve-  are  of  the  eylindri<  al  type  irivini:  in-ide  aihni-- 
-ion.  rhi>  arraiiiitinent  i-  effe»  tid  hv  fitiini;  the  valve  Lr«ar 
to  till  outsiiie  motion  and  extviidihi:  tlicvtilvt'  -ti-m-  lhroui:h 
the  front  (dver-  of  the  steam  cher*ts.  conncHtirtn  lun?  lieinc 
made  (o  horizontal  vihralinu  lev»r-  ui  Xhv  rir>i  or<ier.  which 
m  turn  are  coujile<l  to  ihe  in>ide  cylinder  valve  .-fiindle?. 
I'.ath  pair  of  « rank-  an-  at  ^H)  dm.  to  each dther.  The  «.rank 
axle  i^  l/iiiit  up  an<l  ha-  a  central  IfViiriitir.  Ihe  hoikr  is 
larv'e.   havim:  a   -iipi-rlualer  and   a   lielpaire   nnLox   with  ol 
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♦>*  damper.-.  I  he  [)raOtict'  on  the  London  ^  North  A\  e-tern  is 
to  u-e  damper-,  tin-  ojienintf  and  closinL,'  of  which  is  done  l»y 
hand,  a  lever  heinu  t'ltled  in  the  cal»  on  the  drixi-r's  side  for 
ihi-  purpj).-e-.  ihe  Great  \\  estern  eimine-  ha\e  dampers 
\vhi(h  opi-n  and  close  automatit  all\  with  tlu-  openini;  and 
-Inittinu'  of  the  throttle,  a  small  steaiii  tylinder  lieinu  fitted 
frjr  opera! itiii:  them.       vv' 1-. -!'^' '.•;'.■••    v;'.  v: 

llu  ent;ine>  Si  letted  Idr  de.<crii»tive  piirpo.-n--  an-  rtprt- 
-«ntaii\i  of  modern  con-truction  and  are.  with  the  extcptiiJii 
■ot  the  .Midland  compound,  the  North  i'.a.-tern  4-4  (i  and  the 
Lania-hir«  \;  \'ork>hire  4-0-0  engine-,  all  fittid  with  fire 
'ulir  -ujierheati-r-.  The  London  \  North  \\  e-tirn  (iiuiiu - 
ilh'.-tiatnl  have  lieiu  introdu<~ed  to  handlt  ini|iortant  main 
l.i|ie  liain.-.  and  the  insidi-  (ylinder  (la--  i-  really  -imilar  in 
titl-siijn  t(.»  iniiines  introduced  in  I'Xio  to  work  on  tlu  norllu  rn 
•>eftion  <.f  tlu  liiu-  which  runs  ovi-r  the  W  i -tniorrlaiul  moun 
taiti-.  'Ihi'-  ♦•n^iiu'  is  filled  with  a  S(  hmidt  -uperlualer  aiui 
m-idr  admission  piston  valves  operated  Ia  |o\  \alve  motion 
lhroU'.,di  tile  medium  of  ro(  kers.  'llu'  |o\  valve  near  i-  tlu 
standard  on  all  modern  two  cylinder  eimiiu-  in  u-c  on  llu- 
Loiiihai  ^.   Norili  \\(-tern:  the  S|)a(c'  l.etwicn  tlu   (rank  wih- 


-'|.  11.  of  vn^ile  ana..  Jlu-e  enuine>. Jiif  ^\-hlVh  st-Vvrhraro 
now  at  work,  can  maintain  1.4;  u  i.lip.  and  are  ilie  h(avie-t 
express  1( HI imoiives  in  ilie  (ounir}.  wciiihini;  without  lender 
.7S  tons  in  workinir  trim.  llu'  atUoirtrttH  va(  luim  hrake 
operate-  on  the  eHiTine  and  l(  nder, 

riu-  (Ireal  CCntral  Railwax  u-e  the.iy|K'.«)f  cniiine  -hown  to 
mndud  their  lua\  ie-t- traffic .  Lhe  cnijinvs;itc  thi?  larsjost  of 
their  1}  pe  in  use.  atid  av*'  ncjivwortliy  from  tlie  fact  that  they 
ha\e  ixiiier-  coniainin!:  more  hcaiint;  -urfacf  than  anv  other 
cxprc--  ciiizine-  in  (in  at  llritain  aiul  -how  what  <an  he  ac- 
I  onipli-lu(|  within  tlu  ri-iriviioii-  im]»o<i-d  In-  the  .  |irili-h 
rm:niiin  dimeii-ioii  outline.  rhv>e  .t-nuiiu  -  h.ive  tWo  c\lin 
dcr-  -1  •  in.  in  diamdcr  li\  2<>  in.  -Irokr.  I*i-ton  valvt- 
are  placed  alxiVi-  tlie  cylinder-  and  are  ucirkc-d  i*\  tlu-  onii- 
iiary  liid;  motion  thnaiirh  rocker-.  Tlu-  |)i-ton  ro(l-  art*  ^x- 
nnilid  to  [la--  throuiih  tlu  front  c\liiid«.r  C(i\er>.  a  ,pra<tire 
now  i|Uite  L'eneral  -iiuc  the  introdiutioii  of  -upcHuatc-d  -team. 
I'\(  ejition-  arc-,  howc-vc  r.  to  In  notc-d  in  the-  ca-c-  of  tlu-  Lon- 
dc'i  \  .North  \\(--tern  aiul  (Ireai  W  c.-tc  rn  four  «  vlin<U-r 
inLriiu-  and  llu  North  W  i-ti  rn  three  c\lindc-r  i  iiL'ines.  In 
ilu.-r  in-iaiuc-  iu-i(--it\    for  thi-  detail  doc--  nol  ari-t-.  owinji 
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to  the  fact  that  the  pistons  are  of  much  smaller  diameter. 
The  use  of  piston  valves  is  also  almost  invariable  with  super- 
heated steam  and  both  valves  and  pistons  are  oiled  by  forced 
feed  lubrication. 

The  Great  Northern  uses  the  engine  illustrated  for  heavy 
fast  traffic  between  London  (Kings  Cross)  and  York. 
This  engine  has  already  been  l)riefly  mentioned,  and  is  re- 
markable for  its  boiler  capacity  and  its  wide  firebox,  the 
latter  feature  a  novelty  m  British  practice.  The  cylinders 
are  20  in.  in  diameter  with  a  piston  stroke  of  24  in.,  which 
is  shorter  than  is  usually  employed.  In  order  to  further 
reduce  the  centrifugal  force  .-iet  up  by  the  coupling  rods,  the 


without  the  intervention  of  rockers.     Several  of  these  engine; 
have  been  fitted  with  superheaters. 

Four-coupled  bogie  engines  of  similar  general  dimension 
to  those  just  noticed  are  to  be  found  on  the  London  &  Nortl 
Western,  the  Great  Central*  and  the  South  Ea.stem  &  Chai 
ham,  and  it  can  safely  be  said  that  where  a  maximum  of 
2,000  .sq.  ft.  of  heating  surface  will  provide  the  power  re 
(juired    this   type   of   engine   has   many   advantages.      Sucli 
engines  on  the  London  &  North  Western  equipped  with  super 
heaters  have  demonstrated  their  ability   to  maintain   1,100 
i.hp.     Naturally,  the  size  of  engine  that  can  be  used  having 
the    4-4-0    wheel    arrangement    de|3ends    on    the    allowable 


^ 

ft 

.       V     .^ 

t»'.- 

J 

■ 

w 

t^l^^^^^_ 

i 

ItaBHMM^^fe^  .,'.» 

tSBSOi^    '■■ 

t 
it 

NORTH 

— ■ ..-  ^i    -  -- 

^. 

EASTERN 

1 

^^  ■  ..  .r^ihSfirL 

M| 

;■  1 1 

"^  .  • 

-_#E — . 

• 

t^,    .t_ 

r  f'^j 

'I!/ 

North   Eastern  Three-Cylinder,  Atlantic  Type   Locomotive 


main  crank  pins  are  turned  eccentric  and  the  throw  of  the 
coupling  rods  reduced  to  22  in.  The  engines  are  fitted  with 
superheaters  and  piston  valves.  The  bogie  axles  are  equipped 
with  independent  coil  springs,  two  to  each  journal  instead  of 
the  usual  long  inverted  leaf  spring,  transmitting  its  elasticity 
to  each  journal  by  means  of  a  compensating  beam,  as  is  usu- 
ally done  in  English  practice.  The  bogies  are  also  fitted 
with  the  American  swinging  link  arrangement. 

The  ne.xt  engines  to  be  considered  are  in  use  on  the  North 
Eastern  which  forms  the  middle  link  in  the  East  Coast  route 
between  London  (Kings  Cross)  and  Scotland.  The  North 
Eastern  provides  the  power  for  running  the  joint  stock  trains 


weights.     In  England,  engines  of  this  type  weigh  al>out  60 
tons  and  carry  .59  tons  on  the  coupled  axles. 

The  North  Ea.stem  4-4-2  type  engine  illustrated  is  perhaps 
one  of  the  most  interesting  of  modern  express  locomotives. 
It  is  representative  of  a  class  designed  by  V.  L.  Raven,  the 
present  chief  mechanical  engineer,  to  deal  with  the  most  im- 
portant traffic.  It  has  three  cylinders  placed  in  line  across 
the  front  of  the  engine,  driving  on  the  leading  coupled  axle 
with  cranks  at  1 20  deg.  They  are  cast  together  in  one  piece, 
together  with  their  valve  chests.  The  valve  chests  for  the 
outside  cylinders  are  at  the  side  of  their  respective  cylinders 
and  the  center  cylinder  has  its  valve  chest  on  the  top.    Piston 


Great  Western  Six-Coupled,  Two-Cylinder,  Superheater  Locomotive 


between  York  and  Berwick,  and  it  is  upon  this  service 
that  the  two  engines  illu.strated  are  utilized.  The  four- 
coupled  engine  was  introduced  some  few  years  ago  by 
W.  Worsdell,  and  indicates  an  engine  which  reaches  dimen- 
sions approaching  the  maximum  possible  with  this  wheel 
arrangement.  The  cylinders  placed  between  the  frames  are 
arranged  with  their  axis  inclined  slightly  upwards  and  the 
piston  valves  are  on  the  top  of  the  cylinders  placed  with 
their  center  line  inclined  downwards  to  the  center  of  the 
crank  axle;  thus  the  valves  can  be  worked  direct  by  the  valve 
motion  which  in  this  case  is  the  ordinary  Stephenson  gear. 


valves  are  used,  operated  direct  by  the  ordinary  double  eccen- 
tric valve  motion,  the  whole  arrangement  being  particularly 
neat  and  calling  for  some  clever  designing.  The  single  throw 
crank  axle  has  circular  crank  webs  common  to  all  North 
Eastern  engines.  This  enables  the  crank  axles  to  be  fimished 
entirely  in  the  lathe.  In  accordance  with  standard  North 
Eastern  practice,  they  are  fitted  with  the  Westinghouse  brake. 
The  most  important  express  traffic  on  the  Great  Western 
is  conducted  by  locomotives  of  the  types  illustrated.    One  has 

*For    a    description    of    the    Cireat    Central    4-4-0    engines,    see    Railway 
Mechanical  Engineer  for    .\ugiist,    1916. 


November,  1916 


RAILWAY    MECHANICAL    ENGINEER 


557 


two  outside  cylinders  which  are  remarkable  for  the  long 
stroke  of  the  pistons,  namely,  30  in.,  and  the  other  is  a  four 
cylinder  engine  having  two  cylinders  inside  arranged  to  drive 
on  the  leading  coupled  axle.  The  outside,  as  will  be  seen, 
drive  on  the  second  axle;  in  that  way  the  strains  are  divided. 
'I  he  arrangement  of  the  cranks  is  exactly  similar  to  the  four 
cvlinder  engines  of  the  London  &  North  Western  already 
considered;  but  in  this  case  Walschaert  valve  gear  is  applied 
to  the  inside  motion,  the  valves  for  the  outside  cylinders 
l»eing  driven  b}-  rocking  levers  in  the  same  way  as  in  the 


placed  on  the  safety  valve  mounting.  The  water  is  then  dis- 
tributed by  means  of  trays  in  the  boiler  barrel.  In  this  way 
boiler  strains  due  to  local  contraction  caused  by  this  intro- 
duction of  cold  feed  water  in  close  proximity  to  the  l)oiler 
plates  is  eliminated.  It  will  be  noticed  that  the  Great  West- 
ern engines  are  without  steam  domes,  the  steam  supply  to  the 
cylinders  being  obtained  through  a  pipe  running  through  the 
steam  space  in  the  barrel  of  the  boiler  to  a  point  over  the 
firebox  crown  sheet,  the  regulator  valve  being  placed  in  the 
smokebox.     The  continuous  biake  used  on  the  Great  West- 
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London  &  North  W^estern  engine  except  that  in  this  case  the 
rockers  are  driven  from  the  main  valve  spindle  for  the  inside 
valves  instead  of  by  extensions  through  the  front  covers  of 
the  valve  chests.  This  is  necessary  owing  to  the  position  of 
the  outside  cylinders.  Great  W'estern  practice  in  boiler 
design  differs  somewhat  from  ordinary  British  practice, 
and  the  boilers  of  these  engines  are  the  outcome  of  careful 
experimenting.*     A  Belpaire  firebox  is  used,  together  with  a 


ern  is  the  automatic  vacuum  and  an  air  pump  driven  from 
one  of  the  cross  heads  is  used  to  maintain  the  vacuum 
in  the  train  pipe  and  reservoirs  when  running,  in  place  of  the 
small  ejector  generally  employed.  This  method  is  also  used 
on  the  London  &  North  Western  and  the  North  Staffordshire 
Railways.!  Fire  tube  superheaters  are  fitted  and  the  steam 
pressure  employed  is  225  lb.,  which  is  unusually  high,  es- 
pecially in  the  case  of  superheater  engines.     Both  pull  trains 


Four-Coupled,    Three-Cylinder    Compound    Locomotive,    Midland    Railway 


long  tapered  barrel,  the  general  idea  being  to  get  as  much 
water  as  possible  at  the  hottest  part  of  the  boiler  and  at  the 
same  time  to  increase  the  water  line  area  where  most  steam 
is  generated.  The  bogie  wheels  are  fitted  with  brake  blocks, 
contrary  to  ordinary  English  practice.  Another  distinguishing 
feature  of  Great  Western  practice  is  the  method  adopted  in 
supplying  the  feed  water  to  the  boilers.  This  is  fed  into 
boiler  steam  space  by  means  of  pipes  leading  to  check  valves 

•See   paper   on   "I.arRe   I-ocomotive   Boilers"   by   G.   J.    Churchward,   Pro- 
ceedings Institute   Mechanical   Engineers,   1906. 


of  over  400  tons  at  60  miles  per  hour  over  the  main  line. 
The  Midland  engine  shown  is  a  three-cylinder  compound 
with  cylinders  arranged  on  what  is  known  as  the  Smith 
system.  One  high  pressure  cylinder  is  placed  between  the 
frames  with  connection  to  the  leading  coupled  axle  through 
a  single  throw  crank  axle,  and  the  two  low  pressure  cylin- 
ders are  placed  one  on  each  side  of  the  engine,  connecting,  as 

tThe  most  recent  locomotives  on  the  North  StafTordshire  Railway  ar« 
equipped  with  combination  ejectors  of  the  Gresham  and  Craven  tvp^  and 
the  use  of  air  pumps  is  discontin;ied. 
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to  tli«"   ta<t   tii.it    till-   |>i-ti»ii>   an    ni    nuK  li    ^in.iiKr   tli.inutrr.       u  itliuiit  tlu-  iiitir\riitinii  of  n)ik»-r>.     Siwral  of  llioso  t'liilint 
I'Ik"  u>c'  of  })i>tou  valvis  is  also  almost  iiivarial>U   with  sU|Kr-      iiivr  litrii  llttod  with  su|H'rlK'atcTs.  ^        ■ 

and  i)i-«toii>  an-  <iili<|  l.\   forii-d  l-<iur-(  oupU'd  Itot^ii'  cuisines  of  >iinilar  m'noral  diiiu-nsior 

to  iho.-o  ju>l  notind  an-  to  In-  I'ouiid  on  the  London  &;  Nort 
\\«->ti'ni.  the  (in-at  ("t-ntraH^  and  thi-  South  I-'a-^tt-rn  &  Chai 
ham.  and  it  can  -affix  lu-  -aid  that  whcix-  a  niavinuim  i 
J.OIMI  -(|.  ft.  ni  JH-atini;  -urfacc  will  |>n»vidi-  the  power  n 
'|llin-t|  this  l\  pe  ol  enuine  ha-  in.mx  advantaues.  Su<  i 
eimine.-on  the  London  \'  Norlh  W  e.-tern  e<|uip|H'd  with  -uju'i 
lu-aters  have  denion-irated  their  ahility  to  maintain  1,1(M 
i.hp.  Xaturall).  the  si/c  of  enuine  that  ean  Ite  used  havin- 
tin     4-4  '•    whi-el     arraniiement     depend-    on     the    allowaM 


heated  -ti-am  atid  lioth  valvi 
feed  lul>ri(  ation. 

■■"'riie   (ireat    Nnrtiuni    u-e-   liu    em^ine   illu-trated    for   in  aw 
fa-t     traftu      hetween     London      (  Kin«4-     (Vo— )      and     \orl<. 

Ihi-  engine  ha-  dready  i)een  l>rii'll\  mentioned,  and  i-  ri 
niark.i!)le  lf)r  it-  hoiler  lapaeity  .md  i'-  widi-  t'ini>o\.  tin- 
latter  feature  a  luivelly  in  Hriti-h  praeti«e  llie  »yiinders 
are  20  m.  in  diameter  with  a  |iiston  -troki  of  J4  in.,  wjiidi 
is  shortt'f  than  i.-  u-ually  em|)lo\ed.  In  ord«r  to  further 
roduu'  the  <  -ntrifunal  ior>.i'  .»i't  up  l»\   the  touplin-z  md-.  tin 
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main  eratik  jiin-  in-  turned  einiitrii  and  iii»  tiunw  of  ilu 
1  ou[iliim  n)d-  n  dui  id  to  .'2  in.  the  t-nyines  are  t"itte<l  with 
■-uperheater-  and  pi-ton  valves,  jhe  lio^ie  a.xles  an-  «-f|uippe<i 
witli  iniK'pendent  toil  s|,rin^>.  two  to  ea(  h  journal  instea<l  of 
the  usual  lont;  inverti-d  li-af  s|)i-inL;.  tran-mittinu  it-  elasticit>" 
to  eaeh  journal  l»\  meaii-  of  a  eoniptusatini:  I  nam.  i-  is  usu- 
ally done  in  Kntili-h  practice.  The  lioi^ies  .,ri  al-o  titti-<l 
witii  till-  .\meriean  swin^inti  link  arranuu-meiit. 

The  next  enyine-  to  he  considered  are  in  u-e  on  the  North 
l-.a-t<  rn  v.hirh  fonns  the  nii<ldl«  link  in  the  La-t  (  fiast  mute 
hetwei-n  Londen  i  Kinii-  Cross)  aiid  ."^lotland.  I'he  North 
La-tern  pn.\i(|.  -  tlu-  power  for  running  the  joint  -tot  k  trains 


weisihts.      In    i-',imland,  eiinint-  of  thi-  typ«    weiuii   aliout  '»' 
ton.">  and  iarr\  .•>''  ton-  on  the  coupled  a.\U.-.  •;.•  T  •     .. 

Th.-  Nortli  Ka-lern  4  4-2  t\|)e  enuine  iilu-trated  i-  perliap- 
-MK  ol  tin-  most  inten'-tiim  of  moilern  i-\pre--  lotomotivt-- 
It  i-  n-pre-entative  of  a  ila-s  de-iuiud  l>\  \.  L.  ka\i-n.  thf 
|)n-ent  ihief  methaniiai  iimineer.  to  deal  wilii  the  mo-l  iin 
portaiit  traffic.  It  ha-  thru-  i\linder-  plaied  in  line  acm-- 
tiie  fn»nt  of  the  iiiiiiiu-.  drivini,'  on  the  leadini:  loupK-d  axle 
with  (Tank-  at  IJO  ileu.  Tiu-}  are  cast  tou'etiier  in  (iiu-  piece. 
loUellur  with  their  valve  che.sls.  The  vaive  ( iu-ts  for  iln 
oul.-ide  cylinders  are  at  the  side  of  their  respective  cylindir- 
.md  tin   ceiiti  r  « ylindt  r  ha-  it-  valve  « iiest  on  tin-  top.     Liston 
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betwi-eii  \'ork  ami  lieruiik.  .in<l  it  i-  upon  ihi-  -t-rvice 
that  the  two  engine-  illu-tr.iteil  are  uiili/.ed.  Ilu-  four- 
:  oupled  i-niline  wa-  introduci-d-  -oine  few  year-  aijo  hy 
W  .  \\<tr-dtll.  and  indicate-  an  (iiuiiu-  which  nac  la  -  dimen- 
Mon-  approaching  lIu  in.iximum  po--iliIc-  witli  liii-  wheel 
rirranuenient.  The  (\linder-  placecl  hetwcen  tlu'  frame-  ar» 
arranufd  with  their  axi.-  inclined  sliyhtl)  upwards  anci  the 
pi.-lc)n  valves  are  on  the  top  of  the  cylincUr-  placed  with 
their  n-nter  line  inclined  downwards  tc»  the-  center  of  the 
<  rank  a\lt  :  ihu-  the  valves  can  l»e  worked  direct  l>y  the  valve 
niofUMi    ulii«h    in   thi-  ca-e   i-   the  i>rclinir\    Stcphc-ri-on    uear. 


\alve.-  an-  u-c-d.  operatcil  dine  I  i.y  ilu-  onlinarv  doiilde  i-c  cen- 
tric- valve  motion,  the  whole- .arrangement  IninL;  particularlv 
neat  and  callinu  lor  -onic-  c  K-ver  disiuniim.  The  siimK  thn>w 
crank  axli  has  cinular  crank  weiis  common  to  all  North 
L.i-tc-rn  engines.  Thi-  enai.les  tlie  c  rank  axle-  to  he  fiHished 
c-ntin-l\  in  the-  latin.  In  aceonlaiue  with  standard  Nortli 
La-tern  pr.it  tie  c-.  tluy  an-  ntted  with  the  \\t -tinuhou-e- i.rake 
The  most  important  expre.-s  traftn  on  the  (ireat  \\  eMem 
i-  (c.nducti-d  In  loc  omotive.>  of  the  type.s  illustrated.     One  has 
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.1   outside   rylindiTs    wliith    arc   RiiKirk;it)l(.'    for   the   lontj 

,.kc  ot  tlu'  [»i>ioiis.  iKiMuly.  SO  in.,  and  liu-  oiIkt  i>  a  four 

iindcT  (.nuini-  Iiaviiiii:  two  cylinders  inside  arranyed  to  drive 

till-  leadinu  coui)led  axle.     The  outside,  as  will  ht-  >cen, 

ve  on  tlie.sicond  axle:  in  that  wax  the  strain^  ari'  <Iivi(k'd. 

K-  arrangement  of  the  cranks  i>  cxat  tly  >iniilar  to  the  four 

Imder   ent;ine>   of   the   London   ic    North    Western    already 

ii-iden-d:  hut  in  this  ca-e  W'alscliaert  valve  near  i>  applied 

ihc    insiilc motion,    tlie   valve>    for   the   out>ide   lylinders 

AVJ.   driven    Ia    nx  kinu   lever.-   in   tin-   saim-   \va\    ;is    in   the 


placed  on  the  safety  valve  mountinir.  Iht-  water  is  then  dis- 
inhutid  hy  inian>  of  trays  in  the  hoiler  harrei.  In  thi-  wa} 
boiler  >train>  due  to  local  contraction  cuus»-d  l»y  this  intro- 
duition  of  cold  fet<i  water  in  elose  |)roxiniity  to  the  Ixiilcr 
|>late-  i>  eliminated.  It  will  l»i-  noiind  that  thr  (Ireat  \Vi"it- 
c  rn  enuims  are  witliout  -team  dome*,  the  -team  >up|il\  t<i  the 
( \  linders  heini:  cjl.tained  throuuh  a  pipe  runnim:  throuizh  the 
>teain  .'^pace  in  the  iiarrcl  of  ihe  hoiler  to  a  point  over  the 
llrcl)OX  trown  >heit.  tlie  r(.^ulalur  v;iiw  lnim;  jilan-d  in  th" 
.smokclioN.       Thi-  lontinuou-  l>i.ikr  u>ed  on  llic  Great  \\c.>»t- 


^.  ."";•',;   Great  Western  Six-Coupled.   Four-Cylinder  Superheater  Locomotive 

l.nnd'iii  \;  .North  \\  v-teni  ciiLiiiu-  e\<i|ii  that  in  ihi-  t  a.-e  tin:  «  rn   i-  tlii    .lutomatic  vat  uum  and  an  air  ]»ump  driven   fn>m 

•.'H  kiT-  are  dri\-en  from  ilu-  main  valve  -pindK    for  the  in-ide  oni-    of    tiie    cro»    head-    i-    usrd    to    maintain    the    vacuum 

■Vaivos  instead  of  l»y  e\iin-ions  throutih  the  front   cover-  of  in  the  train  pi|>e  and  r<  -ervoir-  wlu-n  running,  in  plate  of  the 

"the  valvi-  chests.      rhi>  i-  ne(e--ary  ttwing  to  tlie  po-ition  of  -mall  ejtitt.r  g'-iurallx    cmiiloytd.       Ihi-  mi-tho(l   i-  al-o  u-i<l 

thr     <>ui-ide     cxlintkr-.     (irtat     \\  e-tirn     praitiei'     in  lioikr  on  tlu-  London  &;  North  \\  i-lrrn  and  the  North  Staflord-hire 

design    differ-    -oniewhat    from    ordinar\     Kriti-h    practice,  Railwav^.'r    lire  tul»e  -u|terheaters  are  I'ltted  and  the  -team 

.•and   {]]{.    Itoiler-  of  tin -e  engine-  ari-  llu    ouliome  of  eareful  pressuri-  emjdoxed    i-    2_'5    lli..    whirh   is   unu-ualh    hiiih.  o<- 

'ixrimcnting.*     .\   I{tl|tairt'  firilio\   i-  u^i-d.  togetlK-r  with  a  |k(  iallv    in  the  ea-e  of  -uiKTJuater  eniriiu-.      lioth  |>ull  trains 
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Four-Coupled.    Three-Cylinder    Compound    Locomotive,    Midland    Railway 


long  la|)ered  harrel,  the  gi-neral  idea  Uing  to  get  a-  mut  h 
''\ater  as  j)ossil)le  at  the  hotte-t  part  of  tin-  hoiUr  and  at  tin 
^anie  time  to  increa-e  the  wati  r  liiu-  area  when-  most  steam 
i"^  generated.  The  hogie  wheel-  are  filled  with  i)rake  l>l»Mk- 
t-ontrary  to  ordinary  l-".ngli-h  practite.  .\noiher  di>tingui-hing 
feature  of  (ireat  Western  pradiiv  is  the  method  ailopted  in 
supplying  the  feed  watir  to  the  hoiler-.  Thi-  i-  icd  into 
lioiler  fteam  .sjiaie  l>y  mean-  of  pipes  leading  t<»  check  valves 

•.'^ec    j'aper   on   "f.artfe.  T.ocomdtive- Boilers"   liv    G.    t.   Chnrcliward,   Pro- 

cccdini?^    Institute    Michanical    EnRincers    l''^6. 


of  )ver  4i»(i  Ion-  at  <><•  mile-  per  hour  owr  liie  main  line. 
The  Midland  c-ngiiu-  -hown  i-  a  three-cylintU-r  (omi>ound 
with  e\linder>  arrani:e<l  on  what  i-  known  a-  the  ."<milh 
-y-unc  One  high  pn— ure  eyliiwKr  is  placed  Ix'tween  the 
frame-  with  tomuMion  to  ihe  leading  coupletl  axle  through 
a  -ingle  throw  craijk  .i\le.  .md  the  tw(»  low  pre-suri  c\lin- 
iler>  are  placcfl  tjne  •«»  eaeh  -ide  of  the  engine.  ( omui  tini:.  a- 


•  tThc  innst  r<T<>iil  loCoim.tiv.-*  on  the  N.rth  StaffoT.I-hire  kailwav  are 
equirpeJ  with  C()itiJ)ination  ejtvf'rs  .it  the  « Ire-h.iii".  and  Craven  nt>'  and 
the   use   <>i  .lir   punijis   is  discontinued. 
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shown,  to  the  leadini:;  coupled  wheels.  The  regulator  valve 
in  tlie  dome  has  an  additional  jockey  valve,  the  arrangement 
being  such  that  on  the  first  movement  of  the  handle  con- 
trolling the  regulator  the  jocke\  valve  only  is  opened.  The 
jockey  valve  oj)cns  a  port  connected  to  a  small  pipe,  which 
conveys  steam  direct  from  tiie  boiler  to  the  low  pressure 
steam  ciiests.  Connecting  both  ends  of  the  high  pressure 
cylinder  with  one  of  the  low  })ressure  steam  chests  are  two 
{>ipes  fitted  with  >pring  loaded  non-return  valves,  which  o|)en 
when  the  pre.-'.'^ure  in  the  low  ])ressure  steam  chest  is  greater 
than  the  j)res.>ure  in  tiie  iiigh  pressure  cylinder.  It  follows 
then  that  in  starting  the  high  pressure  piston  simply  tloats 
in  its  cylinder  and  the  train  is  started  In-  the  low  pressure 
i^ylinder;-  onl} .  On  furtlier  movement  of  tiie  regulator  handle 
the  jockey  valve  clo.-^es  the  supj)ly  of  steam  from  the  boiler 
to  the  low  pressure  steam  ciiests  and  opens  the  main  valve 
suppKing  steam  to  the  higii  pressure  cylinder,  and  the  pres- 
sure now  being  greater  in  the  high  pressure  steam  chest  than 
in  the  low  pressure  steam  chest,  the  non-return  valves  aic 
forced  to  their  seats,  thus  cutting  off  connection  between 
the  high  pressure  and  low  pressure  cylinders,  except  through 
the  high  j)rcssure  exhaust,  the  engine,  therefore,  commencing 
to  work  compound.  Steam  is  distributed  in  the  high  j)ressure 
cvlinder  by  a  piston  valve  placed  below  the  cylinder,  and  as 
it  has  its  axis  inclined  unward  to  the  center  of  the  crank 


Lancashire    &     Yorkshire     Four-Cylinder.     Six-Coupled     Locomotive 

axle  it  is  driven  d'.ect  wltliout  the  intervention  of  rcckers. 
Ordinary  unbalanced  flat  valves  are  used  for  the  low  ])re.<sure 
cylinders,  driven  l)y  the  ordinary  link  motion.  The  reversing 
gear  consists  of  a  wheel  and  screw,  the  high  and  low  jjressure 
gears  being  operated  together.  Independent  adju.>itment  of  the 
high  and  low  |)ressure  motions  is  not  provided  for,  it  having 
l>een  found  to  be  unnecessary.  The  low  pressure  cranks  make 
an  angle  of  ^X)  (leg.  with  each  other,  and  the  central  high 
pressure  crank  is  placed  at  an  angle  of  l.i5  deg.  with. 
the  low  pressure  cranks.  The  driving  wheels  are  7  ft. 
in  diameter  and  the  high  pressure  cylinder  is  1<>  in.  by  It)  in., 
tlie  low  ])ressure  i»eing  each  2\  in.  by  2()  in.,  and  the  steam 
pressure  220  II).  Kngines  of  this  tyi)e  have  been  run  in  ccm- 
jjctition  with  engines  of  similar  general  dimensions  having 
two  simple  cylinders,  and  their  designer,  K.  M.  Dealex .  writ- 
ing in  The' Engineer  of  December  17,  1^>U9,  stated  that 
the  compound  engine  consumed  .12*>  lb.  of  coal  i)er  ton-mile 
again.-t  .1.^9  lb.  consumed  by  tiie  simjile  engine.  It  must. 
however,  i)e  p(;inted  out  that  the  simple  engine  worked  with 
a  boiler  ])ressure  of  hSO  lb.  as  again.-t  220  lb.  carried  by  the 
compound.  There  are  40  of  these  engines  in  service,  and 
latterly  some  have  been  superheated  with  excellent  results. 
The  Lanca.^hire  &  Yorkshire  utilizes  the  large  type  of  .six- 
coupled  engine  illustrated  to  work  the  heaviest  express  train- 
over  the  main  line  between  York,  Manchester  and  Liverpool. 
The  engines  were  also  designed  with  a  view  of  being  able  to 
haul  important  fast  goods  traffic.  The  coui)led  wheels  are 
75  in.  in  diameter  and  there  are  four  cylinders,  each  16  in. 


diameter,  with  a  pi.-^ton  stroke  of  26  in.     The  arrangement 
of  the  cranks  is  exactly  the  same  as  in  the  Great  Westen 
four-cylinder  engine  de.'^cribed,  and  in  order  to  obtain  suffi 
cient  length  for  the  inside  connecting  rods  the  inside  cylin- 
ders  are   placed    well    forward    under   the   smokebox.     Tht- 
J()\    valve  motion,   which   has   been  the  standard   for  man} 
years  on  the  Lancashire  &  Yorkshire,  is  used  and  is  applied 
to  the  inside  running  gear.     The  engines  are  not  superheated 
but,  as  will  be  seen  with  the  above  dimensions,  together  with 
a  I'oiler  having  2,507  sci.  ft.  of  heating  surface  and  working 
at    IcSO   lb.   .<!teani   pressure,   are  very   powerful   locomotives 
The\   were  very  fully  described  in  a  paper  read  before  the 
Institute  of  Mechanical  P'ngineers  by  G.  Hughes,  the  chief 
mtchanical  engineer  of  the  Lancashire  &:  Yorkshire,  in  1909. 
Besides   this   particular   class   of   engine   the   Lancashire   &; 
Yorkshire  has  in  use  a  number  of  powerful  engines  of  the 
4-4-2  type,  having  inside  cylinders  and  coupled  wheels  87  in. 
in  diameter.     When  fir.'-t  introduced,  thc.^e  engines  [)ossessed 
the  distinction  of  having  the  largest  boilers  of  any  engine  in 
Great  Britain — the  total  heating  surface  being  2,050  sq.  ft. 

From  the  illu.^^trations  it  will  be  .«een  that  the  six-wheeled 
tender  is  the  most  usual  ty[)e,  though  the  Midland,  Caledon- 
ian and  London  &:  South  Western  use  the  double  bogie  type 
to  a  limited  extent.  The  large  4-6-0  engines  on  the  Cale- 
tlonian  have  double  l)Ogie  tenders  on  account  of  the  large  size 
of  the  engines  and  the  absence  of  track  troughs.  In  general, 
the  u.>:ie  of  water  troughs  and  superheaters  makes  tenders 
having  a  greater  capacity  than  5  tons  of  coal  and  from  3,000 
to  4.000  gallons  of  water  unnecessary. 

The  table  of  dimension'^  and  proportions  shows  the  chief 

characteristics    of    British    practice.      The    cylinder    volume 

swept  through   per  mile   in   cubic   feet   has   been  calculated 

and  compared  with  the  heating  surfaces  and  grate  areas,  thus 

living  an  idea  of  the  steam  using  capacity  of  the  engine 

mi)ared  with  steam  producing  power  of  the  boilers,  and  the 

figures  relaciuL  to  the  heating  surface  and  engine  wcigiu  :ind 

those  comparing  the  total  weight  and  adhesive  weight  give 

nformation,  the  imjuirtand  of  which  need  not  be  insisted  on 

here.     Weights  expressed   in  tons  and  capacities  in  galU-ns 

in  the  text  oi  this  article  are  all  English  measure. 

In  an  article  of  this  kind  it  is  impossiide  to  descrii>e  more 
than  a  limited  number  of  engines,  but  tho.'se  mentioned  are 
representative  of  recent  construction  and  are  believed  b\-  the 
uriter  to  sh.ow  die  modern  tendency  in  the  design  of  British 
express  locomotives.  The  photographs  here  reproduced  are 
all  b\'  F.  Moore.  Finsbur}-  Circus,  London,  E.  C. 


MECHANICAL  DESIGN  OF  ELECTRIC 
LOCOMOTIVES* 

BY  A.   F.    BATCH ELOFR 

The  purpose  of  this  paper  is  to  bring  to  the  attention  of 
the  Sfxiety  some  of  the  imjiortant  features  in  the  mechanical 
desigi^  of  electric  locomotives,  with  a  view  of  having  a  more 
((jnimon  understanding  of  the  reciuirements  and  the  method 
.)f  meeting  them.  These  features  may  be  listed  in  the  order 
of  their  imijortance  as  follows: 

1      Safety   of  0|>cration 

J — .\(laptability  to  sedvicc  conditions 

i — Ktli.iliiilty   in   service 

4— Convenience    of    arrangenunt    a>     atTeclinn     safety     anil     t-fficiincy     of 

operation 
i> — PowiT   efficiency    (affected    liy   nuchanical    lUsign) 

6 — .'service    lime   factor    (ratio,   time   available    for   service   to   total   time) 
7  — lost    maintenance   of   permanent   way 
8 — Cost   maintenance  of  locomotives 
9 — First    cost. 

S.VFKTV    OF    OI'EKATIOX 

The  Steam  locomotive  has  been  developed  by  degrees  to 
such  a  state  of  perfection  that  it  is  common  to  see  it  operate 
at  near  80  m.  p.  h.  and  with  perfect  safety;   but  no  one 

*.\  p.Tptr  which  will  he  presented  and  discussed  at  the  Railroad  Section 
<.f  the  mnual  meetinir  of  the  .\merican  Society  of  Mechanical  Engineers, 
held  December  8.  1916,  in  New  York. 
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V  ould  think  of  operating  at  this  speed  backwards.  With 
t  le  coming  of  the  electric  locomotive,  the  railroad  operator 
i~  not  content  with  single  end  operation,  but  must  have  a 
1  .comotive  that  will  operate  equally  well  in  either  direction, 
j  liis  does  not  impose  any  serious  difficulties  in  the  design 
(if  locomotives  v.hich  operate  at  spcH^ds  under  50  m.  p.  h., 
but  with  locomotives  for  the  higher  speeds  it  presents  new 
problems  or  at  least  it  requires  the  most  careful  considera- 
tion of  the  running  gear  details,  to  obtain  the  most  satisfac- 
tory results  as  to  tracking  and  the  effect  on  the  rails  and 
road  bed. 

rhe  steam  locomotive  has  what  now  seems  to  be  natural 
cluiracteristics  to  allow  high  speed  operation  in  one  direc- 
tion. These  characteri'^tics  are  low  center  of  gravity  at  the 
front  end  carried  on  the  center  pin  of  a  two  axle  guiding 
truck  tending  to  prevent  rolling  over  and  having  but  little 
effect  on  the  guiding,  and  high  center  of  gravity  on  the  rear 
end  witii  inside  journal  bearings  allowing  the  locomotive 
to  roll  and  increasing  the  time  element,  which  thus  reduces 
and  distributes  the  lateral  pressure  against  the  rail  over  a 
longer  distance.  This  increases  the  vertical  pressure  on  the 
rail,  thus  holding  it  more  firmly  in  place.  These  same  char- 
acteristics can  be  olitaincd  in  electric  locomotives  by  the  sac- 
rifice of  double  end  operation. 

The  advantages  gained  in  operating  the  electric  locomo- 
tive in  cither  direction  are  so  important  that  means  should 
1)0  j)rovided  for  satisfactory  double  end  operation.  One 
way  of  doing  this  is  by  using  a  four  wheel  guiding  truck 
at  each  end  of  the  locomotive.  With  the  use  of  the  extra 
truck,  however,  the  importance  of  a  high  center  of  gravity 
huvzcly  disappears.  The  lateral  pressure  against  the  rail 
.it  the  rear  end  nov.'  appears  at  the  truck  flanges  rather  than 
at  the  flanges  of  the  driving  wheels  and  the  high  center  of 
gravity  no  longer  provides  the  same  increa.sed  vertical  pres- 
sure on  the  outer  rail  at  the  point  of  the  maximum  lateral 
pressure.  The  lateral  stresses  from  guiding  the  main  frame 
being  taken  at  the  center  nin  of  the  two  guiding  trucks,  the 
additional  vertical  ])ressure  on  the  outer  rail  is  dependent 
upon  the  height  of  these  center  pins  rather  than  uj)on  the 
height  of  the  center  of  gravity  of  the  main  frame  al)ove  the 
wheel  hubs,  thus  leaving  less  advantage  to  be  derived  from 
a  high  center  of  gravity. 

To  demonstrate  more  clearly,  it  is  well  to  see  what  hap- 
pens to  a  locomotive  when  entering  a  curve,  which  is  also 
illustrative  of  its  action  on  tangent  track  when  oscillating 
from  one  side  to  the  otiier.  A  locomotive  having  a  high 
center  of  gravity  and  with  two  driving  axles  guided  by  a 
two-axle  swivel  truck  will  serve  to  illustrate  the  action.  As 
the  locomotive  enters  the  curve,  its  tendency  is  to  continue 
on  in  a  straight  line  but  the  flange  of  the  leading  wheel 
graduallv  comes  in  contact  with  the  outer  rail,  giving  the 
guiding  truck  an  angular  motion  about  its  outer  rear  wheel 
and  exerting  a  lateral  pressure  against  the  center  pin,  thus 
giving  the  main  frame  an  angular  motion  around  its  outer 
rear  wheel. 

The  lateral  pressure  tending  to  displace  the  rail  at  the 
leading  wheel  is  the  amount  required  to  slip  the  two  inner 
wheels,  and  to  accelerate  the  truck  around  its  outer  rear 
wheel,  ])lus  one-half  the  amount  required  to  slip  the  two 
leading  drivers  and  the  rear  inner  driver,  and  to  accelerate 
the  main  frame  around  its  rear  driving  wheel,  plus  its  rela- 
tive portion  of  the  centrifugal  force  of  the  whole  locomotive. 
The  lateral  pressure  tending  to  displace  the  outer  rail  at  the 
rear  wheel  of  the  leading  truck  is  the  amount  of  reaction 
from  slipping  the  two  inner  wheels  and  the  angular  accelera- 
tion of  the  truck  plus  one-half  of  the  amount  required  to 
slip  the  two  leading  drivers  and  the  rear  inner  driver  and 
to  accelerate  the  main  frame  around  its  rear  outer  driving 
wheel,  plus  its  relative  portion  of  the  centrifugal  force  of 
the  v.hole  locomotive. 


I  he  lateral  pressure  tending  to  displace  the  outer  rail  at 
the  rear  wheel  of  the  main  frame  i.<;  the  amount  of  reaction 
from  slipping  the  two  leading  drivers,  the  inner  rear  driver 
and  the  angular  acceleration  of  the  main  frame  plus  its  rela- 
tive portion  of  the  centrifugal  force  of  the  whole  locomo- 
tive. The  greater  weight  being  concentrated  at  the  drivers, 
and  the  distance  of  the  truck  center  pin  from  the  main  tnick 
wheels  being  greater,  and  the  fact  that  there  is  but  one 
wheel  to  take  the  strain,  it  follows  that  the  jxjint  of  the 
greatest  concentrated  lateral  pressure  is  at  the  rear  outer 
driving  wheel. 

The  above  disregards  the  important  factor  of  time,  in  the 
accelerating  and  centrifugal  forces  due  to  the  rolling,  gov- 
erned b\'  the  height  of  the  center  of  gravity  alx)ve  the  wheel 
hul)s,  which  tends  to  reduce  the  lateral  pressure  at  the  rear 
outer  driving  wheel.  \\'ith  a  high  center  of  gravit\-  al)Ove 
the  wheel  tread  the  accelerating  and  centrifugal  forces  also 
tend  to  tip  the  locomotive  up  on  the  outer  driving  wheels, 
relieving  the  weight  from  the  inner  wheels  and  thus  lessen- 
mg  the  force  required  to  slip  them,  at  the  same  time  increas- 
ing the  adhesion  between  the  outer  rail  and  tie  by  the  addi- 
tional weight.  On  good  road  bed  and  rails  the  locomotive 
described  is  capalile  of  being  run  at  al)ove  SO  m.  p.  h.  with- 
out any  aj)j)arent  bad  effect  on  the  track. 

If  tliis  locomotive  is  operated  in  the  oj>posite  direction,  the 
lateral  stresses  at  these  wheels  are  of  the  reverse  order,  the 
guiding  force  now  Ijeing  aj)plied  at  the  driving  wheel  flanges 
and  the  reaction  taken  through  the  center  pin  to  the  truck 
wheel  flanges.  The  swivel  truck,  now  trailing,  is  free  to 
oscillate  from  one  side  to  the  other,  and  the  reaction  from 
the  force  of  turning  the  main  frame  may  be  applied  at  the 
center  pin  when  the  truck  wheel  flanges  are  tight  against  the 
inner  rail.  The  force  is  thus  allowed  to  accelerate  the  truck 
as  well  as  the  main  frame  through  the  gage  clearance  to  the 
outer  rail,  thus  adding  momentum,  the  value  of  which  de- 
pends uj^on  the  lateral  distance  through  which  the  truck 
is  moved.  As  the  vertical  pre>;sure  on  the  rail  is  limited 
to  the  normal  weight  at  the  wheels  plus  the  vertical  comjx)- 
nent  of  the  force  ap])lied  only  at  the  height  of  the  center  pin 
of  the  truck,  the  relative  lateral  to  the  vertical  pressure  at 
the  wheels  of  the  truck  may  be  greatly  increased.  A  numlx^r 
of  obseiTations  have  ajipeared  to  confirm  the  fact  that  the 
action  of  the  trailing  truck  above  described  is  one  of  the  most 
important  in  producing  excessive  lateral  pressures  against 
the  rail  in  a  symmetrically  built  electric  locomotive  with 
similar  trucks  at  l>oih  ends.  It  will  be  seen  therefore  that 
while  the  swivel  truck  is  desirable  as  a  guiding  agent  at  the 
front  end,  it  is  not  as  desirable  at  the  rear  end,  and  means 
must  be  provided  to  prevent  o'lcillation  of  the  truck  and  to 
accomplish  the  same  re-ults  as  the  iiigh  center  of  gravity 
in  a  single  end  locomoti\e. 

To  accomplish  these  results,  it  is  necessar\-  to  reduce  the 
momentum  effect  and  to  reproduce  the  equivalent  of  the 
time  clement  factor  and  of  the  increase  of  vertical  pressure 
on  the  cuter  rail  that  i>i  characteri.«itic  of  the  hiiih  center  of 
gravity  single  end  kxomotive. 

The  momentum  effect  can  be  reduccxl  by  introducing  re- 
sistance against  swivelling,  thus  restricting  the  truck  from 
oscillating  from  one  side  of  the  track  to  the  other,  the  amount 
of  this  resistance  to  be  determined  by  the  allowable  amount 
that  can  safely  l)e  applied  to  the  truck  when  leiiding.  To 
reproduce  the  time  element  factor,  lateral  movement  can  be 
given  to  the  truck  center  pin  by  any  of  the  several  methods 
for  giving  lateral  movement  to  tlie  leading  truck  center  pins 
on  locomotives.  However,  the  writer  has  obtained  the  best 
results  with  the  method  that  is  the  nearest  to  constant  pres- 
sure and  dead  beat,  as  it  also  tends  to  prevent  oscillating. 
To  increase  the  vertical  pressure  on  the  outer  rail  the  center 
bearing  of  the  truck  can  be  made  wide,  thus  aHowing  the 
vertical  component  of  the  lateral  pressure  at  the  center  of 
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-iiowii.  ic  liu-  Uailiim  i(ili|iK(l  wluvK.  riu-  riLTuKilor  valve 
.11  lliv  (loiin  Iia-  an  atlditiniial  jcukiv  valvt.  llic  arraiii:<m»iU 
i'l'iiiL'  ""ii"  h  liiat  nil  tin  i"ir-i  iniivtiiunt  ni"  ilu'  liaiiiru-  tnii- 
trnliiiu'  llir  rt  u'Lllaior  tlu'  j(i<kt\  \al\«  milv  i>  ii(>(iitil.  I  lu' 
i(M  kry  valvf  oinn'  a  |'iirl  « uiiiu'i  U'«|  \i>  a  ~m.ill  pip',  vvliitii 
.iinvr".-  >tiain  diri.ti  inan  tiic  Imllu"  tu  lln  luu  |ii\>«u!t 
-u.iiii  I  111 -l^.  •  ( 'iiiiiui  tinir  imtli  ^\u\-  (it"  tlu  liiu'li  pri^-urt 
1  yliuiirr  v\ith  onv  <it"  tlir  Inu  pic-^^uri  -h.iin  iln-i-  aw  \\\" 
[)ipt>  tttlrti  wtlii  -priiiL:  l«.a<K«l  iuii  rtiurn  valvr-.  uiiitli  <ipi.ii 
wilt  ii  till  pri>.-iirt  111  tlu  jiiw  [in~-urr  -team  i  lu-^I  i-  L:riat<  ;" 
rliaii  ilu-  jir»>'-uii  ill  li.i-  lii^ii  pi«-^uic  i  yliii(Ur.  it  tnlKiu- 
tluiv  tlv.it  •H>;'~rartini:  ilu  Iii^h  pr(--urc  pi-lmi  -imply  llcial- 
in.  itr- 1'}  HikK  r  ainT  llu'  liaiii  i-  -taiixl  \<\  tlu-  lnw  pii-- urc 
.\liiiiKr-  uiih.  On  luiliu  r  nui\i  nil  lit  <>\  tlu  reL;ulat<ir  Iiaiull>' 
iJu-  j^it■k^'^  valvi-  cuj.-h-  tin-  -upply  nl"  -tiam  rniin  tlir  ln/ikr 
tM  llu'  low  ■]»rr>>urt'  Stf.jm  liu-i-  and  npiii-  tlu  main  valve 
-iip,il\  ill'.:  -team  to  tlu'  lii-^li  pre--iire  .\lin<li:-.  .iiul  liie  pre:v-; 
-lire  iiuw  fti  ini.'  urtaier  in  ilu  liiiili  jui—uie  -t«ain  elie-i  than 
in  ilu-  Inu  pri>.-uri'.. -learn  elu-t.  the  iKni-reUirn  \alvi.-  a  . 
fonT«i  U)  tlivir  M*a.t>,  tliii-  eiittiiiL;  ulY  «nnneeti(in  Letuetn 
tlu  liiuh  pn  — ur.e  and  Idu  pre— ure  i  ylindiT>.  exti-pi  thruuuli 
lIu'.  hiicn  pri— uii  i.'\liau-t.  tlu  eimiiu-.  ilu  reiHre.  i  nmni.iu  ini', 
to  wtirk  ojtnjiuund.  Miam  i-«  di-iril>iitt  «1  in  iIu-  Iiiuli  pn--iir'' 
c.\  linder  i>\"  a  j>J:-t<»n  valve*  |»la»  *  (I  IkIhw  tlu  eylindi  r.  ami  a- 
if  Jra.-<  iti.uVi* -tt'a  liiiid   upwanl   to  tlu-  i  enter  oi"  tlu-  .rank 
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a\Ii-  it'i<-«li'i\vii  Willi  lit   tlu-   ijiMv.-iuii  II   of'   n  •ker- 

•  »rdir!ar.\  \itilalaiue*l  .'Tat  valve-  ai'-  ii-ed  lor  tlu-  low  pre--ure 
.  \  linder-.  ♦irivrn..l>v  ibt' "'rdinarv  link  iitolioii.  Ilu-  ri-v»r-!iiii 
Lie-ar  <  on-i-l-  of  a  wliei-l  and  -en-u.  llie  Iiiuli  and  low  pre— lire 
■Je^ir-  iieilli:  ».i|nraU-(i  luiL^ellur.     lllde]  lelldelit   adill-imeiit  of  tlu- 

liiL'li  ami  I«m'.|»rr>-ure  ni»)iinn>  i-/noi  pro\  ide.j  for.  it  liax  iii'.: 

■jMvn  found  Ui  lK',uniUHt>>an .     Ilu    low  pre— iir«-  .  rank>  inakv 

in    anirle  iif  'rt>i|oC'.   \nfli   eat  li   ollu  r    ami    tlu    eintral   liiv's 

pre— ure    >  rank    i~    ftla».».-d    at    an    ani;le    oi'    l.^>    deu.    \v,ii. 

riir    Urn  ;  j»rt'»,^irv  rn'i?*'^--     f^^^'   «I':'^'"^'    \vluel-     iri     7'   fV. 

.  nt  di^iiiivivr  «»i»^J  ilii  WJ;^"''  l'r«--'iiJ'v '> ''''<l^'^^  i'  ^''  ="■  '•>  -'■'"•• 

'  tiv/  liiw' pFv^.-uiv  i.imu' viii-fi   -1    in.  !■>    -'•  in.,  and  the  -tiaiii 
|.ir»-Mirc -_'2i.i  'III,-  KiitfiiH-^  «.'f  il'i-  i>p^'  l»;i^*'  '"'^n  'n'*  '"  "  '" 
|H  titUin  AviUi  i"i>JUHnt-^^         >iriii!ar  lii  ntral  dinu-n-ioii-   liav.ii- 

:w.i -iinple  tyiinder-.  :md,il.»^'ir 'l'-'^'''' '•  •'^    ^'-  '>'i<li)-  ^'-rit 

lit;    ill    J  h'\  ljV!XilU'»T    iif    he.  enilii-r    17.     I''"'',    -tated    that 

liu  ei.nipouml  ettL'iiu   loii-uined  .1.:''  !•'.  oi  (oal  per  ton  iniK 

ayaln.-t     io''  ,j!;>..  iVm-unuVl   l.y   tlu    -impU-  eimiiu.      It    mu-t. 

-  lumt  Avr/lii-  jH^^^^^  >impli-  eiiiiini-  Uiirk«tl  w,t!i 

1  l.»iiler  pre--tiri'-nl\  i.vit  111.  a>  auain.-i  JJ<'  1I».  tarried  l»y  ilu 

.oinp<iinid.     'J  hm-  are  4<i  .ri    ihe-e  «  nu'ine-   in   -erviiv.   and 

hittirlv    >-unu-   have    iKe-.i    -ii[k  rlieat<  d    with    e\ie!l<iit    r(-iilt-. 

I  lu-  r^int-:;ivlnrf  \   Nork-hire  iitili/e-  the  larire  l\  pe  of  -i\- 

ioufiled  entiine  i|[a>t'.;itet1  tiiwork  tlu    hea\ie-t  i  \pre—  train - 

ovi-r  till   main  line  I.etweiii  ^'ork.   .Man.  lu--ter  ami   l.iv.rj i. 

Tlu-  eiiiiine-  Win   ai.-o  de>ii.'iie<l  with  a  view  oi   In  int.'  al>l.-  to 
haul    imp-ortatu    fa-l   i;«"id-   tralVu  .       ilu    ..iiiiiled    wluil-   .irv 
.75.  in.   in  ili.imv-t.-r  and  tin  r.    .in    lour  .\limiir-.  .  a.  h    I'-   ni 


tliameter.   with  a   jii-ton   -troke  ..1"  2i>   in.       The  arrani;ein.-i; 
of  the  .rank-   i-  exa.lly   the  -ami-  a-   in   tlu'  Cireat   \\  e-ten 
foiir-i  \  Iiiidi  r  iimiiu    .K--.  riUed.  and   in  onlir  to  ohtain  siifh 
1  i.  lit   K  until   for  liie   in-i.K-  .  .inm.  tiniz  rod-  the  in-ide  lyliii 
ders    are    |)la«i-d    well    forward    under    the    -niok.l..i\.      Th 
[ii\    val\e   motion,    wlii.h    ha-    Ineii   ilu    -laiidanl    for   man- 
\ear-  ;>n  the  I.an.a-hin-  i^-  N'lrk-hire.  i-  ii-ed  and  i>  applie. 
to  Ilu-  iii-id.   riiiininL;  ^ear.      The  eiii^iiie-  are  not  -u[K'rheated 
hui.  a-  -Aill  lie  -I  ell  with  the  ahove  dim.  ii^ioii-.  toLrether  wit! 
a  1-oiler  haviiiLT  2.^<h   .-'|.   ft.  of  luatiiiii  -iirfa.e  an<l  workiiK 
at    l^'i    lit.    -team    pri--ure.    an    ver\    powi-rful    loeomotive- 
I  lu\    Were  vi-ry    fully  di--.rilied    in   a    paper  r.ad   hel'ore  tlu 
lii-titilte  of   .\ie<  liaiii.  al    I'.iiLriiuer-  i>\    (1.    Ilii'-the-.  th.-  .  hi.  i 
m.ihani.al  eniiiiuii  of  the  Laiua-hin  &:  \'ork-hii\.  in   P'n'' 
Uv-iili-    thi-    partuiilar    .la—    of    i-niiine    the    Laiua-hire    \ 
\'ork.-liire  h.i-   in   u-e  a    numln-r  of  powerful   eiiirine-  .»f  tlu 
•{— f;^2  tyj»c,  havine  in-itl.-  i\lin.ler-  and  eoupli-.l  wlu.!-  .^7"in^ 
in  d'aniet.-r.     \\  iu-n   iiri   iniio.liued.  tlu -e  enu'iiu--  po--e.<sed 
the  ili-timtioii  of  having'  the  lar-ie-t  l>oiler>  of  any  eiiiiine  in 
(Iri.ii    llritain      tlu-  total   heatini:  .-urfaee  liein'4   2.<i.Sii  <n.   ft. 
|- n  in  the   illu-lralioM-   il    \-.  ill   lie  -eeti   thai   tlu    -i\  wheeled 
tender  i-  the  mo-t  ll-ll.il  l.\  pe.  ihollu'li   the   .Midlaiul.  (  aleduli 
iall   and    I.omlon  ^:  .'^.>Uth   W'e-lern   u-e  the  douMe   lHii,'ie  t\pe 
ti'  a   limited  extent.       I  he   laru'e  4-()-(l  eiiuine-  on   the  ("ale 
d.niaii  have  .loiihU-  lioi^ie  tender-  mi  aieount  of  the  laru'.'  -i/-> 
of  the  entiine-  and  t!ie  ali-em.-  of  tra<  k  trouuh-.      In  lielieral 
the    u-e    of    water    iroULrli-    ami    -uperluater-    make-    leiider- 
haviiii:  a  unater  lapa.  it\   than  .>  t.)n>  of  loal  and  from  .-;,(>(.•" 
to  4.IHHI  gallon-  of  water  uniiete— ary.    '    '  i..„-- '''■:■.    ;."'-.  ■.'• 

I  lu    lal'Ie  of  .|imen-ioii-  aiul   proportion-  -Ikav-  the  .  hief 
eh.iiai 'eri-tii  -    of    ilriti-h    pra.ti.e.        Ilu     .  yliml.r    \.»lum. 
-w.-pt    tii:«!U'.ih    per    mill     in    eulii.     feii    ha-    lieeii    laleiilali'i 
.,nd  .1  mpared  -vvith  t'u   heating  -urfa.e-  and  uran-  atf-a.-.  tliu- 
L'iviiii:    an    idea   of   tlu    -team   u-iuii   «apa.  it\    of   }\u    .-imiiie 

•  oinpared  with  -It  am  prodlieinu'  pou'er  of  tlu-  hoiKr-.  and  tlu 
ri'.!iile-  n-luI.iL  l.i  the  h'atni;:  -l.rL.'e  ili.i  enu'ite  Uei.ilin  :'iul 
ilio-e  eompariie.:  tlu-  t  t.d  weiiii'i  an.i  adiu-«ivt-  \vi  ii'lit  tjivt- 
'iii"oiinati'.;i.  ,1.-  imp.  rtiiu;  of  whi.li  lue.l  not  Ik  in-i-ie.i  .a- 
iun.  \\eii,'!it'  i\pie--id  in  ttiii-  .i;i<l  .apaiilii-  ill  ijaiU'r.s 
in  the  t*  \t  of  thi-  arti.  le  are  all    l-'.imli-li  nu-a>ure.  '. 

II  at!  .mill.  .11  tli-  kind  it  i-  impo— iide  lo  deH-rilH-  inon- 
ill, '11  .1  limiteii  iiumlter  of  eiiLiiiu -.  !iut  iho-e  nu  ntioned  an- 
r.  pr»--eiil.iii\e  of  "It  I  It  eon-lrui  ti.iii  and  are  heliev.'d  Kv  tlu 
writer  lo  -how  the  mod.  rn  t.ndiiuv  in  the  .U-itiii  of  l>riti>li 
e.pre—  ioKiinoiiv.-*.      Ilu-  phon.v'r  i|>i»-  lu-r.    repro.ju.ed  are  .- 

dl  '  :\    I  .    .\l-iori-.   |-"in-lii'.ry  (  in  u-.   I.olld.in.   |-"..  ( '.  ,.■•;•'-;'■ 
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I  he  |iurpo-e-r)f  tlii>  pa{»er  i-  lo  l.riiii:  to  ilu  atleiitioii  Of 
the  S(i«.  iet\  -..lUe  cif  the.  in^porlani  t'eatur.-  in  the  ni.-.  haiii.  ai 
il.-iun  of  .  K.  trie  lotniuotives.  w  ith  a  view  of  JiaviiiL'  a  inori 
loiuni.jn  iii.li  i"-t.in.liMe  ui  ihe  re<|iiir(-ineiH-  and  th.-  juellioil 

•  if  nmliriv.'  llu-ni.     'Ihe-e  feature.-  may  he  |,i-tvd.  i.H- l.i'i"  <fnler. 
of  ihvir  iniiioi  laiii- :•    i-   follow-:  •'..■..:,•-..••■  ....:-. 


,\.l;i|»l;il>jia>.   l.i    M;ih;fcl     l-nll>lttK>li> 

l\i 'i.tfMT'*  N     Mr    *fr^rM'«'- 
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1'  ■'!■••      \  ■     illil'lit     .l!-ii;!li>    ,:■  ",    ;-    . 

"     .--1    . '■  1    'T.i    I'.i''.  .   •  ..,tiJ;i1>1c   fj.t  .-i!vif.    r,. 'i'.,t.-ij_limi;)..  . 

~'  •  •.,!    tn.-»ifiti-jKiiU-u  -i.if   i>friii:ituii-|  '.v.iy  :' '   '   .  .;  "    -:..:",.- ' 

•>■'     l.'"-l    lll.ll!  '    •  :  '  ■  •     111   ttirillll' ■'••■-  ■'..■"-    '.-  ■ 

•<      |-n«l    «••<-!  ..'.  '    /...."■.-      \:;     "j-'  ', 

-;\I-'r"l   \       Ml-      lll'l    K.Vi  |<tS  '      ..      ;•'  ' 

Ihe    -leilii    hnomotive    ha-    nun    d.  vel.ipe.l    l»y   uleuree-    to' 
-lull  a  -t.ite  of  perfe.tioii  tl'.it  it   i-  .  oiniiion  to  Hoe  it  ojieratc 
.It    lU  ir  ,vu  in.   p.   h.    .tnd    with    p.rfe.  t   -afety  :    hut   lui  one- 

.\   jiiij'Or   whii-li   wi/l   \»    ^irc-f  iitf^r  :tti<l  <(Urii-'-('*t   .-it    tlnf    Raitniail- Strtion- 
I    ''-^     iiiiuirtt- ni«'<:tiiie     -r  ill!-    .\mi  ritriii    S.i.  icTv      t    Mi>i-ti:iiriiiil   Engiiittersj- 
I'l    D.vt-mlirr  S.   I'Md,  ill  Xiw  Yorl;.  ,  ,  : 


' 


\..\i.Mui.K,  iVlh                   ^^"  ::.;'/;•;..;:  KA I  L\\  \N      \iirilA\KAt    KN^ilXUvir  /.   ;'    \::^y-j.  "*' 

ul<i    think    ill"   (i|.Li;ilinLr   at    ilii-   ^|in(I    Ikk  kwanl-.      With  I  in    lateral  i>n->urc   tindinir  t<.  tli-|ila*f  tin    (iiittT  rail  at 

KUiiiim  <il    tlic  clivtrit    l(H()iii()tivc-.   tlu'   railroad   nporatur  tli<-  ruir  \v1kv1  (if  the  main   Iranii-  i-  tlu-  ainuuiu  of  n-a«tion 

not   tdiiirnt   with   ^inirlr  *.\u\  oinratioii.   Iiiit   mu-t   liaw-  a  ifoiii  -lipiiiiii;  tlu-  two  l«:Mliim  <lri\vr>.  tlu-  inmr  rvar  drivor 

.iniiiiivc   lliat   uill  o|»ratc  KiUally  \v«.11   in  citlur  dirnlion.  and  tlic  anLTular  a« cili-ration  of  tin-  main  I'ranH-  |>lu'-i  its  rela- 

1-   dot-    not    iniiio^i.'  ai:\-   >trii)ii>  dift'it  ultir'«    in   tlir  (ksiirn  tivr   j)ortion    ot    tlu-   c  lUtriluual    iVirff  ©r  tlu-    wIioK-   IfK-iriiio- 

1<  (onuiliVf-   vliii.li   o|>tralt'  at    ~|in(l-   umKr  5n  in.   ]>.   h..  tivc.      Ilir  L^rcati^T  wiiudil  \>c\u'j.  (otui-ntrattd   at  tlu-  drivor^. 

with    lot  omoiiws    for  tlu    iiiiilu  r   '[icr<i-   it   |iriMnt>   iku  iiid  ilio  di-l.mir  of  tlu-  triu  k  <rnttT  pin  from  tlu-  main  trui  k 

lilur-  or  at   li  i>t    it   r«i|uirt-  tlu-  mo-t   tarcful   ron-iiKra-  '.\lu-iK    !»cin.t;    tznatcr.    and    tlu     fatt    that    lluri-    i->    l»ut   <UH- 

■  i'  ilu    runninL;  L,'».;!r  'lit. .its.  to  ohtain  tlu-  mo>t  -ali-fac-  wiin-I    t<»  take  ,tlic   strain,    it    l"oll<;\v>   that   tlu-    I'ointof   tlu- 

\    n-sult-   a^   to   tratkini;   and   tlu-  rl"l\(  I   on   tlu-   rail-   and  i,'reate>t    tOiKmtrati<l    lairral    |in'--un-    i>    at    tlu-    n-ar    oiiti-r 

.1  Itcd.  drlvinti  wlivil. 

riu-  >tiam  loKJiiiotiw  !ia<-  what  tuiw  ^i-iin-  to  Ir-  natural  I  lu-  aliow  di.-reuanU  tlu    important  tat  tor  o!  tinu.  in  tlu 

1,1  ti  I  i-ii(  >   to  allow    luLdi   >pird   operation    in   one   direa  -  a<(-li-ratinii  ami  <entrifu'^al    fon  es  dlii-  t«»  the  njllinir.   i:<jv- 

1.       I  iie-e  eliarai  t.-ri- ti.  -   are  low  i  iiUer  of  ^ravitx    at   tlu-  vineil  I'V  tlu-  lui^lit  of  the  d-nter  of  szravitx    alMive  tlu-  wIkvI 

ill   end   <arrii-d    i,u   ili'-  (enti-r   jiin   of  a   two  axle  i:ui(linu  luilt^.   which  t«  lu'-  to  rediui-  the  lateral  pre-»iir<'  at  tlu-  rear 

.  iv  teiulinL:  to   previ  nt   roilinu  owr  and   haxiniz   I'Lit    little  outt-r  driviiiii   wla-el.      W  ith   a   hiixli   tenti-r  «if  iiravity   al»«)Vi 

.1  <a.  the  mii('inu'.  an. I  hiuh  (enter  of  u'ravit\   on  the  rear  the  wheel  tread  tlu-  aie«  h  ratiiiii  a\u\  ei-ntrifi'.t;al    l"orfe>  aUo 

eiiii-.\\ith    ii'.-ide   journal    hearing'-    allowinu   tlu-    loomiotive  tend   to  lip   dc-  Ioe«imotive  up  on  tlu-  outi-r  <lrivinii  wheels 

1.  roll  and   iiu  rea>in','  the  time  ileineiit.   whieh  thu-   retluee:*  .rtlieviuii  the  weiulil   fnin  th<    inner  AvlKel>  ;iiid  thu"  l«.>se-n- 

ad  «ii>ti"il  iit<--   thi'   lalerrd    pri->>i.ri.-   aL:ain>t    tlu    v.iW   over  a  inu  the  !oree  rr<|uin'd  t<i  dip  tlu-m.  at  the  >ame  tinu-  iiu  ri-a«^- 

Inh^ir  di^tanti'.       Ihi-  iiun.i-e.-  liie  vi-rtieal   pri— -ure  on  tlu-  in^:  the  adlie^-ion  hetweeii  tlu-  outi-r  rail  an?1  tir  li>   llu-  ;MJili- 

ra.il,  thus  holdiiiL;  it  more  fiiinlv   in  phee.      The-e  -ame  eliar-  tionai   weijiirt.     On   i.r<iod   road   indand   rail~  the -hHUHltrtixv 

.u tcfistics  <;an  In   ohtaimd  in  ele(iri(    lo<om')ii\e-  hv  the  <ai'-  di-xrihed  i-  <::pal»le  <>!'  Iieinu  run  at  ahove  su  m.  p.  h.  witli- 

ntue  of  «i'.iil'le  i  lid    oiieiatitin.                                  _  ,  out   an\-  al^parent   had  vU\r\  on  the  inn  k.                 . 

The    id\anta;4e.-<   uained    in   oprratinu   tlie  eTtrtrie  loeomo-  1  f  •.hi>  'o<om<:t!Vi   i><)peratetl  in  ilu-.oppo-itv  «lif.V!ii.n.  ifu- 

i\.    in   either  <lireetion   art-  -o  important   that  mean-   -hould  !  il(  ra!   .-trc-— e-  at   tlv-e   wlu-t"-K  are  of  the  reverA-  <»nii-r.  tlu- 

■  •    pro\  ided    lor    -ati-faitorv     doiiliK'    eiid    opi  ration.      One  'juidiii;:  tone  no\\   lieim:    ipplii-<!  at  tlu-  drivinv;  whei-1  llaniie- 

■  of  (joini;  th.is  i>  l»y  u>inu  a   lour  wheel  i,'ui<lin!.;  trui  k  .'.nd  the  reaetion  t:fkeu  throiiLih  the  d-nter  pin  t<i  llie  truek 

jit  e.r'h  iiid   hi  tile  l<K<imoiive.      With   llu-  u-^e  of  tlu-  extra  wlu-i-1    llan-.'cs.       Tlu-   -wavel    trut  k.    now    trailinvr.    i-    free   to 

H"ii..''k,   howwrr.   \])v   imp<rtaiui    of   a   hi^li   leiitir  of   uiravilv  o>eillati    fnan  one  -ide  to  tlu-  oihi-r.   ajul   thr   rea<  lion    fn.in 

ki-rfilv    di-ippiar-.       The    lat'ial    j)!"!.-— lire    aL'am-t    the    rail  th-   fini    of  turn iivj  the  main   frame  nviy  In-  appliiil  at  the 

■Ci.r  :1k   rial-  i  nd    .ov.   apjiears  at  ih.e  truik   tlam:r-  ratlu  r  than  eeiiter  pin  \\h>n  the  tru<  k  wheil  tlaniies  an-  tiudit  airaiji-t  tlu 

'[  the  tlaiiiiv-^  of  tlu    driving  wlu-el<  and   th.e  hiuh  tenter  of  imur  rail.      The  f(»ree  i-  tliu-  allowi-d  to  aeteU-rate  llu   truek 

ir,;viiy  ho  h.'ime'-  pn)\ide.-  'he  -ame  itu  fea>ed   Virtiial   pre>-  a>  wt-'l  a-  '.he  main  fra;Me  tliroiiLih  the  ixaiie  t  learaii.  e  to  tlu 

>u,ro  on   llu    (juier  rail   at   the  point   of  thi-  inaxiimmi   Literal  otiu-r  rail,  ihu-   addim:  momentum,  the  vahieof  whieh   de- 

pVessuri.-.     'I  lie  lati-ril    ;tre-se-   fr(.m  '^uidiim  the  main   frame  peiul>    upon    tlu-    la.ieri'    -li-taiut-    through    whiih    the    truek 

''r'nii  take'i  a.t  tlu   'vnter-nin  of  tlu-  two  miidii-L;  triuk-.  the  is   movid.      .\-   th'-   \trtital    pn-- un-   on   llu    rail    i^    limitecl 

"I'Utiopal    \    rtital    ])re-sure   on    the   iiut<r    rail    i>   'lept-iuleiu  l<>  tlu    hormal  wri-zhi  .u   tlu-  wheel-  pin-  the  venieal  eoni|x»- 

Mfoii   tlu    h(  iLdit    of  ihrse  eenter  pm-    rather  liiaii    upon   tlu'  ueiit  of  tlu-  fon  i   applii-'l  onl\   at  the  iieiuht  <tf  the  <  ciu^-r  pin 

■  '  i'jlit  of  tlu' (enter  (>f  LMMvil\   of  tlu-  main   frame  alxiVe  the'  of  the  triuk.  tlu    reiativi-   lateral  t<j  tilt'  Vertkal   jtrt-ssun*  ,at 
vvhverhult-.  tliu-  Icixiii','  le—  ad.  intaL'e  to  I't-  derived   fi(<m  the  wheil.-ol  tlu- tru«  k  m;'.\  lie  L'natly  iiurea-ed.     .\  numlKr 

hi<,'h  tcnirr    if  ^r-ivity.  «if  (tl'-ervati<ii-   irivr    inpcared   to  eontirm   the  f a«  1    that   the 
io  iLiiion-liaU-   nujiv  :  Karl\      it    i-   will   to  stV   wIkU   haf»-  "  aetron  oi  tin    ;  railipii  tru  k  alovr  di-.-erii>i-r|  i<  om<-  oi'  t!uino>i 
t>CJ»S  trt  :•  l<x'miuitive  wh.-n   enterimz   a   .  urve.    whiih    i-   al-o  important    in    prodiieiu-j;   exeesHve   lateral    jire-^surv-    aijain-^ 
xllu.-trative<)f  its  ;i(  lion   on   laiiu'c-nt   tratk    wlun   o-eillatintr  '1k  rail    m  •;*; >yn-'.metri(  ally    l.uill   cUrtne   hMomotive  witii 
from   oil'-    -id*     t  '    t!u    <  ija  r.      .\    liMoinotivi-    liavinu    a    hiuli  -imila:    trutk-   at   hotli  tiul-.      it   will   l»e  -et  n   t  lure  forv  that 
••Mirf  of    u'iavi|\    and    with    two   driviim    axle-   cruidrd    l<y   a,  while  tie.    .-uivel  triu  k  ;- de.-ir;d»l.-  a«-  a  tiuitliiii:  aiTeiit  at  tiie 
o  axle  -wivel  triuk  will   -erve  to  illu-trate  the  atlioii.      .\-  Iroiit  end.  it  is  flot  as  <le-ir-d»le  at  the  nar  end.  ant]  nuans 
.!,ixe-;  loi  oMiMiiw    entr;--   du-  t  iirvc.    it-   uiideiu  y  is   ut  eontinue  mu-t   Ik    provided   «o  pn-w  nt   o-i  illation  of  tlu-  truek  ;ituln» 
'>n   in   a    >traic]ri    liiu-   l.ut    {\\c   llaiiiie  of   the   leadinu'    wheel  ae.ompli-h   th'-   -ante    r.-ult-   as   ;he  :h.i>»Ji  .<x-ntt'T:<jf :..4r^avit5'■ 
•'adllall\•     (iiiK-   in   (d'ltad   with   the  outt  r   rail,   tiiviim  the  ;  ill  a . -inu'leend  hMiome-iiv'. 

induiu  iru' k  ar.   an.:ula.r  moti.ni  alxiut   it-  outi  r  rear  wheel  'rei  .leeoioph'sh   llu>t.-  n-ult-.    i'    i.-  iKn-«:'f--arv  to •  riHlueo  the 

iHd  exerth'ii.  *   laliral   pr--ur.-  ai:ain-l   thi    ttiiter  pin.  ilui-  mom.  iiti.'ii    i  fuvt    itinl   to   reitnxhu'e   the   i-<|ui\ahiit   oif   the 

'i'>  iiii!  the  main    fraiiu-  .ui   aiiiiul.ir motion   around    it-  outi  i  tim<-  «  K  iiu-nt   factor  ard  of  du-   iiuT<'a<io  ift"  veniea.1   [^ressurt* 

./ear  wheel.                                                                                             ..    .  oi,   tin-  i  utcr  r.iil   tl'al    i-  i  hara<  teri-tic' of  the  lliilli  eeiiter.  oc 

'^'Mi'-   :.-it<rd    ip;-i--ur>-   i-ndiim  to  di-riatc  liie-  rail   al  the  irravity  -iiiirle  end  I'Mdinotive.                      '   "                          '.    . 

adu'Li  ^\lleel   i-  th-  anioiini  re(|uirtd  \n  -lip  the  two  inner  liie  nuMiuntum  t  tlv  t  »an   l-e  redu*XM|  l.\    intnnlueiiiir-rt»-- 

y.-lit't'l-.     111*1   lo.  "iceelerate    du     iriK  k    arouiui    it-    outer    rt  ar  -i-taiue  a.uain-'i[  >wivtlliii^    thu«>  •  re.<ln»:tim:  ihe  truck    fnnn 

'.yh<el.    |.lu-   one  half   th  -   aiuouii!    n<|uiri-d    t.;    -lip   the   twt)  «»s»illatinu  froin'ono.sid'- of  Uu- tra«k.  t<>  the  either,  the  aniount 

'ysuliiiti    iriw-rs  aim  tlu-  n-ar  inner  drivi-r.  and   to  at  crlerate  of  thi-  rc-i-tanee  to  !><•  dett-rminttl  l>\    the  allouaI<l<    .uivanit 

?ltc  m.iir,  f  1' uiu-  i-round  !t>  rear  drivini:  wlu-.l.  idu-  it-  rela-  that  can   -afely  l;(    applied  to  tlu    trutk   wlu-n  leadinu'.      I<> 

live  fxiriioii  ,if  till-  ( t  ntrifu'.ral   font    of  tin    whole  lotdinotive.  n-produii-  the  tin>e  element   fador.   lateral   movement  tan  Ik.*' 

1  he  l.uir.il  pre--ure  ttiidiii-j  i<i  <|i-pl:;.e  die outt-r  rail  at  tlie  i:i\en  to  .?hc  truck  t:enier  |.in  l>y  anv.of  the  SevcTal  nutho<l- 

le;;-  wiuil   of  the   leading'   tru<  k    i-   the  amount  of   reattioii  ftjr  uivintr  lateral  m<iVemi-ni  to  th.t-  Ivadinir  tnuk  cetiter  pin-' 

Irom  -li|ipini,'  the  two  inner  wh-tl-  and  tlu    anmilar  at  <  t-K-ra  •  on  lotonujlive-^.      lloweVt-r.  tlu-  w  ritvr  ha>  ol.tained    tlu-  lK--t 

lion   (  f  the  trii.  k   plu-  oiu  half  of  the  amount    re(|uirt-d   to  re-iilt-  with  tht   meili(;d  tliat   i-  tiie  neare-t  to  toii-^tant  pre— 

din  ;lu-  t\'o  itadiiiL,'  drivtr.-  and   the  rear  iiitu-r  driv-.r  and  >ure  and  dead   heat,  a-  it   al-o  lend-  to  prev.in  Km  iliatin-j. 

'o  aeciL-ra;i    ihelnain    frame  around    i»<    rear  outer  tlrivinu'  I'o  iru  rea-i   the  vertical  pie--ure  on  ilu-  tmler  rail  tlu-  tenter 

wheel,    plu-    it-    relativv    portion    of   tlu-  teiurifuL'al    font-   of  he.irini:   ot    the  truik  tan    In-   ma«le   w  idt .   thu-   aHowiim  the 

the  wlioK    lot  tiinotive.  \trtital    idiniioiit-nt   of   the   lati-ral    prt---iire   at    tlu-  tt-nt»r  of 
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grnvity  to  be  transferred  through  the  bearing  to  the  wheel, 
or  with  the  narrow  center  bearing  the  height  may  be  made 
such  thai  the  lateral  pressure  at  that  point  will  result  in  an 
increased  vertical  component  independent  of  the  height  of 
the  center  of  gravity. 

It  is  the  writers  opinion  that  the  double  end  locomotive, 
while  its  characteristics  are  different,  can  lie  designed  for 
high  speed  with  safety  equal  to  the  single  end  locomotive, 
and  this  regardless  of  the  height  of  the  center  of  gravity. 

APAPT.\r.ILITY   TO   SERVICE   CONDITIQNS 

The  electric  locomotive,  besides  being  required  to  operate 
in  either  direction,  is  often  also  required  to  lje  adapted  for 
oj>erating  high  speed  passenger  trains  and  heavy  low  speed 
freight  trains  over  main  line  tracks,  to  negotiate  sharp 
curves,  and  to  be  easy  on  light  track  and  Ijridge  structures. 
With  locomotives  having  geared  motors,  the  requirement  of 
operating  the  passenger  and  freight  trains  can  often  be  met 
by  changing  the  gearing  to  obtain  the  jjropcr  speed  and  draw 
bar  pull.  Ihe  running  gear  can  be  made  with  trucks  of 
short  wheel  base  and  coujded  together,  the  numlx*r  of  trucks 
depending  upon  the  required  weight  of  the  locomotive  for  its 
maximiun  draw  bar  i)ull,  and  also  on  the  allowable  weight 
per  axle.  With  such  a  design  curves  of  very  short  radius 
can  be  operated  over  and  the  weight  per  axle  can  be  such 
as  to  allow  operation  over  light  structures. 

RELIABILn  V    IN    SERVICE 

When  the  design  is  such  that  it  is  safe  to  oj)erate  at  the 
required  speeds  and  is  proper  for  the  curves  and  other  serv- 
ice requirements,  and  a  lil>eral  factor  of  safety  is  provided 
for  the  parts  sul)jected  to  strain,  the  reliability  in  service 
affected  by  the  mechanical  part  of  the  locomotive  depends 
mainly  upon  the  l>earings,  their  lubrication,  and  the  method 
of  jx)wer  transmi'ision  from  the  motors  to  the  drivers.  It  is 
necessary  therefore  to  provide  effective  lubrication  and  as 
few  bearings  and  as  simple  driving  mechanism  as  the  design 
of  the  motors  will  allow. 

After  providing  all  the  safety  apjjliances  recommended 
by  the  Interstate  Commerce  Commission,  it  is  important 
to  arrange  for  the  most  convenient  location  of  the  operator 
to  allow  him  an  unobstructed  view  of  the  track  and  signals, 
to  place  within  easy  reach  the  air  brake  valve  and  locomo- 
tive signal  device  handles,  as  well  as  the  reverser  and  power 
controller  handle^,  keeping  in  mind  the  importance  of  mak- 
ing them  so  free  from  complication  that  the  operator  will 
require  the  least  amount  of  thought  to  manipulate  any  of 
the  devices  and  1)0  free  to  respond  to  signals  and  look  out 
for  emergencies. 

The  arningement  for  housing  the  electrical  apparatus  and 
its  position  in  the  cab  must  Ik?  governed  largely  by  its  design, 
but  it  is  important  to  arrange  it  so  that  its  operating  parts 
are  accessible  and  easy  to  insj)cct,  and  at  the  same  time  are 
protected  again>;t  j)erson?  coming  in  contact  with  any  live 
parts. 

POWER    EFFICIENCY 

The  power  efficiency  as  affecttxl  by  the  mechanical  de>ign 
is  governed  largely  by  the  type  of  the  traction  motors.  It 
is  apparent  that  the  gearless  motor  mounted  directly  on  the 
axle  allows  the  design  of  the  maximum  efficiency  on  account 
of  its  few  bearings  and  its  absence  of  gearing  and  moving 
parts.  The  gearless  motor  which  is  mounted  on  a  quill  and 
driving  through  springs  to  the  wheels  may  be  considered 
second  in  its  possibilities  for  high  efficiency  design,  it  hav- 
ing additional  bearings  and  a  greater  number  of  moving 
parts.  The  single  reduction  geared  motor  with  its  addi- 
tional bearings  and  gear  losses  can  be  given  third  place  in 
its  possibilities  for  high  efficiency  design.  The  single  re- 
duction geared  motor  driving  through  gears  and  side  rods 
to  the  wheels  may  be  placed   fourth.     The  gearless  motor 


driving   through   side   rods   and  jack   shaft  to  the   wheeb 
should   be  placed   fifth. 

SERVICE   TIME  FACTOR 

The  service  time  factor  is  dependent  upon  the  ability 
of  the  locomotive  to  operate  under  all  its  service  conditions 
and  without  undue  strains  which  requires  a  liberal  design 
of  its  wearing  parts.  In  addition  to  this  it  depends  on  the 
simplicity  of  its  design  and  the  ease  with  which  its  part? 
can  be  insi^ected,  adjusted,  repaired,  or  replaced. 

COST   OF    MAINTENANCE    OF    PERMANENT    WAY 

The  cost  of  maintenance  of  the  permanent  way  is  a  very 
important  item  and  can  be  increased  or  reduced  by  the  design 
of  the  locomotive.  The  lowest  cost  is  obtained  when  the 
locomotive  meets  its  service  requirements  without  undue 
strains,  when  the  rotating  parts  are  balanced,  the  weights  per 
axle  are  suitable  for  tiie  structures,  a  suitable  equalizing  sys- 
tem is  provided  to  maintain  the  proper  weight  distribution, 
and  when  provision  is  made  to  protect  against  flange  wear. 

COST   OF    MAINTENANCE   OF    LOCOMOTIVES 

The  cost  of  maintenance  of  the  locomotive  is  dependent 
upon  its  safety  of  o[)eration,  its  adaptability  to  service  condi- 
tions, its  reliability,  its  convenience  of  arrangement,  and  the 
same  items  that  enter  into  its  service  time  factor.  It  is  also 
governed  by  the  same  conditions  as  affect  the  maintenance 
of  the  permanent  way.  The  care  with  which  the  material 
I's  selected,  the  quality  of  workmanship,  the  ease  with  which 
the  parts  can  be  inspected,  adjusted,  repaired  or  replaced, 
and  the  simplicity  of  the  design  are  the  most  important  fea- 
tures that  govern  the  maintenance  cost. 

FIRST    COST 

The  first  cost  of  a  locomotive  will  dejxjnd  largely  upon 
the  design  chosen,  but  its  importance,  except  at  the  time  of 
purchase,  I>ecomes  of  little  moment  when  taking  into  con- 
sideration the  eight  foregoing  features.  With  two  locomo- 
tives designed  for  the  same  service  the  cost  of  the  difference 
in  the  efficiency  and  in  the  locomotive  maintenance  alone 
for  one  year  may  when  capitalized  amount  to  a  sum  rep- 
resenting a  considerable  proportion  of  the  first  cost  of  one 
of  the  locomotives. 

The  writer  feels  that  too  much  importance  cannot  be  given 
to  developing  to  the  utmost  the  mechanical  parts  of  the 
electric  locomotive,  that  are  the  simplest  in  design  and  the 
highest  in  efficiency.  From  the  present  outlook,  the  locomo- 
tive for  high  speed  passenger  service  with  the  gearless  motor. 
Its  armature  being  mounted  directly  on  the  axle,  and  the 
locomotive  for  freight  and  switching  service  with  the  single 
reduction  geared  motor,  mounted  on  and  geared  to  the  axle, 
lend  themselves  Ijest  to  simple  design  and  low  cost  of  main- 
tenance. 


Acidity  of  Liijricatix(;  Oils. — It  is  necessary  for  oil  to 
be  as  free  from  acid  as  possible,  and  to  determine  whether 
it  is  or  ncjt  the  oil  should  be  placed  in  a  glass  vessel  and  a 
small  quantity  of  copper  oxide  added.  Should  there  be  acid 
|)resent,  the  oil  will  change  to  green  or  blue;  if  not,  no  change 
will  take  place.  Litmus  paper  can  be  used  for  the  same  test, 
as  it  turns  red  when  there  is  the  slightest  trace  of  acid. — 
Po'iVer. 

Colored  Glass  .as  ax  Aid  to  the  Fireman. — The  con- 
dition of  individual  fires  cannot  be  judged  with  the  naked 
eye.  Some  sort  of  colored  glass  in  a  frame,  hung  directly 
where  it  is  to  be  used,  gives  the  operator  a  better  means  of 
judging  the  thickness  of  fires,  movement  of  the  fuel  bed  and 
the  presence  of  holes  or  dirty  places,  so  that  he  can  judge 
the  rate  of  supply  of  fuel  and  air  to  maintain  a  uniform 
thickness  of  fires  so  necessary  to  give  the  best  furnace  con- 
ditions.— Sibley  Journal  of  Engineering. 


Traveling  Engineers'  Convention 

President's    Address    and    Reports  on  Mechanical 
Firing    of    Locomotives    and    Smoke    Elimination 


THE  twenty-fourth  annual  convention  of  the  Traveling 
Engineers'  Association  was  held  at  the  Hotel  Sherman, 
Chicago,  October  24  to  27,  inclusive,  President  J.  R 
Scott,  assistant  superintendent  of  locomotive  performance,  St. 
Louis  &  San  Francisco,  presiding.  The  secretary  reported  a 
total  membership  of  1,056  and  the  treasurer  a  cash  balance  of 
^;4,080.75. 

PRESIDENT'S  ADDRESS 

The  whole  aim  of  this  association  is  an  educational  one. 
It  brings  together  trained  men  from  all  sections  of  the  coun- 
try, who  l>y  working  under  a  variety  of  conditions,  are  in  a 
position  to  exchange  ideas,  not  only  on  the  convention  floor, 
wliile  di.scussing  subjects,  but  in  casual  conversation  during 
intermissions,  also  in  the  exhibit  room,  while  viewing  the 
modern  equipment  so  extensively  brought  before  us  for  ex- 
hibition and  inspection.  The  knowledge  thus  gained  is  dis- 
seminated by  us  to  others,  and 
especially  to  our  enginemen.  who 
l)y  constant  instructions  and  train- 
ing Ijecome  more  proficient  in 
their  work,  and  render  better  serv- 
ice to  the  companies  by  whom  they 
are  employed.  The  exhibits  are 
more  extensive  this  year  than  ever 
before.  It  is  therefore  desirable 
that  all  who  can,  should  avail 
themselves  of  this  splendid  oppor- 
tunity for  educational  advance- 
ment by  carefully  examining 
them.  With  the  modern  power  of 
todav,  we  are  confronted  with 
many  problems  that  did  not  exist 
with  the  smaller  power  of  the  past, 
and  as  new  appliances  are  con- 
stantly taking  the  places  of  the 
old,  it  behooves  us  as  traveling 
engineers  or  representatives  of  our 
employers  in  whatever  capacity, 
to  so  familiarize  ourselves  with  all 
things  surrounding  our  work,  that 
we  may  be  ever  ready  and  willing 

to  direct  or  assist  others    and  for  TraveUng"'  EngVn; 

which  a  convention  of  this  char- 
acter is  most  profitable. 

As  a  direct  result  of  the  great  European  conflict  more  than 
any  other  cause,  the  cost  of  structural  materials,  metals, 
and  supplies  of  all  kinds  necessary  for  railroad  operation, 
also  equipment  for  construction  and  maintenance  work,  has 
soared  high  in  price.  This  together  with  the  increased 
wages  of  labor,  and  lack  of  corresponding  returns  with  which 
to  meet  the  abnormal  operating  costs  has  created  a  burden 
which  falls  most  heavily  upon  all  railroads.  In  order  that 
we  may  do  our  part  to  assist  in  relieving  this  unusual  strain, 
we  as  traveling  engineers,  should  zealously  guard  the  ma- 
chinery, fuel  and  supplies  under  our  charge,  that  the  best 
possible  use  may  be  secured  from  them.  Much  can  be  done 
along  these  lines  by  educational  meetings  wherein  the  im- 
portance of  conserving  materials  and  supplies  is  impressed 
upon  the  men.  More  skillful  operation  of  the  locomotive  on 
the  road,  and  greater  conservation  of  supplies  and  equipment 
placed  on  them,  together  with  increased  efficiency  in  the 
handling  of  trains  are  matters  that  will  tend  to  reduce  cost 
of  operation.     Therefore,  we  should  give  our  attention  and 


special  effort  to  bring  locomotive  operation  to  the  highest 
possible  standard  of  economy  and  good  service. 

Another  matter  of  unequalled  importance  is  the  question 
of  the  great  railroad  strike,  which  was  recently  threatened  by 
the  four  brotherhoods,  representing  more  than  400,000  train- 
men and  enginemen.  Such  a  strike,  regardless  of  the  cause, 
would  have  been  a  calamity  l)eyond  words  to  express,  or 
thoughts  to  imagine.  Although  men  may  differ  in  opinion 
as  to  the  action  taken  to  avert  this  strike,  none  should  differ 
in  opinion  as  to  the  importance  of  warding  it  off,  or  the 
necessity  of  greater  preparedness  by  national  law,  to  protect 
the  one  hundred  million  people  of  this  nation,  their  trans- 
portation facilities,  their  properties  and  industries. 

ADVANTAGES  OF  MECHANICAL  STOKING 

The  managements  depend  largely  upon  us  to  supervise  the 
fuel  expense,  representing  approximately  25  per  cent  of  trans- 
portation   expeni^es,    and    see   that 
locomotives  are   in  such  condition 
and  so  equipped  and  handled  that 
as  nearly  as  possil)le  the  maximum 
rated  capacity  will  be  maintained. 
The  feeding  of  fuel  into  locomo- 
tive fireboxes  by  mechanical  means 
has  passed  the  experimental  stage, 
^H^  and  locomotives  are  operating  at  a 

^^^  ^  mechanical   efficiency   of   from   85 

to  100  per  cent,  hauling  trains  and 
effecting  operating  economies  that 
would  not  be  possible  under  ordin- 
ary hand  firing  conditions.  The 
application  of  appliances  for  firing 
solid  fuels  mechanically  has  made 
quite  rapid  strides  since  1912,  and 
there  are  now  about  1,900  engines 
fired  in  this  manner. 

The  average  tractive  effort  of  all 
locomotives  in  the  United  States 
has  increased  in  the  past  ten  years 
38.6  per  cent;  the  heav}'  locomo- 
tives of  years  ago  ranging  from 
36,000  lb.  to  42,000  lb.  have  given 
place  to  those  ranging  from  54,000 
lb.  to  160,000  lb.,  and  the  figures 
are  increasing  yearly.  The  aver- 
age tons  handled  per  freight  train  has  increa.«ied  54.1  per 
cent  in  ten  years.  The  gross  ton-miles  handled  per  locomo- 
tive has  increased  11.6  per  cent,  which  shows  that  we  are  not 
getting  the  full  benefit  of  the  increase  in  tractive  effort. 
With  the  introduction  of  larger  jxjwer  units  and  resultant 
increased  train  load,  various  devices  were  introduced  to  se- 
cure the  rated  maximum  capacity  of  the  locomotives,  such  as 
brick  arches,  superheaters,  etc.,  but  the  amount  of  coal  con- 
sumed by  a  locomotive  for  a  trip  remained  stationary'  or 
increased,  with  the  result  that  those  roads  using  heavy  power 
experienced  serious  difficult}  during  the  summer  months  in 
retaining  experienced  firemen  in  service  and  securing  new- 
men  of  the  caliber  that  it  could  be  expected  would  later  de- 
velop into  proper  material  for  promotion  to  engineers.  There- 
fore, if  the  heavy  tonnage  trains  on  the  roads  in  question 
were  to  be  a  success  and  the  cost  of  operation  held  to  a  mini- 
mum, the  necessity  for  the  "iron  fireman"  was  apparent. 

The  following  figures  covering  the  four  railways  using  the 
largest  numl)er  of  locomotives  with  appliances   for  feeding 
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fuel  mt'cliunicully.  and  by  whicli  u  large  jiruportion  of  their 
freight  traffic  is  handled,  show  interesting  comparisons  of 
average  trainloads.  (The  figure>  are  taken  from  reports 
made  to  the  Interstate  Commerce  Commission.) 

Fiscal  N'kak   Kndi.\(;  Jixe  .^0,    l',>15.  <.i>mi>.\rei>  with    Fiscal  Ve.\r 
KxDiNc,  .IiXE  MK    1904 

Incrt-asod  Increased  average 

avirage  miniher  of 

tractive  tons  of  freight 

|nuver  per  train  load 

(I't-rcent)  (.Percent^ 

Koa.l    A    43  78 

R.a.l   I!   40  72 

Koa.l  I     .^0.7  72 

Ko.mI  II   ."I  54 

(Till-  licurnlivc  fuel  c<i«t  i>or  ton  mile  on  each  n:i<l  >lui\vs  a  decrease 
for    1V15   as   cuni|iare<l   with    19C4.) 

'1  his  ■>uidy  i>  not  intended  to  show  that  the  method  of 
firing  the  fuel  is  entirely  responsil)k'  for  the  results  obtained, 
as  many  features,  such  a.s  brick  arciies,  superheaters,  im- 
proved design,  change  in  line,  and  increased  activity  on  part 
of  the  transportation  officers  in  more  closely  following  the 
proper  loading  of  locomotives,  have  all  had  a  bearing  on  the 
matter,  and  it  siiould  be  remembered  tiuit  in  all  cases  of 
application  of  a[)pliances  for  mechanical  firing  the  locomo- 
tives were  also  equipped  with  the  brick  arches  and  super- 
heaters. 

The  results  that  are  being  obtained  from  mechanical  firing 
of    the     fuel     may     be 
summed    up    about    as 
follows : 

lurrcdscd  Tonnage. 
• — It  has  been  rejiorted 
that  on  some  roads  the  gjj^ 

trainload  has  been  in-  »^^ 

crea.sed  from  8  to  15 
per  cent  as  compared 
with  hand  firing,  with 
much  the  same  condi- 
tions as  to  grade  and 
time.  Such  increase, 
it  will  be  understood. 
can  only  be  expected 
with  large  jwwer  where  ^jw  .•■ 

the   advisability  of  the  '  ^. 

Use  of  the  stoker  is 
clearly  indicated.  g    j    pg^ny.  vice-Pres.. 

Increased       Speed. —       Traveling      Engineers'      Association 
The  experience  of  mo.-^t 

roads  is  that  better  time  is  matle  with  the  same  tonnage  on 
the  same  grade  than  with  the  hand  fired  engine.  The  fol- 
lowing is  (juoted  from  report  made  by  one  road: 

'Tt  i.-  .1  daily  occurrence  on Division  for  trains  hauled 

by  ."Stoker  fired  loc(jmotives  to  overtake  trains  hauled  by  hand 
fired  locomotives,  and  to  reduce  speed  on  this  account.  If 
all  the  l(K(>m(;tives  on  the  division  were  equipped  with  stoker, 
tliere  would  at  once  I>e  a  further  increa.sc  in  the  speed  at 
wliich  trains  aiv  put  over  the  road,  and  this  would  Ijc  more 
noticeable  at  peri<Kls  when  the  traffic  is  heavy  and  line  con- 
gested, and,  tlierefore,  when  it  is  most  desirable." 

Saviitii  in  J.iihor  of  the  Fireman. — ^^'ith  the  type  of  appli- 
ance in  mo->i  general  use,  tiie  coal  jilaced  in  tlie  firebox  ranges 
from  85  to  95  jxr  cent  of  the  total  fuel  fired.  Some  trouble 
has  i)een  experienced  due  to  the  back  corners  of  the  firebox 
not  being  filled  properly,  resulting  in  the  necessity  for  some 
hand  firing.  In  this  connection,  the  following  comparison 
of  the  amount  of  manual  labor  connected  with  firing,  com- 
piled from  accurate  stop  uatch  records  made  by  competent 
obser\ers,  is  of  intere^^t: 

Avp.  AveraRe  .\veraKe  tnaniial       Per 

tons  period  labor  supplying        cent 

How  No.       Type  in  on  duty  coal  to  firebo.x         (P.) 

tired  trips    engine       train  (A)  (B)  to(.\) 

Han-l    IS     Mikado     2.868     11  hr.    3  min.     2  hr.  2J  inin.  21.5 

Stoker    22     Mikado     3,364     12  hr.  34  min.     0  hr.  30  min.  21  sec.     4.5 
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Elimination  of  Necessity  for  Second  Fireman. — The  man- 
ual labor  of  sup[)lying  fuel  to  the  firebox  has  been  so  largel\- 
reduced  as  to  settle  this  question  permanently,  and  on  some 
'oads  where  assistant  firemen  were  provided  for  certain  parts 
of  the  run.s  during  the  wami  months,  it  is  no  longer  neces- 
sary. There  has  been  no  necessity  for  shoveling  coal  ahead 
by  laborers  at  intermediate  points  where  it  had  been  neces- 
>ary  during  the  warm  months  with  hand  firing. 

.Shaking  Urates.— -V\\\cn  the  ap[diances  and  fire  are  prop- 
irly  handled,  it  has  been  the  experience  of  some  roads  that 
grate  shaking  between 
terminals  is  not  neces- 
sary. While  in  some 
localities  the  character 
of  the  coal  is  such  that 
some  shaking  is  re- 
quired, with  the  thin- 
ner fire  carried  as  com- 
pared with  hand  firing, 
less  of  it  is  indulged 
in.  The  thinner  fire 
also  results  in  saving 
time   in  cleaning   fires. 

Firemen  Foiled.'  En- 
gines More  Regularly. 
— On  account  of  the 
reduced  physical  labor 
connerted  with  their 
duties,  firemen  are  in- 
clined to  follow  their 
engines  resulting  in  re- 
duction of  extra  lists,  raising  standard  of  new  men  em- 
ployed and  jtroviding  oi)portunity  for  better  training,  so 
that  the  firemen  will  eventually  become  better  engineers. 

Rediii-ed  Xiunber  of  Engine  Failures. — Fewer  failures  are 
the  rule,  due  j^rincipally  to  ability  to  largely  overcome  de- 
fects, such  as  leaky  su[)erheater  units,  firebox  sheets,  flues, 
cylinder  packing,  valves,  etc.,  which  often  make  it  necessary 
for  hand  fired  locomotives  to  set  off  trains.  (And  likewi.se 
tliis  .same  feature  will  often  cause  an  increase  in  fuel  con- 
sumption, on  account 
of  the  likelihood  of 
the  engine  being  des- 
patched witli  such  de- 
fects as  would  most 
likely  be  remedied  on 
the  hand  fired  engine.) 

Length  of  Run  In- 
creased.— It  has  been 
found  on  some  roads 
that  locomotives  could 
Ijc  operated  successful- 
ly and  continuously 
o  v  e  r  t  w  o  divisions, 
when  this  was  found 
impossible  under  hand 
firing  conditions. 

Smoke  Emissions.— 
On  the  line  of  road 
with  engine  using 
.<team  it  has  been 
found  that  the  density  of  the  smoke  can  be  kei)t  uniform  by 
very  careful  manipulation.  In  some  restricted  smoke  dis- 
tricts where  more  or  less  switching  of  the  train  is  necessary, 
it  has  been  found  that  in  .starting  with  a  train  after  the  fire 
has  been  built  uj^  tlie  smoke  emission  cannot  be  controlled 
as  well  as  under  hand  fired  conditions  where  run-of-mine 
or  lump  coal  is  used. 

Fuel. — Grades  of  coal,  such  as  nut  pea  and  slack  or  screen- 
ings can  be  utilized  successfully.  As  to  the  relative  value 
of  four  grades  of  coal  found  on  one  road,  the  accompanying 
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iul>le  and  analyses  covering  live  round  trips  with  each  grade 
made  under  the  same  conditions  will  be  of  interest. 

Attention  is  called  to  fact  that  except  when  haul  is  small, 
ihe  use  of  low  volatile  screenings  is  prohibitive,  due  to  their 
slower  burning  properties  and  resultant  loss  on  account  of 
being  drawn  through  the  flues  and  out  of  the  stack  when  the 
locomotive  is  being  worked  to  capacity.  It  has  not  been  found 
])0ssi]jle  to  maintain  maximum  steam  pressure  with  the  slack 
ioal  hand  fired. 

The  broadening  of  the  market  for  fine  coal  brought  about 

by  the  increase  in  num- 
ber of  mechanically 
fired  stationary  and 
locomotive  boilers,  has 
greatly  narrowed  the 
margin  of  difference  in 
price  of  fuel  used  on 
hand  and  mechanically 
fired  locomotives,  it 
having  been  necessary 
in  some  instances  for 
crushers  to  be  installed 
in  order  that  coal  of 
proper  size  for  use 
with  some  types  of  ap- 
pliances might  be  pro- 
vided. 

Consumption  of  Fuel. 
— Burning  either  the 
same  grades  of  fuel  on 
both,  or  run-of-mine  or 
lump  on  hand  fired  and  screenings  on  mechanicall}-  fired 
locomotives,  the  consumption  on  a  f)ounds  unit  basis  is 
liigher  with  the  latter.  It  has  been  found,  however,  that 
locomotives  can  Ije  i)i)erated  with  fine  coal,  such  as  it  would 
not  be  possible  to  hand  fire  and  allow  the  working  of  engine 
to  be  anywhere  near  the  maximum. 

Steam  Pressure. — In  this  connection,  a  railroad  officer,  fol- 
lowing up  locomotive  operation  on  a  large  road,  declares: 
''The  maintenance  of  the  maximum  rate  of  steam  produc- 
tion, utilizing  full 
boiler  capacity  over 
extended  periods  at 
points  where  the  maxi- 
mum effort  of  the  loco- 
motive is  required,  has 
been  a  most  potent  fac- 
tor in  the  improvement 
in  the  handling  of 
trains." 

Powdered  Fuel  on 
Locomotives.  —  The 
latest  development  for 
l)utting  fuel  into  loco- 
motive fireboxes,  and 
which  has  been  worked 
out  to  a  practical  basis 
within  the  past  two 
years,  is  that  of  burn- 
ing powdered  fuel,  a 
number  of  locomotives 
equipped  for  the  purpose  nov,-  being  in  operation  and  in 
the  process  of  being  e<iuiiipcd.  As  to  the  results  that  have 
I>een  obtained  in  locomotive  service,  the  following  are  the 
conclusions  of  the  standing  committee  on  Powdered  Fuel  of 
the  International  Railway  Fuel  Association,  presented  before 
the  annual  convention  at  Chicago.  May  15,   1916: 

''Summing  up  the  results  that  are  being  obtained  in  loco- 
motive service,  these  may  be  stated  as: 

"Smokeless,  sparkless  and  cindcrless  operation. 
"Maintenance  of  maximum  l)oiler  pressure  with  a  uniform 
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average  variation  of  3   lb.   without  loss  through  the  j)ops, 
"An  increase  of  from  lyz  to  15  per  cent  in  boiler  efficiency 
as  compared  with  burning  lump  coal  on  grates. 

Rel\tive   N'alve  of   Coals   fob   Stoker   Firing 

Soft 
Gas  or  low  volatile 

"'-.;.  V      / '- ■., ^ > 

.■■;..  Nut-  Run-   Scrcen- 

pea-slack     Slack       mine       ings 

ISasis  per  horse  power  hour.   \]^' '^P^^.C'- ' ;    ,J«n      ,,vlx^     ,  A\i     ,  ,\]?» 
^  (  Relative  lb.  coal    100.00     109.00     111.19     132.98 

Note:  Xut-pea-slack — Coal  passing  through  lj4-in.    bar    screen. 

Slack — Coal  passing  through     ^-in.    bar    screen. 

Chemical    ,\nalyses   of    Coals 
Class  of  coal  (las  Soft  or  low  volatile 

Grade  of  coal  Nut-pca-slack       Slack        Run-of-mine     Screenings 

District  mined  F.iirmont        Fairmont  Somerset-Mcyersdale. 

Moisture 1.23  1.57  .75  .81 

\olatile    matter     ,16.47  3.S.74  18.17  17.52 

Fixed    carbon    53. <M  5J.7X  69.07  70.06 

.\sh      8.36  9.91  12.01  11.61 

Total      100.00  100.00  100.00  100.00 

Sulplntr     2.59  3.30  3.33  2.31 

1!.   T.    C.    (calculated) 13.100  12.900  13.800  13,870 

B.   T.   U.    (by  calorimt-ter) 13.910  13,790  13.880  13,970 

"Saving  of  from  14  to  30  per  cent  in  fuel  of  equivalent 
heat  value  fired. 

"Enlarged  exhaust  nozzle  area  resulting  in  greater  draw- 
bar pull  and  smoother  working  of  the  locomotive. 

"Klimination  of  ash 
pit  delays,  facilities 
and  expense  and  reduc- 
tion in  time  re^^uired 
for  and  ea.^^e  in  firing 
up. 

"Maintenance  of  a 
relatively  high  degree 
of  superheated  steam. 

"Xo  accumulation  of 
cinders,  soot  or  ashes 
in  superheater  or  boiler 
flues,  smokebox  or  on 
superheater  elements. 

"No  punishment  of 
or  overheating  of  fire- 
lx)x,  new  or  old  sheets, 
seams,  rivets,  patch- 
bolts,  stays  or  flue 
beads. 

"Elimination  of  ar- 
duous manual  labor  for  building,  cleaning  and  dumping 
fires  and  for  firing. 

"Avoids  expense  and  annoyance  for  providing  various  sizes 
and  kinds  of  fuels. 

"Eliminates  the  necessity  of  front  end  and  ash-pan  insjDec- 
tion  and  for  special  fuels,  firing  tools  and  appliances  for 
Ijuilding  fires  and  for  stoking  and  cleaning  fires. 

"E(jual  provision  with  engineer  for  fireman  to  observe  sig- 
nals and  track,  thus  reducing  liability  of  accident. 

"Your  committee  is  of  the  opinion  that  the  effectiveness 
and  utility  of  fuel  in  pulverized  form  has  l>een  demonstrated 
from  the  jiast  years'  develojiment  and  that  the  progress  in  the 
u.>=e  of  this  method  of  stoking  and  burning  l)ituminous  and 
anthracite  coals  and  lignites  for  generating  power,  heat  and 
light  on  railways,  will  be  quite  marked  from  now  on." 

Conclusions. — The  capacity  of  the  power  unit  is  largely 
dependent  upon  that  of  the  boiler.  With  the  increase  in  size 
of  the  kxomotive,  in  the  case  of  many  new  tyi>cs  the  l)oiler 
has  had  to  be  enlarged  to  the  extent  of  overreacliing  the  limi- 
tations of  hand  firing,  clearly  indicating  the  necessity  of 
introducing  the  fuel  into  the  firebox  by  mechanical  means. 
In  fact,  locomotives  have  within  late  years  been  constructed, 
the  building  of  which  would  probal)ly  not  have  lyeen  at- 
tempted had  not  the  practicability  of  this  means  of  handling 
the  fuel  been  established.     There  is  little  doubt  that  many 
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locomotives  are  in  service  the  maximum  capacity  of  which  is 
not  being  obtained  due  to  the  limitations  in  connection  with 
the  ordinan'  methods  of  manual  firing  on  grates. 

The  report  was  signed  by:  \V.  L.  Robinson  (B.  &  O.), 
chairman;  E.  Hartenstein  (C.  &  A.);  J.  H.  De  Salis  (N.  Y. 
C);  M.  J.  McAndrew  (M.  C.)  and  E.  A.  Averill  (Locomo- 
tive Feed  Water  Heater  Company). 

DISCUSSION 

J.  H.  DeSallis.  (X.  Y.  C):  On  the  Pennsylvania  di- 
vision of  the  New  York  Central  there  are  15  Mallet  and  one 
Consolidation  locomotives  equipped  with  stokers  and  super- 
heaters. On  the  Mallet  locomotives  the  nozzle  has  been  in- 
creased from  6  in.  to  7  in.  in  diameter.  A  low  volatile  slack 
coal  is  used  in  place  of  the  run-of-mine  which  was  used  on 
the  hand  fired  engines.  However,  there  has  been  an  increase 
in  fuel  consumption.  The  application  of  the  stoker  has 
entirely  eliminated  the  re(|uirenient  of  a  second  fireman  and 
the  manual  laljor  has  been  reduced  to  practically  nothing, 
enal>ling  the  fireman  to  watcli  for  signals.  The  grates  are 
only  shaken  once  over  the  100-mile  division  and  then  not 
much.  There  has  been  some  trouble  ex[)erienced  with  foreign 
matter  in  the  coal  clogging  the  screw  conveyor.  The  trouble 
with  clinkers,  which  is  found  in  hand  fired  engines,  has  been 
eliminated.  The  engine  crews  follow  the  engines  more 
closelv;  thev  are  in  as- 
signed  service,  and  take 
more  interest  in  the 
locomotive.  Many  fire- 
men prefer  these  en- 
gines to  local  passen- 
ger runs.  The  smoke 
conditions  have  been 
materially  improved 
and  the  steam  pressure 
can  be  maintained  bet- 
ter than  on  the  hand 
fired  engines.  The  train 
tonnage  has  been  in- 
creased from  3,600  to 
3,900  tons  by  the  use 
of  the  stoker  engines. 
Special  men  are  as- 
signed to  care  for  these 
engines  at  the  ter- 
minals. 

F.  P.  Roesch,  (E.  P.  &  S.  \V.) :  On  the  VA  Paso  &  South 
Western  there  is  a  long  pull  of  1 1 7  miles  with  one  per  cent 
grade  and  another  one  per  cent  grade  of  38  miles.  In  hot 
weather  it  has  been  found  necessary  to  reduce  the  tonnage  on 
the  hand  fired  engines,  but  the  stoker  engines  are  loaded  to 
full  cai)acity.  While  more  coal  is  u.sed  l)y  the  stoker  engines 
it  costs  only  $2.10  per  ton  as  compared  with  $4.65  paid  for 
the  coal  used  on  the  hand  fired  engines.  It  is  now  planned 
to  put  the  stokers  on  some  passenger  engines  which  are  called 
upon  to  handle  14  .steel  cars  over  the  long  one  [)er  cent  haul. 

J.  Keller,  (L.  V.):  A  stoker  fired  engine  should  be 
handled  with  as  much  care  as  the  hand  fired  engine,  as  by 
forcing  it  unnecessarily  hard  there  will  be  a  waste  of  fuel. 
The  coal  should  be  fed  in  small  quantities  and  should  be 
controlled  by  regulating  the  speed  of  the  apparatus.  There 
is  a  need  of  a  stoker  for  burning  low  volatile  coal  such  as 
anthracite. 

H.  F.  Henson,  (N.  &  W.) :  It  is  quite  necessary  to  care- 
fully educate  the  firemen  in  the  handling  of  the  stoker  and 
it  rwjuires  intelligence,  to  get  the  most  out  of  an  engine  so 
fired.  The  stoker  engines  will  handle  more  tonnage  and  get 
over  the  road  more  quickly  than  the  hand  fired  engine  and 
for  that  reason  they  are  favorites  with  tiie  transportation 
department. 

W^  VV.  Shelton,  (C.  &  O.):     Special  men  are  a.'^signed  to 


W.  O.  Thompson,  Secretary, 
Traveling      Engineers'      Association 


take  care  of  the  stoker  engines.  The  cost  for  maintenance, 
including  labor  and  lubrication,  is  50  to  60  cents  per  100 
miles.  With  wet  coal  occasioned  by  heavy  rains  steam  fail- 
ures are  liable  to  result.  More  trouble  is  experienced  with 
clinkers  than  on  hand  fired  engines  with  slack  coal.  Th( 
nozzles  of  the  stoker  engines  have  been  increased  from  6"/:, 
in.  to  6^/2  in.  in  diameter. 

A.  W.  Willsie,  (C.  B.  &  Q.):  The  stoker  engines  on  th< 
Burlington  use  screenings  passing  through  2  in.  round  holt 
screens.  It  has  been  found  that  coal  prepared  on  a  round 
screen  will  be  distributed  better  by  the  stoker  than  when  it 
is  prepared  through  the  shaker  bars.  The  stoker  engine  must 
be  handled  with  care  and  the  fire  watched  to  see  that  proper 
distribution  is  being  obtained. 

Other  speakers  stated  that  after  the  men  had  once  fired 
a  stoker  engine  they  would  handle  a  hand  fired  engine  more 
intelligently.  Mr.  Robinson  in  closing  the  discussion  stated 
that  from  a  six  months'  observation  of  Mikado  engines  on 
tlie  same  division  it  was  found  that  the  coal  consumption  per 
ton-mile  varied  as  follows:  Hand  fired — 100  per  cent; 
stoker  fired  (a.«signed  .>iervice) — 110.8  per  cent,  and  stoker 
fired  (pooled  service) — 114.8  per  cent. 

ADDRESS  BY  MR.  McMANAMY 

Frank  McManamy,  chief  inspector  locomotive  boilers.  In- 
terstate Commerce  Commission,  addressed  the  convention 
during  the  Wednesday  morning  session.  He  spoke  chiefly  on 
the  locomotive  inspection  rules,  calling  attention  to  the  fact 
that  the  railroad  company  was  held  responsible  for  the  gen- 
eral design,  construction  and  maintenance  of  the  locomotive 
and  tender.  The  daily  inspection  reports  serve  to  protect  the 
mechanical  offices  in  charge  of  the  equipment,  especially 
where  engines  are  ordered  out  before  proper  repairs  have 
l)een  made.  The  purpose  of  the  law  is  to  do  what  the  motto 
of  this  association  states,  namely,  "To  improve  the  locomo- 
tive engine  service  of  American  railroads."  The  safe  opera- 
tion of  the  railways  depends  upon  two  things — good  loco- 
motives and  competent  men  to  operate  them. 

SMOKE  ELIMINATION 

The  chairman  of  this  committee  recently  read  a  book  on 
the  Steam  Engine,  the  fifth  edition  of  which  was  printed  in 
1836,  in  which  the  author  stated  that  one  of  the  chief  bar- 
riers to  cheap  transportation  was  the  enactment  of  a  law 
by  the  English  Parliament,  forbidding  the  use  of  bituminous 
coal  on  locomotives  because  of  the  smoke  nuisance.  More 
real  progress  in  smoke  abatement  has  been  made  in  this  coun- 
try within  the  last  five  years  than  had  been  made  in  50  years 
previous  to  this  period.  This  great  and  permanent  advance- 
ment was  obtained  through  the  executive  heads  of  the  rail- 
roads taking  liold  of  the  question.  To  .some  extent  this  was 
forced  on  them  by  legislative  action,  which  in  many  cases 
was  unreasonable.  The  willingness  of  the  city  authorities 
to  be  fair  with  the  railroads  has  resulted  in  the  managements 
of  the  roads  spending  large  amounts  of  money  on  experi- 
ments, education  of  the  men  and  supervision. 

The  smoke  problem  is  a  (juestion  of  perfect  combustion. 
The  nearer  we  come  to  it  the  nearer  we  are  to  smokeless 
operation,  but  when  the  varying  conditions  under  which  a 
locomotive  is  operated  are  considered  it  is  not  an  easy  matter. 
At  times  it  is  necessary  to  burn  as  high  as  150  lb.  of  coal 
per  s(|uare  f{X)t  of  grate  surface  per  hour,  a  condition  that 
few  combustion  engineers  ever  consider  in  advocating  smoke- 
less operation.  We  will  admit  these  are  extreme  conditions 
and  the  facts  are  tliat  the  complaints  of  smoke  violations  come 
more  fre(|uently  from  more  favorable  conditions  where  the 
violation  could  have  l^en  avoided  with  proper  care  by  the 
engine  crews.  Of  course  there  are  cases  where  the  engine 
crews  are  not  re.<^ponsible.  One  of  these  is  where  the  power 
is  in  poor  condition,  but  the  great  majority  of  these  cases 
were  caused  by  carelessness  of  the  engine  crews.     The  men 
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ire  educated  to  regulate  the  tire  so  that  only  the  minimum 
amount  of  smoke  will  be  made  and  the  great  majority  never 
i^ive  cause  for  complaint.  But  we  find  certain  men  in  all 
walks  of  life  who  do  just  enough  to  get  by.  These  are  the 
men  that  one  has  to  contend  with  in  handling  the  smoke 
problem.  This  same  class  is  responsible  for  the  railroads  of 
(  hicago  spending  $65,000  a  year  for  supervision  and  pro- 
itortionate  amounts  in  other  cities. 

There  is  no  question  but  that  seniority  as  conducted  today, 
iiuourages  this  class  of  men  and  is  an  injustice  to  the  man 
who  takes  a  pride  in  educating  himself  and  doing  things  the 
l>est  he  knows  how.  On  the  other  hand  those  of  us  who  are 
(lid  enough  to  have  worked  under  conditions  existing  before 
r-cniority  became  general,  still  believe  it  to  be  a  lesser  evil 
than  favoritism.  The  main  objection  to  seniority  is  that  it 
has  no  incentive  for  a  man  to  do  things  as  they  should  be 
(lone.  One  thing  that  could  be  done  without  affecting  senior 
rights  would  be  to  make  a  record  of  the  men  at  stated  periods. 
This  would  be  along  the  lines  followed  some  years  ago  on 
many  roads  when  each  engineer  received  an  individual  per- 
formance sheet  monthly,  showing  the  number  of  miles  made 
In  his  engine,  the  cost  for  fuel,  oil  and  repairs,  the  engineers' 
and  firemen's  wages,  wipers'  wages,  average  cost  per  hun- 
dred tons  per  mile  and  all  details  pertaining  to  the  opera- 
tion and  maintenance  of  their  engine.  It  would  in  our 
opinion  result  in  saving  the  present  cost  of  supervision 
needed  to  keep  smoke  elimination  within  the  limits  which 
are  required. 

Human  element  enters  largely  into  the  matter  of  smoke 
[)revention,  regardless  of  any  and  all  known  mechanical 
devices.  The  stoker  fired  engine  when  handled  intelligently 
is  practically  smokeless  as  well  as  being  a  fuel  saver  when 
size  of  engine  and  tonnage  rating  is  considered.  Perhaps  the 
nearest  approach  to  smoke  elimination  in  the  operation  of 
lixomotives  will  come  with  the  use  of  powdered  coal,  now 
being  experimented  with  on  several  railroads.  The  use  of 
powdered  coal  will  afford  a  more  perfect  combustion  of  the 
fuel  than  is  otherwise  possible,  which  will  of  course  be  a 
great  advantage,  but  in  spite  of  that  fact  there  will  ever  be 


black  smoke  and  30  seconds  for  dark  gray  is  recorded.  No 
smoke  prevention  devices  are  used  except  the  brick  arch.  The 
placing  of  the  smoke  consumers  on  an  engine  admits  that  it 
is  impossible  to  have  smokeless  firing.  The  stoker  engines 
give  the  greatest  trouble. 

E.  F.  Boyle,  ( Sunset  Central ) :  At  the  bottom  of  the  work 
reports  the  question  is  asked  as  to  whether  the  engine  steams 
poorly  or  if  it  smokes.  In  case  they  do  they  are  examined 
carefully  and  if  they  are  found  in  a  satisfactory  condition  the 
engine  crews  are  called  upon  to  explain.  Oil  burning  loco- 
motives can  smoke  as  badly  as  any  coal  burner  and  they  must 
Ije  carefully  watched. 

W.  H.  Corbett,  (M.  C.) :  In  case  of  a  second  violation  tlie 
offender  is  given  a  suspended  sentence  of  5  days  which  is 
held  over  him  for  a  year.  At  the  end  of  that  time  if  he  has  an 
otherwise  clean  record  it  is  removed.  The  brick  arch  and  the 
steam  jet  smoke  consumer  used  in  the  vicinity  of  Chicago 
give  excellent  results. 

C.  W.  Corning,  (C.  &  N.  \V.):  When  firing  up  a  cold 
engine,  by  placing  the  coal  on  the  grates  and  covering  it  with 
kindling  such  as  edgings  from  the  mill  and  igniting  it  with* 
waste  saturated  with  coal  oil  a  fire  can  be  started  with  but 
ver>'  little  smoke.  The  fire  up  man  can  also  handle  more 
engines  in  this  way  than  he  could  otherwise.  The  engines 
must  be  maintained  in  good  condition  to  insure  smokeless 
operation. 

[Note. — The  report  of  the  remainder  of  the  convention 
proceedings  will  be  published  in  the  December  issue.— 
Editor.  I 


POWDERED  GOAL  IN  ENGINE  SERVIGE* 

BY  C.  W.  CORNING 
Chief  Service  Inspector,  Chicago  &  North  Western 

Powdered  coal  has  Ijeen  used  successfully  and  rather 
extensively  for  mtny  years  in  cement  and  metallurgical 
furnaces,  but  its  use  for  making  steam  has  been  limited, 
due,  perhaps,  to  the  lack  of  practical  development. 
A  cubic  inch  of  solid  coal  exposes  only  6  sq.  in.  for  absorp- 
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a  need  of  the  faithful  and  intelligent  co-operation  of  the 
engine  crews.  This  latter  factor  really  represents  the  most 
difficult  feature  of  the  whole  problem. 

The  report  was  signed  by  Martin  Whelan,  chairman. 

DISCUSSION 

^V.  L.  Robinson,  (B.  &  O.):  It  is  not  necessary  to  dis- 
cipline the  men  for  bad  smoke  performance.  Records  should 
be  kept  of  each  offence  and  explanations  called  for.  Let  the 
men  know  frequently  where  they  stand  and  if  impossible  to 
get  a  good  jierformance  they  should  be  transferred  to  other 
districts.  Close  supervision  is  necessary.  In  Washington, 
D.  C,  every  smoke  emission  lasting  more  than  10  seconds  for 


tion  and  liberation  of  heat;  a  cubic  inch  of  powdered  coal  ex- 
poses from  20  to  25  sq.  ft.,  which  enables  a  more  uniform  gas 
production  from  the  volatile  matter  in  the  coal,  and  a  more 
prompt  and  perfect  intermingling  of  the  gas  and  air,  thereby 
imjiroving  combustion  and  reducing  smoke. 

In  July,  1915,  the  Chicago  &  North  Western  equipped 
one  of  its  Atlantic  type  passenger  locomotives  for  burning 
pulverized  coal.  This  engine  was  placed  in  service  August 
8,  1915,  and  was  given  severe  tests  in  heavy  through  and 
suburban  passenger  service  as  well  as  on  transfer  runs,  and 
has  never  failed  to  produce  the  desired  results.    The  physical 

•Presented  at  the  recent  convention  of  the  Smoke  Prevention  .\ssociation, 
held  in  St.  I.ouis. 
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lotonidtivt-  .irt'  in  -«  r\  u  (  tlic  iii.ixinumi  (apaiiiy  oi  uliicli  is 
not  Itdnu  olitaiiud  fim  to  tin  limitation-  in  ninnittioii  with 
the  onlinan  nu'tlunh-  <>i'  in.inual  firini:  on  urates. 

riic  Rfiori  \va-  -iiimd  l.y:  W  .  I..  Rol.inr-on  (  li.  is:  ( ).  ) , 
.liaimian;  K.  Harttii-tiin  (C  \  A.):  |.  H.  I  )i-  Salis  (X.  V. 
C. );  M.  I.  M»An«lnu  (  M.  C. )  an<l  I'..  A.  Avirill  (I.oionio- 
tivi-   Vvi-i\  W  atir  Hi-ali-r  ('oni|ian\  ).  ',         ,  .- 

inSilSsIiiN  /;  . !   ' :  ' 

I  II.  DrSalli-.  (N,  ^■.  ('.  ):  On  tli.  lVnn-\  Ivania  <ii- 
\i,-iiin  of  the  Niu  \'t»rk  (  «rnrai  lluiv  an-  15  Mallit  and  oiu- 
(  onM)Iiilalion  lotoniotivi-  t«|ui|i|K(l  with  siokir>  ami  -ufuT- 
livator>.  (  >n  ilu-  Mallet  loKimotivi-  tlu-  no/./Ir  ha-  l.tvn  in 
.  reaxd  from  <•  in.  to  7  in.  in  <lianut(r.  .\  low  volatile  .-hu  k 
loal  is  u-c<l  in  jihuc  of  tlir  lun-of-mine  \vhi«h  wa-  u-od  on 
the  hand  t'lrid  enuine-.  ilowrver.  tlure  ha-  Inen  an  int  rea-e 
in  fuel  <  on-umption.  I  he  a|)|)lieation  of  the  -toker  ha- 
i-ntirely  ilnuinated  the  n<|uiremeni  of  a  -ei  ond  l"ireman  and 
ihe  manual  lal.or  ha-  Ik  en  ri-dut  t-d  to  pradiialh  nothini;. 
enai'lim:  tlu  tireniaii  lo  wateh  for  -isinals.  The  urate-  are 
onl\  -haken  oiue  ovi  r  the  IiKi-mjli  divi-ion  and  then  not 
mut  h.  1  here  lia>.  I<een  -time  trouMi-  cxiuriciK  i  d  with  foreii^n 
matter  in  the  <i)al  clo^u'iiii:  tlie  -t Tew  ton\e\or.  Ihe  irouhle 
with  t  iiiiktr-,  whiih  i-  found  in  hand  lired  eniiiiie-.  ha-  fietii 
rliminated.  ihe  en.Liijie  inw-  follow  tin  mLrine-  more 
uo-»l\  :  thev  arc  in  a«-  -. . 

-itined  -irvice.  and  take 
inor<-  intere-l  in  the 
loeoniotive.  Man\  tire- 
uun  [vrefer  tin -»  t  n- 
::ini-  to  l(Hal  |ia>-en 
iH.r  run-.  I  he  -nnik*; 
<onilition>  liavi  l>ven 
matiriall}  improvrd 

.md  the  -learn  pre-.-uri 
<  an  lie  maiiUained  bet 
ler  than  on  the  hand 
find  engines.  Ihe  train 
toniiaile  ha-  hetli  in- 
V  rea>ed  from  S,(»(»0  to 
.vVOO  ton>  l»y  the  use 
oi  the  >Hiker  eJiyincs. 
S|K<  ial  men  are  a>- 
-iLined  to  tare  for  the-e 
rnuines  at  the  ter- 
minal-. 

I.  I*.  K<R-<h.  (I"..  I'.  ^  S.  W  . )  ;  On  the  I'.l  Pa-o  &  South 
We.-tern  there  i-  a  lom:  pull  of  117  mile-  with  one  per  (eiit 
L'rade  and  an«)ther  one  p«r  itnt  >;ra(h'  of  .^.'*>  mile-.  In  hot 
leather  it  has  hcen  found  neees.-ary  lt»  re<liue  tlu  tonnaiie  on 
the  hand  fire*!  engine-,  hut  the  -toker  engine-  are  loaded  to 
full  lapanty.  While  more  toal  i-  u-id  l'\  the  -toker  emzun - 
U  tost-  onlv  :>2.1<»  |>er  ton  a-  .ompared  with  .S4.«.5  pai<l  for 
the  eoal  Used  on  the  hand  inrd  engines.  It  is  now  jilamied 
t«»  |»ut  the  -toker-  on  >ome  pa.->enu:er  einjiiu-  wliieh  are  tailed 
ui'<»n  to  handle  14  -teel  ear-  ovi  r  the  loi\<_'  one  jur  i  etit  haul. 

I.     Keller.     (I..     \.):       .\    -tokt-r    lired    timiiie    -liouM    he 

haiidletl   with  a-  nliu  h  care  as  the  hand   I'ired  eimine.  a-  li\ 

foreini:   it   unneees-arily  hard  tlnre  will   l.e  a    wa-ti    ot    luel. 

Ilu-   loal   -hould   Ik-    fe<l    in   -mall   <|Uantitie-   and    -liouhl    l.< 

.f.nirollid  l.\    reirulatiuii  the  r>i)eed  of  the  ajiparatu-.      I  lu-n 

•  ,       .-  1  '.•        1  •      .    1    i...:i..     1      .,.1.    ... 


W.   O.  Thompson.  Secretary. 
Tr.ivelinc)       Engineers'      AssocJntion 


eoal 


>U«  ll 


.1-  a   neeil  of  a   -t<iker   for  l-urinnu'   low   volatih 
anthraeite. 

II.  1  .  Heii-on.  (  N.  &:  W.i:  It  i-  <|uile  neee— ary  lo.are- 
fulh  e«lu<aie  the  t'lrenun  in  tlu-  haiullinu'  of  tlu-  -t«iker  and 
it  re<|uir«--  intellii^eiu  e  to  -let  tlu-  mo-t  out  of  an  t-ULrine  -o 
find.  Ilu-  -toker  i-ni:ine>  will  haiulle  mort-  lomiaiie  and  mt 
ovrr  the  road  more  «|uitkly  than  the  haiul  lired  i-nuiiu-  and 
f<»r  that  rea-on  the\  :ire  favorit(>-  with  tlu-  transj)ortation 
<lt-partnu-nt. 

W.  W.  Shehon.   (C.  \  O.K      .sp.ti;d  nun  are  a  — iu'iu-il  to 


take  eare  of  the  -toker  eniiiiu-.-.  Ihe  to-l  fur  maintenance 
ineludini:  laKor  and  luhrication.  is  50  to  60  cents  per  10' 
miles.  \\  itii  wit  <(ial  oC(  asioned  hy  heavy  rains  steam  fail 
ures  are  lial)le  to  re>ult.  .More  trouMe  is  experienced  wit' 
(linker-  than  on  hand  tired  enjjine-  with  slack  loal.  1  li 
nozzles  of  tlu-  -toker  enszines  have  heen  increased  from  0 
in.  toO'j  in.  in  diameter.  .-.  .   . 

.\.  W.  Will-ie.  (C.  li.  &:  (^).):  The  '-toker  engine-  on  \h 
liurjiniitoii  u-e  >creenini,'.-  passing  through  2  in.  round  hoL 
-* Teens.  It  ha-  heen  fouiul  that  coal  prepared  on  a  rouni 
-»  rei-n  will  Ik-  di>triliuii-d  hetter  hy  the  stoker  than  when  i- 
i-  pn-pari-d  throULrh  the  >haker  bars.  The  -toker  enirine  mu- 
Ik-  handled  with  tare  and  the  lire  watched  to  -ee  that  propt 
di-trihution  i-  iK-inii  ohtaim-d. 

(  )tlur  -peaker-  -tated  that  after  the  men  luul  once  I'lrec 
a  -toker  iiiiiiiu-  ihe\  would  haiulle  a  haiul  I'iretl  engine  mor. 
intelligeiitlx .  Mr.  Kohinxtn  in  closing  the  di.-cu-sion  -tateti 
that  from  a  -i.\  month-"  oh-iTvation  of  Mikado  engines  oii 
tlu  -ame  cli\  i-ioii  it  was  t'ountl  that  the  coal  con-umption  per 
ton-mile  \arii-d  a-  t'ollow-  Haiul  tlretl — KlO  per  ct-nt: 
-tokt-r  t'lnd  (a— igiud  -ervitr)  —  ll(i.>  jnr  rent,  and  -toker 
lireil    (  pooKd   -ervit  e)      1  1  4..S  per  cent.  -  ' 

.,..  ADDKFSS  B^    MK.   McVIANANH  .    ^/v 

Iraiik    .\1«  .Maiiamy.  (  hief  in>f>ector  locomolivi-  hoiUrs.   In 
ttr-tate    ('omnn-rce    Commi  — ion.    addre--ed    the    (onxtntion 
duruig  the  \\'ediu-(hiy  morning  -i— ion.    He  -poke  (hictly  oir 
the  loKiinotixe  in-peclion  rules,  c.illing  attention  to  the  fact; 
that  tlu-  railroad  tompaiiy  was  held  re-poiisihle  for  tlu-  gen 
i-ral  di-ign.  lon-truction  and  maintenaiui-  of  tlu-  liKonuftivi 
and  ii-nder.      The  dail\    in-ptction  reports  serve  to  proti-ct  tlu 
mechanital    ofhce-    in    t  harge    of    the    e<|uipment.    e-pe(  iall\ 
wlure   engines   are   ordend    out    hefon-    proper    repair-    havt 
In-eli  ma<le.      Ihe  |iurpo-e  of  the  law    is  to  do  what  tlu-  nuitto 
of  tlii-  a--ociation   -tati--.   namely.  "'  lo  improve  the  lo((»nio- 
tivi-  engine  xTvice  of  .American  railroads."      The  -afe  opera- 
tion  of   ilu-   railway>  ilepi-nds   upon   two  thing-     uood    loo- 
motive-  .iiul  ( ompeteiit   nun  to  operate  them.  .  •■• 

'-'•'■'. "'.  :■'■■':'':■ 

''■■■'  SMOkK  l-LIMINAIION  V 

Ilu-  (liairmaii  of  thi-  committee  receiith  read  a  hook  on 
the  St(-am  I-'.ngitu-.  the  tifth  i-dition  of  which  was  printed  in 
l.S.^t).  in  whidi  the  author  >tated  that  t>ne  of  the  chief  bar 
rier-  to  (heap  tran-jiortation  was  the  enactment  of  a  law 
by  tlu-  I-.nLrli-h  Parliament,  forbidding  the  u-e  of  bitumiiu)us 
(oal  on  l(Komotivc-  becau-e  of  the  -moke  nuisanci-.  More 
real  ]irogre--  in  -mokt-  abati-nunt  ha-  been  matle  in  thi-  coun- 
tr\  w  ithin  the  la-t  t"i\e  year-  than  had  bet-n  made  in  50  years 
pn  viou-  to  thi-  pt-riod.  I  hi-  great  and  pi-rmaneiit  advaiuf- 
iinnt  wa-  obtaiiu-d  throUL^h  the  (-\e(Utive  head-  of  the  rail 
road-  takiiiLi  hold  of  tlu-  (|iu--tion.  I  o  -ome  extent  thi<  was 
fon  (ll  uu  them  li\  Ku'i-lative  a(tioii,  whi(h  in  man\  ( a-tS 
wa-  unr(-a-oiiabl(  .  Ilu  willingne->  of  the  (  it\  authorities 
to  be  fair  with  tlu  railroad-  li.i-  ri--ulte(l  in  the  managenu-nt- 
<if  the  road-  -p(  lulii!-..;  larLii-  amount-  of  nioiu-x  on  experi- • 
nu  lit-,  eihuatioii  of  tlu-  nun  .iiul  -upervision. 

Ihe  -moke  probK-m  i-  a  '|ue-tion  (»f  |K-rl\-(t  (ombustion.  " 
Ihe  Hearer  we  1  ome  to  it  ihe  iicar(r  we  arc-  to  -mokeleSS 
i»peration.  but  when  tlu  varying  (ondition-  uiuli-r  whiih  a 
i<i(  omotivt-  i-  operati-d  an-  (on-idere<l  it  i>  not  an  ease  matter. 
.\t  time-  it  i-  iu(e--ary  to  burn  a-  high  as  15(>  lb.  of  coal 
p(  r  -i|uare  foot  of  erate  -urfa(e  |»er  hour,  a  (ondition  that 
few  (ombu-tion  eimineers  ever  consider  in  advcjiatiiiL'  smoke- 
les-  operation.  We  will  admit  the.-^  are  extrenu'  (oiulitions 
and  the  fat  l>  an-  that  the  (omplaint-  of  smoke  violations  i  ome 
more  frei|U(-ntly  from  more  favorable  conditions  where  the; 
violation  lould  have  been  a\oided  with  proper  care  b\  the 
(  ngiiu-  (  rew-.  ( )f  (our-(  tlu  re  are  c  a>e.-  where  the  emiinp 
in-w-  an-  not  n-^|)on^ible.  ( )iu-  of  the-e  is  where  the  |»ower 
i-  in  poor  ( ondition.  but  the  great  majoritv  of  these  cases 
W(-re  (au-c«l  b\    ( arelessness  of  tlu    engine  (nw-.     Tlu-  men 


\.p\IMBKR.     l*M<i 


l^\ll.\\\^    Mi:in\\i(  \i.    i:.\(,i.\kkk  -.: 


N  >r 


;    idiuatt'd  til  rt'ijuiate  tlie  firt-  >»>  that  <tnly  iIk-  ininiinum 

mount  of  >niokc  will  Ix.-  made  and  the  yreat  niajfjrity  never 

.w  eau>e   for  ef»m[>laint.      Hut   we  find  tertain  men   in  all 

:ilks  of  life  who  do  just  enough  to  <;et  liy.     These  are  the 

11   that    one   ha>   to  contend   with    in   handlinu'   the   smoke 

.Mini.      I  lii>  >ame  elass  is  responsihle  for  tlu-  railroatl>  of 

lit. mo  >|>endin!i  $<)5.()()()  a  year  for  >U|tervi>i<)n  and   j)ro- 

.rtidiKite  amounts  in  other  cities.   .; 

riure  i~  no  (|ue>tion  hut  that  si-nforit\'  as  conduited  tinlay. 

i)uraLZ»>  this  cla»  of  men  and  i>  an  inju>tice  to  the  man 

1.1  takt>  a  |)ride  in  educating  himself  and  doinir  ihinirs  the 

M  he  kn(»w>  how.     On  the  other  hand  iho-e  (if  u-  who  are 

!  eiiouuh  to  have  worked  under  i()ndition>  e\i>iinti  l>efore 

;iiorit\    hecame   ueneral.    >till    lnlievi'    it    to   in-   a    le»er  evil 

Mil   favoriti>m.       The  main  ohjeclion  to  -"tniority  is  that   it 

-  no  incentive   f«»r  a  man  to  d<»  thinii>  a.-  they  should  he 

iMiie.     ( )iie  thinii  that  tt)uld  l)e  done  without  afteitiiiii  >enior 

L'ht^  W(juld  he  to  maki-  a  record  of  the  men  at  stated  ]ieriod>. 

i  111-  uouki   lie  aloni;  the   line<   followed   -onii'  year.-  aizo  on 

huin.v  road-  uluii  tai  h  engineer  reiiiwd  an   individual   |n.r 

forma ncv  sheet  monthlv.  showini:  tlu-  numlier  of  miles  made 

■  •   hi-  eni:ine.  the  (o-t  for  fuel,  oil  and  re|»air-.  the  I'liLMtieer-' 

m1    rirrnu'n-    waue.-.    wiiier>'    wam-.   averaue   <(i-t    pir   hun- 

dp(Ml  ton.-   jii'r  mile  and   all   detail-   iierlainini:  to  the  oiu-ra- 

•  11    and    n>aintenan(e    of    their    enLjinf.       It    woidd    in    our 

ujiinion    re-ult    in    -avini:    the    pre-eiit    co>t    of    .-U|>ervi>ion 

lur.iih-d  to  keep  -moke  el'iiiination   within   the   limit-   whicii 

iifi'!  ret|uired.  :      ~.-     ^^    .  -  :\  ■,:::- 

Human  element  enltr-  lar^rh  into  the  mattir  of  -nioki 
:  ri\eiition.  reiiardK'?-  of  an\  an<I  all  known  mechanical 
li\i<es.  Ilie  -tokiT  fired  eiiuine  when  handled  intelliuentl} 
-  practiiall}  -mokeles-  a>  well  a>  heini:  a  fuel  saver  wlu-ii 
-ui- of-eniiine  and  tonnatie  rating  i-  lonsidired.  rcrhap-  the 
fnare-t  a|i|iroach  t<»  -mokt'  elimination  in  the  operation  of 
i'Moniotive-  will  (ome  with  the  u-e  ttf  powckred  coal,  now 
littntr  experimented  with  <jn  -everal  railroad-.  The  u-e  of 
i'owdi-red  toal  will  afford  a  more  perfect  comhustion  of  the 
iihl  than  i-  otherwise  possihle.  which  will  of  course  he  a 
u'ltat  advantaue.   hut   in   -pite  of  that    fait  thert-   will  ever  he 


Mack  >moke  and  .>0  seconds  for  dark  pray  is  rerordoH.  Ko 
-moke  prevention  devi»e-  are  u>ed  e.\(ept  the  hriik  arch.  Ilu 
jihuinti  of  the  -moke  consumers  on  an  engine  admits  tliat  it 
i-  imj)ossihlc  to  havr  ^nmkele--  liriniT-  The  stoker  eniiines 
iiive  the  L[rt-ate-t  troiihle. 

l..  I.  Boyle.  (Sun.-et  Central):  M  the  hottom  of  the  work 
reports  the  <jUe>tion  i-  a-ked  a-  to  whetlur  the  entwine  steam- 
poorly  or  if  it  -moke>.  In  « a-e  they  do  they  are.  examined 
carefully  and  if  they  arc  hnind  in  a  satisfact«)ry  condition  tin 
engine  irew.-  are  calKd  upon  U)  e\j)lain.  ()il  hurnine  hno 
motives  «an  smoke  a>  hadly  us  any  coal  huriur  and  they  niu-i 
he  (arefully  watched. 

W.  H.  ("orhett.  (  M.  ('.) :  In  ca>e  of  a  >e«<>ncl  vi<dati<in  the 
i»ffeiider  is  ijivtn  a  >u-p»nde<l  .-entence  of  5  «la\>  whi«.h  is 
hild  ovrr  him  for  a  yiar.  .\t  the  en<l  of  that  time  if  he  has  an 
otiurui-f  (  K;in  n-Kird  it  i-  nniovtil.  I  he  hrick  an  h  and  th< 
steam  jet  -moke  c(jn>umi  r  u-cd  in  tin-  vicinity  of  ("hi(  a-jo 
uivi-  excelKnt  ri-ult-. 

('.  W  .  (drniiiL;.  ((".  \  N.  \\  .  )  :  W  lu-n  I'lritm  up  a  coUi 
rni:iiif.  li\  placinu  tlie  toal  on  the  grates  and  ccA-ierinii  it  with 
kindlimx  -U(  h  a-  edLrinirs  fr<nn  the  mill  and  isinitini;  it  with' 
wa-te  -aturatcfl  with  ( oal  oil  a  tire  (an  he  -tarted  with  hut 
\vr\  littlf  -moke.  I  he  lire  up  man  can  al>o  haiuile  more 
eiiu'ine-  ill  thi-  way  than  he  lould  otlurwisc.  -The  enl:ine^ 
mu-t  In  maintained  in  irood  londition  to  injure  -m«>kele>s 
o|HTalion. 

|Ni;ii.  Ihe  rejiort  of  thr  riiiiaindir  of  the  <  onvtntion 
pnmi'diim-  will  he  puhli-he<l  in  the  Ded-mUr  is<ue. — 
llflitor.  i  .-;•-■. 


POWDFRKI)  COAL  IN  r^NGINK  SKRX  ICI* 

in    C.   \V.  COKMNd 
(^hsef  Service   Inspector,   (^hica^o  Ai    \'t»rth    \\  eNtern 

rowiKnd  Kial  ha-  iit<ii  u-id  >uci  cs-fullx  and  ratlur 
exteii.-ively  for  m.  ny  \ear>  in  ccinent  an«I  metalluririt  al 
furnaces,  iiut  its  use  for  making  steam  has  Urn  lin)iie<l, 
due.  ]»erhaps,  to  the  la»  k  of  jirattical  development. 
A  cuhit    iiuh  ul  Siil id  i ( la  1  t  xpo-i-  onl\    (>  -<|.  in.  t<»r  al'-orp 


Chicngo  &   North   Western   Pulverized    Fuel    Burning   Locomotive 


ii  iiiid  of  the  faithful  and  intelligent  (o-operation  of  the 
engiiu'  cn-w-.  This  latter  factor  rialh  npn-iiit-  tlu  most 
•^difficult  feature  of  tlu-  whole  prohU'iii. 

Ihe  report- wu.-  -igiu-<|   hy   Martin   \\  lulaii.  thairmaii. 

..'.•■•'    .'.-■  -  nistissiiiN      ..  . 

W  .  I..  Rohin.<on.  (K.  &().):  It  i>  not  ne(e.->ary  to  dis- 
'ipliiie  the  men  for  had  smoke  perforniaiue.  Records  should 
*'e  kept  of  ea(  h  offence  ainl  exjilanation-  (alktl  for.  Tet  the 
nun  know  fre<|utntly  where  the\-  stand  and  if  impo--ililc  to 
i-'i  t  a  good  piit'ormance  the\  -hould  in-  tran-ferred  to  otlur 
<hstri(t-.  Clo-e  -u|K'rvision  i-  ne(i>-:iry.  In  Washinizton. 
n.  r..  everv  smoke  emission  la-ting  m(»re  than  l<i  seconil-  for 


lion  and  liheraiion  of  heat;  a  aiiiiv  iiu  h  of  poudrred  (oal  ex 
po-es  from  20  to  J.^  -i|.  ft.,  width  inal»U--  a  mon  uniform  ga- 
pro(hi(tion  from  tlu-  volatile  matter  in  the  coal,  and  a  more 
prompt  and  perfect  iiiti  rminglini:  of  the  ga-  and  air.  therehv 
improving  comhustion  and  rtdu<  ing  >moke. 

In  jul\.  I'M.^.  the  Chicago  \:  North  We-tern  e<|uip|>ed 
one  oi  it>  Atlantic  type-  pa-M  tiger  locomotives  for  hurnini: 
pulveri/id  toal.  Tlii>  engine  was  phutd  in  service  .\ut:u-t 
S.  !')!.>.  and  wa-  given  -evere  tests  in  heav\  through  and 
-uhurhaii  pa--enger  >er\ii  <•  a-  wtll  as  on  transfer  run-,  and 
ha>  never  failed  to  prcnlucf  the  desiretl  re-ult.s.     The  |>hv!-i*al 


*rrosctn«il  it  the  r<HX-nt  r.xiVi-ntioii  of  the.. Sm<i&c'  'Ptcv.t-n4i!im  .\ssrM-iation, 

■!•!   it>   St.    I  .iiiii-. 
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characteristics   of  this   locomotive  are   shown    in   the   table: 

Total    .\  eight   of  fnuinc 1 80  000  Ih 

Weight   on   driving   wheels 96.<,flO  II). 

Tractive    effort _'  1 .850  Hi. 

Cylinders,  diameter  and  stroke JO  in.  hy   20  in. 

Driving    wheels,    diameter 81    in. 

Size  of  firebox 108 '  .<    in.   I)y   6^  '4    in. 

Firebox  heating  -iirfice    170.7  ?(|.   ft. 

Totnl    heating    surface 2,770.7   f<|.    ft. 

Superhenting  surface 428  s(|.   ft. 

Steam    irt-tMn  i- I8.>   lb. 

Tlie  etjuipnient  installed  in  this  engine  was  obtained  from 
the  Locomotive  Pulverized  Fuel  Company,  New  York,  and 
was  the  second  installation  of  its  kind  in  this  countr>-.  On 
this  locomotive,  however,  the  feeding  mechanism  and  fan 
blowers  are  ojxTated  or  are  driven  by  electric  motors  which 
receive  their  electrical  energy  from  a  Curtis  turbo-generator 
located  on  the  front  of  the  engine,  which  it  should  be  remem- 
bered is  only  a  temporary  expedient.  Since  this  installation 
a  variable  speed  steam  turljine  has  been  developed  for  driv- 
ing this  feeding  mechanism  which  is  more  simple  in  operation 
and  less  complicated  in  construction   and  more  economical. 

The  powdered  coal  is  contained  in  an  enclosed  tank  on  the 
tender.  In  the  bottom  of  this  tank  there  are  three  screw 
conveyors,  which  bring  the  fuel  to  the  feeders  where  it  com- 
mingles with  the  air  from  the  fan  and  is  blown  through  the 
flexible  conduits  into  the  nozzles  and  from  there  to  the  three 
burners   whiih   enter  the   firebox   just   under  the   mud-ring. 


Locking    Into    the   Cab   of   the    North    Western    Locomotive 

From  the  flexible  conduits  the  coal  and  air  m'xture  i)asses 
the  mixing  (:haml)ers  to  the  burners  \vhere  atlditional  air  is 
automatically  admitted  l»y  induction  according  to  tlie  amount 
of  fuel  being  used,  before  it  reaches  the  burner  outlets.  The 
dampers  in  the  mixing  chambers  are  under  the  direct  control 
of  the  fireman  and  are  used  to  adjust  the  volume  and  veltxity 
of  the  induced  air  supi)lied  at  this  point  wlien  the  engine  is 
u>ing  i^team,  and  to  shut  off  the  air  supi)ly  when  standing  or. 
drifting.  The  singed  of  the  .>crew  conveyors  in  the  tank  also 
is  controlled  l>v    the    fireman,  all  the  controlling  apparatus 


being  conveniently  located  so  that  it  is  very  seldom  necessary 
for  the  fireman  to  get  off  the  seat,  where  he  can  keep  a  con- 
stant lookout  for  signals. 

From  the  burner  outlets  the  fuel  and  air  passes  into  the 
gasifying  chamljer,  which  is  formed  by  a  primary  arch 
located  just  over  the  outlet  of  the  burners,  and  from  there  intci 
the  combustion  chamber.  The  products  of  combustion  pass- 
forward  and  up  and  along  the  bottom  of  the  l)rick  arch, 
thence  over  the  top  and  along  the  crown  sheet  into  the  tubes. 
This  brick  arch,  however,  is  the  standard  locomotive  brick 
arch  set  close  again.st  the  flue  sheet  and  extending  one  brick 


Front   End  of  the  Tender  of  tht   North   Western   Locomotive 

higher  than  those  used  in  the  same  type  of  engine  hand  fired. 
This  increases  the  flame  travel  and  the  evajxjration  efficiency 
of  tlie  back  head  of  the  firebox. 

It  was  exj)ected  that  some  difficulty  would  be  experienced 
in  the  life  of  the  brick  work  as  well  as  from  a  firebox  with 
half  side  sheets,  but  due  to  the  action  of  the  flames,  which 
iiave  a  rolling  ratlier  than  a  blast  action,  no  trouble  has  been 
experienced,  in  fact,  it  has  been  conceded  by  the  l>oiler- 
niakers  that  tlie  firebox  is  in  better  condition  than  it  would 
have  been  if  placed  in  hand-fired  service,  because  of  the  even 
iLiiiperature  maintained  and  no  cooling  effects  from  opening 
the  fire  door. 

The  use  of  this  apparatus  has  increased  the  capacity 
under  which  this  boiler  may  be  operated  to  the  extent  of 
three  4-in.  safety  valves  which  are  required  to  properly 
relieve  the  boiler,  where  three  .S-in.  safety  valves  is  thf 
standard  for  this  type  of  engine  under  hand-fired  conditions. 
It  is  possible,  also,  to  increase  the  size  of  the  nozzle,  therebv 
reducing  back  pressure  and  wear  and  tear  on  machinery,  and 
making  it  a  smarter  engine. 

A  most  im])ortant  factor  is  to  have  the  coal  properly  jire- 
pared.  The  best  results  cannot  be  obtained  unless  the 
pulverized  coal    contains    not    to    exceed    one   per  cent    of 
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moisture,  and  is  milled  so  that  85  per  cent  of  the  total  will 
puss  through  a  200-mesh  screen,  and  95  per  cent,  of  the 
total  through  a  100-mesh  screen. 

The  control  of  the  lire  is  such  that  while  standing  at 
stations  it  can  be  extinguished  entirely  to  prevent  waste  of 
steam  through  the  pops.  On  several  occasions  where  it  was 
necessary  to  wait  from  15  to  45  minutes  in  terminal  stations 
before  leaving  time  the  fire  was  always  extinguished,  and 
then  relighted  from  3  to  5  minutes  before  conductor  gave 
signal  to  start. 

The  firing  uj)  of  this  locomotive  is  very  simple.  In  firing  up 
the  locomotive  in  the  roundhouse  all  that  is  necessary  is  to 
apply  about    a    pound    of    lighted    waste    which    has  been 
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saturated  with  fuel  oil  to  the  outlet  of  one  of  the  burners,  then 
start  the  feeding  mechanism  and  the  coal  will  ignite.  .\ 
i>lower  must  be  used  at  all  times  when  fire  is  Ijurning  and 
throttle  is  closed  in  order  to  induce  the  combustible  mixture 
into  the  furnace.  The  emission  of  smoke  is  practically 
negligible.  In  firing  up  an  engine  which  is  cold,  and  round- 
house steam  is  being  used  for  the  stack  blower  as  well  as  to 
drive  the  turbine,  the  smoke  reading  has  read  one-half  of  one 
per  cent  according  to  the  Ringelmann  chart  for  from  5  to  10 
minutes.  As  the  brick  work  in  the  firebox  becomes  heated 
this  gradually  disappears.  When  engine  is  being  worked 
on  the  road  pulling  a  train  the  operation  is  aljsolutely 
smokeless.  There  are  no  sparks  nor  cinders  emitted  from 
the  stack  at  ahy  time. 

•A  very  noticeable  feature  in  the  initial  firing  up  process 
of  this  engine  is  not  alone  the  ease  with  which  this  can  be 
accomplished,  but  also  the  small  amount  of  coal  consumed 
and  the  rapidity  with  which  the  steam  can  he  raised  from  cold 
water.  wJiich  is  from  50  to  60  minutes.  Several  tests  show 
that  750  lb.  of  coal  is  the  average  amount  used  to  obtain  full 
l^oiler  pressure  as  against  1,700  lb.  of  coal  as  used  on  a 
hand-fired  engine  of  the  same  class.  However,  it  must  l)e 
remembered,  in  comparison,  that  the  hand-fired  engine  has  a 
fuel  bed  still  on  the  grates  which  possesses  considerable  heat 
energy.  On  the  other  hand,  the  pulverized  coal  engine  has 
much  more  brick  work  in  which  a  large  amount  of  heat  will 
be  stored  during  the  firing-up  process. 

Perhaps  this  feature  of  firing-up,  especially  to  railroad 
men  who  have  to  do  with  the  liring-up  of  locomotives  and 
getting  them  out  on  their  various  schedules,  will  be  most 
mteresting.  It  is  possible  to  fire-up  this  type  of  locomotive, 
raising  the  boiler  pressure  to  the  maximum,  then  shutting 
*he  fire  off  by  stopping  the  supply  of  fuel,  and  then  allowing 
the  engine  to  stand  for  several  hours  without  any  further 
attention.     All  that  is  necessary  is  to  relight  the  fire  about  5 


minutes  before  engine  is  due  to  back  out  of  the  house, 
providing  boiler  pressure  has  not  fallen  Ijelow  60  lb.  In 
fact,  on  several  occasions  the  engine  has  stood  8  hours  in 
the  roundhouse  and  fired  up  again  with  its  own  steam. 

Among  the  many  benefits  enumerated,  the  elimination  of 
the  ash  pit  appeals  to  the  smoke  insj)ector  very  strongly, 
there  being  no  necessity  for  cleaning  fires,  as  the  only  non- 
combustiljle  residue  to  be  disposed  of  is  the  slag  which  is  of 
a  glassy  nature  and  composed  principally  of  silica,  iron  and 
aluminum,  this  being  of  a  brittle,  self-dumping  and  easily 
remova+jle  nature  when  solidified.  The  amount  of  slag  as 
compared  with  the  ash  from  the  hand-fired  engine  is  4  |)er 
cent  in  the  former  and  15  per  cent  in  the  latter. 

Characteristics  of  Fuel  for  Po'^dering. — It  has  generally 
been  thought  that  for  the  burning  of  solid  fuels  in  powdered 
form  in  suspension,  a  bituminous  coal  of  less  than  .>0  per 
cent  volatile  matter  could  not  l>e  used  with  satisfactorj- 
results.  As  the  object  is  to  convert  the  powdered  fuel  into 
a  gaseous  state  as  early  during  the  process  of  combustion 
as  practicable,  this  characteristic  as  regards  the  desired  pro- 
portion of  volatile  matter,  while  desirable,  has  not  l)een  found 
to  be  essential.  Satisfactory  results  are  now  being  detained 
in  locomotive  practice  from  semi -bituminous  coals  analyzing 
as  low  as  21  j^er  cent  volatile  and  having  15  per  cent  ash 
and  moisture,  and  with  mixtures  of  40  per  cent  anthracite 
having  7  per  cent  volatile,  and  of  60  per  cent  bituminous 
having  24  per  cent  volatile,  making  an  average  of  alx)ut  17 
per  cent  volatile. 

With  pulverized  coal  it  is  entirely  practicable  with  in- 
ferior grades  of  bituminous  and  sub-bituminous  coals,  such 
as  mine  refuse  and  sweepings,  run  of  mine  screenings,  slaked 
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coal  and  lignite,  to  operate  with  the  results  previou.sly  de- 
scribed. During  the  past  year  the  fuels  descril)ed  in  the 
following  table  have  Ijeen  successfully  used  while  engine  was 
|)erforming  regular  ser^'ice: 


Unwashed  Screenings 
^ 


Kentucky 

C  ontents                                Illinois  Bituminous  liituminous 

Moisture  (per  cent) Irom        3.18  to  15.36  1.9  to  2.8 

Volatile  (percent) Average                34.0  30.0 

Fixid  Carbon  (percent)...      .Xverage                47.0  54.0 

.\sh    (per   cent) .V.crage                10.0  8.0 

Sulphur  (percent) \verage                  1.70  0.79 

15.  t.   u From         10.720  to  12,400  13,964 

Finoness   ( per  cent) 

Through  100-Me=h From      9o. 7  to  99.69  93.0% 

Through    200-.Mesh From    71.45  to  97.06  83.0% 


North 
Dakota 
Lignite 

1.8 

47.25 

40.91 

9.32 

0.79 

10.96(V 

98. 
95.9 


During  the  period  of  experimentation,  the  most  interesting 
feature  was  the  tests  that  were  made  in  April  of  this  year, 
between   Chicago  and  Milwaukee,   a  distance  of   85   miles^ 
comparing  the    pulverized    coal  engine  burning  pulverized 
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I  lu'  ti]ui|>nun?  iii-talKd   in  ilii-  i  nu'im-  \\a>  oliiaiiu-d   Inmi 

■  .    till'   l.(>i  omoti\c    l'ulvrri/i.(l    I'lul   ('«»ni|»any.   Niw    NOrk.   .hkI 

;    ^va>  \hv  M-uMwl   m-tallali<m  til"  ii*  kind   in  thi>  lountr).     On 

ihi^    lotomotivr,    liiiucvir.    ilu-    hidiiii,'    nu'(  liani~in   and    tan 

liloutrs  ari'  «»|KraU(l  or    ire  driwn  liv  ilcitric    motor-  uhitli 

;   .rwi-ivr  tin  ir  rUitriial  iiurL:\    trnm  a   (urn-  turlio-miurator 

liKatrd  on  llu-  front  «)1  the  tiiijiiH'.  wliiili  it  -liould  lit-  riiiiiin 

lion'd   is  onl\    a  t(ir.|»orar\    r\|H-di«ivt.      SiiK  r  thi-  iTi<tallatioi) 

a  varialile  >})ctd  .-tiain  turliiin-  lia>  lurii  divilo|ird   for  dri\- 

\  ■  inir  tlii-  tVt-dini:  nu't  hani-in  wliii  h  i-  nion-  -implt-  in  o|Kraiioii 

.-and   K—  iom|ilii.ati><l   in   lon-triution   and   niorr  n  ononii*  al. 

The  [lowdiTrd  (oal  i>  contaiiKil  in  an  t-ndox-d  tank  on  tin' 

!<  iidcr.      In   tlif   l.ottoni   of  tlii>  tank   liii-ri'   arc  thru-   -i  ri  u 

ionveyors,  wliii  I)  liriim  lin-  fm  I  to  tin-  feeder-  wlun-  it  i  oni 

.  Biiitiilcs  with  lliv  air  from  ilu    fan  ami  i-  l»lo\vn  iliroiii,di  tin 

'l1«-\ii>]r  idnduii>  into  tlir  iio/./Ii-  and /from  tlurc  to  liir  tlini 

l.iinu'--    uliii  Ii    riHiT    tlif    l'iril>o\    jii-t    niidi-r    the    nuidriim. 


i  i-intr  ( ointiiiiiitly  !()(  atid  -o  iJiai  it  i-  \tr\  .-I'ldom  iUHf>>ar 
for  ilu  I'lrrman  to  lM  off  tin-  .-lat.  wlun-  ]w  ran  kivp  a  am 
-taut  l(M)kout  tor  >ii;naU. 

From  the  Ituriur  outKt-  tlu-  fiul  and  air  |ia>-c'>  into  th. 
iia-ifyiniz  iliamlKr.  uliitli  i-  fornnd  li\  a  [irimary  ari.1 
IfKiitt'd  just  oviT  till-  outlri  of  tiir  l)unuT.<.  and  from  tJKTe  ini< 
till'  toinhustion  cliamlRT.  Vhv  products  of  «oml)Usti«)n  jjas- 
forward  and  U|i  and  aloni:  tlu'  liotlom  of  the  hrif  k  arili 
tluiH  i-  o\tr  tlu-  top  and  alonu  the  (Town  sluit  into  tiu'  tul)i> 
I  iii-  iirii  k  in  li.  Iiowewr.  is  tin-  standard  lottjniotivo  hrirk 
artli  -It  V  lo-i-  ai;aiti>t  tlii    tluc  -luit  and  ixti-ndiii''  one  l»ri»k 


;_-;ckJn9.  ifntd -ihe  Cm    of    tiie    N  Mtl-'    W^st«:r•1    Lccomoti ve 

J-  rmn;  iJic...  llt-'xH >\ic  iiiUt j u j-i ^  t lu-  i  oa  1  ant T  a i r  ii i M u rv  \  m -.-i  - 
Ih-  nUNrnii  ilfamlHT-  to  ilu-  liumoC;^  wlnn  addMional  air  i- 
.■utoniatitaily  aidnitttd  l.«y  imUitiioit  artordinu'  to  ilif  amount 
<.if  fuyl  Um.ii  u.-vil.  lafort-- it  n;i«  In-tlu*  liuriur  outiri-.  I  lu 
dainptr.-  m  ilit'mi\iiiir  t*haml:Cr-  an-  uiidrr  ilu  *\\r.ri  ('oiitrol 
wf  till  iTrtmali: and  arc  used  to  adju-t  the  yolami'  and  vilo*  it\ 
of  tlu-  ihilured  air  -u|ip)itd  at  tUi>  fioint  wluii  th*-  cmiim-  i- 
u-iiiu. -t»  .im,  aiu^  to  -lira  off  i!u'  air  -iipply  ulufi  standing'- <ir 
Irifiini;.  lire -."-iKVii  o'f  tJK-  -i  rcw  <  onvoyur-  in  the  tank  al-- 
i-  MinirolM -W,  ilu-  -tjntijah.  all   tlu-  .onirojliivi  apparatu- 
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hiirlu  r  than  llio-c  u-cij  in  the  -ainc  typi-  of  i-nnim-  luuul  fired. 
I  hi-  im Tiase-  the  llame  travel  aiul  the  evaporation  c-ffK  ieiuv 
(;i'  the  hat  k  head  of  ihi-  t'ireliov. 

it  was  e\pi-(ted  that  -ome  dilTuullv  would  l»e  exjierieiued 
ih  the  life  of  tile  l.rii  k  work  a-  well  a-  from  a  hrehox  witii 
hall  ,-ide  sluet-.  liUI  due  to  lh>'  attioli  of  the  tlame-,  whieli 
haw  a  rollint:  rather  than  a  l»la-t  aetitm,  no  trouMe  has  I.een 
<■  .piTieiu  ed.  in  tail,  it  ha-  Imn  toiut'ded  li\  the  Loiler- 
iiv.iker-  that  tile  lifehox  i-  in  heiiir  (omlitioii  than  it  wduhl 
have  iieiii  il  plated  in  hand  fin  tj  -crNife,  hetau-i-  of  thr  even 
l<  mperatun  m.iintainetl  .mil  no  tooling'  ifft<i-  from  opening 
liu-  fire  door. 

I  he  use  tif-  tili>  apparatu-  ha-  iiuna-td  ihe  ia|iaiit>'- 
uiuli  r  whit  J).  tlif>  hoilt  r  may  I.e  tipt  latitl  t<»  the  extent  tif 
lhr«f  4dn.  -afity  valve.-  whieh  are  rit|uiretl  in  projierly 
relieve  the  l.oiler.  where  three  .■>-in.  -afet\  valve-  i-  tli**. 
-tanthird  for  tlii-  tyj)e  of  cniiine  uiuler  lumtlhred  comlitions./ 
It  is  ]tossilile.  also,  to  iiu  rea-e  the  -i/.e  of  the  no//le.  thereliV 
ntkit  ini:  Itatk  pri--siire  and  wear  ami  tiar  tin  mat  hiiu  rv.  ami 
makini,'  it  a  smarit  r  emrine. 

.V  nit-i  impiirtaiit  t'ai  lor  i-  to  have  the  (ti;il  [iroperh  pre- 
p;ired.  ilu-  lie-t  re-ults  ciniKit  he  ol.tained  unle--  tho 
juhfri/ed    I  oal     tcntain-     iint     to    exi.cil     t.ne    per  tfiit     t.if- 
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iiKiiVturc,  and  is  milUd  m»  lluit  >5  jK-r  niii  ol  ilic  total  will 
),,i-.«  lliroiliili  a  J(><t-in<.>li  x  r^vii,  aiul  ''5  |)<.r  « rut.  ot  llu- 
iiital  ihrouilli  a  l<i(t-im>li  m  nni.    ■;.•■•.■ 

I'lu'   loivtriil     III"     tiu-    firr    i-    >iuli    that    wliijr    -tandiiii:    at 

-t,ili<in<   it   can   l>c  i'\tijii:n'"~''t'(l   iiiiiri'ly   to  |»rL\(.-nt   ua.-lc  of" 

Ml  ,1111  thruimli  tiu-  \H)\)>.     ( )n  >rv»'ral  (uta-ioii-  wIutl'  it  \va> 

,,,  r— ary  to  wait  from  15  to  45  ininuti-  in  tmninal  >tatioii> 

,  K.rc    icavinu   tinu-   tiu'    hrr    wa-   aiw;i\>    t.\linmii>lK<l.    and 

111  II   rrliLrliti'd     I'rom    S   to  5   inimiti-   lulorc-  Kiudiutor  Liavf 

-iial  to  >tart. 

llu-  fi'-iii'..'  up  ■)(  \\u-  loronioiixr  i-  \i  ry  >ini|)K-.  In  t"irinL.'  iiji 
!i,  l(u oniotivi-  in  tlu-  roundhou-i-  all  that  is  niri>-ar\'  i>  to 
li|il\    ahoiit     a     |)ound     ol     liuhti-d     wa-tr     whi(  h     ha>    Itccil 
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>atiirati(|  with  l"i!i-I  oil  'o  'he  outiri  ol"  om  of  tlu'  liiini(.r>.  tian 
>tart  ihf  krdinLr  nir(  li;ini>ni  and  tlu-  ( o;d  will  i^niti-.  A 
i'lowtT  iiui.-t  hi>  .u>t'<l  at  all  tinu>  wlicn  t'irc  i-  lairnint,'  and 
dirotiU-  i>  ( lo^rd  ill  ordiT  to  indiuv  l\\<-  ( (iniliu-tihU-  mixturr 
tnt<)  the  funiaif.  The  iini>sion  of  -ntokc  i-  |>raitita!l\ 
ni'tiliyihlf.  In  t'lrini:  up  an  iiiLrinc  wlnMi  i<  cold,  and  round- 
hnu-r  .-train  is  la'iiii;  u.-cd  for  the  >ta(  k  Mower  a-  well  a-  to 
drivt'  the  turi)ini-.  the  -moke  reudiiiL^  ha-  n-ad  onedialf  of  oiu' 
|H'r  cent  accordiiiL,'  to  the  kiimelm.inti  (hart  for  from  5  to  in 
•niinute-.  A-  the  liritk  work  in  tin-  finliox  heeonii-  Ikateil 
tlii-  gradually  di-appear-.  When  eiiiiine  i-  heimr  worked 
on  the  road  pulliiii:  a  train  the  o|urat:on  i-  ali.-olut<l\ 
siiiokt  ii--.  I  iuTc  ari  no  -park-  nor  eiiuicr.-;  eniiited  from 
till-  -t,H  k  at  any  time.  >•  '...     ;'  -    ''^      ■-■  •  '^a!  .;•:-.^ 

A  \rry  notieeahle  feature  in  tlu  initial  firing'  up  protX'SS 
"I  thi-  «iiL,Mne  i-  not  alom-  the  ea-t'  with  whidi  thi-  (an  he 
ai(()nipli-hed.  I>ut  also  the  -mall  amount  of  (oal  (on-umed 
and  the  rapidity  with  whiih  the  -team  can  \k-  raisid  frcjin  (old 
■•\aur.  wliidi  i-  from  >(l  to  '•<>  minute-.  Several  te-t-  >liow 
di.it  75(1  Ih.  of  (o:il  i-  die  iveraL'e  amoiuit  u.-ed  to  obtain  full 
Ifilcr  I're— uii-  a-  aLTain-t  1.7')(l  Ih.  of  coal  a-  u-e.|  on  a 
hand  lired  eniiine  of  tlu-  same  ela->.  However,  it  mu>t  he 
r(  niemhiTi'd,  in  (<impari-on.  that  the  iiaiid  fired  en^iiK'  ha-  a 
Kiel  lii'd  still  on  the  urates  wlii(li  |>os-es,-e.-  ( onsideraltle  lieat 
eiiertiy.  <  )n  the  other  hand,  the  piilveri/ed  coal  engine  lia- 
mu(  h  more  hri(  k  work  in  \vhi(  h  a  larye  amount  of  heat  will 
he  .-tored  duriiiiZ  the  t"iriiiu-up  process. 

Perhaps  this  feature  of  tniim-up.  is|iecia1ly  to  railroad 
nien  who  ha\c  to  do  with  the  t'lriiiL'-iip  ^if  lodimotive-  and 
u'ettinu  them  out  on  their  various  xhedule-.  will  he  mo-t 
intere-tiii<f.  It  i-  po-.-ihle  to  fire-up  thi-  t\pe  of  hHomotive. 
rai-inii  the  l»oiler  pressure  to  the  maximum,  then  -huttinii 
*lio  tne  off  !»y  stopping:  the  >-i'ppl\  <if  fuel,  and  then  allowinu 
tile  en^ijie  to  stand  for  -(Veral  hour-  without  any  further 
attention.     All  that  i>  ni(i--ary  i-  to  reliiiht  the  I'lri   alMiut  5 


inimites  Tefore  oTiiiine  is  due  tcj  hack  out  of  the  hinist*. 
priividiiiLj  i'oiler  iire>-ure  ha-  not  falh  ii  UhiW  (tO  II).  In 
fait,  on  .-everal  o( casion;?  the  cH.u'ine  has  >t«)o<l  .s  hour-  in 
the  roundhouse  and  lired  up  airain  with  it.-  own  >te-ani. 

.\monu  the  many  henettts  enumerated,  the  elimination  "i 
the  a-h  pit  a]»|)eals  to  the  -moke  in-pe*.lor  very  -tron^lv. 
there  heinu  no  necessity  for  ( leanint;  hres.  as  the  onl>  noii- 
(omhu-tiliK  re-idue  to  he  di-posed  of  is  the  -lat:  whi(  h  i-  ot 
a  !ila->y  naturi  and  (iimjio-e<l  priu' i]'all\  of  siliia.  iron  and 
aluminum,  thi-  lieinu  of  a  l.rittle.  -ilf-dum|>ini;  and  ea-il> 
nmovaiile  nature  when  -olidified.  The  amount  ol  slaii  a- 
'ompared  with  the  a-h  from  the  liand-tlred  enj^ine  i-  4  per 
•  i-nt   in  the  foriiu  r  and    15   |ier  tint   in  the  latter. 

(  7.',/r./(7rr/N/;V..  of  l-'inl  for  I'tK^ili  ri;:^. —  It  ha>  ueiierall) 
Ik  en  thouizht  that  for  the  hurniiii:  of  -olid  fuel.-  in  powderni 
form  in  -u-piii-ion.  a  liitumiiiou-  coal  of  le>s  than  .•><'  per 
((lit  volatiU  matter  (ould  not  he  u-i-*!  with  -ati>faitor\ 
|■e-ult^.  .\-  the  ((hject  i-  to  ((invert  the  pou<lere«l  fuel  into 
a  ua-eou>  -tafe  as  earh  durinu  the  pr(Ke»  of  coinhu-tion 
a-  pra(ticahle.  thi-  (  liara(  teri-ti(  as  rei:ard>  tlu  de-iretl  |»ro- 
portion  of  volatih  matter,  while  de-irahle.  lia-  tiot  l>een  found 
to  he  e— eiitial.  Sati-fadory  re-ult-  are  now  U-iin:  ohtained 
ill  l(;(.(im()ti\(  |ira«ti(e  from  m  iiii-hituminou-  dial-  anah/im: 
a-  low  as -21  i)er  ((.lit  \olatile  ami  luivini:  15  jkt  ( cnt  a>h 
and  mcjisture.  and  with  mixtures  of  4(1  jk.t  cent  anthrai  it( 
havinti  7  per  ( cnt  xdlatile.  and  of  60  pi-r  tent  hituminou- 
ha\iim  -'4  pi  r  ( ent  vol.iiiK.  makini:  an  averairi-  of  ahout  17 
]'er  ieiit  volatile."    :' 

With  pulven/.ed  coal  it  i- entirely  pra*tical>le  with  in- 
ferior Lirade-  of  i>itumin<'U>  and  suh-hituminous  coal-.  -U(  h 
I-  mine  refu-e  and  >W((pinL;r.  run  of  tniiu-  -(  recti  in  <:-.  -hiked 
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Locking    Forward   in  the   Firebox   of  the   Pulverized   Fuel   Locomotive 

c<iai  and  liL^nite.  to«i|)erate  with  the  re-ult>  previously  ile- 
-trihed.  During'  the  pa>l  yiar  the  fuel-  dexrilK-d  in  the 
folloWinti  tahl(  have  Ixcii  -U(  ((--fully  u-i-d  while  engine  wa- 
performin<:   regular  servici-:.     ,  ,  ■.  . .     • 

,.   ^..    V,-.    •'       ...,.■•  I"ii\\aiili«.<t  SiTii-jiiii>;>  'I  ■ 


i  «)UU'i:tS>  .     .    -■ 

M"ii-tiiri-  (ptr  ro.til »  <v.  -i  .  .' 
\  >>J;itilf  <  t  t-r  c«,-t|l V.  .  ,  . . , .'  , 
r'i\i-.I  farltiMi  I'lH-r  cflH  >  ..  . 
.\-!i  ( jiir  niit  »  .,,.■.,..■.;... ■ 
.Siil.iliiir  I  p«r  fi:ntj  .••■-■•.-•  .■ 

I'..   I.  11 .-...,.■.  ..4-.' 

I'iii   in—   <  I'lr  cciii  »».  .-.v  .-J".  ■ 
riir-.ttuli   nx'  Mt  "-h.,. ........  ,.^ 

rtii-oncli    .'(«>-Mt'.«lj:. . .  ;.  i':'. 
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Durini:  the  period  of  experimentation,  the  most  intere-tinc 
featur(    wa>  the  te>t-  that   were  made  in   .\pril  of  tln>  year, 
hitwceii    (hiiairo   and    Milwauk(c.    a    di>tanci-   of    iS5    miles, 
(omjiarinu   the     pulv(  ri/ed     (oal    (.nL'ine    hundni;    pulveri/.ed 
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mine  run  Kentucky  screenings,  and  another  engine  of  the 
same  type,  hand  fired,  burning  Kentucky  lump  coal.  Both 
engines  were  equipped  with  superheaters,  and  a  dynamometer 
car  was  used  in  all  the  tests.  The  following  table  gives  the 
average  results  of  these  tests: 

Locomotive    nunihcr , 128  127 

Method  jf  firing Pulverized  fuel  Hand 

Kind  of  coal  used Ky.  screenings  Ky.  lump 

Klapsed  lime  (hours) 4.0276  4.0958 

Running  time  (hours) 1.8687  3.9688 

Tonnage   291  278 

Xuniber  of  cars 5.8  S.S 

Mileage   170.79  170.75 

.\"erage  drawbar  pull   (pounds) 2,711  2,527 

Horsepower  per  hour 319. S  290.3 

Coal  u?ed  (ton«).  running 3.815  3.783 

Water  used   (gallons),  running 8,381  7,350 

( -lal   per   hp.   hr.    (pounds) 6.17  6.57 

Water   per   hp.    hr.    (pounds) 56.48  54.14 

Water  evaporated  per  lb.  coal  (pounds) 9.15  8.09 

Coal  used  for  firing  upt   (tons) 1.569  2.775 

Total  coal  used   (tons) 5.384  6.558 

tThis  item  includes,  in  addition  to  firing  up,  the  amount  of  coal  used  in 
taking  the  engine  to  and  from  the  train  and  the  amount  used  hy  the  en- 
gines  during   the   "dead"   time. 

From  o])servations  taken  the  gas  analyses  showed  1.^  per 
cent  COo  when  the  coal  was  fired  at  the  relatively  low  rate 
of  about  3,000  lb.  per  hour,  and  is  increased  to  16  per  cent 
CO..  as  the  rate  of  combustion  increases.  At  the  same  time 
the  smoke  [)ox  temperatures  averaged  450  deg.  F. 

In  condu-sion,  the  results  that  are  lie'ng  obtained  from  this 
locomot.ve  in  .service  mav  be  sunim  irized  as  follows: 

First — Smokek'.ss,  sparkless  and  cinderless  operation. 

Second — Saving  of  from  1 5  per  cent  to  30  per  cent  in  fuel 
of  equivalent  heat  value  fired. 

Third — The  elimination  of  ash  pits,  their  delays  and 
expense,  and  the  arduou.'^  labor  of  dumping,  cleaning  and 
building  new  fires. 

Fourth — Enlarged  exhaust  nozzle  resulting  in  .'smoother 
working  engine,  and  increasing  the  efficiency  of  the  boiler. 

Fifth — Ability  to  maintain  maximum  l)oiler  pressure  under 
all  working  conditions. 

Sixth — No  special  fuel  required  for  firing  up,  thereby 
eliminating  the  enormous  j)ile  of  wood  or  coke  necessary  for 
ordinar\^  methods. 

Seventh — The  al)ility  to  make  use  of  inferior  grades  of 
coal  which  cannot  be  utilized  to  good  advantage  otherwise. 

Eighth — The  firing  of  the  boiler  is  entirely  automatic.  No 
fuel  whatever  is  supplied  to  the  furnace  hy  hand  shoveling. 
Less  physical  requirements  in  firing,  as  the  fireman  is 
relieved  from  manual  exertion.  To  use  the  railroad  colloquial 
of  the  day,  it  is  not  necessar\'  to  "choke  the  No.  6,  throw  in  a 
slug,  get  up  on  the  seat  box  and  ride  the  fire  out"  while  the 
Smoke  Inspector  is  holding  the  stop  watch  and  wondering 
whether  or  not  the  smoke  will  ever  clear  up. 


TRIANGLE  FOR  USE  IN  TRACING 

BY  HUGH  G.  BOUTELL 

The  accompaning  sketch  shows  a  triangle  which  was  de 
veloped  by  the  writer  and  has  proved  particularly  useful  ii. 
tracing  work  where  speed  is  essential.  It  is  made  up  of  two 
45 -deg.  triangles,  one  enough  larger  than  the  other  so  that 
it  projects  about  ^  in.  on  all  three  sides.  The  two  triangle^ 
are  held  together  with  Le  Page's  glue. 

In  tracing,  considerable  care  is  required  to  slide  an  ordi 
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Convenient  Triangle  for  Use  in  Tracing 

nary  triangle  up  to  a  freshly  inked  line  without  touching  the 
wet  ink.  In  the  double  triangle,  the  yi-in.  projection  of  the 
upper  part  obviates  the  danger  of  blotting  the  tracing.  It 
also  allows  greater  lateral  freedom  of  the  ruling  pen  and 
makes  possible  better  matching  up  of  straight  lines  and 
curves. 


The  Power  of  a  Horse  Less  Th.an  .a  Horskpower. — 
The  power  exerted  by  a  horse  when  plowing  and  traveling 
1.8  mile  per  hr.  and  pulling  about  150  lb.  amounts  to 
0.72  of  the  so-called  mechanical  horsepower.  Dynamometer 
tests  have  shown  as  high  as  200-lb.  pull  at  the  rate  of  1.8 
miles  per  hr.  This  amounts  to  0.96  hp.  It  is  therefore 
evident  that  when  Watt  determined  the  mechanical  ecjuiva- 
lent  of  a  horsepower  he  selected  a  better-than-average  liorse. 
— /'o'u;er. 

The  Proper  Tool  for  Triinc.  Grixdixo  Wheels. — 
The  diamond  tool  is  the  most  efficient  means  for  truing  the 
face  of  grinding  wheels  for  precision  work  .^^o  far  discovered. 
The  rea.<;ons  are:  Diamonds  or  bortz  are  harder  than  the 
wheel  to  l)e  trued;  they  are  obtainal)le  in  sufficient  quantities 
to  meet  the  demand;  they  provide  a  means  of  making  the 
wheel  a  true  cylinder  and  at  the  same  time  provide  an> 
kind  of  wheel  serxice  desired;  they  lend  themselves  to  a 
reasonably  ea.'^y  setting  and  are  conveniently  applied  to  the 
work,  and  the  waste  of  the  wheel  is  negligiiile. — Grits  and 
Grinds. 


Railro.vd  Coal  Consumption. — The  railroads  of  the 
United  States  used  128,200,000  net  tons  of  coal  in  1915. 
I'his  amounts  to  about  24  per  cent  of  the  total  output.  The 
bituminous  minc^  furnished  122,0()0,()00  tons,  which  is  28 
per  cent  of  tlieir  ])roduction.  and  the  Penn.'^ylvania  hard  coal 
regions  supplied  (), 200.000  tons,  approximately  7  per  cent 
of  the  total  })r(Khicticn. 

Size  of  Steam  Pipes  for  Reciprocating  Engines. — 
Size  of  steam  })ipes  for  reciprocating  engines  operating  at 
full  stroke  may  be  determined  by  comparing  the  diameter 
of  the  cylinder  squared  and  multiplied  by  the  piston  speed 
per  minute  with  the  diameter,  assumed,  for  the  steam  pipe 
squared  and  multij)lied  by  the  desired  steam  velocity.  Ex- 
anifjle:  The  pipe  size  for  a  20-in.  cylinder  and  the  piston 
operating  at  600  ft.  per  min.  is  between  6  and  6.5  for  a  steam 
velocity  of  6,000  ft.  per  min.,  since  20  X  20  =  400  X  600 
—  240.000,  while  for  comparison  6  X  6  =  36  X  6,000 
~  216,000  and  6.5  X  6.5  =  42.25  X  6,000  =  253,500. 
The  6-in.  pipe  would  require  a  steam  velocity  of  240,000  -f- 
36  =  6,666  ft.  per  min..  while  in  the  6.5-in.  pipe  the  .steam 
velocity  would  be  only  240.000  H-  42.25  =  3,857  ft.  per  min. 
— Power. 
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THOUGHTS  SUGGESTED  BY  INDIAN- 
APOLIS CONVENTION 

The  following  thoughts  were  not  necessarily  expressed  on 
the  floor  of  the  convention,  but  were  suggested  by  some  one 
or  more  of  its  varied  activities.  Editorial  comments  of  special 
interest  in  this  connection  will  be  found  on  pages  549  and  550 
under  the  following  heads:  "Higher  Officers,  Attention"!; 
•  rniform  Interpretation  of  Interchange  Rules";  "Loss  and 
Damage  to  Freight";  and  "Car  Department  Apprentice 
Problem." 


in  following  up  such  recommendations  as  they  may  make, 
once  they  are  sure  they  are  in  the  right. 


What  Manner 

of  Men 

Are  They? 


It  was  my  first  experience  in  attending 
a  convention  of  the  Chief  Interchange 
Car  Inspectors'  and  Car  Foremen's  As- 
sociation. Naturally  the  question  fore- 
most in  my  mind  was  as  to  how  it  would  compare  with  simi- 
lar meetings  of  the  other  railway  mechanical  associations. 
H<j\v  would  its  members  check  up  individually  and  collec- 
tively with  those,  say,  of  the  General  Foremen's  or  the  Mas- 
ter Blacksmiths'  Associations?  How  would  they  express 
themselves  in  the  discussion  of  complicated  questions  ?  With 
what  degree  of  executive  and  business  ability  would  the  pro- 
ceedings be  carried  on? 

Briefly,  the  gathering  was  large,  the  attendance  good  and 
consistent  at  the  two  sessions  each  day;  the  members,  clean- 
cut  in  appearance  and  good  at  expressing  themselves  on  their 
feet;  the  meeting  notable  because  of  the  comparatively  large 
number  of  the  younger  men  in  attendance — on  the  whole  one 
could  not  but  be  favorably  impressed  with  the  appearance 
of  these  men  and  the  manner  in  which  the}'  conducted  them- 
selves. 

Car  inspectors  and  car  foremen  I  Officers  in  the  mechanical 
and  operating  departments  have  sometimes  elbowed  them 
aside  as  if  they  were  not  worthy  of  or  capable  of  the  bigger 
things  in  the  mechanical  department.  Times  have  changed. 
With  the  more  severe  and  exacting  conditions  it  has  Ijecome 
apparent  that  just  as  high  and  possibly  a  higher  degree  of 
executive  and  technical  ability  is  recjuired  to  solve  car  de- 
partment problems  and  handle  the  labor  question  as  in  the 
locomotive  and  operating  departments.  Indeed,  in  the  strug- 
gle to  hold  down  the  operating  ratio  in  the  face  of  higher 
labor  and  material  costs,  increased  taxes  and  greater  expense 
entailed  by  state  and  federal  regulation,  it  is  quite  probable 
that  greater  possibilities  for  increased  efficiency  lie  in  this 
field  than  in  the  other  departments. 

Sizing  up  roughly  the  men  in  attendance  at  this  conven- 
tion and  comparing  them  with  the  personnel  of  the  other  as- 
sociations it  would  appear  that  the  men  are  availal)le  for  this 
great  task  ])rovided  they  are  given  proper  encouragement — 
and  the  word  "encouragement"  is  used  in  a  large  sense. 
Their  suggestions  and  recommendations  should  be  given  a 
respectful  hearing,  and  the  fact  that  they  are  on  the  firing 
line  and,  if  capable,  are  thoroughly  familiar  with  the  detail 
problems,  should  give  weight  to  their  recommendations.  The 
higher  officers,  or  the  interests  they  represent,  will  jje  liable 
to  pay  dearly  for  carelessness  or  indifference  to  the  opinions 
and  suggestions  of  these  men,  and  l)y  the  same  token  the  car 
department  officers  and  foremen  should  be  firm  and  insistent 


Big 

Possibilities 
Ahead 


Heretofore  the  association  has  confined 
its  work  to  the  consideration  of  the 
interchange  rules.  Because  of  the  proba- 
bility of  fewer  changes  in  the  rules  in 
each  succeeding  year,  the  executive  committee  of  the  associa- 
tion decided  last  February  to  widen  its  activities  and  give 
more  and  more  attention  to  car  department  problems  other 
than  those  concerned  strictly  with  the  interchange  rules.  A 
study  of  the  convention  proceedings  will  show  with  what 
great  success  the  new  venture  met,  in  spite  of  the  limited 
amount  of  time  available  for  getting  it  started.  A  most  im- 
portant factor  in  this  success  was  the  prize  competition  on 
car  department  apprenticeship.  The  association  is  under 
obligations  to  the  donor  of  the  prizes  for  following  it  up  with 
a  similar  offer  for  the  1917  convention.  Now  that  the  ice  is 
broken  and  the  association  has  grown  to  a  larger  size,  it  is  to 
be  hoped  that  a  greater  number  will  take  part  in  the  second 
competition.  And  this  is  said  with  no  reflection  on  the 
number  which  took  part  in  the  first  one.  It  was  splendid 
for  a  starter.  The  prizes  are  well  worth  striving  for;  the 
financial  return,  however,  is  only  a  small  part  of  the  reward 
to  those  who  take  part.  The  prestige  that  will  come  to  the 
winners  and  the  greater  res|)ect  in  which  they  will  l>e  held  by 
their  comrades  is  of  far  greater  importance.  Those  who  do 
not  win  will  l)e  amply  rewarded  by  the  effort  which  they  will 
make.  It  will  crystallize  their  ideas  and  start  them  at  work 
in  the  local  solution  of  the  biggest  problem  which  today  con- 
fronts the  car  or  any  other  department  of  a  railroad. 


Stumblinji 
Blocks 


The  use  of  the  word  "reasonable"  with- 
out qualification  in  legal  enactments  has 
cost  millions  in  litigation.  In  a  smaller 
way,  the  expression  "unfair  usage"  in 
some  of  the  interchange  rules  and  the  wording  of  paragraph 
2  in  Rule  4  are  about  as  troublesome.  The  latter  paragraph 
reads:  "Defect  cards  shall  not  be  required  for  any  damage 
that  is  so  slight  that  no  repairs  are  necessar}."  Because  the 
inspectors  fear  that  they  will  l)e  criticised,  many  defect  cards 
are  applied  that  under  this  rule  are  not  required.  The  de- 
lays and  useless  expenditure  of  time  and  money  thus  caused 
amount  to  a  large  item  on  many  of  the  roads.  This  rule 
stirred  up  far  more  discussion  than  any  other;  the  final  recom- 
mendations of  the  convention  as  to  its  application  will  be 
found  in  the  report  of  the  convention  proceedings. 


e    .  ^  T^-  While  the  work  of  the  convention  was 

having   lime  u      ji   j   •  ^  i-  • 

?  handled  m  a  most  expeditious  manner, 

.-    ..  ^  it  mav  be  well  to  see  if  there  is  not 

Meetings  -      ...   ,     ,,  .         , 

some  way  of  still  further  conserving  the 

limited  amount  of  time  which  is  available  for  the  meeting. 

This  is  necessary  because  there  will  always  be  more  problems 

requiring  discussion  than  can  be  handled   in   a  three  davs" 

convention,  and  it  is  hardly  wise  to  try  to  hold  the  members 

for  a  longer  time.     An  important  factor  in  conserving  the 

time  this  year  was  that  the  officers  were  always  on  hand  and 

in  place  well  in  advance  of  the  announced  time  of  the  meet- 
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ing  and  the  gavel  came  down  with  a  thud  on  the  exact  min- 
ute. It  would  seem  advisal)le  for  the  officers  or  the  executive 
committee  to  appoint  some  member  or  a  small  committee  in 
advance  to  study  the  changes  in  rules  and  be  prei)ared  to 
state  concisely  and  clearly  the  changes  which  have  Ijeen  made 
in  each  rule  so  that  the  complete  reading  of  the  rule  will 
be  unnecessar}'.  In  addition,  each  member  should  be 
fully  prepared  in  advance  to  ask  questions  concerning  its 
application  or  to  make  suggestions.  Consideral)le  time  was 
lost  on  several  occasions  because  members  asked  questions 
apparently  on  the  spur  of  the  moment  and  without  any  real 
thought  or  study  as  to  the  special  application  of  the  rule. 
This  is  not  fair  to  the  rest  of  the  meml)ers. 


„  .   ^  In  welcoming  the  convention  to  Indian- 

rrotectm^  i-        i  i  , 

.  apolis  the  corj^oration   counsel  empha- 

Stockholders  '^^?^  *^^^  importance  of  the  car  inspec- 
tor  s  and  car  foreman  s  work  from  the 
standpoint  of  protecting  the  traveling  public  from  danger. 
And  surely  this  cannot  be  overestimated.  Of  first  importance 
also  is  his  work  in  protecting  the  railroad  from  loss  due  to 
accidents  and  losses  in  operation  caused  by  delays  due  to 
defective  equipment;  then,  too,  there  is  the  large  item  of  loss 
and  damage  to  freight.  A  further  item  of  no  .small  impor- 
tance which  lias  developed  rajjidly  in  recent  years  was  ex- 
pressed by  one  of  the  members  in  the  words  ''protecting  the 
directorshij)s  against  penalties  assessed  for  the  infringement 
of  the  laws."  Safety  appliance  legislation  and  other  acts 
have  added  not  a  little  to  the  responsibilities  and  duties  of 
the  car  inspector.  Likewise  it  requires  greater  responsibility 
on  the  part  of  each  road  in  selecting  and  training  the  men 
better  to  tlisdiarge  these  duties.  L'n fortunately  some  roads 
do  not  seem  to  have  awakened  to  their  full  responsiljilities  in 
this  direction. 


It  is  estimated  that  there  are  2,500.000  chilled  iron  vvhe^l 
renewals  annually  and  if  the  weights  should  be  increased  50 
lb.  each  the  additional  metal  to  lie  purchased  would  approx.- 
mate  62,500  tons,  providing  all  the  renewals  required  an 
increase.  This  is  by  no  means  the  case,  because  many  of  the 
prominent  railroads  in  the  country,  representing  over  a  fourth 
of  all  the  cars  in  use,  are  already  introducing  advance  I 
standards  and  are  using  wheels  much  heavier  than  the  presei.t 
M.  C.  B.  standards.  The  heaviest  725-lb.  M.  C.  B.  standard 
chilled  iron  wheel  for  50-ton  cars  is  lighter  than  the  rolk<l 
steel  wheel  and  there  is  no  good  reason  why  the  chilled  iron 
wheel  should  be  so  limited  in  weight. 

Our  association  has  made  a  ver}-  satisfactory  arrangement 
with  the  University  of  Illinois  through  Dean  \V.  F.  M.  Gos>, 
in  which  it  is  agreed  "that  the  University  experiment  station 
will  undertake  an  investigation  concerning  the  stresses  and 
behavior  of  chilled  iron  car  wheels.'"  In  submitting  a  draft 
of  this  arrangement  to  the  jire'^ident  of  the  University  of 
Illinois,  Dean  Goss  said  in  part  as  follows:  "The  importance 
of  securing  proper  design  and  proper  methods  of  manufac- 
ture for  such  wheels  may  be  judged  by  the  fact  that  there  arc 
now  in  operation  in  the  countr\-  ap[)roximately  20,000,000 
freight  car  wheels,  and  the  demand  for  renewals  alom- 
involves  the  manufacture  of  2,500,000  chilled  iron  car  wheel> 
per  year.  With  these  facts  in  mind,  the  Association  of 
Manufacturers  of  Chilled  Iron  Wheels  has  agreed  to  co- 
o[)erate  with  the  engineering  experiment  station  in  a  .^tudy  of 
the  questions  fundamental  to  the  design  of  such  wheel." 


WORK   OF  THE  ASSOCIATION  OF  MANU- 
FACTURERS OF  CHILLED  CAR  WHEELS* 

The  work  of  our  association  during  the  past  year  has  been 
based  upon  the  recommendations  made  to  the  Master  Car 
Builders'  \\'heel  Committee  during  the  year  of  1914.  Our 
recommendations  were  substantially  as  follows:  First — an 
mcrease  in  the  weights  of  the  625  and  725  lb.  M.  C.  B. 
wheel;  second— an  850-lb.  wheel  for  cars  of  140,000  lb. 
capacity;  third — a  flange  for  the  850-11).  wheel  for  use  under 
the  70-ton  cars  with  as  much  of  an  increa.se  as  would  be 
acceptable  to  the  American  Railway  Engineering  Association. 

Since  our  organization  in  the  year  1909.  we  have  stead- 
fastly maintained  that  the  varied  service  in  the  60,000-lb. 
caj)acity  class  of  cars  made  it  imperative  that  the  weight  of 
the  wheel  should  either  be  increased  to  meet  the  maximum 
conditions  of  service,  or  that  we  should  have  two  standards  in 
this  class.  The  variation  in  ser\'ice  arises  from  the  variations 
in  the  light  weight  of  cars  of  60,000-lb.  capacity,  and  as  the 
standard  of  oj)eration  is  to  brake  the  cars  60  per  cent  of  their 
light  weight  it  must  follow  that  any  class  of  cars  in  which 
there  is  100  i>er  cent  va'iition  in  light  weight,  which  is 
common  in  the  60,000-lb.  ciass,  cannot  with  safety  carry  the 
same  weight  of  wheel.  But  this  is  what  the  manufacturers 
have  l)een  re(juired  to  do. 

The  standard  wheel  specified  for  60,000-lb.  capacity  cars 
weighs  625  lb.  and  the  light  weights  of  the  cars  var}-  from 
20,000  II).  to  5.>,000  lb. 

Our  association  recommended  that  the  weight  of  the  wheel 
be  increa.sed  to  675  lb.  which  would  provide  a  standard 
wheel  to  meet  the  maximum  conditions  of  service  as  to  load 
and  brake,  and  in  asking  for  an  increase  in  weight  of  the 
625-lb.  and  725-lb.  M.  C.  B.  standard  wheels,  we  were  not 
actuated  by  commercial  considerations. 

. — ■ —  »•  ■      —    -  -    ' 

•Kxtracts    from   the   address   of    President   (1.    W.    Lyndon     at    the    annual 
meeting  of  the  association   in   New   York,  October   17,   1916. 


PREVENTING  HOT  BOXES  ON  THE  NEW 

HAVEN 

Fewer  hot  boxes  on  the  cars  of  the  New  York,  New  Haven 
&  Hartford  are  being  reported  than  at  any  time  during  re- 
cent years.  During  the  week  ending  September  9,  there  were 
only  18  hot  boxes  on  passenger  cars  reported  on  the  entire 
Xew  Haven  road,  whereas  in  the  corresponding  week  last 
year  there  were  40  reported.  The  reduction  each  week  in 
comparison  with  the  figures  for  a  year  ago  averages  over  50 
per  cent.  The  improvement  is  due  in  large  measure  to  a 
more  rigid  insj)ection  of  cars,  journals  and  journal  bearings. 

The  lx)xes  are  insi)ected  at  all  terminals  upon  arrival  of 
incoming  trains  and  before  departure  of  outgoing  trains,  spe- 
cial men  l)eing  appointed  for  this  task.  Before  use  the  waste 
is  soaked  for  48  hours,  and  allowed  to  drain  for  48  hours  to 
remove  all  excess  oil.  It  is  packed  in  the  journal  lx)X  in 
tliree  distinct  parts.  The  first  is  a  roll  which  is  packed  at 
the  l>ack  of  the  box  to  prevent  dust  from  entering  the  box 
from  the  rear,  and  to  keep  the  second  or  center  packing  in 
position.  This  second  packing  supplies  the  oil  that  con- 
tinually flows  between  the  journal  and  the  bearing.  It  is 
placed  in  the  box  fairly  lot)sely  and  on  the  underside  of  the 
journal.  The  revolving  journal  draws  the  oil  from  the  waste 
upwards,  but  does  not  move  the  waste  it.self.  The  third  and 
last  i)art  is  a  roll  that  is  placed  in  the  front  of  the  box  to 
keep  the  second  packing  in  place  and  to  prevent  dust  from 
reaching  the  journal. 

Besides  the  frtxjuent  inspections  during  the  journey  of  a 
train,  the  crew  utilizes  every  opportunity  while  the  train  is 
in  motion  and  at  .stations,  to  look  to  see  that  no  smoke  is 
coming  from  any  of  the  boxes.  Upon  arriving  at  destina- 
tion, journal  boxes  are  inspected  for  heated  journals  and 
tho.se  found  unduly  warm  are  marked  with  chalk  as  an  in- 
dication to  car  repairers  that  the  journal  has  given  trouble 
and  reciuires  attention. 


Hk.h  Condenser  Vacuum. — Reducing  vacuum  below  26 
in.  does  not  materially  increase  the  efficiency  of  reciprocating 
engines,  but  in  turbines  there  is  ample  space  or  passage  for 
large  volumes  of  steam  and  the  lower  condenser  pressure  can 
be  fullv  utilized. — Power. 


Car  Inspectors'  and  Foremen's  Meeting 

The  Rules  of  Interchange  Discussed;  First  Prize 
Article    on     Car    Department     Apprenticeship 


THE  eighteenth  annual  convention  of  the  Chief  Inter-  spection.  using  good  judgment  in  order  that  these  cars  may 

change  Car  Inspectors'  and  Car  Foremen's  Association  be  handled  safely,   without  delays,  damage  to  contents   or 

was  held    at    the    Hotel  Severin,  Indianapolis,  Ind.,  criticism  by  the  operating  department.     I  am  aware  that  in 

1  )ctober  3,  4  and  5,  President  A.  Kipp,  general  car  inspector,  the  past  year  we  have  been  seriously  handicapped  because 

Xew  York,  Ontario  &  Western,  presiding.     The  meeting  was  of  labor  conditions  and  slow  delivery  of  materials  and  while 

.;pened   with   prayer   by   Rev.    Frank    S.    Wicks,   pastor   of  we  are  not  responsible  for  this  situation  it  demands  concen- 

AU-Souls   Church.     The  convention  was  welcomed  to  the  trated  effort  and  work  on  the  part  of  all  of  us.     What  is 

I  itv  by  William  A.  Pickens,  corporation  counsel  of  the  city,  needed  to  alleviate  some  of  the  present  day  problems  is  a 

r.    I.  O'Donnell,  of  Buffalo,  responded  to  the  address  of  greater  uniformity  of  eciuipment  on  our   freight  cars  and 


welcome.  During  the  convention  the  association  was  ad- 
dressed Ijy  F.  W.  Brazier,  superintendent  rolling  stock,  Xew 
York  Central  East;  W.  O.  Thompson,  superintendent  rolling 
-tock.  New  York  Central  West ;  A.  La  ^Mar,  master  mechanic, 
Pennsylvania  Lines,  and  Roy  Y.  Wright,  editor.  Railway 
Mechanical  Engineer. 


while  this  subject  is  a  general  one  it  deserves  considerable 
thought  and  should  be  encouraged.  You  can  draw  your  own 
conclusions  as  to  the  time  and  money  that  would  be  saved 
by  this  practice. 

D.  R.  MacBain.  in  his  presidential  address  to  the  Master 
Car  Builders"  Association,  recommended  that  that  association 


Corporation  Counsel  Pickens  said  in  part:  I  doubt  whether     consider  the  advisability  of  making  the  owTiers  of  cars  assume 
tlie  people  generally,    and    especially    the  traveling  public,      all  responsibility  for  the  damage  and  repairs  to  them.     This 

ij-  an  excellent  idea,  but  it  in- 
volves again  the  question  of  equip- 
ment of  uniform  construction,  for 
otherwise  it  would  be  necessary 
for  the  railroads  to  carr\-  a  larger 
stock  of  material  in  order  to  make 
prompt  repairs. 

The  establishment  of  the  office 
of  chief  joint  car  inspector  has 
done  a  great  deal  toward  improve- 
ment in  the  interchange  of  cars, 
and  the  car  inspector  himself  is  a 
vital  factor  in  the  entire  plan. 
Much  has  been  said  and  written 
as  to  the  requirements  of  a  good 
car  inspector  and  much  more  could 
Ije  added.  In  brief,  he  .should  be 
a  practical  man  with  a  thorough 
knowledge  of  car  construction,  the 
M.  C.  B.  rules  and  their  proper 
interpretation,  the  M.  C.  B.  load- 
ing rules,  and  ihe  safety  appliance 
laws;  he  should  be  a  man  of  good 
judgment  and  able  to  apply  the 
knowledge  he  has  obtained  in  the 
performance  of  his  work.  He 
should  have  close  relationship  with 
the  general  inspectors  in  order  that 
he  make  make  more  judicious  inspections  and  better  under- 
stand the  M.  C.  B.  rules. 

I  am  enthusiastic  over  the  good  I  feel  this  association  has 
done  for  the  inspector  and  I  w'-h  ever)'  inspector  could  at- 
tend our  meetings;  surely  he  w  ,  lid  go  home  with  an  added 
interest  in  his  work.  It  behooves  each  one  of  us  to  carry 
back  to  our  men  the  ideas  and  opinions  expressed  here.  The 
M.  C.  B.  rules  of  interchange  are  complicated  and  require 
considerable  thought  and  it  appears  to  me  that  it  might  be  a 
good  plan  to  have  the  references  and  exceptions  follow  each 
particular  rule,  also  to  combine  the  M.  C.  B.  rules  of  inter- 
change, the  M.  C.  B.  loading  rules  and  the  safety  appliance 
laws,  in  one  book  under  the  heading  of  the  M.  C.  B.  code 
of  rules.    By  doing  this  the  inspector  would  be  saved  a  lot  of 


appreciate  the  importance  of  your 
(onvention.  Those  of  us  who  are 
dependent  upon  the  railways  to 
carry  us  about  the  country  realize 
that  upon  your  work  depends  the 
safety  of  our  lives.  Necessarily 
you  become  a  set  of  men  who  feel 
the  re>^ponsibiltiy  of  your  work, 
and  it  is  well  that  you  hold  these 
conventions  to  get  an  interchange 
of  ideas  as  to  how  that  work  may 
best  be  performed.  No  man  pos- 
sesses the  wisdom  equal  to  the 
combined  wisdom  of  his  profes- 
sion and  it  is  to  the  benefit  of  the 
whole  country  that  you  hold  these 
conventions  and  better  learn  to 
perform  your  duties  for  the  ad- 
vantage of  all  the  traveling  public. 

PRESIDENT  KIPPS  ADDRESS 

It  gives  me  great  pleasure  to 
welcome  the  members  and  their 
Iricnds  to  th's  the  eighteenth  an 
nual  conventit^i  cf  the  Chief  In- 
terchange Car  Insj)ectors  and  Car 
Foremen's  Association  of  America. 
Our      employers,      the      railroads, 

which  I  feel  recognize  the  work  that  is  being  accomplished  b\' 
our  as;«ociation,  have  made  it  possible  for  us  to  attend  and  it 
is  sincerely  ho{)ed  that  all  will  derive  profit  from  the  discus- 
sions. Principally  our  meeting  is  for  the  purpose  of  discussing 
the  M.  C.  B.  rules  of  interchange.  We  are,  however,  all  famil- 
iar with  the  great  ])ro]>lems  that  are  confronting  the  railroads 
today  and  the  conditions  we  will  have  to  face  in  the  future 
as  a  result  of  the  stir  in  certain  quarters  which  without  doubt 
will  affect  all  branches  of  railroad  work.  All  work  must  be 
done  thoroughly  ])y  each  individual  as  a  portion  of  his 
effort  to  assist  our  employers  in  solving  some  of  these  prob- 
lems and  there  is  no  better  way  for  us  to  bring  this  about 
than  to  get  a  clear  and  concise  understanding  of  the  M.  C.  B. 
rules  and  then  carry  it  into  practice. 


Chief 


A.     Kipp,    President, 

Interchange    Car     Inspectors'    and 
Car    Foremen's    Association 


\\  e  are  all  familiar  with  the  equi])mcnt  in  use  today,  some  time  and  would  get  a  better  interpretation  of  the  rules, 
of  it  having  received  betterments  in  more  or  less  different         We  have  this  year  broadened  the  scope  of  the  membership 

forms  made  necessary,  in  part,  by  the  use  of  heavier  power,  to   include  car  inspectors,  M.   C.   B.  bill  clerks  or  anvone 

but  we  still  have  cars  that  have  not  been  improved  and  in  actively  engaged  in  the  work  of  the  car  department.    In  addi- 

5uch  cases  our  insjjectors  must  be  ver}'  careful  in  their  in-  tion  to  this  the  association  will  consider,  for  the  first  time, 
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other  subjects  not  relating  particularly  to  the  ^L  C.  B.  rules. 
This  brings  the  association  to  the  task  of  studying  the  car 
department  problem  in  the  larger  sense  and  will  make  the 
association  of  greater  service  to  the  roads  of  the  country. 
A  very  im{)ortant  subject  that  should  be  considered  is  car 
lubrication. 

ADDRESS  OF  MR.  BRAZIER 

F.  W.  Brazier,  superintendent  rolling  stock.  New  York 
Central  East,  said  in  part:  Tiie  Interclumge  Car  Inspectors' 
the  Car  Foremen's  As- 
sociation of  America 
was  organized  for  the 
purpose  of  ol>taining  a 

thorough      understand-  

ing  of  the  rules  of  in-  ^^^^?^^       ^^ 

terchange.      The    asso-  ^^^^  ^     v 

ciation    and    the    men 

comj)osing     it     ha  v  e 

more    to    do    with    the 

safety  of  the  railroad- 

than  any  other  branch. 

There  is  no  body  of 
men  in  the  country  that 
I  take  a  greater  inter- 
est in  than  the  young 
men  that  are  connected 
with    the    rolling    stock 

department    and    who  w.  j.  stoii,  vice-Pres.. 

trv    to   help   themselves.       Chief    interchange    Car    Inspectors' 

»i     ..,     in    ,    „, T  3nd   Car  Foremen's  Association 

Ahout   40   years   ago   1 

started  in  as  a  car  repairer  and  in  those  days  this  class  of 

men  was  very  different  from  the  present  type.     They  had 

to  be  full  fledged  carpenters  and  have  a  kit  of  tools.     A 

car  repairer  also  did  everything  on  a  car  from  the  trucks 

up,  no  laborers  being  provided. 

The  car  department  is  recognized  on  the  New  York  Central 
as  a  big.  important  department.  Over  $14,000,000  a  year 
is  spent  in  this  department  on  the  New  York  Central  proper. 
However,  there  does  not  seem  to  be  the  chance  for  promotion 
that  there  is  in  the  locomotive  department,  from  the  fact  that 
the  motive  power  department  pays  a  higher  rate  for  its  em- 
ployees and  for  supervision.  This  condition  is  l>eing  looked 
into,  I  think,  very  generally  over  the  country-,  and  is  arousing 
a  great  deal  of  interest  among  dift'erent  officials  who  realize 
the  i)Ower  the  general  foreman  or  any  other  foreman  of  the 
car  department  has  to  spend  or  save  money.  In  fact,  they 
have  their  hands  on  the  railroads'  pocket  books,  and  I  believe 
that  some  action  should  be  taken  on  different  roads  to  make 
the  inducements  as  attractive  in  the  car  department  as  in  any 
other  department.  We  have  many  young  men  who  decline 
to  take  an  apprenticeship  in  the  car  department  because  they 
find  they  cannot  make  the  rates  of  pay  that  they  can  in  other 
departments. 

At  a  recent  meeting  of  the  Roadmasters'  As.sociation  the 
following  statement  was  made:  We  have  made  an  investiga- 
tion of  25,550  ca.ses  of  derailment  and  the  causes  were  as 
follows : 

Equipment   Departiiient    32.S 

Operation    51.9 

Unavoidable     11.4 

Maintenance     4.2 

The  point  I  want  to  convey  to  you  is  the  importance  of 
inspection.  You  have  this  in  your  own  hands  better  than 
any  organization  there  is  in  the  railroad  service,  and  you 
should  keep  before  your  officials  the  importance  of  closer 
inspection  of  the  equipment.  We  overlook  many  of  the  little 
things  which  lead  to  derailment.  Among  them  are  the 
absence  of  spring  cotters  in  brake  hanger  bolts  and  brake 
connections  which  cause  the  brake  hanger  pins  or  l)rake 
beams  to  drop  to  the  rail  and  cau.'^e  derailment.  There  is  no 
need  of  putting  a  nail  in  place  of  a  spring  cotter.    If  you  will 


look  into  the  percentage  of  derailments  caused  by  brak.' 
beam  failures  you  will  be  greatly  surprised.  Consequent! 
there  is  no  subject  that  you  can  take  up  that  will  result  \\\ 
more  good  to  the  railroads  than  better  maintenance  of  equip- 
ment. As  I  stated  at  the  M.  C.  B.  convention,  on  all  bolt> 
in  trucks  and  brake  connections  there  should  be  som^ 
aj)proved  kind  of  nut  lock  or  spring  cotter  so  that  the  bolt> 
and  brake  pins  cannot  get  out  of  place. 

I  recently  attended  a  ''Giant"'  ball  game.  I  watched  tha- 
wonderful  infield  and  the  secret  of  the  success  was  that  the} 
pulled  together.  It  is  just  so  in  railroad  work;  we  are  made 
up  of  different  departments,  the  car  department  is  only  om 
of  the  large  number,  but  we  have  all  got  to  work  together 
to  bring  about  the  right  co-operation.  You  know  when  a  car 
inspector  decides  that  a  car  is  unsafe  to  move,  no  official 
would  dare  to  run  it.  Consequently  it  is  up  to  you  gentlemen 
to  keep  before  your  officials  the  importance  of  the  little  things 
that  should  be  maintained  on  cars  to  save  derailments  and 
save  delays  of  holding  up  the  cars  for  extensive  repairs. 

In  closing  I  want  to  say  one  thing  more  about  your  con- 
vention and  what  your  discussions  will  mean.  Your  inter- 
pretation of  the  rules,  coming  as  you  do  from  the  North, 
South,  East  and  West,  will  be  the  means  of  your  having  a 
better  understanding  of  the  rules,  so  there  will  be  less  friction 
and  a  better  movement  of  the  freight,  which  at  the  present 
time,  with  the  terminal  facilities  we  have,  is  exceedingly 
important. 

ADDRESS  OF  MR.  THOMPSON 

W.  O.  Thompson,  superintendent  rolling  stock,  New  York 
Central  \\'est,  said  in  part :  I  never  had  the  pleasure  of 
attending  one  of  your  meetings  before,  but  have  heard  a 
good  deal  about  them  and  have  always  been  very  much  in- 
terested, to  the  extent  that  I  send,  I  believe,  as  many  repre- 
sentatives as  any  other  road  in  the  country  and  I  find  that 
allowing  our  representatives  to  be  here  proves  a  good  invest- 
ment for  the  company.  The  car  department  of  the  roalroads 
has  improved  wonderfully  during  the  past  few  years,  to  the 
extent,  at  least,  that  railroads  all  over  the  country  are  very 
rapidly  recognizing  the  fact  that  a  big  leak  in  their  expendi- 
tures is  through  the  manner  in  which  their  car  departments 
have  been  handled  in 
the  past.  I  have  found 
that  more  money  can 
be  saved  or  t  h  r  o  w  n 
away  (and  no  one  any 
the  wiser  for  it)  in  the 
car  department  than 
any  other  department 
on  the  road. 

Mr.  Brazier,  in  his 
remarks,  has  said  that 
this  as.sociation  is  one 
of  the  most  important 
in  the  countr}-.  By 
getting  together  and 
going  over  the  Rules 
of  Interchange  thor- 
oughly, you  come  to 
an  understanding  be- 
tween }ourselves  in  the 
interpretation  of  the 
rules.  This  means,  that  instead  of  holding  up  cars  all  over 
the  United  States  on  account  of  differences  of  opinion  among 
different  inspectors,  the  rules  are  understood  alike  and  the 
cars  are  kept  moving,  and  particularly  at  this  time  your 
understanding  of  the  rules  pays  many,  many  times  over  the 
cost  of  sending  you  to  this  convention.  I  firmly  believe  that 
every  railroad  in  the  United  States,  Canada  or  Mexico  can- 
not do  better  than  to  send  a  sufficient  number  of  repre- 
sentatives to  each  one  of  your  conventions  and  pay  their 
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expenses  for  the  good  that  the  roads  themselves  will  derive 
trom  it. 

ADDRESS  OF  MR.  WRIGHT 

There  is  one  thing  that  those  of  us  who  are  on  the  outside 
iiave  come  to  appreciate  greatly  in  recent  years  and  that  is 
[he  tremendous  possibilities  in  the  car  department.  The 
mechanical  department  has  been  very  largely  dominated  by 
iiien  who  have  come  up  through  the  locomotive  department. 
Car  department  men  have  not  always  gotten  their  just  deserts. 
Railway  executives  and  those  who  are  spending  the  money 
have  come  to  realize  that  the  car  department  is  spending  a 
tremendous  amount  and  that  it  is  vitally  important  to  have 
liig  men — men  of  executive  ability  and  men  of  business 
ability — to  administer  the  work  of  that  department.  Car 
department  men,  realizing  their  responsibilities,  are  coming  to 
assert  themselves. 

One  great  trouble  with  both  our  industrial  concerns  and 
our  railroads  has  been  that  too  little  attention  has  been  given 
tu  getting  the  right  kind  of  young  men  into  the  ranks  in 
order  to  carry  on  the  work  in  the  future.  Last  week  there 
was  a  paper  read  before  the  Railway  Club  of  Pittsburgh  by 
George  ^l.  Basford,  a  great  friend  and  source  of  inspiration 
10  young  men,  in  which  he  called  attention  to  the  big 
[)roblems  affecting  the  locomotive  and  its  operation  which 
must  be  solved;  his  idea  was  that  here  was  a  great  oppor- 
tunity for  young  men.  As  I  listened  to  him  the  thought 
came  to  me  that  there  were  just  as  big  problems  to  be  solved 
in  our  car  departments,  possibly  bigger  ones,  more  efficient 
interchange  methods,  better  maintenance  to  get  full  .service 
value  out  of  the  cars,  improved  repair  and  inspection  methods, 
better  design,  better  practices  in  selecting  and  training  men  in 
order  to  increase  the  efficiency  of  the  human  element,  and  the 
building  up  of  a  wide-awake,  enthusiastic  organization  are  a 
few  of  the  problems  you  are  up  against.  Competition  with 
industries  has  made  your  labor  situation  a  most  serious  one. 
It  requires  real  men  to  overcome  these  conditions.  It  is  your 
opportunity. 

There  is  another  thing  that  has  occurred  to  me  as  I  have 
listened  to  your  discussions,  and  that  is  the  criticism  of  the 
mechanical  engineers  because  they  have  designed  cars  and 
equipment  which  do  not  give  the  best  results,  that  they  have 
overlooked  the  practical  difficulties  that  the  car  department 
men  are  up  against.  I  wonder  if  we  are  right  in  charging 
that  entirely  to  the  mechanical  engineer.  If  the  car  depart- 
ment men  do  not  make  a  big  enough  noise  to  impress  the 
mechanical  engineer  and  those  in  charge  of  the  designing  of 
equipment,  isn't  it  the  fault  of  the  car  department?  You 
have  simply  got  to  go  after  them  until  you  can  get  them  to 
see  their  mistakes  and  make  them  come  to  your  way  of 
thinking.  I  submit  that  you  fellows  who  are  right  on  the 
firing  line  ought  to  go  to  the  mechanical  engineer  and  keep 
after  him  until  you  get  things  right.  There  are  greater 
possibilities  in  improving  the  design  of  our  cars  than  we  ever 
thought  of  in  improving  the  design  of  the  locomotive. 

The  solution  of  the  car  department  problems  and  your 
future  success  is  going  to  depend  almost  entirely  upon  what 
you  do  in  selecting  and  training  men  to  carry  on  the  work 
of  the  car  department.  Too  little  attention  has  been  given 
to  that  feature.  The  Railway  Mechanical  Engineer  had  a 
competition  a  year  ago  for  the  best  articles  on  the  qualifica- 
tions and  training  of  the  car  inspector.  This  competition 
brought  out  this  truth — that  too  many  roads  were  selecting 
their  car  inspectors  almost  as  they  can  grab  them  at  random. 
I  honestly  believe  that  unless  we  give  the  attention  that  we 
should  to' this  matter  of  selecting  the  young  men  and  training 
them  specially  for  the  car  department  that  we  will  find  our- 
selves in  a  serious  predicament  in  the  years  to  come. 

DISCUSSION  OF  INTERCHANGE  RULES 

The  discussion  of  the  rules  was  confined  largely  to  those 
which  have  been  changed  within  the  past  year. 


RULE  2,  SECTION    (b) 

Cars  loaded  with  explosives  must  be  handled  in  accordance  with  the 
regulations  of  the  Interstate  Comtiierce  Coinmission.  Cars  containing 
inflammable  liquid  which  is  leaking  must  be  repaired  or  transferred  with- 
out any  unnecessary  movement  or  at  nearest  available  point. 

T.  J.  O'Donnell  (Buffalo) :  I  would  like  to  ask  the  inter- 
change inspectors  if,  when  they  find  a  tank  car  leaking  in 
the  receiving  yard  where  the  inspection  is  made,  they  alwa\  s 
insist  upon  the  nearest  repair  point  disposing  of  the  load. 
Would  gasoline  be  considered  the  same  as  fuel  oil,  or  any- 
thing that  is  slow  combustion? 

G.  Lynch  (Cleveland):  Where  a  car  is  leaking  gasoline 
or  any  highly  inflammable  materials,  it  would  \ye  returned 
to  the  delivering  line.  If  it  is  ordinary  materials  that  are 
leaking  we  send  it  on  to  the  receiving  company's  shop,  or 
agent,  for  the  necessary  attention. 

Mr.  ODonnell:  My  point  was:  Should  the  nearest  re- 
pair point  be  the  place  to  which  the  car  is  to  he  taken  for 
repairs?     The  rules  say  "the  nearest  repair  track." 

Mr.  Lynch:  When  a  car  is  leaking,  whether  tank  or  box 
car,  we  have  to  dispose  of  it  in  accordance  with  local  condi- 
tions. We  try  to  save  the  return  movement  of  the  car  as 
much  as  possible. 

F.  C.  Schultz  (Chicago):  I  fail  to  find  a  rule  by  which 
you  can  compel  the  receiving  line  to  accej)t  cars  containing 
inflammable  materials  if  delivered  in  a  leakv  condition.  We 
ask  the  receiving  line  to  carry  out  the  intent  of  the  M.  C.  B. 
rules. 

Mr.  O'Donnell :  We  force  the  receiving  line  to  take  leak- 
ing tank  cars  provided  the\-  have  the  nearest  repair  point, 
and  the  executive  committee  has  upheld  us,  saying  that  it  is 
a  rule  of  the  M.  C.  B.  Association  and  that  the  car  must  be 
handled  at  the  nearest  point. 

J.  C.  Keene  (Wabash):  At  St.  Louis  we  have  a  local 
arrangement  whereby  the  cars  must  be  inspected  before  deliv- 
er}, but  if  found  on  the  interchange  track  leaking,  it  is  up 
to  the  receiving  line  to  take  stej)S  to  transfer  the  car,  if  neces- 
sary, and  any  extra  expense  is  charged  to  the  delivering  line. 

H.  Boutet  ( Cincinnati ) :  The  rule  says  "the  nearest 
available  point."  We  \r\-  to  transfer  or  repair  the  car  with 
the  least  possible  handling. 

F.  H.  Hanson  (N.  Y.  C.  West):  It  is  my  understanding 
of  the  rule,  that  if  cars  are  found  in  a  defective  condition  and 
the  delivering  line's  repair  track  is  half  a  mile  from  the  inter- 
change point,  and  the  receiving  line's  repair  track  is  three 
miles  away,  according  to  these  rules,  the  delivering  line 
should  repair  the  car  jjecause  it  would  only  be  necessarj-  to 
handle  it  a  half  mile  as  against  three  miles.  It  is  always 
customary  to  have  all  cars  go  forward,  but  in  accordance 
with  this  rule,  we  should  give  the  car  the  necessary  attention 
at  the  nearest  available  repair  point.  I  move,  therefore,  that 
it  is  ihe  understanding  of  this  meeting  that  that  |X)rtion  of 
Rule  2  means  that  the  car  must  be  repaired  at  the  nearest 
available  repair  point,  regardless  of  whether  it  is  the  receiv- 
ing or  delivering  line's. 

Mr.  Lynch:  I  agree  with  Mr.  Schultz  that  you  cannot 
compel  the  receiving  line  to  take  a  leaking  tank  car  with 
gasoline  or  anything  of  that  kind  unless  it  be  released  from 
loss  and  damage.  We  have  had  some  China  oil  shipped  in 
box  cars.  It  is  very  penetrating  and  sometimes  the  barrels 
leak  very  badly.  In  one  case  when  the  cars  were  offered  to  a 
connecting  line  they  were  taken  and  the  loss  and  work  done  to 
the  barrels  to  put  them  in  forwarding  condition  was  reported 
to  the  delivering  line  which  refused  to  relea.se  the  receiving 
line  from  responsibility  for  this  loss  and  damage.  The  de- 
livering line  took  the  stand  before  the  committee  and  was 
beaten.  The  committee  upheld  the  receiving  line  in  its  stand 
that  it  was  not  obliged  to  take  the  cars  unless  the  delivering 
line  gave  it  a  release. 

Mr.  O'Donnell:  We  are  supposed  to  uphold  these  rules. 
I  would  not  have  any  hesitancy  in  telling  the  delivering  line 
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**It  is  your  load,"  and  let  the  officials  fight  it  out  afterward. 
The  foundation  of  our  agreement  is  to  e.xpedite  the  move- 
ment of  cars. 

M.  H.  Halhert  (St.  Louis):  Mr.  O'Donnell  has  expressed 
mv  views.  In  the  St.  Louis  territory  we  luive  such  cars  re- 
paired by  the  receiving  line  in  a  good  many  cases.  When- 
ever we  can.  we  keep  the  commoditx-  moving  in  the  direction 
it  is  billed. 

X.  B.  Elliott  (St.  L.  &  S.  F.):  Vou  will  find  that  50 
per  cent  of  the  tank  cars  you  transfer  are  not  leaking  at  all. 
They  are  just  seeping. 

^Ir.  Hanson's  motion  was  then  put  to  a  vote  and  carried. 

RII.F.  2,  SKC'TIOX  (f),  I'.AK.  .^ 
.Ml  (illier  truck  defects  on  forcisjn  cars,  excuiit  imtal  l)«>l>tors,  ceiiti-r 
plates  where  cast  integral  with  holsters,  metal  truck  sides,  metal  truck 
tran-onis  ami  nu  tal  spring  planks :  also  cxcei'ting  non-M.  C.  H.  standard 
journal  boxes  and  contained  parts  in  cases  wliere  the  M.  C".  15.  standard 
is  not  a  proper  suhstitute. 

W.  AL  House  (So.  Ry.):  The  rule  .siys  all  other  truck 
defects  on  foreign  cars.  What  do  we  term  a  defect?  Is  a 
solid  pedestal  truck  that  is  cracked  one  inch  or  1' >  in.  con- 
sidered a  defect?  Or  are  we  going  to  be  permitted  to  run 
the  car  and  load,  with  safety.  Or  are  we  to  get  a  transfer 
order  for  such  cars? 

President  Kipp:  liie  chair  decides  that  the  receiving  line 
would  be  the  judge  as  to  whether  it  would  be  a  defect  that 
was  safe  to  run. 

Mr.  House:  The  ciiief  joint  inspector  will  say  that  the 
car  is  safe  to  run.  The  truck  frame  is  not  Ijroken;  it  is 
cracked.  We  know  that  a  crack  in  a  solid  pedestal  truck  is 
not  going  to  get  better. 

Mr.  O'Donnell:  Where  the  cr;ick  runs  into  the  web  it  is 
dangerous.  Where  it  is  only  in  a  half  inch,  if  the  load  is 
in  first  class  condition,  we  take  a  chance  on  it,  but  the  receiv- 
ing line  is  the  judge.  It  is  up  to  the  delivering  line  to  give 
protection. 

RULE  2,  SECTION    (f),  P.AR.  6 

Renewal  of  rnKt  hoards  of  outride  wix'den  roofs,  and  of  inside  metal 
roofs,  where  such  renewal  docs  not  exceed  25  per  cent  of  the  roof  hoards, 
and  where  purlines,  rafters,  ridge  pole,  side  and  end  plates  are  in  goo<l 
con<lition,   on   all   cars. 

.\.  .\rm.strong  (.\tlanta) :  What  reference  is  there  in  the 
rule  to  the  condition  of  the  metal  roof?  If  there  are  ten 
sheets  of  inside  metal  roof  missing,  which  would  be  within 
the  25  per  cent,  and  not  ctnered  by  the  25  per  cent  of  the  out- 
side roof,  d(x.s  it  mean  that  nou  can  renew  one  or  both? 

J.  J.  Gainey  (C.  X.  O.  &  t.  P.) :  The  rule  is  plain.  It 
says  if  there  is  any  part  of  the  in>ide  roof  gone  \()U  are 
entitled  to  a  transfer.  It  dcjes  not  refer  to  the  metal  roof  at 
all.  It  refer.-»  to  the  double  board  roof,  or  roof  boards  over  a 
metal  roof.     It  does  not  pertain  to  the  metal  roof. 

H.  Koutet  (Cincinnati):  I  move  that  the  interpretation  of 
the  rule  be  as  given  by  Mr.  Gainev.  ('riie  motion  was  car- 
ried). 

RULE   2,  SECTION    (j) 

When  lii.Td  is  not  transferred."  the  car,  if  foreign,  may  he  returned, 
wlun  empty,  to  the  delivering  line,  properly  side-carded  on  hoth  sides  of 
car  with  a  had  order  return  when  empty  card,  showing  the  defects  for 
•.'hich  the  car  is  returned,  in  which  case  it  mu*t  he  accepted.  For  card 
see  page   229. 

F.  C.  Schultz  (Chicago):  Some  people  are  under  the 
impression  tiiat  they  can  run  a  car  all  over  the  line,  reload 
it  and  then  return  it  after  applying  '"bad  order"  cards. 

Voice:  Vou  interpret  it  as  a  switch  car  on  that  company's 
line? 

Mr.  Schultz:     E.xactly. 

G.  L}nci>.  (Cleveland):  I  inteq^ret  it  the  s;uiie  as  Mr. 
Schultz.  There  is  a  question  and  answer  at  the  bottom  of 
page  5  in  the  Rules  which  explains  it  clearly. 

Mr.  Schultz:  L'nder  a  local  agreement  if  a  car  is  away 
60  days  and  requires  .such  repairs,  we  require  the  delivering 
line  to  make  them. 


Mr.  Lynch:  There  is  no  limit  to  that  as  far  as  Cleveland 
i.'.  concerned. 

S.  Skidmore  (C.  C.  C.  &  St.  L.):  The  Arbitration  Com- 
mittee has  dis[)o.«;ed  of  that  que.'^tion  by  an  interpretation  a- 
follows:  '*Vour  committee  feels  that  such  a  foreign  ca; 
moving  on  its  home  route  empty  must  be  accepted,  if  in  thi 
same  physical  condition  that  it  was  when  forwarded  under 
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Mr.  Schultz:  We  should  take  some  steps  at  this  time  to 
interpret  the  rules  uniformly.  The  large  interchange  points 
should  get  together,  have  the  interchange  committee  work 
t)Ut  a  rule  that  will  be  universally  endorsed. 

H.  Boutet  (Cincinnati):  As  far  as  Cincinnati  is  con- 
cerned, we  work  exactly  as  Mr.  Lynch  does.  If  a  car  comes 
i)ack  in  the  same  conndition  in  which  it  was  delivered,  it  is 
accepted. 

Mr.  Schultz:  I  do  not  believe  that  at  large  terminals  a 
car  which  is  empty,  moving  in  its  right  direction,  .should  be 
set  back  for  any  condition,  for  the  reason  that  if  it  is  set 
l)ack  it  has  to  move  back  through  the  same  channel 

M.  H.  Halhert  (St.  Louis):  We  have  no  rules  in  St. 
Louis  under  which  the  delivering  line  is  held  responsible  for 
ihe  condition  of,  and  the  returning  of,  an  empty  car,  j)rovid- 
ing  the  defects  under  Rule  120  do  not  exist.  If  a  car  is  safe 
t(/  handle  the  load,  we  will  accept  it  on  its  return  or  empty 
movement,  even  though  it  has  defects  other  than  those  with 
which  it  was  received.  Any  car  that  originates  on  the  line, 
we  handle  just  the  same  as  if  it  were  a  foreign  car;  when 
it  is  returned  to  the  delivering  line  or  the  originating  line,  it 
will  take  care  of  all  car  owner  defects  and  delivering  line 
defects,  as  far  as  cardable  defects  are  concerned.  When  the 
defects  come  under  Rule  120,  we  hold  the  delivering  line 
responsible  for  the  disposition  of  the  car.  However,  we  will 
card  all  cardable  defects  to  the  originating  line.  The  origi- 
nating  line  must  take  care  of  all  car  owner  defects.  If  one 
line  delivers  a  car  to  another  line  with  defects  that  should  be 
repaired  before  it  is  safe  to  take  to  its  destination,  on  the 
return  of  that  car  even  though  it  is  in  a  worse  condition,  we 
have  the  delivering  line  take  care  of  the  repairs. 

J.  J.  Gainey  (C.  N.  O.  &  T.  P.) :  Recommendation  along 
the  line  of  the  argument  of  Mr.  Schultz  and  Mr.  Halbert  was 
|)ut  to  the  .\rl)itration  Committee  and  it  disapproved  it. 

Mr.  Halbert:  I  do  not  think  they  looked  into  it  far 
enough.  We  have  the  biggest  interchange  point  in  the  United 
States  and  if  the  committee  will  stop  and  consider  the  way 
we  get  traffic  through  the  gateway  of  St.  Louis,  it  will  come 
to  it.  Take  care  of  the  other  fellow's  car  when  it  originates 
on  your  line  and  help  it  through. 

Mr.  Gainey:  The  arbitration  committee  says  "Not  ap- 
|)roved.  The  object  of  the  present  rule  is  to  obtain  better 
maintenance  of  foreign  cars  away  from  home,  and  it  is  be- 
lieved that  the  proposed  change  would  have  no  other  effect 
than   to  defeat  this  ol)ject." 

President  Ki])]):  In  view  of  the  decision  of  the  Arbitration 
Committee.  St.  Louis  seems  to  be  operating  contrary  to  the 
s|)irit  of  the  rules  and  should  take  such  measures  as  may  be 
necessary  to  have  the  practice  changed. 

.     RULE    .S,    SECTION    (c) 

("nrs  hiii't  .••ftcr  Oct. .her  I.  1<)N,  an.l  prior  to  January  1,  1917,  will 
nut  he  accepted  in  interchange  unless  e<|uipped  witli  either  the  No.'  1  or 
the  No.  2  .M.  C.  R.  standard  brake  beam,  as  indicated  by  the  light  weight 
of  the  car.  Cars  built  after  January  1,  1917,  must  be  e<|uipped  with  metal 
brake  beams  of  not  less  than  the  capacity  of  the  No.  2  M.  C.  B.  standard, 
or  stronger,  as  the  conditions  may  require.  .Ml  of  the  brake  beams  re- 
ferred to  shall  have  the  letters  ".M.  C.  B."  and  proper  number  plainly 
stamped  or  ca.st  on  strut,  as  required  by  the  specifications.  After  Octo- 
ber 1.  1918,  cars  will  not  be  accepted  in  interchange  unless  equipped  with 
all-metal  brake  beams. 

E.  Pendleton  (Peoria):  Tell  us  what  a  No.  1  and  No.  2 
brake  beam   should  be  applied  to. 

W.  R.  McMunn  (N.  Y.  C.) :  A  car  weighing  over  35,000 
lb.  should  have  a  No.  2  beam;  under  35,000  lb.  it  may  have 
a  X'o.  1  lieam. 
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l\  H.  Hanson  (N.  V.  C.  West):  How  is  an  inspector 
ting  to  tell  whether  a  beam  is  stamped  No.  1  or  No.  2? 

President  Kipp:  A  man  cannot  find  out  without  the  lia- 
•lity  of  getting  his  head  cut  off. 

H.  H.  Harvey  (C.  B.  &  Q.)  I  think  that  Mr.  Hanson  is 
;  iitirely  right  and  thaf  it  is  up  to  this  association  to  make  a 
i  commendation  to  the  M.  C.  B.  Committee  on  Standards,  or 
il,<  Brake  Beam  Committee,  or  the  Arbitration  Committee, 
tliat  brake  beams  must  be  marked  on  the  brake  head  and  not 
rii  the  brake  strut. 

Mr.  O'Donnell:  It  has  Ijeen  brought  to  the  attention  of 
'In-  M.  C.  B.  Association  and  it  appreciates  the  fact  and  is, 
I  understand,  going  to  correct  it. 

Mr.  Pendleton:  There  is  another  thing  that  should  be 
.ailed  to  its  attention  and  that  is  the  stenciling  of  cars 
c<|uipped  with  metal  brake  beams.  Cars  should  be  marked 
-bowing  type  or  number  of  the  beam  standard. 

RULE  3,   SECTION    (e) 

Tank  cars  (empty  or  loaded)  will  not  be  accepted  in  interchange  unless 
;lKy  comply  with  the  M.   C.   B.  Tank   Car   Specifications. 

\i,te.— It  will  be  understood  tliat  all  tank  cars  carrying  safety  valves 
must  have  the  valves  tested  and  the  tanks  tested  and  stenciled,  as  required 
'ly  the  specifications,  regardless  of  the  commodity  carried  in  the  car.  Tanks 
r.nly  shall   be   stenciled   to   show   tests   of   valves   and  tanks. 

Mr.  Skidmore:  There  has  been  some  discussion  here  aljout 
the  stamping  of  safety  valves  on  tank  cars  and  whether  or 
nut  it  is  still  a  requirement  of  the  rules.  My  understanding 
is  that  a  valve  requires  stamping  just  the  same  as  heretofore. 
If  the  stenciling  on  the  tank  is  obliterated  we  still  have  the 
>tamp  on  valve  to  go  by. 

Mr.  Gainey:  The  present  specifications  require  that  the 
ritord  of  test  of  safety  valve  shall  be  stamped  on  the  bod\  of 
tlu-  valve  in  addition  to  being  stamped  on  the  tank. 

V.  W.  Trapnell  (Kansas  City):  The  M.  C.  B.  Associa- 
tion knows  something  of  the  difficulties  under  which  the 
inspectors  labor,  when  tanks  are  loaded,  to  get  the  desired 
information  from  the  safety  valve  and  they  have  made  a 
[irovision  in  the  rules  whereby,  if  the  tank  is  properly  sten- 
ciled, the  inspector  does  not  have  to  bother  to  inspect  the 
valve,  and  I  move  that  that  interpretation  is  the  sense  of  this 
Ijody. 

The  motion  was  carried. 

RULE  4,  PAR.  2 

Defect  cards  shall  not  I)e  required  for  any  damase  that  is  so  slight  that 
no  repairs  are  necessary. 

J.  C.  Keene  (Wabash) :  The  lack  of  a  uniform  interpre- 
tation of  this  paragraph  is  one  of  the  most  serious  problems 
wf  have  to  deal  with  today,  and  one  that  is  causing  a  great 
deal  of  unnecessary  correspondence  and  trouble.  This  rule 
-jjecifies  that  defect  cards  shall  not  be  required  for  defects  so 
-light  that  no  repairs  are  necessary,  but  renders  no  inter- 
pretation of  what  is  to  be  or  shall  be  considered  necessary 
'■ej)airs.  I  would  say  repairs  should  be  made  at  the  time  of 
interchange  or  no  defect  cards  be  issued.  Certainly  if  a  car 
with  a  raked  siding  or  roofing  is  safe  to  carry  its  load  to  its 
destination  without  damage  to  the  contents  of  the  car  no  re- 
pairs would  be  necessary.  Bent  parts  on  metal  cars  not  re- 
luiring  immediate  shopping  rarely  weaken  the  construction 
md  are  seldom  repaired  until  the  cars  are  placed  in  the  shops 
for  rebuilding  or  reinforcing.  This  is  j^roved  by  the  fact 
iliat  defect  cards  in  a  great  many  cases  are  not  used  for  two  or 
even  three  years  after  date  of  issuance,  a  practice  which  in 
W'  opinion  is  wrong. 

The  Master  Car  Builders'  arbitration  committee  has  ruled 
that  where  defects  are  passed  as  not  necessary  to  card,  and 
later  carded  at  another  interchange  point,  no  rebuttal  cards 
>hould  be  issued.  Consequently  to  avoid  further  complaint 
•ind  criticism  the  inspector  tightens  up  on  his  carding,  issuing 
defect  cards  to  please  the  fellow  at  the  other  end  of  the  Ine 
and  not  in  accordance  with  his  own  judgment.  In  order  to 
overcome  this  condition  and  reduce  the  carding  to  what  it 


should  be,  some  points  have  adopted  local  agreements  to  pro- 
tect the  inspector  furnishing  defect  card  on  the  record  if 
carded  at  another  point,  but  I  feel  the  difficulty  would  Ijest 
be  remedied  by  a  universal  understanding  or  interpretation 
of  this  rule. 

F.  W.  Trapnell  (Kansas  City) :  Defect  cards  should  Ije 
applied  under  the  supervision  of  a  chief  interchange  insf)ec- 
tor,  who  would  see  that  the  rules  are  properly  complied  with 
and  that  no  card  is  issued  unless  the  car  owner  is  justly  en- 
titled to  it  and  stop  the  present  practice  of  the  great  aljuse  of 
the  defect  card.  The  second  })aragraph  of  the  rule  should 
be  changed  to  read  "Xo  defect  card  to  be  issued  by  insjiector 
in  connection  for  an\'  damage  which  does  not  require  imme- 
diate repairs."  In  the  third  paragraph  the  rules  state  that 
''At  outlying  points  where  joint  inspection  is  not  in  effect  the 
matter  be  left  to  the  judgment  of  the  receiving  line."  This 
is  costing  the  railroads  large  sums  of  money,  as  the  insi)ectors 
demand  defect  cards  for  damage  so  slight  that  it  is  scarcely 
visible,  and  without  the  proper  supervision  this  practice  will 
still  be  continued.  I  have  taken  defect  cards  off  cars  where 
the  siding  has  been  marked  by  a  nail  or  some  one  holding  a 
piece  of  wood  against  the  side  of  car  when  moving  and  which 
had  not  raked  through  the  paint,  and  in  some  instances  the 
inspector  has  carded  for  one-half  of  the  siding  on  one  side  of 
the  car.  Others  demand  defect  cards  for  owner's  defects 
such  as  end  sheathing  l)roken  out  (new  defect),  old  air  date, 
draft  timber  bolts  and  lug  bolt  broken  (old  defect),  paint 
scorched  on  five  side  planks  A  &  B  ends,  pitch  only  drawn 
out  by  sun,  and  other  cards  for  damage  too  slight  to  men- 
tion. If  the  owner  gets  the  card  it  can  bill  the  line  whose 
defect  card  is  on  the  car  for  the  total  amount  covered  by  the 
defect  card,  as  per  .\rl)itrat'on  Cases  Xos.  ,>19,  .Sy?  and  .^99, 
which  rule  that  the  ignorance  of  the  one  applying  the  defect 
card  is  no  excuse,  and  it  must  carry  with  it  the  admission  of 
the  delivering  line's  liability. 

The  judgment  of  the  insf)ectors  are  at  variance,  .some  using 
good  judgment:  others,  equally  as  good  insi)ectors,  are  not 
allowed  to  use  any  judgment,  liut  card  for  everything  {X)ssi- 
ble  according  to  instructions.  Some  of  these  cards  remain 
on  cars  four  and  five  years  and  as  no  repairs  were  necessarv 
at  the  time  the  card  was  issued  no  bill  should  be  made. 

Again  cars  are  passed  by  an  inspector  at  one  interchange 
point  and  carded  by  another  ins|)ector  at  the  next  point,  re- 
sulting in  the  first  inspector  being  severely  criticized  for  not 
applying  a  defect  card  for  defects  which  in  his  opinion  re- 
quired no  repairs.  Consequently  he  tightens  up  on  his  inter- 
change inspection  and  gives  his  company  the  l)enefit  of  an\ 
doubt,  which  results  in  the  application  of  defect  cards  for 
technicalities,  setting  a  bad  example  for  other  inspectors. 

F.  C.  Schultz  (Chicago):  A  cardable  defect  ought  to  lje  a 
defect  which  required  repairs  before  the  car  could  l>e  handled, 
and  this  should  apply  to  foreign  as  well  as  to  home  cars. 
I  am  well  satisfied  in  my  own  mind  that  at  least  75  jjer  cent 
of  the  defects  on  cars  that  are  l)eing  carded  are  defects  which 
could  safely  he  allowed  to  exist,  and  are  allowed  to  exi-i, 
until  at  some  future  time  the  car  is  placed  in  the  shop  for 
an  entirely  different  reason.     The  j)resent  system  is  wrong. 

T.  J.  O'Donnell  (Buffalo):  Many  officials  issue  instruc- 
tions to  their  foremen  to  get  down  closer  on  the  carding.  The 
result  is  that  the  .«tubs  begin  to  come  in  to  our  department 
50  per  cent  heavier.  I  took  it  up  with  some  of  our  officials 
who  issued  such  cards  and  they  said:  "We  are  willing  to 
waive  these  instructions  if  you  can  get  the  other  points  to 
let  up."  Why  should  such  orders  be  issued  promiscuouslv  in 
the  yards?  It  would  be  better  to  have  a  conference  and  ask 
those  issuing  such  instructions  if  they  feel  that  they  are 
observing  the  M.  C.  B.  Rules,  or  whether  they  are  allowing 
cars  to  get  away  from  the  district  that  should  be  protected. 
You  can  easily  get  a  medium  of  decencx-.  I  think  the  ins})ec- 
tors  are  using  their  very  best  judgment  under  the  conditions. 

G.  Lynch    (Cleveland):    Some  of  the  car   insj^ectors   are 


576 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  90,  No.  11 


directly  under  the  supervision  of  the  chief  joint  inspector  and 
others  under  the  supervision  of  the  local  foremen  of  the 
receiving  lines;  if  the  latter,  you  can  never  get  uniformity. 
Where  you  have  as  many  different  foremen  as  you  have  at 
the  local  points,  you  will  have  just  as  many  different  instruc- 
tions. Your  inspectors  will  never  use  their  own  judgment 
but  will  want  to  protect  themselves  and  thus  issue  defect  cards 
indiscriminatelv. 

H.  J.  Smith  (D.  L.  &  W.) :  The  solution  for  a  great  part 
of  the  difficulty  would  be  to  place  a  time  limit  for  billing  on 
defect  cards. 

Mr.  Schultz:  Only  about  40  per  cent  of  the  defect  cards 
are  billed  on.  That  is  the  best  evidence,  at  least,  that  many 
are  issued  for  defects  that  should  not  be  carded.  A  proper 
interpretation  of  this  rule  is  the  solution  of  the  whole  situa- 
-  tion.  You  cannot  go  before  anybody  and  stop  them  issuing 
i  defect  cards.  The  suggestion  made  by  Mr.  Kecne  is  none 
too  broad:  We  would  make  this  read:  "Defect  cards  should 
not  be  required  for  any  damage  that  is  so  slight  that  imme- 
diate repairs  are  not  necessary." 

W.  K.  Carr  (N.  &  W.):  There  are  cars  that  go  around 
two  or  three  years  with  defect  cards  on.  Ten  or  fifteen 
years  ago  we  had  a  six  months'  limit  on  a  defect  card.  Wh} 
not  put  that  limit  on  today  and  if  repairs  are  not  made  within 
that  time,  it  is  lost. 

H.  H.  Har\'ey  (C.  B.  &  Q.):  I  had  occasion  to  check  up 
the  defect  cards  that  were  issued  against  our  road  for  a 
period  of  six  months.  I  found  51  per  cent  of  the  cards  that 
were  issued,  either  by  the  Burlington  or  by  other  roads  against 
the  Burlington,  had  not  been  billed  on.  That  is  pretty  good 
evidence,  to  my  mind,  that  there  is  not  so  much  dishonesty 
in  billing  on  defect  cards  as  some  would  lead  us  to  believe. 
I  agree  with  everything  that  has  been  said  about  issuing  defect 
cards.  And  I  hope  the  time  will  come  when  there  is  no  such 
thing  as  a  defect  card.  It  may  be  a  raked  side  sheathing 
but  it  is  a  delivering  line  defect  and  the  inspector  wants  a 
card  and  I  do  not  see  how  you  are  going  to  get  away  from 
permitting  him  to  have  a  card  under  the  present  ^L  C.  B. 
Rules. 

S.  Skidmore  (C.  C.  C.  &  St.  L.):  There  are  a  number 
of  lines  receiving  loaded  cars  with  defects  which  do  not  re- 
quire immediate  repairs  because  of  the  fact  that  the  cars  are 
loaded  and  can  be  allowed  to  go  to  their  destination.  The 
car  comes  back  to  the  owner  and  the  inspector  concludes  that 
the  car  requires  immediate  attention  because  they  can  get  a 
defect  card  against  the  delivering  line.  It  is  marked  "repair 
track"  and  they  get  a  defect  card.  According  to  the  argument 
here  that  would  l:)e  just  and  ecjuitable.  They  pass  these  cars 
through  from  the  West,  or  the  East,  loaded.  They  are  good 
enougli  to  pass  them  along,  and  when  they  come  back  empty 
the  car  inspector  jumps  on  them  and  gives  a  defect  card 
again.st  the  delivering  line  for  the  defect.  Why?  Because 
they  can  get  a  defect  card  where  it  requires  immediate  repairs 
and  you  cannot  di.^pute  them  on  it.  Why  .should  not  the  car 
be  carded  when  it  leaves  the  line. 

Mr.  Trapnell:  I  move  you  that  the  chair  appoint  a  com- 
mittee to  bring  in  a  report  on  a  (iroper  interpretation  of  the 
second  paragraph  of  Rule  4.  Mr.  Trapnell's  motion  was 
seconded. 

Mr.  Lynch:  In  line  with  Mr.  Skidmore's  remarks.  I  find 
it  necessary  in  cases  of  cars  loaded  with  perishable  freight 
where  they  have  been  badly  wrecked  or  cornered  to  make 
temporar}-  repairs  and  cover  the  damaged  part  with  rough 
boards.  It  is  necessary  to  card  such  cars  that  can  be  repaired 
when  empty. 

Mr.  O'Donnell:  I  really  think  the  trouble  is  not  the  fault 
of  the  supervision.  It  is  the  feeling  of  fear  that  cars  pass- 
ing between  roads  will  be  carded  against  them.  The  inspec- 
tor should  know  when  to  put  a  card  on  a  car.  You  can  look 
at  it  and  in  an  instant  you  can  say:  "If  I  had  to  pay  for 
these  repairs  out  of  my  pocket,  I  would  not  pay  it."     Why 


not  say  the  same  thing  for  the  delivering  line.    We  are  work- 
ing for  the  railroads;  let's  be  decent  with  them. 

M.  H.  Halbert  (St.  Louis):  We  handle  interchange  p<  r- 
haps  a  little  differently  from  any  interchange  point  in  \\t 
country.  The  receiving  inspector  does  not  issue  M.  C  H. 
defect  cards  for  defects  on  empty  cars  that  do  not  require 
repairs.  Should  the  car  be  defect  carded  it  is  sent  to  tlu 
repair  track  to  be  handled  with  the  foreman  of  the  receiving 
line.  If  he  cuts  out  a  loaded  car  or  puts  a  card  on  a  car 
for  cardable  defects,  the  original  stub  is  turned  into  my  oftice 
and  I  make  it  my  business,  when  I  find  a  stub  that  does  not 
look  right,  to  make  an  investigation.  There  is  no  foreman 
in  our  territory  who  can  tell  me  what  to  card  and  what  not 
to  card.  He  is  under  my  jurisdiction  and  if  he  cards  right 
I  will  back  him  up,  but  if  he  cards  wrong,  I  do  not. 

Mr.  Trapnell's  motion  was  put  and  carried. 

The  report  of  the  committee  follows : 

"Your  committee  appointed  to  take  up  and  report  specially 
on  the  second  clause  of  Rule  4,  in  so  far  as  the  use  of  defect 
cards  are  concerned  for  damages  too  slight  to  warrant  repairs, 
respectfully  submits  the  following: 

"First:  This  rule  was  incorporated  by  the  Master  Car 
Builders'  Association  to  overcome  the  abuse  of  defect  cards 
in  interchange  and  has  been  in  the  rules  for  a  number  of 
years  and  your  committee  at  the  outset  feels  that  we  should 
respect  and  live  up  to  and  follow  the  strict  intent  of  thi> 
rule. 

"Second:  The  rule  provides  that  the  chief  joint  inter- 
change inspector  is  the  judge  for  carrying  out  the  intent  of 
this  rule  and  it  is  felt  by  your  committee  that  in  many  cases 
it  is  merely  nominal  and  not  positive  and  if  arrangement.^ 
could  be  made  that  the  intent  and  purpose  of  this  rule  could 
be  absolutely  covered  by  the  chief  joint  interchange  inspector 
and  any  local  changes  desired  by  roads  bearing  on  the  same 
must  be  handled  through  the  chief  joint  interchange  inspec- 
tor and  his  decision  be  final  in  all  cases. 

"Third:  In  submitting  this  recommendation,  it  is  given 
with  the  full  intent  and  understanding  that  all  members  of 
this  association  will  use  their  personal  and  best  efforts  to 
correct  this  evil,  as  we  feel  it  can  only  be  corrected  by  the 
hearty  co-operation  of  the  different  interchange  points,  which 
is  submitted  with  the  understanding  that  it  is  acceptable." 

The  report  was  signed  bv:  T.  ].  O'Donnell  (Buffalo),  F. 
r.  Schultz  (Chicago),  S.  Skidmore  (C.  C.  C.  &  St.  L.),  H. 
H.  Harvey  (C.  B.  &  Q.),  \\.  M.  House  (So.  Ry.),  F.  W- 
Trapnell  (Kansas  Citv),  T.  J.  Gainev  (C.  N.  O.  &  T.  P.), 
J.  P.  Carney  (M.  C.),'and  H.  J.  Smith  (D.  L.  &  W.). 

RULE  4,  PAR.   4 

Detect  cards  shall  not  be  required  for  missing  material  in  fair  usage  from 
cars  offered  in  interchange.  Neither  shall  they  be  reiiuired  of  the  deliver- 
ing company  for  improper  repairs  that  were  not  made  by  it,  with  t!  e 
exception  of  the  cases  provided   for  in   Rules   56,  57  and  70. 

W.  K.  Carr  (N.  &  W.) :  There  seems  to  be  a  difference  of 
opinion  in  regard  to  defect  cards.  The  difference  is  on  the 
question  of  what  constitutes  fair  usage.  For  instance,  take  .i 
gondola  that  has  50-in.  steel  sides  with  four  "^s-in.  by  2^-ii 
cross  pieces  at  the  top,  which  comes  down  on  the  outside  an  1 
is  secured  with  an  inch  rivet.  When  that  brace  is  missin; 
it  is  considered  fair  usage  at  some  points  and  at  others  it  i^ 
unfair  usage.     Which  is  correct? 

President  Kipp:  The  Arbitration  Committee  has  decide-^ 
that  angle  l>ars  and  cross  tie  rods  are  at  owner's  risk  and  ' 
assume  that  this  is  along  that  line. 

Mr.  Carr:     That  is  a  concealed  part. 

President  Kipp:  It  may  be  observed  by  an  exterior  inspec- 
tion. 

Mr.  Carr:  You  can  see  the  brace  under  all  condition- 
and  it  cannot  be  removed  under  fair  usage. 

W.  J.  Babcock  (D.  &  H.):  The  company  for  which  I 
work  has  the  same  trouble  and  I  have  the  decision  to  which 
Mr.  Kipp  refers.     The  decision  as  I  see  it,  refers  to  tem 
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Tunary  transverse  tie  rod  and  not  permanent  transverse  tie 
r((!?  and  angles  with  which  the  cars  are  originally  built  and 
di  !<'ned.  These  cross  tie  angle  rods  are  visible  from  the 
outride.  The  rod  goes  through  the  car  and  there  are  nuts 
on  the  outside  of  each  side  of  the  car.  It  is  a  well  known 
f;;i  t  that  90  per  cent  of  these  cross  tie  angle  bars  are  removed 
|)V  shippers  to  facilitate  the  loading  and  unloading  of  cars, 
witii  clam-shells,  etc.,  and  I  cannot  see  where  that  is  an 
owner's  defect  when  they  are  removed  by  the  shipper.  It 
is  not  fair  usage  to  remove  these  and  leave  them  out  and 
compel  the  owner  to  put  them  back  again.  It  would  appear 
that  it  is  the  duty  of  the  delivering  line  to  compel  the  shipper 
to  put  them  back. 

Mr.  Carr:  Those  rods  and  these  cross  rods  I  refer  to 
are  not  comparable.  The  braces  we  put  on  are  riveted.  They 
are  permanent  fixtures  and  if  you  remove  them  you  have 
de^troved  the  construction  of  the  car. 

J.  H.  Weal  (N.  Y.  C):  I  think  Rule  21  paragraph  B 
clears  the  thing  up. 

(\  R.  Dobson  (C.  R.  I.  &  P.) :  I  think  Rule  43  covers  that. 

1".  H.  Hanson  (N.  Y.  C.)  :  I  believe  that  the  car  was  con- 
structed wrong.  A  man  has  a  perfect  right  to  cut  these  rods 
out  in  order  to  load  lumber.  I  believe  that  a  car  in  that  con- 
dition should  be  an  owner's  defect. 

Mr.  O'Donnell:  When  you  build  a  car  it  is  supposed  to 
have  the  approval  of  the  American  Railway  Association,  un- 
less vou  stencil  the  car  to  show  that  it  should  not  be  loadel 
with  such  commodities. 

Mr.  Carr:     The  car  is  strictly  a  coal  car. 

RULE   9 

W.  J.  Babcock  (D.  &:  H.):  If  you  apply  a  Westinghouse 
triple  made  by  the  New  York  Air  Brake  Company  and 
stamped  "New  York,"  what  would  you  show  as  the  type? 

Answer:  We  would  show  Westinghouse  triple  valve. 

F.  H.  Hanson  (N.  Y.  C,  West):  Is  it  necessary'  to  sign 
jOint  evidence  card  for  an  H-1  New  York  triple  when  api)lied 
in  place  of  a  K-2  Westinghouse?  There  is  a  difference  in  the 
price. 

President  Kipp:  The  chair  would  say  that  it  would  not 
Ije  permissible  to  apply  an  H-1  valve  in  place  of  a  K-2;  in 
other  words,  it  would  be  wrong  repairs. 

Mr.  Babcock:  I  take  it  these  two  triples  do  not  perform 
the  same  function.  One  has  a  retarding  device  and  the  other 
has  not.  They  are  not  of  similar  type.  You  can  exchange 
a  New  York  triple  in  place  of  a  Westinghouse  if  it  is  the 
same  type — if  it  performs  identically  the  same  function; 
otherwise  you  make  wrong  repairs.  The  prices  of  the  two 
triple  valves  of  similar  type  are  the  same. 

RULE  33 

Owners  will  not  be  rfsj)onsibU-  for  the  expense  of  repairing  or  replacing 
Ii'lders,  handholds,  sill  steps  or  brake  shafts,  whether  or  not  in  connection 
with  other  repairs 

F.  H.  Hanson  (N.  Y.  C,  West) :  If  we  get  a  car  equipped 
'•^"ith  U.  S.  .safety  appliances  and  it  is  equipped  with  a  hand 
liold  which  does  not  meet  the  requirements,  can  you  change 
this  and  Ijill  the  car  owner  for  the  expense?  A  great  many 
roads  are  doing  it. 

X.  B.  Elliott  (St.  L.  &  S.  F.):  We  have  been  doing  that 
'ight  along,  and  render  bill. 

Question:  How  about  cars  not  equipped  with  the  U.  S. 
afety  appliances? 

^Ir.  Hanson:  That  is  an  owTier's  expense.  We  write  the 
owner  and  there  are  no  questions  asked  whatever  if  we  equip 
the  car  with  safety  appliances.  But  the  part  I  refer  to  is, 
are  we  justified  by  a  strict  application  of  Rule  33  in  billing 
the  car  owner  for  the  change  of  any  of  these  parts?  Our  bill- 
ing department  has  advised  me  that  there  has  not  been  a 
single  case  where  the  owners  would  not  accept  bill. 

President  Kipp :    The  rule  is  very  plain.    The  chair  would 


decide  that  you  cannot  bill  the  owner  of  the  car  for  any 
of  these  items  without  authority  to  do  so. 

W.  R.  McMunn  (N.  Y.  C.) :  As  I  understand  this  proposi- 
tion, all  cars  built  on  and  after  July  1,  1911,  must  have 
been  equipped  with  the  U.  S.  safety  appliances  standards. 
Any  car  built  prior  to  July  1,  1911,  must  after  a  certain  date 
be  equipped  with  U.  S.  safety  appliances.  .\t  the  present 
time  it  is  a  violation  of  the  law  to  accept  a  car  built  after 
July  1,  1911,  unless  it  meets  the  requirements  of  the  U.  S. 
safety  appliance  law  in  every  detail.  Cars  built  prior  to 
July  1,  1911,  may  be  equi})ped  with  U.  S.  safety  appliances. 
When  you  once  accept  a  car  you  assume  responsibility  for 
it  and  any  repairs  that  may  be  necessary  to  safety  appliances, 
must  be  assumed  by  the  handling  line. 

E.  Pendleton  (Peoria):  It  seems  to  me  that  under  the 
interpretations  given  on  page  63  it  is  a  handling  company's 
defect,  and  I  would  move  that  that  l>e  the  interpretatiMi 
of  this  body. 

The  motion  was  carried. 

RULE   36,   SECTIOX   3 

Special  Placards. — These  shall  be  such  as  are  required  by  the  "Inter- 
state Commerce  Commission  Regulations  for  the  Transportation  of  Explo- 
sives and  other  dangerous  articles  by  freight  and  by  express,"  and  are 
to  be  of  the  size  as  therein  described.  They  shall  be  used,  be  of  the  text 
and  be  attached  to  the  cars  as  prescribed  by  said   regulations. 

A.  Armstrong  (Atlanta):  If  a  car  ix^aring  these  placards 
has  been  made  empty  and  returned  to  your  line,  may  you 
remove  them  and  bill  the  delivering  line  the  same  as  an  adver- 
tisement? 

Mr.  Schultz:  The  American  Railway  Association  recom- 
mended to  the  M.  C.  B.  Association  that  this  be  made  a 
penalty.  I  think  the  M.  C.  B.  Association  did  not  agree 
with  it,  and  since  it  did  not  .see  fit  to  include  it  in  the  rules 
it  is  not  a  cardable  defect. 

RULE  43 

Owners  Responsible. — Any  damage  to  all-steel  or  steel-underframe  cars, 
unless  such  damage  occurred  in  wreck,  derailment,  cornering  or  side- 
swiping,  and  except  unconcealed  fire  damage. 

G.  Lynch  (Cleveland):  In  view  of  the  recent  decision  of 
the  Arbitration  (^ommittee  that  drop  doors  on  steel  cars  can- 
not l>e  lost  in  fair  usage  and  that,  therefore,  the  delivering 
line  is  responsible,  I  want  to  ask  the  chief  joint  inspectors 
present  if,  when  steel  cars  with  doors,  drop  or  hopper,  are 
offered  in  interchange  with  one  or  more  missing,  is  it  a  card- 
able  defect?  Does  this  decision  make  the  delivering  line 
responsible  for  missing  doors  of  gondola  cars? 

President  Kipp:  I  would  say  that  the  decision  is  final 
and  l)inding.  A  door  found  missing  under  the  conditions 
described  by  the  Arbitration  Committee  decision  would  l)e  a 
cardable  defect  in  interchanges. 

Mr.  Lynch :  In  loading  ore  on  the  hoppers,  the  weight  will 
carry  the  door  away  because  of  the  mechanism  of  the  dcxir. 
or  the  parts  securing  the  door.  The  loader  permits  the  car 
to  be  loaded  to  capacity.  We  sometimes  find  the  same  thing 
in  loading  stone.  It  is  not  uncommon  to  find  a  door  or  two 
missing  on  these  cars  and  the  car  is  loaded.  Are  we  going 
to  make  the  delivering  line  responsible? 

A.  M.  Patrick  (Mechanicsville,  N.  Y.):  Issue  a  defect 
card.     It  is  a  cardal)le  defect. 

H.  Boutet  (Cincinnati):  I  believe  a  majority  of  the  inter- 
change in<=pectors  understand  Rule  43  to  mean  that  it  is  an 
owner's  defect  unless  there  was  evidence  of  unfair  u.sage. 

Mr.  Trapnell :  The  Arbitration  Committee  has  laid  down 
this  emphatic  rule  for  us  to  work  by,  and  they  have  not  told 
us  we  could  use  our  judgment  in  the  matter  unless  certain 
things  have  occurred  to  the  car.  If  certain  things  have 
occurred,  then  we  can  card;  otherwise  we  cannot. 

Mr.  Pendleton:  Perhaps  the  Arbitration  Committee  had 
some  information  which  guided  it  in  the  decision  that  we  do 
not  know  an\-thing  about,  l)ut  the  fact  remains,  as  we  under- 
stand the  rule,  and  as  it  has  l>een  interpreted  to  us  by  the 
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Arbitration  Committee,  that  without  evidence  of  unfair  usage, 
the  damage  should  be  charged  to  the  car  owner  and  we 
should  decline  to  card. 

Rule  58 

Delivering  Company  Responsible. — Air  brake  hose,  when  missing  com- 
plete, missing  cylinders,  reservoirs,  triple  valves,  interior  parts  of  triple 
valves,  angle  cocks,  cut-out  cocks,  dirt  collectors,  pressure-n-taining  valves, 
release  valves,  pipe  or  pipe  fittings ;  also  damage  to  any  of  these  parts 
when  such  damage  is  due  to  wreck,  derailmerrt,   cornering   or   sideswiping. 

G.  Lynch  (Cleveland):  Is  an  angle  cock  handle  broken 
an  owner's  defect?  As  I  understand  it,  if  there  is  no  evi- 
dence of  unfair  usage,  the  owner  is  responsible. 

T.  J.  O'Donnell  (Buffalo):  The  usual  way  of  breaking 
the  handle  is  by  the  trainmen  hitting  it  with  a  hammer.  It 
should  be  delivering  line  defect. 

J.  V.  Berg  (N.  Y.  C,  West) :  A  broken  angle  cock  is 
owner's  defect  according  to  the  rule. 

F.  H.  Hanson  (N.  Y.  C):  I  move  that  it  is  the  sense  of 
this  association  that  it  is  an  owner's  defect. 

The  motion  was  carried. 

RULE  86 

T.  E.  Giblin  (C.  &  A.):  The  size  of  the  journal  is  not 
quite  clear.  On  the  80,000  lb.  capacity  cars  it  says — 4^/2  in. 
journal;  6' 4  in.  wheel  seat  and  a  5  5/16  in.  axle  center,  which 
is  1/16  in.  larger  than  the  M.  C.  B.  standard.  The  other 
measurements  are  M.  C.  B.  standard.  A  non-M.  C.  B.  axle 
of  the  80,000  lix  capacity  measures  the  same  as  M.  C.  B.  with 
the  exception  of  the  axle  center  which  is  1/16  in.  larger  than 
the  M.  C.  B.  standard. 

Mr.  Pendleton:  While  the  axle  center  is  1/16  in.  greater 
than  the  M.  C.  B.  standard,  it  applies  to  the  M.  C.  B.  stand- 
ard axle.  I  cannot  understand  it  in  any  other  way  than  if 
you  maintain  a  non-M.  C.  B.  axle,  it  mu.st  not  be  less  than 
these  measurements. 

H.  Cockran  (B.  &  O.):  An  axle  removed  for  any  cause 
whatever  must  be  less  than  the  prescribed  limits.  Suppose 
it  reaches  those  limits  but  does  not  go  below;  is  it  a  scrap 
axle? 

Voice:     It  says  below  the  prescribed  limits. 

Mr.  Hanson:  I  have  never  heard  of  an  80,000  lb.  non-M. 
C.  B.  standard  axle  and  believe  the  dimensions  shown  are  in 
error,  particularly  as  to  wheel  seat. 

C.  J.  Hayes  (N.  Y.  C.) :  I  believe  the  measurements  given 
on  page  108  for  80,000  lb.  and  100,000  lb.  capacity  axles 
are  1/8  in.  less  than  the  M.  C.  B.  dimensions.  It  came  out 
in  a  circular  under  the  1915  rules  that  there  should  be  a 
variation  allowed  for  rough  turning;  on  the  100,000  lb.  and 
80,000  lb.  capacity  cars  1/8  in.  should  be  allowed,  and  on 
the  60,000  lb.,  1/16  in.  should  be  allowed.  These  dimen- 
sions have  been  reduced  to  conform  to  the  allowances  the 
committee  gave. 

V'oice:  They  do  not  make  any  allowance  on  the  non-M. 
C.  B.  standard.' 

.Answer:  They  ruled  that  sufficient  allowance  was  made 
on  the  non-M.  C.  B.  axle. 

RULE  98 

S.  Hansen  (P.  &  P.  U.):  Is  there  any  overlapping  labor 
charge  in  changing  two  pair  of  wheels  in  the  same  truck? 

F.  C.  Schultz  (Chicago):  It  seems  reasonable  if  you  re- 
move two  pair  of  wheels  on  the  same  truck  there  should  be 
some  credit  as  it  reduces  the  amount  of  work  considerably 
for  the  second  pair.  The  foot  note  seems  to  be  an  explana- 
tion. 

C.  J.  Hayes  (N.  Y.  C):  A  reduction  of  28  cents  ought 
to  be  made  when  two  pair  of  wheels  are  removed  from  each 
truck.  If  you  had  a  pair  of  wheels  on  A  end  and  a  pair  on 
B  end  of  the  car,  no  reduction  would  be  made. 

RULE  99,  PAR.  2 

When  axle  is  removed  on  account  of  owner's  defects  on  wheel,  and  tlic 
journal   has   increased   in   length   more  than   ^    in.  or  the  collar  is   worn   to 


less  than  5/16  in.,  or  tin-  <lianietcr  of  the  journal  is  not  at  least  '/f  in 
greater  than  the  limiting  diameters  given  in  Rule  86,  the  axle  shar  b« 
considered   as   scrap   and   credit   allowed   accordingly. 

C,  J.  Hayes  (N.  Y.  C.) :  Referring  to  the  second  paragra  )h. 
I  move  that  it  is  the  understanding  of  this  association  tiiat 
when  the  axle  removed  does  not  come  up  to  the  requirement.* 
in  regard  to  dimensions;  it  should  be  scrapped  against  the 
owner. 

1  he  motion  was  carried. 

RULE  102,  PAR.  3 

In  computing  charges  for  bolts,  nuts  and  forgings,  if  fractional  wei^'lii 
of  each  entry  on  billing  repair  card  is  less  than  one-half  pound,  it  must  bt 
dropped;  if  one-half  pound  or  more,  charge  the  entire  pound. 

W.  J.  Babcock  (D.  &  H.):  If  the  weight  of  the  bolts  or 
nuts  .ipplied  is  less  than  J  j  lb.  you  would  drop  it.  If  in 
making  heavy  repairs  and  the  number  of  different  sized 
nuts  were  under  a  half  a  pound,  would  you  take  the  aggre- 
gate weight  and  in  that  way  secure  what  you  are  entitled  to? 

J.  C.  Keene  (Wabash) :  If  less  than  a  half  a  pound,  you 
should  forget  it,  but  you  are  permitted  labor  in  all  cases. 

Mr.  Hayes:  You  cannot  take  the  nuts  or  small  bolts  in 
the  aggregate.  We  have  to  make  the  extensions  under  eaili 
item  and  if  less  than  Vj  lb.,  you  would  then  drop  it. 

Mr.  Schultz:  That  does  not  seem  right.  You  are  liable 
to  lose  two  or  three  pounds  on  one  job.  You  can  only  drof 
the  fraction  of  the  pound  in  closing  up  your  total  weights 

Voice :     It  says  each  entry.     It  does  not  say  the  aggregate. 

F.  W.  Trapnell  (Kansas  City):  I  move  that  this  be  sent 
to  the  Arbitration  Committee  for  interpretation. 

Mr.  Babcock:  Before  this  rule  was  put  into  effect,  tlu 
road  which  I  represent  had  an  agreement  with  several  of 
our  connections  to  try  it  out.  We  took  several  large  biii> 
against  us  that  amounted  to  $400  or  $500  from  four  different 
roads.  We  figured  out  all  the  nut  charges  on  the  actual 
basis  of  the  overcharges  and  the  undercharges  and  in  m 
case  did  it  amount  to  over  $2.00  in  a  $600  bill,  either  one 
way  or  the  other. 

The  motion  to  refer  the  rule  to  the  Arbitration  Committec^ 
was  carried. 

PASSENGER  CAR  RULES 

F.  W.  Tr.^pnell  (Kansas  City):  The  preface  of  these 
rules  makes  damage  occurring  in  ordinary  service,  etc.,  car 
owner's  responsibility.  During  the  movement  of  troop>. 
;'.nd,  also,  with  a  great  number  of  tourist  cars  in  inter- 
change, we  find  many  cars  running  with  broken  window 
glass  and  broken  vestibule  door  glass.  There  is  no  indica- 
tion on  the  car  that  it  has  received  unfair  usage.  Would  that 
be  owner's  or  delivery  line's  responsibility? 

W.  R.  McMuNN  '(N.  Y.  C):  It  will  be  admitted  that 
the  intent  of  the  rule  at  the  present  time  is  that  damage  t<» 
any  part  of  a  car  which  can  be  seen  without  entering  it,  i^ 
considered  delivering  line  responsibility,  but  that  any  defeti 
which  cannot  l>e  seen  without  entering  car  would  be  cor 
sidered  owner's  responsibility.     The  inside  parts  would  h 
considered    owner's    responsibility.      My    judgment   is   tha 
broken  window  glass  would  be  delivering  company's  respoii 
sibility. 

APPRENTICESHIP    COMPETITION 

The  following  awards  were  made  in  the  comjjetition  to 
the  be.'^t  article  on  car  (k'|)artmi'nt  apprenticeship:  Firs 
prize  of  $25  to  B.  F.  Patram,  foreman  car  repairs,  Southen 
Rtilway,  South  Richmond,  Va.;  second  prize,  C.  N.  Swan 
son,  superintendent  of  car  shops,  .\tchison,  Topeka  &  Sant 
Fe,  Topeka,  Kan.;  third  prize,  W.  K.  Carr,  chief  car  inspec 
tor,  Norolk  &  Western,  Roanoke,  Va.  The  lirst  prize  articl< 
follows,  and  the  others,  as  well  as  abstracts  from  the  best  o! 
the  other  papers  which  were  presented  in  the  competition,  wil 
be  |)ublished  in  future  issues. 
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CAR   DEPARTMENT    APPRENTICES 

(FIRST  PRIZE) 

BY  B.  F.  PATRAM 
Southern  Railway 

1  he  question  of  apprenticeship  in  either  car  building  or 
,;r  repairing  today  is  one  that  requires  a  great  deal  more 
li.iunht,  study  and  consideration  than  it  has  ever  received 
M nee  its  inception.  With  the  proper  training  along  mechani- 
,al  lines  very  much  better  mechanics  for  the  passenger  de- 
ii.irtnient  can  be  made  out  of  bright,  energetic  boys  than  by 
,inv  other  method  known  to  me.  However,  there  are  a  great 
n.aiiv  things  other  than  strictly  mechanical  ideas  that  should 
i.e  instilled  into  the  boy's  mind  during  the  first  and  second 
■.ears  of  his  apprenticeship.  The  main  points  that  should 
'k'  carefully  considered  are  to  train  the  boy  to  be  watchful, 
alert,  quick  to  respond  and  neat.  The  first  impression  made 
fin  the  apprentice's  mind  is  very  important,  for  his  mind  is 
\oung  and  receptive  and  when  the  boy  is  made  to  see  and 
understand  he  does  not  soon  forget. 

\n  apprentice  in  the  passenger  car  department  should  have 
it  least  passed  through  the  sixth  grammar  grade,  or  its  equiva- 
lent in  schooling,  and  his  fitness  or  degree  of  education  should 
Ue  determined  by  an  examination  prepared  by  the  head  of  the 
car  department.  After  passing  this  examination,  and  it  has 
been  decided  that  the  boy  will  start  on  his  apprenticeship, 
iie  should  be  put  to  work,  and  should  carry  out  the  following 
-chedule : 

Six  months  building  and   repairing   i):i>'-eiigcr  car   trucks: 

Six  months  building  and  repairing  platforms; 

Six  months  in  the  mill,  laying  oflF  work  only; 

Six  months  building  and   repairing  engine  cabs  and   pilots; 

Twelve  months  working  on  the  outside  of  passenger  car  bodies: 

Twelve  months   working  on  the  inside   of  passenger  car  bodies. 

If  this  schedule  is  thoroughly  carried  out  it  should  qualify 
the  boy  for  any  position  in  the  car  department.  If,  at  the 
t-nd  of  the  first  six  months,  the  boy  docs  not  show  the  proper 
aptitude  to  make  an  efficient  car  builder  and  repairer  he 
should  be  transferred  to  some  other  branch  of  the  railroad 
business  to  which  it  is  thought  he  is  better  suited.  During  the 
tour  years'  course  the  importance  of  a  technical  education 
-hould  be  impressed  upon  the  mind  of  the  apprentice  and 
everything  possible  should  be  done  by  those  in  authority  to 
assist  the  apprentice  in  securing  it.  He  should  be  offered 
every  assistance  possible  in  securing  a  thorough  knowledge 
of  the  M.  C.  B.  Rules,  especially  along  the  lines  of  interchange 
^\ork  and  building  and  repair  work. 

.\s  to  the  building  and  repairing  of  freight  equipment 
'urs,  I  am  strongly  of  the  opinion  that  an  apprenticeship 
>y.stem  in  this  department  of  the  car  business  is  not  only 
unnecessary  but  offers  no  advantage  either  to  the  railroad 
or  to  the  men  employed  in  this  branch  of  the  service.  How- 
ever, I  would  advocate  the  use  of  helpers,  who  should  be 
advanced  as  they  qualify  themselves  to  do  this  class  of  work. 
My  reason  for  not  advocating  an  apprenticeship  course  in 
the  freight  car  department  is  as  follows:  First,  there  is  no 
incentive  for  the  young  man  to  serve  as  an  apprentice  to 
a  freight  car  builder  or  repairer  because  it  would  be  neces- 
sary, owing  to  present  conditions,  for  the  lx)y  to  work  side 
by  side  with  men  who  were  advanced  from  freight  car  helpers 
to  freight  car  builders  and  repairers,  in  a  much  shorter  time 
than  is  required  in  the  apprenticeship  course.  Second,  the 
pay  of  the  freight  car  builders  and  repairers  being  so  much 
out  of  proportion  to  the  pay  in  other  mechanical  lines  of  rail- 
road work,  the  railroad  companies  and  the  employing  heads 
would  have  difficulty  in  securing  the  services  of  young  men 
meeting  the  qualifications  which  would  be  required  of  them. 

INDIVIDUAL   PAPERS 

The  following  papers  were  presented  and  will  be  published 
in  future  issues:  Co-operation  Between  Yard  and  Repair 
Forces,  by  R.  H.  Dyer,  Norfolk  &  Western;  Passenger  Car 
Work,  by  J.  R.  Schrader,  New  York  Central;  Car  Depart- 


ment Organization  and  Efficiency,  liy  C.  R.  Dobson,  Chi- 
cago, Rock  Island  &  Pacific;  committee  report  on  M.  C.  B. 
Billing  and  Repair  Cards,  J.  V.  Berg,  New  York  Central, 
chairman;  Interchange  Inspection,  by  W.  H.  Sagstetter, 
Kansas  City  Southern,  and  J.  J.  Gainey,  Cincinnati,  New 
Orleans  &  TTexas  Pacific;  Freight  Car  Maintenance,  by  J.  J. 
Justus,  New  York  Central,  and  H.  H.  Harvey,  Chicago,  Bur- 
lington &  Quincy;  Proper  Loading  of  Cars,  by  W.  H.  Bett- 
cher,  Cincinnati,  Indianapolis  &  Western;  Handling  of 
Equipment  Repairs,  by  F.  C.  Schultz,  Chicago;  Sand  Blast- 
ing Steel  Equipment,  by  S.  E.  Breese;  Passenger  Car  Work 
at  Terminals,  by  C.  Charlton.  The  following  paper  was  also 
presented : 

PASSENGER  CAR  CLEANING  AND  SANITATION 

BY  E.  P.  MARSH 
Chicago  &  North  Western 

On  the  North  Western  the  .^^hopping  period  tor  passenger 
cars  averages  15  months  and  it  has  not  been  found  necessary 
to  make  a  general  practice  of  giving  the  cars  intermediate 
light  repair  and  cleaning.  Cars  regularly  assigned  to  two 
and  three  day  runs  are  thoroughly  cleaned  each  time  they 
arrive  at  a  terminal,-  while  cars  on  one  day  runs  are  given 
a  thorough  cleaning  every  other  day.  This  cleaning  con- 
sists of  the  following  operations: 

First — Open  all  sash. 

Second — Blow  out  car  from  the  top  down,  giving  special 
attention  to  the  curtain  boxes,  the  space  over  the  top  sash, 
cushions  and  underneath  the  heating  pipes  and  seats.  Blow- 
ing out  the  cars  has  been  found  to  clean  them  just  as  well 
as,  if  not  better  than,  the  vacuum  system  and  it  is  much  more 
rapid. 

Third — Brush  off  the  upholstery  and  dust  off  the  wood 
work. 

Fourth — Wash  the  entire  car,  including  the  inside  of  the 
sash  and  floor. 

Fijth — Wipe  all  wood  work  with  a  renovator,  care  being 
taken  to  leave  no  greasy  surface. 

While  this  is  going  on  in  the  interior  the  outside  is  washed 
by  means  of  a  hose  and  long  handled  brushes,  and  if  it  is 
very  dirtyTt  is  given  an  oxalic  acid  wash.  The  trucks,  gas 
tanks  and  other  exposed  iron  work  along  the  sides  of  the 
car  are  brushed  off  with  a  solution  of  kerosene  and  water 
which  gives  them  a  clean,  bright  appearance. 

The  interior  gleaning  has  been  found  to  be  best  handled 
by  gangs  of  three — two  men  and  a  woman.  The  men  do 
the  heavier  and  overhead  work  and  the  woman,  the  saloons 
and  lighter  work.  On  the  outside  three-men  gangs,  two 
men  with  brushes  and  one  with  the  hose — have  been  found 
to  be  the  l^est  combination.  The  cleaning  and  steaming  with 
live  steam  of  all  water  coolers  is  done  by  special  men  assigned 
to  this  work  only. 

The  regular  inspection  for  defects  in  the  running  gear  and 
the  adjusting  of  brakes  is  made  by  regular  gangs  as  soon 
as  cars  arrive  in  the  yard.  This  work  is  done  on  a  day- 
work  basis,  as  is  also  the  work  of  the  carpenter,  trimmer, 
plumjier  and  lamp  repairing  forces.  All  of  the  car  cleaning 
work,  except  that  of  cleaning  the  water  coolers,  is  done  on 
a  piece  work  basis. 

Considerable  difficulty  has  been  found  in  properly  disin- 
fecting the  cars.  While  formaldehyde  will  kill  the  germ  life 
it  has  been  found  wanting  when  used  for  exterminating  such 
vermin  as  roaches;  after  some  experimenting  we  have  found 
that  the  burning  of  sulphur  in  the  presence  of  water  will 
do  this  work  in  a  satisfactory  manner.  In  all  passenger 
carrying  cars,  not  equipped  with  carpets,  an  18  in.  aisle 
strip  of  linoleum  set  into  the  floor,  has  been  found  to  be 
cleaner,  more  sanitary  and  more  economical  than  carpet  or 
cocoa  matting  aisle  strips. 

As  is  the  case  in  most  all  work,  when  good  work  is  desired, 
it  must  lie  well  paid  for.    The  piece  work  system  has  enabled 
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us  to  obtain  this  rt-.^ult  with  an  indifferent  class  of  labor; 
by  practice  and  diligence  the  amount  of  work  done  by  each 
gang  has  increa.sed  and  by  vigilant  inspection  it  has  been 
held  up  in  quality,  so  that  good  work  is  now  l>eing  done  in 
sufficient  (juantity  to  make  the  work  remunerative  enough  to 
hold  the  men  and  so  avoid  the  trouble  due  to  constant  chang- 
ing in  forces.  The  keynote  of  any  efficient  cleaning  yard 
is  an  organisation  which  runs  almost  of  its  own  accord  and 
only  needs  the  touch  of  the  car  foreman's  hand  in  smoothing 
out  the  emergency  kinks. 

OTHER    BUSINESS 

I 

Change  in  By-Laws. — The  by-laws  of  the  association  were 
modified  in  two  instances.  Article  3  was  changed  to  read  as 
follows : 

"The  membership  shall  be  composed  of  car  department 
officials,  car  foremen,  chief  interchange  inspectors,  chief  car 
ins{)ectors,  chief  clerks,  chief  M.  C.  B,  billing  clerks,  also 
representatives  of  any  private  car  line  in  the  same  capacity 
as  active  members  and  car  inspectors,  air  Ijrake  inspectors 
and  re{)resentatives  of  any  railway  supply  firm  as  associate 
members." 

Article  4  was  changed  to  read  as  follows : 

'"The  officers  of  this  association  shall  consist  of  president, 
first  vice-president,  .second  vice-president,  secretary-treasurer 
and  past  |>resident  and  seven  elective  members,  who  shall 
constitute  the  executive  committee,  the  junior  past  president 
acting  as  chairman." 

Secretary's  Report. — The  secretary-treasurer  reported  a 
membership  of  554  and  a  cash  balance  of  $379.  There  were 
116  new  members  received  during  the  convention.  The 
secretary-treasurer  was  voted  a  I)onus  of  $25  in  recognition 
of  his  arduous  lal>ors  during  the  past  year. 

A'eu'  Officers. — The  following  officers  were  elected  for  the 
ensuing  year:  President.  \V.  J.  Stoll,  chief  interchange 
inspector,  Toledo,  Ohio;  first  vice-president.  J.  J.  Gainey. 
general  car  insi)ector,  C.  X.  O.  &  T.  P.;  .second  vice-presi- 
dent, K.  Pendleton,  chief  interchange  inspector,  Peoria.  111.; 
secretary-trca.surer,  W.  R.  McMunn.  general  car  ins|)ector. 
New  York  Central.  Albany,  N.  Y. 

Resolutions  were  also  adopted  on  the  deaths  of  S.  Hornby. 
J.  \Y.  Hogsett,  J.  F.  Skala,  and  A.  Faerber. 

ENTERTAINMENT  AND  EXHIBITS 

The  committee  in  charge  of  entertainment  features  was  as 
follows:  L.  S.  Wright,  the  National  Malleal)le  Castings  Co. 
(chairman)  (liicago.  111.;  J.  R.  Mitchell.  W.  H.  Miner  Co. 
(secretarv-treasurer)  Chicago.  III.;  Charles  Derl)y,  Joyce- 
Cridland  (a;  ].  L.  Stark,  Chicago-Cleveland  Car  Roofing 
Co.;  A.  M.  Wilson,  Galena-Signal  Oil  Co.;  Marshall  de 
Angelis,  American  Steel  Foundries;  C.  J.  Wymer,  Grip  Nut 
Co.;  C.  J.  W.  Clawson,  liettendorf  Co.;  and  C.  F.  McCuen, 
Standard"  Heating  &  Ventilating  Co. 

The  following  suy)ply  companies  had  exhibits  or  rei)re- 
sentatives  at  the  convention: 

American  RollinR  Mill  Company.  Mi(l<lletown.  O.  Represented  by  War 
ren    K.    McCann. 

Anurican    I'.rakc   Shoe  &•  ronn.lrr  Cnmnaiiy.    Malnvah.   N.    T. 

Amcr.can  Stcjl  Fomulries.  (  hicaKo.  Ktprisented  by  F.  L.  McLunc.  -M. 
D.Angflis   and   W.   C.    W'allac. . 

liall  Chemical  Company.  I'ittshurRh.  Pa.     Represented  by  J.  A.   (.ohcn. 

JJettendorf    Company,    Kttttndorf,    la.       Represented    by    C.    J.     Clawxm 

and  J.    Uradv. 

Boss    Nut   Company.   Chicago.      Represented   by    W.    G.    Willcoxson    and 

W.  J.  Fork- 

CanfuM   Bros.    Company.      Represented   by   .\.   J.   C  anfield. 

Curtin   .Supplv  Conip.niy,  (  hicaRo.     Represented  by  Ct.    K.   Fox. 

(  hica^n    Railway    K.|uipnient    (  onipany.    Chicajjo.       Represented    by    E.    .\. 

I.aBarr.  ,   .       c.     n 

Chicago-Cleveland    Car    Roof.   Company,   ChicaMo.      Represented   by   t .    II. 

Williams. 

«amel  Company,   t  hican*.      Represented   by  J.    F.   Comce. 

Ft.  Pitt  Malleable  Iron  Company.  Pittsburgh,  Pa.     Represented  by  .\.  M. 

Fulton. 

(lold    Car    Heating    &    l-igliting    Company,    New    York.      Represented    by 

E.   A.  Robbins. 

C.alena  Signal  C}\\  Company.  Franklin.  Pa.  Represented  by  A.  M.  \\  il- 
son.  F.  B.  Smith.  W.  F..  Auger.  C.  A.  Am,  D.  J.  Justice.  J.  A.  Graham 
and  K.    K.   Webb. 


Grip  Xut  Company.  New  York.  Represented  l»y  C.  J.  Wymer,  .Mliert 
Roberts  and   W.    E.    Ffiwler. 

Heath  &  Milligan  .Manufacturing  Coinpanv,  Chicago.  Represente  ;  hv 
W.   H.   Pratt. 

Hewett   Rubber   Company,    lUifFalo,    N.    V.      Represented   by   W.   J.    King 

Hale   &   Kilburn   Company,   I'hiladelphia,   Pa. 

Imperial   Railway   .Appliances   Com])any.     Represented   by  V.    E.   Sis--'  n. 

Joyce-Cridland  Company,  Dayton,  ( )luo.   Represented  by  Chas.   I).   D  rljy 

W.   H.  Miner,  Chicago. 

Magnus   Company.   Cliicago.      Represented   by   Bruce  Owens. 

Mahr  Manufacturing  Company,  Minneapolis,  Minn.  Representci  hy 
II.   H.   Warner  and  J.   R.   .Mathew's. 

McConway    &   Torley    Company,    Pittsburgh,    Pa. 

A.  O.   Norton,   Boston,  Mass. 

New   ^'ork   .\ir   Brake   Company,   New   York. 

National  .Malleable  C"astings  Company,  Clevelaml,  (  ).  Represente'  Ijy 
L.    S.   Wrii-'ht,   J.    \'.    Davison   and   George    N'.    Martin. 

Pressed   Steel    Manufacturing   Company,    Philadelphia,    Pa. 

Q  &  C  Companv,  New  York.  Represented  by  .Mbert  Robertson  aivi 
G.    C.    Pool. 

Standard  Railway  Eipiipment  Company.  New  Kensington,  Pa.  Rr;i;c 
sented   by    W.   A.    Brewer   and  J.   T.    Crawley. 

.Southern  Wheel  Company,  St.  Louis,  Mo.  Represented  by  .Mien 
1  )unliam. 

-Standard  Heat  &  Ventilation  Company.  New  York.  Represented  by 
r.    F.   .McCune. 

Standard    Car   Truck    Company.    Chicago. 

ScuUin    Steel    Company.   St.    I.ouis,    Mo. 

Tcmpleton,    Kenly   &   Co.,   Chicago.      Represented  by   .\.    H.    Beattys. 

Universal    Draft   Gear  Attachment    CVimjiany,   Chicago. 

Union  Draft  Gear  Company,  Chicago.  Represented  by  J.  E.  Tarehon 
and  C.  J.  Gorman. 

Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.  Represcnteri  by 
.\.    L.    Berghue. 

Western  Railway  Ecpiipmcnt  Company,  .St.  Louis,  Mo.  Represented  by 
R.    L.    I.andtin. 


THE     ESSENTIAL    REQUIREMENTS    AND 
CORRECT  TREATMENT  OF  HEAD- 
LININGS 

BY  H.  M.  BAXTER 

The  first,  and  most  essential  requirement  of  the  ideal  head- 
lining material  is  absolute  imperviousness  to  moisture, 
whether  it  be  in  the  form  of  humidity  in  the  atmosphen-, 
rain,  or  as  used  for  cleansing  purposes.  Needless  to  say. 
this  is  al.so  the  characteristic  mo.st  difficult  to  obtain.  Light 
weight  is  imj)ortant;  the  material  must  not  warp,  and  should 
not  be  affected  by  heat  or  cold,  either  moist  or  dry.  Blister- 
ing or  "spotting,"  splitting  or  separating  are  most  serious 
faults,  and  no  material  with  any  tendency  towards  these  de- 
fects should  be  considered  as  a  headlining. 

Metals  will  meet  the  majority  of  the  above  specifications, 
l)Ut  there  are  two  important  draw-l>acks  to  the  use  of  metal 
as  headlining  or  other  interior  car  finish.  The  first  is  its 
great  heat  conductivity,  thus  making  the  cars  too  susceptil)le 
to  outside  weather  conditions  and  re(|uiring  too  great  an 
expenditure  for  heating.  The  .second  is  that  metal  always 
looks,  feels  and  sounds  like  metal.  No  paint  or  other  finish 
can  hide  its  identity. 

There   are   numerous   compositions   on   the   market   whicli 
take  any  finish  very  much  the  same  as  wfxxl.  are  durabK, 
practicall}-  non-conductors  of  heat  and  do  not  absorb  mois- 
ture.    In  adoj)ting  a  material  of  this  nature,  it  is  better,  if 
other  (|ualifications   are  even,  to  .select  one   which   is  mad' 
in   one   solid   homogeneous   thickness,    instead   of   being   vi 
neered  or  laminated,  any  form  of  lamination  naturally  sup 
plying   an   opportunity    for   lodgement   of  moi.sture,    which 
being  sealed  up  with  paint  or  other  finishing  coats,  is  almost 
sure  to  cause  l)listers,  splitting  and  warping. 

Some  of  the.se  compositions   are  not  intended   to  be  fin- 
ished in  any  way  and  acids  are  used  in  their  manufacture 
which  either  repel  or  destroy  paints,  varnishes  or  marblei/ 
ing  and  poli.shing  compounds.     They  are  largely  manufac 
tured  for  u.se  in  electrical  in.sulation  work,  and  it  was  througl 
their  use  as  switch-board  panels  that  it  was  found  possible 
to  use  similar  material  for  the  interior  trim  of  passenger  cars 
They  are  also  largely  used  for  bushings  and  numerous  other 
items  which  require  special  molded   shapes.      In  the  man- 
ufacture, the  material  can  be  curved  and  shaped  so  as  to  fit 
any  angle  in  the  car  structure. 
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For  any  considerable  order,  body  panels,  etc.,  may  be 
ir.iilded  to  exact  size,  it  remaining  only  to  fit  them  into  place 
a  1(1  do  the  necessary  finishing.  All  of  these  materials  will 
<;.\v  like  thin  wood,  or  rather  veneer,  but  owing  to  the  non- 
■T.iin  texture,  it  is  necessary  to  use  a  very  fine  tooth  saw. 

l"or  filling  in  the  cracks  between  boards,  covering  nail 
hi'iids,  etc.,  each  of  the  manufacturers  usually  markets  a 
^imposition  calking  compound,  which  possesses  the  same 
characteristics  as  its  parent  board.  It  can  be  filled,  sized 
uiul  finished,  so  that  the  entire  surface  presents  the  appear- 
ance of  one  board. 

As  the  composition  and  finish  of  each  factory  is  slightly 
different  it  is  obviously  impossible  to  lay  down  a  fixed  rule 
for  jjrocedure  in  finishing.  All  of  the  materials,  however, 
are  made  from  a  pulp  of  vegetable  fibre;  and  one  at  least, 
is  solely  poplar  wood  pulp,  the  others  ranging  from  an  all 
wood  pulp  through  mixtures  of  wood,  cotton,  hemp,  etc. 

Ik'ing  entirely  a  vegetable  product,  therefore,  it  is  safe  to 
say  that  the  usual  first  coat  of  paint  must  be  a  filler.  While 
the  surface  unevenness  will  probably  not  be  so  pronounced  as 
in  natural  wood,  this  filing  coat  will  nevertheless  have  to  be 
well  rubbed  in,  with  a  good,  heavy  bristle  brush,  preferably 
flat,  and  as  large  as  the  surface  will  conveniently  permit. 

The  only  exception  to  the  use  of  a  filler  as  a  first  coat  is 
wlien  the  material  comes  from  the  factory  with  a  thorough 
coating  of  waterproof.  In  such  cases  a  "filler"  would  not  only 
be  useless  but  would  not  "take,"  leaving  the  surface  blotchy 
and  uneven,  which  condition  would  surely  leave  its  mark 
tlirough  all  successive  coats.  The  foundation  must  always  be 
smooth  and  good  to  produce  an  attractive  finish.  For  water- 
j)r()ofed  surfaces,  a  good  size  should  be  evenly  and  smoothly 
applied.  An  ideal  first  coat  size  may  be  made  by  mixing 
}4  gal.  commercial  alcohol  shellac  and  ^4  g^l-  alcohol.  This 
is  inexpensive,  is  readily  secured  and  will  go  much  farther 
than  anv  varnish  size. 

After  the  first  coat  has  been  decided  upon,  correctly  applied 
and  allowed  to  dry  thoroughly,  the  finishing  coats  may  be 
commenced.  As  they  will  necessarily  vary  widely,  it  is 
hardly  possible  to  discuss  them  in  any  comprehensive  way. 


FITTING  UP  GAR  JOURNAL  BRASSES* 

Care  should  be  taken  in  renewing  journal  bearings  to  see 
that  they  have  a  proper  crown  bearing,  that  the  lining  is  not 
loose,  and  that  the  journal  is  not  marred  or  scratched  in  any 
way.  The  journal  wedge  should  not  be  too  tight  on  the 
bearing,  for  it  will  pinch  the  edges  of  the  bearing  to  the 
journal.  The  edges  will  then  act  as  a  wiper  and  prevent 
the  proper  lubrication  of  the  center  of  the  bearing.  Neither 
should  the  wedge  be  too  loose,  for  too  much  crown  bearing 
will  have  a  tendency  to  break  the  l)earing,  there  being  too 
much  concentration  of  the  weight  on  the  crown. 

The  average  workman  engaged  in  taking  care  of  the  pack- 
ing of  boxes  has  had  all  of  these  points  l^rought  to  his  at- 
tention on  numerous  occasions,  and  should  and  does  under- 
stand the  causes  of  journal  heating,  and  the  methods  he 
should  employ  to  avoid  it.  Yet  every  railroad  experiences 
periodical  ei)idemics  of  hot  boxes.  The  attention  of  every- 
one is  brought  to  the  matter  when  this  occurs,  and  for  some 
time  box  packing  receives  more  than  its  share  of  supervision. 
As  soon  as  this  is  "relaxed,  the  men  again  become  careless, 
and  another  ejiidemic  results.  These  epidemics  are  costly 
and  could  be  eliminated  to  a  large  extent,  barring  such  un- 
usual conditions  as  floods,  etc.,  if,  instead  of  waiting  until 
hot  boxes  become  so  numerous  that  they  have  to  be  called  to 
the  attention  of  the  higher  officials,  each  car  foreman  should 
periodically  check  up  his  methods  of  packing  boxes  and  as- 
sure himself  that  the  matter  is  being  handled  in  accordance 
"with  instructions. 

*From  a  paper  on  Car  Department  Problems  presented  by  E.  E.  Griest, 
master  mechanic,  Pennsylvania  Lines,  Ft.  Wayne,  Ind.,  at  the  General 
Foremen's   Convention. 


GLASP  BRAKES  FOR   HEAVY  PASSENGER 
EQUIPMENT    GARS* 

BY  T.  L.  BURTON 

Equipment  Department,  New    York  Central 

The  first  requirements  of  a  power  brake  are  to  stop  the 
vehicle  to  which  it  is  applied  in  the  shortest  possible  dis- 
tance, consistent  with  maximum  rail  adhesion,  during  emer- 
gency braking,  and  in  the  minimum  distance,  consistent  with 
accuracy  and  smoothness,  during  service  braking,  all  of 
which  is  largely  dependent  upon  the  tv'pe  of  equipment  em- 
l)loyed,  the  manner  in  which  it  may  be  operated  and  the 
braking  ratio  (percentage  of  brake  ix)wer)  that  can  Ije  suc- 
cessfully used. 

The  braking  requirements  for  present  day  heavj'  steel 
passenger  car  equipment  can  best  be  appreciated  by  a  care- 
ful analysis  of  the  records  of  a  number  of  passenger  .train 
brake  tests  with  the  earlier  light  wooden  cars  and  the  heavy 
steel  equipment  of  today,  and  for  those  who  care  to  make 
such  an  analysis  the  paper  which  was  presented  by  S.  W\ 
Dudley  at  the  February,  1914,  meeting  of  the  American 
Society  of  Mechanical  Engineers  is  unqualifiedly  recom- 
mended. For  ready  reference,  however,  it  might  be  inter- 
esting to  state  that  in  1902  an  exhaustive  series  of  brake 
tests   was  made  on   the   Pennsvlvania   Railroad,   under  the 


Fig.    1 — Force    Action    on    a    5-ln.    by    9-ln.    Journal;    Car    Weight 

150,000  lb. 

supervision  of  A.  W.  Gibbs,  with  trains  consisting  of  one 
locomotive  and  comparatively  light  wooden  cars,  in  which 
stops  were  made  from  a  speed  of  60  m.  p.  h.  with  emer- 
gency brake  applications  in  approximately  1,000  ft.  In 
1903  similar  tests  were  made  on  the  Central  Railroad  of 
New  Jersey,  under  the  writer's  supervision,  in  which  pas- 
senger trains  consisting  of  what  was  then  considered  mod- 
ern equipment,  were  stopped  from  a  speed  of  60  m.  p.  h. 
in  an  average  distance  of  970  ft.  Early  in  1905  another 
series  of  tests  was  made  on  the  Pennsylvania  Railroad  with 
equipment  •similar  in  weight  and  construction  to  that  used  in 
the  1902  and  1903  tests  with  substantially  the  same  results. 

The  emergency  braking  ratio  in  the  Pennsylvania  Rail- 
road and  the  Central  Railroad  of  New  Jersey  tests  did  not 
exceed  125  per  cent  of  the  car  weight,  and  a  reducing  mech- 
anism was  employed  for  automatically  reducing  the  braking 
ratio  during  the  stops,  so  that  the  mean  effective  ratio  was 
approximately  100  per  cent.  Based  upon  results  obtained 
in  the  three  brake  tests  just  referred  to,  a  distance  of  1,000 
ft.  was  considered  a  desirable  theoretical  emergency  stop 
from  a  speed  of  60  m.  p.  h.  for  a  passenger  train  having 
the  ordinar)'  "high  speed  brake." 

In  the  fall  of  1905,  closely  following  the  second  test  of 

*This  paper  is  to  be  presented  and  discussed  at  the  Railroad  Section  of 
the  annual  meeting  of  the  American  Society  of  Mechanical  Engineers, 
New   York,   Friday   morning,   December  8,   1916. 
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the  Ptnnsylvania  Railroad,  similar  tests  were  made  on  the 
New  York  Central,  under  the  supervision  of  (\  H.  (Juereau. 
The  Iwomotive  and  cars  used  in  this  test  weighed,  however, 
considerahly  more  than  the  ones  used  in  previous  tests,  and 
the  emerijency  stops  from  60  m.  p.  li.  were  over  1,200  ft., 
in  cases  where  the  air  hrake  ecjuijiment  and  braking  ratio 
were  substantiallv  the  same  as  had  formerly  |)rotluced  ap- 
proximately l.OOO-ft.  stops  with  lighter  e(|uipment.  Re- 
sults of  the  New  York  Central  test  immediately  established 
the  fact  that  as  the  weights  of  the  individual  vehicles  of 
which  the  train  was  composed  increased,  the  braking  ratio 
would  have  to  Ix'  increased,  if  the  length  of  the  stop  was 
to  be  no  greater  than  was  fornit-rly  made  with  lighter  equip- 
ment, and  to  meet  the  re<]uirfments  of  tlie  litavitT  locomo- 
tives and  cars  the  air  Iirakc  manufacturers  immediately  de- 
veloped an  air  brake  equipment  with  which  could  be  had 
a  higlier  braking  ratio  than  was  obtainable  in  previous  tests 
with  lighter  locomotives  and  cars. 

In  l'K)8  another  exhaustive  series  tjf  tests  was  made  on 
the  Southern  Pacific  witit  ^till  heavier  locomotives  and  cars, 
in  which  it  wa.-  found  that  a  distance  of  over  1,.S0()  ft.  wai^ 
re(|uired  for  stopping  the  heavier  trains  from  a  speed  of  60 
m.  p.  h.  with  no  greatt?r  emergency  braking  ratio  than  was 
formerly  required  for  making  a  1,000  ft.  stop  with  the 
lighter  equipment. 

In  1909,  R.  B.  Kendig  conducted  still  another  brake  test 
on  the  Lake  Shore  &  Michigan  Southern  with  trains  con- 
sisting of  locomotives  and  cars  closel\  appro.ximating  pres- 
ent day  equipment  in  weight,  for  which  was  retiuired  an 
emergency  braking  ratio  of  180  to  200  \)cr  cent  of  the  car 
weight  for  producing  approximately  a  1,200  ft.  stop  from 
a  speed  of  60  m.  p.  h.  These  tests  tlemonstrated  to  the 
entire  satisfaction  of  all  who  participated  in  them  tiiat  the 
emergency  braking  ratio  for  heavy  steel  cars  would  have 
to  be  not  les.s  tlian    180  per  cent   of   the  car   weight   if  tht 


Fig.    2 — Tilting    and     Displacement    of     Brasses    and     Journals    with 
Single  Shoe  Brake;  Four-Wheel  Truck 

emergency   .stops   were   to   be   made   in   no   greater   distance 
than  formerly  ref|uired  for  the  lighter  cars*. 

Realizing  that  180  to  200  per  cent  braking  power  applied 
to  one  side  of  a  car  wheel  would  probably  produce  ill  effects 
on  journals,  bra.>i.ses,  trucks,  etc.,  the  writer  had  made  a 
careful  and  thorough  analvsis  of  the  force  action  on  car 
journals  as  affected  i>y  high  braking  forces,  and  it  is  unfor- 

*It  is  not  the  intention  to  show  by  the  above  references  to  brake  test* 
the  distance  in  which  trains  may  be  stopped  in  service.  In  conduotiiiR  brake 
te<ts  variations  in  c<|uipnicnt  l)y  which  stopping  distances  are  affected  are 
necessarily  reduced  to  a  niinimuni,  otherwise  the  results  would  not  be  com- 
parative. Tlie  stopping?  distances  referred  to  sliould,  therefore,  be  used 
only  as  a  basis  of  comparison  for  different  equipments,  and  it  siiould  not 
be  assumed  that  such  stops  would  be  reproduced  in  actual  train  servici. 
On  the  contrary,  it  may  safely  be  assumed  that  the  stops  with  ■service 
trains  should  be  much  longer  than  test  record*  show. 


tunate  that  these  anaiy.ses  are  of  a  character  and  niagnitu<.e 
which  preclude  the  practicability  of  reproducing  them  in 
a  paper  of  this  kind,  for  they  show  conclusively  the  und«  - 
sirability  of  applying  to  one  side  of  the  wheel  a  braking 
ratio  of  sufticient  magnitude  for  stopping  the  modem  heaw 
steel  equipment  in  no  greater  distance  than  formerly  re- 
quired for  stopping  the  lighter  wooden  equipment.  A  sun  - 
mary  of  these  analyses  are.  however,  shown  in  the  accompanA  - 
ing  illustrations. 

I-"ig.  1  shows  a  section  of  an  M.  C.  B.  5-in.  by  9-in.  journal. 
I)rass  and  wedge  under  a  15(),000-in.  lb.  car  with  an  average 
nominal  journal  load  of  ll..>0()  lb.     Lines  R  and  R^  (¥\ii 


i_.'. 


Fig.     3 — Force     Action     on     5-ln.     by     9-ln.     Journal:     Car     Weighs 

133.500  lb. 

1  )  show  the  resultant  of  all  loads  acting  on  the  journal- 
with  a  single  shoe  brake,  arranged  in  accordance  with  the 
M.  C.  B.  recommendations  for  such  a  brake,  and  with  an 
emergency  braking  ratio  of  190  per  cent.  (R  and  R^  are  for 
different  locations  of  wheels  and  direction  of  rotation.)  It 
will  be  observed  that  the  lines  of  action,  R  and  R\  are  at  a 
considerable  distance  Ix'low  the  supporting  point  between 
brass  and  wedge;  that  is,  angle  .4  is  less  than  angle  B  and 
to  push  the  journals  out  of  the  brasses  during  emergency 
braking  is  a  natural  thing  to  expect  under  the  conditions 
stated. 

Fig.  2  shows  the  actual  disjjlacement  of  journals  and 
brasses  under  service  conditions  closely  approximating  those 
described  in  Fig.  1.  While  this  photograph  is  made  from 
a  four-wheel  tVuck,  the  brike  arrangement,  nominal  jour- 
nal load,  Jjraking  ratio,  etc.,  are,  as  previously  stated,  sub- 
stantially as  shown  in  Fig.   1. 

As  resultant  R  is  affected  in  direction  and  magnitude  by 
the  distance  from  horizontal  center  line  of  wheels  to  center 
of  brake  shoes  at  face,  I'ig.  ,>  was  made  to  show  a  summarv 
of  the  analysis  of  the  force  action  on  journals  with  brake 
.shoes  suspended  10  in.  from  rail  (8  in.  below  wheel  cen- 
ters), which  is  lower  than  M.  (\  B.  standard.  The  braking 
ratio  emjiloyed  in  this  ca.se  is  approximately  160  per  cent 
of  the  car  weight.  Angle  A  is  still  Ics.s  than  angle  B  and 
displacement  of  journals  and  brasses  may  be  expected  to 
result  therefrom. 

Fig.  4  is  a  photograph  taken  at  the  end  of  a  stop  with 
the  car  from  which  the  summar}'  analysis  shown  in  Fig.  1 
was  made,  and  seems  to  confirm  the  analysis  so  far  as  con- 
cerns the  effect  of  the  braking  load  on  journals.  There 
seems  to  have  been  an  open  question  in  the  minds  of  some 
as  to  whether  the  displacement  of  journals  and  brasses  is 
controlled  !)y  the  difference  in  angles  A  and  B  or  A  and  C; 
that  is,  the  points  between  which  the  brass  is  supported  by 
the  wedge  seems  to  have  been  debatable,  but  a  comparison 
of  Figs.  1  and  2,  and  3  and  4  should  justify  the  statement 
that  they  are  supported  in  their  normal  position  only  by  the 
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rizontal  surface  contact  with  the  wedge,  and  if  angle  A 

Jess  than  angle  B  the  journals  will  be  displaced. 

I'o  furtlier  check  these  conclusions  an  analysis  was  made 

,    the  force  actions  on  a  5-in.  by  9-in.  journal  of  a  142,000-lb. 

r  having   six-wheel   trucks,   and   a  nominal   journal   load 

10,600  lb.,  with  a  service  braking  ratio  of  85  per  cent 

.  ;  the  car  weight  and  the  arrangement  of  foundation  brake 

^car  the   same  as   in   Figs.    3    and   4.      A   summary   of  this 

.ualysis  is  shown  in  Fig.  5.  from  which  it  will  be  observed 

tliat  Angle  A  is  practically  5  deg.  less  than  angle  B,  and  in 

-tin?  the  cars  out  in  road  service,  it  was  observed  that 

•  iiie  journals  were  displaced  during  service  braking  while 

:lu'r>  were  not.     The  analvsis  as  summarized  in  Fig.  5  and 


Fig.    4 — Tilting    of    the    Truck    and     Displacement    of    Brasses    and 
Journals  at  Stop  with  a  Single  Shoe  Brake;  Six-Wheel  Truck 

llie  ol)servaticns  relating  thereto  strengthen  the  belief  that 
if  angle  A  is  less  than  angle  B  the  journals  will  be  displaced. 
.\lso  that  where  angles  .1  and  B,  as  determined  from  draw- 
nigs,  practically  coincide  there  may  be  sufficient  variations 
due  to  wear  or  construction  of  truck  and  brake  details  or 
rocking  of  brasses  and  wedges  to  change  either  of  these 
.ingles  sufficiently  in  service  to  cause  the  journals  to  be 
displaced  or  maintain  a  state  of  equilibrium. 

It  must  be  admitted  that  the  high  shoe  loads  applied  to 
one  side  of  the  wheel  only  will  produce  undesirable  results 
fin  journals  and  brasses  as  shown  in  Figs.  1  to  5  inclusive, 
and  in  addition  thereto,  it  would  seem  from  the  discussion 
which  is  to  follow  that  the  conditions  previously  described 
are  seriously  objectionable  from  the  viewpoint  of  train 
braking. 

Consideration  has  been  given  to  a  change  in  brass  and 
svedge  design  for  the  purpose  of  minimizing  displacement 
of  journals  as  referred  to  in  the  preceding  discussion,  l)ut 
if  this  is  done,  it  will  still  be  quite  difficult  to  stop  the  heavy 
steel  car  in  substantially  the  same  distance  formerly  required 
for  the  lighter  wooden  car.  While  on  the  other  hand,  it  has 
been  conclusively  demonstrated  that  with  a  properly  designed 
and  constructed  clasp  brake  the  maximum  available  rail 
adhesion  can  be  utilized  in  train  braking,  thereby  reduc- 
ing the  emergency  stops  to  a  question  of  adhesion  rather 
than  permissible  braking  ratio.  It  is,  therefore,  the  writer's 
opinion  that  a  suitable  design  and  make  of  clasp  brake 
-hould  be  used  on  modern  steel  passenger  equipment,  the 
advantages  of  which  are,  briefly  stated,  as  follows: 

SAFETY 

In  case  of  danger,  requiring  an  emergency  brake  applica- 
tion, a  much  shorter  stop  can  be  made  with  the  clasp  brake 
than  with  a  single  shoe  brake,  other  conditions  except  those 
affected  by  the  brake  gear  being  the  same  in  both  cases. 

If  properly  designed,  manufactured  and  installed,  there 
i*  no  occasion  to  disconnect  any  part  of  the  clasp  brake  rig- 


ging between  shopping  of  cars.  The  probability  of  the 
brake  becoming  inoperative  through  a  failure  to  properly 
replace  cotters  when  disconnecting  the  brake  with  the  car  in 
transit  and  the  loss  of  brake  pins  resulting  therefrom  is 
reduced  to  a  minimum. 

A  thin  brake  shoe,  or  the  loss  of  a  brake  shoe,  does  not 
always  necessitate  cutting  out  a  brake  to  save  the  brake  beam. 

If  the  clasp  brake  is  properly  designed,  manufactured  and 
applied  to  the  car  it  will  be  practically  impossible  to  adjust 
the  rigging  so  as  to  impair  its  efficiency  or  interfere  in  any 
way  with  its  proper  operation. 

The  axles  and  truck  frames,  in  addition  to  performing 
tlieir  usual  functions,  become  safety  hangers  for  the  major 
portion  of  the  brake  rigging,  thus  reducing  to  a  minimum 
the  possibility  of  derailment  that  might  be  caused  by  brake 
rigging  dropping  on  the  track  in  case  of  failure  of  the  truck 
brake  gear 

While  the  possibility  of  disconnected  brake  parts  drop- 
ping on  the  track  is  greatly  reduced  in  cwnparison  with  the 
single  shoe  t)pe  of  brake  gear,  the  danger  is  further  reduced 
on  account  of  the  clasp  brake  j^arts  being  much  lighter  than 
those  of  the  single  shoe  type. 

ROUGH    vs.    SAIOOTH    TR.^IN    HANDLING,    ACCURACY    IN 
MAKING   STOPS,   ETC. 

Many  modern  passenger  trains  are,  on  account  of  the  in- 
herent shortcomings  of  the  "single  shoe''  tj^pe  of  brake,  ex- 
tremely difficult  to  handle  smoothly.  Careful  investigation 
of  the  complaints  of  roughly  handled  passenger  trains  indi- 
cate that  most  of  these  troubles  are  due  largely  to  non-uni- 
form braking  power  and  the  time  in  which  it  is  developed, 
as  a  result  of  improper  piston  travel. 

In  service  braking  at  low  speeds,  whether  for  the  purpose 
of  stopping  from  such  speeds  or  for  completing  stops  from 
high  speed,  such  as  making  a  second  brake  application  as 
the  stopping  point  is  approached,  the  brake  power  should 
l>e  light  and  the  retardation  re-^ulting  therefrom  must  be 
developed  slowly,  or  simultaneou-^ly  on  all  cars,  if  smooth 
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Fig.  5 — Force  Action  on  5-ln   by  9-ln.   Journal   with   Service   Brake 
Application;   Car   Weighs    142.000   lb. 

handling  is  to  be  insured.  Smooth  service  stops  from  all 
speeds  are  also  contingent  upon  the  flexibility  of  the  brakes. 

The  seriousness  of  slack  action  shocks  are  greater  than 
in  former  years  on  account  of  the  greater  average  weight  of 
cars  and  increased  length  of  trains,  and  the  chances  for 
producing  them  are  much  greater  with  the  single  shoe  brake 
than  was  the  case  with  lighter  cars  and  shorter  trains. 

Contrasting  the  desired  rate  at  which  the  braking  power 
should  be  developed  at  low  sj^eed,  making  service  or  emer- 
gency stops  from  high  speed  in  a  minimum  distance  neces- 
sitates developing  a  high  nominal  braking  power,  and  in 
addition  thereto  it  must  be  developed  rapidly.  The  rate  at 
which  both  service  and  emergency  braking  power  is  devel- 
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thv   l*tnii»\l\.iiii,i    k.iilro.nl.   >iinil.ir  u>1*;  wen-  inndr  mi   llu 
NVw  ^^lrk  (  iiitFal.  iM^liT  llu-  ~ui>rr\i-i<)n  of  ( '.   Ill  «^Unn;iii 
riw  lotonidtivi-  ;iii<l  t  ;i,r-  ii-id   ill  llii-  ti -t   \\i  i<ilirt|.  Imucvtr. 
cioii-iilt  rail!)    ninr.'  ili.iii  llu    niu>  u-ii|   in  [uwinu-.  t»*l>.  .iml 
tlir  I  imrL'iMu  V   >!«)|>>.   t'nin  ''<>  m.    |i.    !i.   \\\.rv  u\rr   l.J<Hi   It., 
ill   «.^~t-    uluiT   tin-   :tir   l.raki    i<(ui|imiiil    ;iii(|    l>r;ikiiii;    ratio 
u«.Ti'  >ui>-.t;iMtiallv   liu'   ~:iini-  .!>•   li.nl    l(i!iiurl\    jirni|iir»-<r  a|i 
|»ni\iiualtlv     U<iOO-|'t.    >tt|.*    with    liuliit  r    i<|iii|>ni<  iii.       Uc 
-iilt"»  i»f  .tIu'' N.fW   Vnrk   <\ntiMl   u -i    iimin  ilial*  1\    » -laUli-luil 
tiu-    f'a«t    tli!it   ;is   tlu'   \vi  i!,Mil«    ol    tlu     iii'liv  i<liial    vcliii  li-    ul' 
\\lii<{i   till:  trAii\   wa"  « oiniMi^nl    in»riaM<l.   tin    l..rakiiii.'   ratio 
u«>ul(|.  Imvt'  to  Fn-  iiurOaMil.   if  tlli' li'iictli   oi"   tin.-  -.i(i|.   wa- 
■•v  !>»'  iiH  ifn^utiT  lllan  \v:i>  r«>riiurl\   ina<li    with  liu'litur  t.i|ui|i 
iiunt.  afiil  to  iiiM.i   tin    r-'«|\un  till  lit,-  of  tin    li.a\iir  lotoino. 
livi:r  vHl<l  c:ir-  thf  ;tir  l-rakt,'   iiiajuila*  tuti  r-    iiiinir«iiati  1\    lU- 
V(.'loiH-«l   .ti)   inr  l..ri.ikc''  loiiipnivMi  .u  iili   uliii'li   rouM   Ik    liatl 
1  liiu'hi'F  liraklijsi  r;:ti«i  tliim  w.i-  nlitaiiialp|i    in  prtviiiu-  to>t- 
with  lii^liicr  J>n/'niiitiv<>  ;i)i<r  <  ar.-.  "     . 

Ill  1'"IN  ariotlicr't  \!iati-.tfvi  -«rii  -  i,<  !,-i-  ua-'  nia<lr  on 
tJK-  SouIhcTM  Va'  iht  >HM>  -iili  '"n  av  u  r  Id*  t.inolivr-'  ami  (ar«», 
in  \vlir«:lr  .it  wa.-  !ouud  tlia!  a  tli>taHrV  of  jivir  1  ,.>0(i  it.  uu* 
r..qiiiri'(ri<irt*lo|>!«-ii>t:  iIh  ln.a\  i<r  train-  fnin  a  -jhmI  oI  oh 
ni.  |».  li.  v\ith  no  uri-at<r  » ni«  rm  ii«  y  l.rakiim  rati*'  iliaii  \va>, 
lorim  riv  ri<|uir<«l  for  nukiii-j  a  I.ixki  I'l.  -top  wiih  ilu' 
Itulitvr  i<|ut|nn*  lit. 

In    toot),  K'     i;     Kiiuliu'  toii«lu«t<i|   -Jill   .oiotlur  l-r.iki-  tf-t 
i>n   tlir   1-akf   Shore  W    Mi-hi-j.ui    Soutlu  ni    with    tr.iin-   *  on 
si»tinu  of  lo««jmoti\r-   ami   (.ir-  «lo-»l\    .i|i|ii-o\iiiiatiiii;    prr- 
t'ht   ilav   t«jui|iininl    in    wtii^ht.    lor    whiili    wa-    nt|uiri<l    .m 
i-iiUTiri'iu  V  l»rakiim   r.iiio  <>\    Imi  to    .'(in   |nr  mit   of  tin-  car 
wii-ilit   for  [inMliu  iiiii  a|>]>ro.\iinat;  1\     i    l.Ji'ii   it.   -toii   tnnii 
.1    -.|ur<l    of   oM    in.    ]•.    h.      'Ilii-t     t< -I-    ikiiion-tralrd    to    tin 
(.iitirr  >ati>fa»tion  of  all   who  |i.irti«  i|>.iu<l    in   tluin  that   ihi 
fiin  rufiK  V    hrakiim    rutio    for    luaw     -tn  1    <  ar-    v\oulil    h.ivt- 
to  ■  I K-    ll<>t.  1'-'—    than     1  >"    I'lT    .fill    nf    iht     .ar    Wtiiiln     il    llu 


Fig.     2 — Tilting    .ind     Displncement     of     Br.isses     nod     Joiirn.ils     with 
Single  Shoe   Brnke;  Four-Wheel   Truck 


(iiu  rt;»  in  \     -to[).-    uin     in    In     iii.nli     iii    no    '^ri.iiii    di-iaiut 
than  fornRTl\   rt'itiirid  for  tin    li-jhtrr  lar-  . 

ki.iji/inu  thai   1>»>  to  -'CO  |iir  n  nt  hrakiiii;  pourr  a|)|tlinl 

to  oiu   -iili   o.f  a  fiirwIu'V?  woiilil  [.nihalilv    |iniclim    ill  «tl<«i- 

on    j<iiirnal-.    l»ra— t-,    triu  k->.   tit.,    tlu-    uritt  r    had    iiiadi     .i 

an  fill    and    ihoroiiiih    aiiah-i-    «if   ihc    lofi  t    attion    on    »ar 

iournal-  a-  .iffnitd  Ia    hi^'h  hrakiiii:  fon »-.  and   it   i-  unfor 

'It  i-  !..••!  VUv  ii.t.  iH!"ii  t'-.  -lii'W  i  _v  Hi.  ;ii"\t  ;i  11' '  iKi-  !••  i.i.ikf  ti-i- 
'l;i-  <li^t;un>«;  in  iiV.liifti  trftHi*  ih«> -fi«r  Mi'VJX'l  iit  -«rvivf.  In  cxndiulniu  litrikt- 
»i'-t.->  v.iii;iti<ni.*  .iu  ( i|di|'H"''"  l-i  ,ul>uli  «tM|i|iint;.  >li-l;iiuT-  .iit  .-ilUcIi'l  .111 
iivcc-««iirily  rt.dtict-'.l  r<>  .'i  ininnwuin.  "tlu-rwiM-  ilu.  i-f-iili-  VM«iit<J  iii't  Ik.  \nni- 
I>arnlive...  Tlic  'il'.'pi'iiiil  'li-iaiirt>  r<  t<rro.l  t<.  >l\initil.  tlu'rcf'>i<  .  1m-  ti-«ii 
only  ;>-.  a  l>.'i-'is  i^f  roinii;iri~<ii  fur  'liliVrfiit  tiniii>iiii'iii».  :iiiil  it  >.li(.nl<l  ih'I 
be  a'-NMiiii-ii  that  -iii-li  -.t...!.-  w.-iihl  l«-  rrproiliu'til  in  .•iciual  traiti  .-rrx  ii"<  . 
On  lilt-  cmtrary,  U  ma>  »;itfly  In-  assumol  lliiit  thr  *1t'(>-  wilh;  '««•.T\•ic*■.- 
t•■:,;t..  ■-ii-'-i''i    '.•■    tr-ii  li    Liiifi-:    lli.-ii,    fi-t    :ir..ri!.    ..liin\. 


lunati    that  thf-r  anai\-i-  art    ol    .i   .  harartVr  alld   ina'Jiiitu 
wliith    [tri'iludc    the    jtrat  tit  ahility    i<{    n|iro(huini:    tluin 
.1   paptT  of  this  kind,   for  iluy  .-^hou   loiu  lii-ivtl\    tlu-  uiitl 
-iraliility  of   applvinu   to  oin-   -kk-   of   tlu'   whcrl    a    hraki; 
ratio  ol   -iiflii  iciit  ma-znitudi-   lor  -top|iinLr  the  modern  lua 
-tccl    t<|uipnuiit    in    no    Linaur   ili-t.inii-    than    fornnrly    ; 
•  [uiri'd  for  -topping  tlu-  jiudittr  woodtn  i<iiiipnH'nt.     A  -un 
!ii;r\  of  tin- a-  analy-c-  an  .  howrvt  r,  -liown  ill  the  acrompar)^ 
11114  iliii-tration-. 

I'in.  1  -hows  a  -i-ttion  of  m  .M.  <  .  I>.  5-in.  Ia  ''-in.  jouriiii 
!>ra--  and  widirf  und<r  a  l.^o,ooo-in.  11. .  » ar  with  an  averaL 
nominal  i(nirnal  loail  of   ll..;o(.  II,.      |.inc<  A'  and   A''    ( Ff. 


.   r 


■  ^ 


? 


•     V 


^ 


.\ 


Pig.      -.—  roue     Action     on   .5-ln.     0y'  9-ln.     Journ,il       Cir     Weigii- 
■  -  133.500  Ib.' 

f|)    -how    llu     n-iillalil    of    all    load-    .irtini;   on    tin     jonrnal- 
\<itli    .i    -iii'jh    -lior   lira.kc.   ;;rrani:id   in   aciordaim     with   tli. 
.Vl.    (  .    li.    rftoMinundaiioii-   for   -ii«  h   a    hrake,   and    with   ai 
I  iiiiT"ji  III  \   hrakinjn  ratio  of  I''o  p<r  <«  ni.     (A'  and  A"  are  fn 
diffi-nnt   lo»ation.-  of  uluil-  and   diriitioii  of  rotation.)      I 
will  III-  ol.-trvid  that  llu-  liiu.-  ol  aitioii.  A'  and  /v".  an-  ai  .. 
i-on>i(U  ral.K-   di-taim     ImIow    tlu    -up|iort  iiit,'    point    iK'twvii. 
l>ras-  and   wi-dtn-:  that   i-.  aiiLdr     I    i~  K---  than  anirk-  li  ami    "'    : 
lo  pii-li   till    journal-   out   ot    tlu-   lints.-ies  durini;  enu•r^^•nl^ 
l.rakiiiu    i-    ,i    naiural    tiling   to   < Api.  t   under   the   n.ndition-  .  ■ 

-tatt-ii.  y 

I' iu'.     -'    -how-    tin      utual    di-pkn  i  nunt    of    journal-    and''"    . 
Iira."i>es  uiidi  r  -i-rvin    .uinlitioii-  i  lo-rl\    a|ipro\iniatilli;  tllo-> 
ih'.serihed    in    !  ii.    1       While  ihi-   jihotouraph   is  made   fron 
a    t'our-wheei    truek.    the    hr'ke   arranu'eineiit,    nominal   jour 
iial    load.    KrakiiiL;   ratio,   eti  ..   are.   a-   previoU>l\    -tated,   suU"'      "^ 
-!a'ntiall\    a-    -lu.wn    in    li^.    1.  -.'■-•-.-■■.*.  •.'-•.■,•"-.' 

A-   re-ultaiit   A'   i-  affeitiil   ill  dinition  and   iiiaLjnitude  h\' 
the  (li-t;iui    from   hori/ontal  n-iilrr  lim-  of  uhei-N  to  lenter.. 
of  l)rikr  -luK.-  at   fai  e.  \"\<i.  .-i  ua-  niadi   to  show   a  -ummary      .  •' 
of  till    aiialy-i-  of  die  Ujircf  aiiioii   on   journals   with   hrake;   .. 
-h(K-    -ii-peiided    lo    jn.    from    r.iil    ( -S    in.    In-low    wheel   teii-"^/,.' 
ier>).  whiili  is  louir  than   .M.  < '.   I>.  -tandard.       The  lirakilis: 
ratio  employed    in    till-   i  a-e    i-    .ipproximateK     loO    pi  r  i  iiil 
■  if  tin    <  ir  wiiirht.      .ViiltU-  .1    i>  -till   je—  than   aiiude  />'   and 
.ji -pi. 11 1  nil  III    ot     journ.il-    and    l.ra--i-    ma\     In-    expected    to-^.    . 
I'l  -ult  tlii-n  from.  ...,.,. 

I'iu'.    '    i-   a    photograph   taken   at   the  iiid   of  a  stop  witll.. 
the  I  ,ir   Iroiii  whiili  the  -ummary  analv>is  shown   in   !•  it;.    1 
was  niadi.  and  <ei'm-  to  .onnrni  the  analysis  so  far  as  eon--   - 
.  i  rii-    the    elted    of    tlir    hrakiiii,'    load    on    journal-.       There.     .' 
-eem-  to  have  lueii  an  npi  n  <|Ue-tion  in  the  minds  of  soinc...  . 
,is   to   wliethir  the  (li<p|-M  enieiit  of  journals   and   lira--e-   i- •   ;•; 
tontrolled  !'\   the  differeiue  in  aiiLiU-  .1   and  H  or  .1   and  (";■"-/; 
that  i-.  the  1)1. int-   Iiitweeii  wliiili  the  hrass  is  supjiorted  hy    ^  ■• 
the  wedtie  sei  m-   to  hav*-  Imn   dihataMi-.   hut   a   loinpari-on     ■ 
of  Ki'-:-.   1   and  1.  and  .•!  and  4  -hould  ju-tif\   the  -tattiiii-ni  ^ 
ihat  thi-y  are  supported   in  their  normal  position  only  hy  the     . 


■\  I-. 


\M<.  K.  \^n<-^ 


UAlkW.U      Mi:i  liAXKAl,     l^XUlM^Kk'': 


^s.-> 


.itUal    .-urIaVc   '  ont.u  I    wuii    lin'    wnlm-.    and    ii    aiiLrlr    .1 

~-  \h:\u    ii'.ylv  />  llic  jfiurnal-  \,ill  lu'  (li-|)lair<l. 

:  lurlh'. r     link  llioc  loiu  lLi>inii>  an  anal\>.-   ua-  made 

;iic  hira-  iutiuii-  on  ;i  5-in.  In-  9-in.  journal  (if  a  142.ii(»<»-!li. 

liavHiii   ■'''>^ -^^hfol   triKks.   and    a    nominal    journal    loail 

-.()(;')  III.,  with  a  servile  lirakimz  ratio  of  <s5   per  icnt. 

;ii('  car  uciuhi  ;in<l  llic  arranmimnt  of  foundation  lirakf 

•  t!h'  sanvi-  a~   in   I'iu-.   .^i   and   4.      A   -uniniary  of  ihi> 

\-i-  i>  shown  in  lit:.  5.   from  whit  h  it  will  lie  oh>tT\f(i 

An'jie  .1   i-  iirariitallx   5  deii.  le><  than  an.ule  /■>.  and  in 

_'    ihi    ears    out    in    road    -irviee.    it    \va>   observed    that 

iournals  were  (li-plaied   durint:   -ervin-   hrakin'j   while 

•>  -M  rv  not.     file  anal\~i-  a~  -ummari/ed  in   I'i<_'.   5  ami 


CLL 


^ig.    4 — Tilting     of     the     Truck     and     Displacement     of     Brasses     and 
Journals  at   Stop  with   a   Single  Shoe   Brake:  Six-Wheel   Truck 

•  t-lu-  •)liser\alii:n>    nlatin^   tlureio   ^irm^then    ilu    l>iliif   that 
iiiL'K-  .1  is  k^^sthan  anijle  />'  tlu'  journal-  will  \<v  tli-plai  id 
V»<o  tlivi'   where  tinude-     1    and  />.  a-  detenniiied   fniiii  draw- 
Miir^.   prattieally   (oiiuidi-   tluri'    may   in-   ,-iift'uiint   variation- 
-!'K'  to  wear  or  con-truction  of  triu  k   and   hrake  driail-  or 
kiiiu   of   brasses    and    wedue-    to   <  liaiiiie   either  of    ilir-. 
iiu;K-<    -uffii  itiitly    in    serviee   lo  aiu>e   the   journal-    lo    1.. 
:-n1a(ed  or  maintain  a  ^tateof  e<|uililirium. 

li  mu-t  he  admitted  that  llie  hiiili  -hoe  load-  a|i|ilied  to 
III  -ide  of  the  wheel  oiil\  will  produee  unde-iraMe  rr-ult- 
'41  jtiurnais  and  hrassesiiS;  shown  in  lii:-.  1  lo  5  inelusive. 
and  in  '.uidition  thereto,  it  would  -eem  from  the  di-eu— i<»ii 
'  vviiich  i>  to  follow  that  the-  roiiditioii-  priviou-ly  di-iriln.d 
v'Pe  Seriously,  olijeetioiial.-le  from  the  view|ioint  ol  train 
l-ifakint;.  .'...[  .r\  '. ,.,.  <<\'-'-_.  :   ',.-,  '  ;'  •: 

'  "onsideration  has  l>een   jiiven   to  a   iliantze   in    lira>-   and 

■  .«dt:e   ilesiun    for   the   purpose   of    minimi/.ini;    di-plai  eiiuin 

'■'f  journals   as    retVrred   to   in   the   jiniedinLr   diMU--ion.    hut 

1  tliis  is  done,  it  will  still  he  <|uite  diffuult  to  -to|i  the  luav\ 

-Itil  lar  in  suli>tantially  tlu   -lUin   di-tame  I'ormerly  reijuired 

for  the  l'!^hter  woodiii  i  ar.     \\  liiK    on  the  other  lian<l.  it  1ki> 

-n'ln  ronilu-iveh  diMion-t?"atid  thai  with  a  pniperly  de-ii;ned 

•inil    I  on-trut  ted    ( la-p    hraki     lln     ina\iinum    availahli-    rail 

dhe-ion    tan    he   utili/td    ill    train    hrakinn,    therehy    redui  - 

.n<»   the   iniTiieni  V    -top-    to    a    <|Ui-tion    of    adhe-ion    rather 

/hail  ptrmi— iliU'  hrakin^  mtio.      It  i-.  therefore,  the  writer's 

oi>inion    that    a    -uitaMe   <le-i".m    ami    make  of  da-p    lirake 

>hould   he   u-ed   on   modern    -inl    pa--enuer  e<|uipment.   tin- 

tHlvantairi-  of  whieli   an-,   hriiilx    -tatcd.as  i"<jllo\\-' 


:-.-..K- 


sutiv 


;•  vln  ea.-e of  daiiiior.  reijuiriiiL'  an  emerneiu  y  brake  appliia- 
*i<m.  a  much  -honer  >lo|»  ran  be  made  with  the  elasp  brake 
'han  with  a  sinule  shoe  brake,  other  londition-  exeept  tho-i 
•ifleeted   by   the  brake   uear   liiiniz   the   -aim-   in    both   i  a-e>. 

If  projXTlv 'di'siirned.   manufaetured   and    installed,   there 
•»  MO  oeeasion  to  fli-ioniieet  aii\    part  of  the  cla-p  tiraki-  ri<4- 


liiii!^  beiweeii  -hoppinii  of  t;\r-.  lln  probability  6t  the 
brake  beiominu  iiKjperaiive  ilirouizh  a  failure  to  properly 
rrplare  lotters  wiieli  <li-i  omiei  tini;  the  brake  with  the  tar  iji 
iraii-it  and  the  1(j>s  of  brake  jiijis  xusultini:  fh.  r.  from  i- 
ridue;(|  to  a  minimum.  :.    ■-;■• 

;  •  A  thin  brake  sUcie;  or  the  lo—  eif  a  brake  >hiK'.  ^{^K•>  nut 
always  ne<essitatetirttiivil  out  a  brake  to  ^ave  the  brake  U-am. 

If  the  ehis])  brake  is  j>ro|->«rl\-  de^iuued.  nuinufa*  turi-d  and 
appiiod  to  the  lar  it  will  be  prattieally  HUjMj.-sible  to  adjust 
:li>  !  iuLo'ui?  ><i  .JL*«  to  inii>air  it<  eftieieiicy  oi"  iiiierlVre  in  any 
\va\    with  Its  pnJiHT  <'piT  itioii.   ■         '  ■  ■ 

I'lie  axle-  and  truik  frames.  I'n  addition  lo  jiirformini: 
their  u-Ual  fuuition-.  Imome  -afety  hanger-  for  the  major 
portion  of  the  brake  riu^inLi.  thu>  re<kuini:  n.  .i  minimum 
the  [>os-iliility  ofclerailnvnt  that  miixht  be  eau-ed  by  brake 
ritiuin.i;  tlroiij>inu  on  tin-  tra' k  in  ea-e  of  failure  of  the  tniek 
bnike   uear 

W'liik  till  po--ibilit\  of  di-ionni«  ted  braki  part-  dro|i- 
pini;  on  the  track  i-  unatl}  reduced  in  compari-on  with  the 
-inuK-  .-hoe  type  of  brakr  v'lar.  the  danuer  is  furtlur  redui  ed 
on  account  of  the  cla-p  brake  part-  hciug  much  lighter  than 
tho-e  of  the  simile  -Iuk-  tvpe.  '  •    :'  ' 

Korr.n   vs.   sMf^tii!    ikmn    ii.\n"i>lin<;,   Af«rk  \»  \    i\ 

M  \KL\r.    STOPS.   El  C. 

.Many  modrrn  passenirer  trains  are,  on  anount  of  the  in- 
herent shortcominijs  of  the  ■-imile  shoe"  ty|»e  of  brake.  e.\- 
tremely  dilTicult  To  hamlK-  -moothlv.  Careful  inve-tiizatioi) 
of  the  complaint>  of  roughly  liandK-d  |»a-Mni:er  lrain>  indi- 
cate that  mo.>it  of  the-e  trouble^  are  due  larirely  to  non-uni- 
form brakiiiii  jiowir  and  th<'  time  iu  z^liiili  il  is  dcvilnp4-<l, 
a-  a  result  of  improper  pi-ton  travel. 

In  -erviee  braking  at  low  -pit-d-.  whetlur  for  the  pur|«)-i 
of  -top[iini:  from  su<h  "^jteeds  or  for  iompletim;  -t<tp-  from 
hiuh  s|teed.  -iK  h  a-  makiim  a  ^<  <va;7</  hfiiki  .ippljriition  as 
ilie  stojipini;  point  i-  .tppro.u  In d.  tlie  brake  power  -hi»ul<l 
bi-  li.rht  and  tlu  retardation  r« -idlirii^  therefrom  mu-t  Ik; 
dev<  loiu'd    -lowK. Or   sjniuhaiii-oo-lv    i.n    all    <  ar-.    if    -inooth 


^ 


lA. 


•     rt-^A-^ 


'■\ 


F.g.    o^Force    Action    on    5- In    oy    9- In.    Journ.il    with    Service    Brake 
iiv  :•;'■.,:  Application:    Car    Weighs    142.000    Ih. 

Iiandiiiii:  i-  tt;  1)C  in-ured.  Smooth  -ir\iiv  -to|»  from  .dl 
-p' ed>  .in  .dro  conti'iu'eiil  Upon  the  llexibilit}  of  the  brakes. 
.•  .T-hc  svri«)UsiU'SS  of  <l:uk  i'ction  >h<H  k-  .oi  .:reater  th.m 
in  fonmT  years  On  ;ie' iiunt  of  the  i^realei"  avrraize  weii^ht  of 
..ir-  and  incnM-ed  lenu'th  of  trains,  and  the  i  h:nuvs  for 
produciii_i  tiiein  .ire  much  i^reiiter  with  the  -iniile  -hov^  brak« 
than  \\a-  the  ca-e  with  liuhter  <ar-  and  -"hoi-ter  train-. 

<  diilr;i-tiii"^  till-  desiri'd  rate  at  which  tlu'  brakinu;  jmiwit 
-liould  be  di'veloped  at  low  sj>eed.  makin'j  -er\  it  e  t)r  emer- 
mncy  stop>  tiom  hi^h  -peed  in  a  minimum  di.-tanif  mce- 
-itate-  developinii  a  hit;!!  nomin;il  brakini;  [>ower.  ami  in 
:id<iition  thereto  it  mu-i  be  developed  rajiidly.  The  rate  .it 
wliiih   both   -eryicje  aiil   fmerm-m  \    br:ikinL'   |>ow«  r  i-   divel- 
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o{)ed  is  largely  dependent  u{)on  piston  travel,  and  with  a 
view  to  producing  the  best  results  under  all  conditions  the 
automatic  brake  is  built  on  the  principle  of  maintaining, 
as  near  as  practicable,  8  in.  piston  travel  at  all  times  and 
under  all  conditions.  As  an  example,  if.  during  service 
braking  at  low  train  speeds,  the  piston  travel  resulting  from 
10  lb.  brake  pipe  reduction  is  only  5  in.  instead  of  8  in. 
(with  some  brake  riggings  it  is  5  in.  or  less)  the  braking 
])ower  will  be  fully  100  per  cent  greater  than  with  the  pre- 
determined standard  jiiston  travel  of  8  in.,  and  with,  the 
shorter  travel  a  10  or  15  11).  reduction  will  practically  equal- 
ize the  au.\iliar\-  reser\'oir  and  l)rake  cylinder  pressure,  there- 
by materially  reducing  the  flexibility  of  the  brake.  While 
the  vibration  of  the  car  may  lause  tlie  5  in.  piston  travel  to 
increase  to  practically  normal  before  the  stop  is  completed, 
it  will  not  do  so  exce[)t  when  stop])ing  from  high  speed. 
Moreover,  if  the  travel  does  increase  before  the  stop  is  com- 
pleted it  will  contril)Ute  nothing  to  smooth  handling,  as  the 
shock  will  have  occurred  while  the  travel  was  short. 

Other  things  being  ecjual,  the  clasp  brake  will  develop 
a  higher  percentage  of  braking  power  than  the  single  shoe 
brake  during  hc;t.vy  service  or  emergency  applications,  but 
for  light  service  braking  at  low  speed  the  brake  power  devel- 
oped from  a  given  brake  pipe  reduction  is  much  less  with 
the  clasp  brake  than  with  the  single  shoe  brake,  and  it  is 
developed  at  a  much  lower  rate,  therel)y  insuring  smoother 
train  handling  than  can  be  had  with  the  single  shoe  brake. 

The  results  just  cited  are  due  to  the  fact  that  with  the 
single  shoe  brake  the  piston  travel  is  ])ractically  proportional 
to  the  cylinder  pressure  develojH'd,  whereas  with  the  clasp 
brake,  with  a  shoe  on  each  side  of  the  wheel,  the  horizontal 
wheel  or  shoe  movement  relatively  to  the  brake  cylinder  is 
reduced  to  a  minimum,  and  such  movement  if  produced  from 
any  cause  will  have  no  effect  on  the  piston  travel.  More- 
over, with  the  clasp  brake  the  shoes  are  kx:ated  sufficiently 
close  to  the  horizontal  center  line  of  wheel  centers  to  obviate 
the  pulling  do~u.n  of  truck  frames  and  variations  in  piston 
travel  resulting  therefrom. 

The  removal  of  worn  shoes  and  their  replacement  by  a 
given  number  of  new  shoes  without  readjustment  of  slack, 
as  is  frequently  done  on  long  runs,  will  not  affect  the  piston 
travel  with  the  clasp  type  of  brake  to  the  same  extent  as 
would  occur  with  the  single  shoe  tyjje  of  brake. 

The  only  remedy  that  can  be  offered  for  the  difficulties 
arising  from  improper  piston  travel,  which  so  seriously  af- 
fects the  braking  power  resulting  from  a  given  brake  pi})e 
reduction  and  tbe  rate  at  which  it  is  developed,  is  to  apply 
a  truck  and  body  brake  gear  that  will  su])stantially  insure 
uniform  piston  travel  under  all  conditions  of  speed  and  cyl- 
inder pressure.  The  use  of  the  clasp  type  of  brake  rigging 
with  body  brake  gear  to  suit  will,  to  a  large  extent,  accom- 
plish thc-^e  result^  and  restore  the  flexibility  of  brake  opera- 
tion whidi  exi-ited  prior  to  the  adoption  of  e.xtremely  heavy 
cars  and  long  trains  equij)ped  with  single  shoe  brakes. 

IMPROVES    RIDIXr.    QUALITIES    OF    EQIII'MENT 

The  high  brake  shoe  loads  developed  on  one  side  of  the 
wheels  with  a  single  shoe  brake  prcxluce  a  binding  effect 
between  pcxlestals  and  oil  boxes,  which  interferes  with  the 
proper  action  of  the  truck  springs  during  an  application  of 
tlic  brakes,  and  when  the  shoes  are  hung  low,  as  is  neces- 
sarv-  with  the  ordinary  six-wheel  truck  and  single  shoe 
brake,  the  pulling  down  effect  of  the  truck  defeats  in  many 
cases  the  puqKise  of  the  truck  equalizing  springs.  This 
binding  between  pedestals  and  oil  boxes  and  the  increased 
load  on  truck  springs  causes  the  car  to  ride  hard  when 
brakes  are  applied.    This  does  not  occur  with  the  cla.sp  brake. 

ELIMINATION    OF    HOT    BOXES 

With  the  single  shoe  type  of  brake  rigging  it  will  be  ob- 
served that  the  high  })rcssure  exerted  by  the  shoe  on  one  side 
of  the  wheel  causes  the  tilting  of  brasses  sufficiently  to  lift 


one  side  of  the  brass  a  considerable  distance  away  fro;  i 
the  journal  (see  Figs.  .>  and  4)  so  that  a  wide  space  is  opti 
for  waste  to  be  caught  between  the  brass  and  the  journ;  1 
when  the  brake  is  released  and  the  brasses  and  journals  n- 
^ume  their  nonnal  position.  Investigation  has  shown  th;  t 
waste  has  been  found  wrapped  around  the  journal,  and  th;  t 
the  collars  on  the  axles  are  forced  against  the  sides  of  the 
boxes.  Further,  these  effects  arc  not  confined  to  emergenc\ 
applications,  but  will  also  be  noted  in  service  application- 
of  the  brake  and  are  all  in  the  direction  of  producing  hot 
boxes,  while  the  unequal  distribution  of  braking  power  and 
binding  between  boxes  and  pedestals  has  a  tendency  to  cause 
slid   flat   wheels. 

DECREASE    IX    MAIXTEXAXCE   COST   AND    BRAKING    SHOE   COST 

While  the  principal  advantages  inherent  in  the  clasp 
brake,  of  greater  flexibility  in  service  braking,  etc.,  are  out- 
lined in  the  foregoing  and  the  primary  consideration  for 
its  adoption  must  be  the  increased  emergency  efficiency  over 
the  single  shoe  type  of  brake,  providing  as  it  does  for  the 
ixjssibility  of  greatly  shortencxl  stops,  with  a  les.ser  tendenc\ 
to  slide  wheels,  and  consequent  increase  in  safety,  the  clasp 
brake  will  also,  due  to  the  principles  involved  in  its  design 
and  construction,  show  a  decided  decrease  in  cost  of  main- 
tenance, not  only  in  the  brake  rigging  itself,  but  a  substan- 
tial decrease  in  the  cost  of  brake  shoe  material  for  equal 
amounts  of  energy  dissipated. 

COST   OF    TRAIN   OPERATION 

Investigation  has  developed  the  fact  that  with  the  single 
slioe  type  of  brake  on  modern  passenger  equipment  cars 
and  the  f)iston  travel  adjusted  to  proper  limits,  approxi- 
mately ,S5  per  cent  of  the  availaljle  tractive  effort  of  the 
locomotive  was  consumed  in  pulling  the  train  against  the 
effect  of  br.ike  shoes  dragging  on  the  wheels  with  the  brakes 
released.  (See  M.  C.  B.  Assn.  Proceedings,  1910,  page 
97,  paragraph  3).  With  the  clasp  type  of  brake  and  the 
resulting  increased  shoe  clearance,  this  loss  is  eliminated, 
leaving  better  maintenance  of  schedules  and  corresponding 
decreased  cost  of  train  operation. 

CONCLUSIONS 

In  considering  the  application  of  clasp  vs.  single  shoe 
l)rakes  to  the  modern  heav\  steel  passenger  car  of  today  the 
advantages  of  the  former  over  the  latter,  as  enumerated 
above,  are  but  .'^econdarv-  to  the  primar}-  question  to  be  settled, 
namely :  Are  the  jire.sent  day  trains  to  be  stopped  from  given 
speeds  in  no  greater  distance  than  was  required  10  to  15 
years  ago  for  .stopping  the  lighter  wooden  cars?  If  so,  the 
"lue.stion  of  whether  or  not  an  efficient  clasp  brake  should 
he  used  on  such  trains  is  conclusively  settled.  The  collision 
energy  of  the  heavy  steel  passenger  train  as  compared  to 
the  lighter  wooden  train  has  increased  directly  in  propor- 
tion to  the  increased  weight,  and  in  geometrical  proportion 
to  the  increased  speed,  in  cases  where  speeds  have  been  in- 
crea.'^ed.  to  say  nothing  of  the  increased  density  of  traffic. 
It  would,  therefore,  seem  that  the  use  of  a  clasp  brake  is 
essential  in  succe>;sfully  controlling  the  speed  of  present  day 
or  future  [)assenger  trains,  and  without  regard  to  nominal 
increase  in  first  cost  or  multiplicity  of  parts  of  brake  gear 
resulting  therefrom. 

The  foregoing  discussion  on  the  relative  performance  of 
the  clasp  and  single  shoe  brake  is  with  the  distinct  under- 
standing that  the  former  is  designed  upon  a  scientific  engi- 
neering basis  and  is  con.structed  and  installed  in  accordance 
with  the  principles  involved  in  the  design,  for  while  the 
claims  made  for  the  clasp  t>T5e  of  brake  have  been  conclu- 
sively demonstrated  by  exhaustive  tests  and  road  service,  it 
has  likewise  been  demonstrated  that  where  the  clasp  brake 
is  improperly  designed  or  carelessly  manufactured  and  in- 
stalled the  results  obtained  in  service  are  in  many  respects 
less  desirable  than  with  the  sinele  shoe  brake. 
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THE  people  of  the  United  States  are  as  dependent  upon 
refrigerator  cars  for  their  food  supply  as  are  the 
])eople  of  England  upon  her  ships.  The  English  re- 
friu'iTated  food  ship  is  the  result  of  a  systematic  evolution; 
the  American  refrigerator  car,  like  Topsy,  has  "just  growed." 
riu"  United  States  has  now  well  over  100,000  refrigerator 
cars  belonging  to  railroads.  It  costs  at  least  $1,500  to  build 
a  refrigerator  car,  and  most  of  them  are  in  need  of  rebuilding 
after  five  years  of  service.  With  such  an  investment  and 
cost  of  maintenance,  and  with  the  responsil)ility  of  trans- 
porting fresh  food  to  the  people,  we  may  well  incjuire  into  the 
efficiency  of  the  car,  and  into  the  expense  involved. 

The  United  States  Department  of  Agriculture,  through  the 
Bureaus  of   Plant   Industry   and   Chemistry,   has,    for  some 


of  life  of  the  car.  All  these,  and  other  questions  are  the  sub- 
ject of  investigation  in  the  Department  of  Agriculture  in  con- 
nection with  the  study  of  the  preserviition  of  the  good  condi- 
tion of  j)erishables  while  in  transit.  Apparatus  and  methods 
of  investigation  had  to  be  developed  to  obtain  the  necessary 
data.  Gradually  there  has  been  evolved  an  arrangement  of 
electrical  thermometers  which  can  l)e  installed  not  only  in 
appropriate  locations  in  the  car  but  within  the  packages,  and 
even  inside  an  orange,  jDcach,  chicken  or  fish.     The  wires 
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Fig.  1 

>ears,  been  studying  the  temf)eratures  required  to  preserve 
perishable  produce  in  transit.  The  department  has  obtained 
lefinite  information  on  fruits,  vegetables,  dressed  poultry  and 
eggs.  It  is  now  determining  the  most  efficient  and  econom- 
ical means  of  transporting  these  i>erishables.  The  problem 
|>  of  great  importance  to  the  shippers,  to  the  railroads,  and 
to  the  consumer  as  well. 

The  efficiency  of  the  refrigerator  car  depends  upon  such 
1  actors  as  the  quantity  and  kind  of  insulation,  the  type  and 
the  capacity  of  the  ice  bunkers,  the  size  of  the  car,  the  tem- 
perature of  the  entering  load,  the  manner  of  .stowing  the  pack- 
iiges,  the  circulation  of  the  cold  air  from  the  ice  bunkers,  and 
the  freedom  of  the  insulating  material  from  moisture.  The 
economy  of  operation  depends  on  such  factors  as  the  weight 
of  the  car  in  relation  to  the  weight  of  the  load,  the  amount 
of  ice  required  to  cool  the  product  in  transit,  or  to  maintain 
the  initial  temperatures  of  the  precooled  load,  and  the  length 

'Jhis  paper   was  presented  before  the  Traffic  Club  of  Chicago,  October  6, 
iVlo. 


Fig.  2 

from  these  thermometers  run  out  between  the  packings  of 
the  door,  and  the  terminals  are  i)ermanently  or  temjx)rarily 
attached  to  the  indicators  in.stalled  in  a  calxx)se. 

To  complete  this  investigation  will  require  years  of  detailed 
study.  Certain  fundamental  facts,  however,  have  been  estab- 
lished and  are  outlined  in  this  |)a{)er.  For  example,  the 
distribution  of  the  cold  air  from  the  ice  l)unker  throughout 
the  car  is  vital  to  the  preservation  of  the  lading.  The  circu- 
lation of  the  air  is  produced  and  maintained  by  the  difference 
in  weight  of  warm  and  cold  air.  The  actual  difference  l)e- 
tween  the  weight  of  a  cubic  foot  of  air  at  65  deg.  F.  (1.18 
oz.)  and  32  deg.  F.  (1.27  oz.)  is  only  0.09  ounces.  Experi- 
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merits  with  stationary  precooling  plants,  cooled  by  ice  or  by 
ice  and  salt,  have  shown  that  the  best  and  most  economical 
results  are  obtained  by  hanging  a  basket  of  suitable  ice  ca- 
pacity close  to,  but  not  actually  free  from  the  walls  of  the 
room,  and  closing  off  the  l)asket  by  an  insulated  bulkhead 
open  alxjut  1 2  in.,  both  at  the  top  and  bottom,  to  permit  en- 
trance and  exit  of  air.  In  this  way  a  large  surface  of  ice  is 
e.xposed  to  air  contact  and  the  air  is  compelled  to  travel  over 
the  entire  column  of  ice  before  it  escapes.  The  insulated 
bulkhead  prevents  the  absorption  of  heat  from  the  commodity 
and  from  the  car,  varying  in  quantity  according  to  the  dis- 
tance from  the  ice.  The  bulkhead  also  facilitates  a  steady 
ascent  and  progression  of  the  warm  air  in  the  car  toward  the 
top  of  the  bunker.  To  further  facilitate  the  distribution  of 
the  cold  air,  floor  racks  4  in.  high  have  been  installed. 

Now  let  us  see  what  practical  results  such  a  combination 
produces  when  applied  to  a  refrigerator  car  which  is,  in  other 
respects,  of  the  usual  type.  Fig.  If  shows  the  average  tem- 
peratures in  three  cars  of  oranges  in  the  same  train  in  transit 
between   I^os   .\ngeles  and  New   York,  each   car  containing 
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ature  of  the  load  in  car  B  averaged  49.5  deg.  F.,  while  ca  C , 
in  which  salt  had  been  added  to  the  ice,  not  only  cooled  the 
oranges  more  quickly  but  reduced  the  average  temperature 
of  the  load  to  45.4  deg.  F.,  a  gain  of  9  deg.  F.  as  compared 
with  car  A.  The  amount  of  ice  placed  in  the  bunker^  in 
car  A,  including  that  remaining  in  them  at  destination,  was 
approximately  23,200  lb.  In  car  h  the  ice  amounted  to 
18,675  lb.,  a  saving  of  more  than  two  tons.  Car  C,  which 
had  been  salted,  had  22,750  lb.,  still  a  little  less  than  car  .1. 
The  results  obtained  with  car  C  open  up  great  possibiliiie> 


Fig.  3 

462  bo.\e?  of  fruit.  Car  .1  luid  the  box  linker  and  open,  or 
slatted,  bulkhead  .^o  commonly  seen  in  present  day  refriger- 
ators. The  lading  was  placed  directly  on  the  floor.  Car  B 
had  a  basket  bunker,  insulated  solid  bulkhead,  and  a  rack 
4  in.  off  the  floor.  Car  C  was  of  the  same  construction  as 
car  B,  but  the  ice  was  mixed  with  9  per  cent  salt  the  first  day 
and  5  per  cent  of  the  added  ice  on  the  second.  The  tempera- 
ture of  the  load  in  car  A  averaged  54.4  deg.  F.     The  temper- 


tThe  study  c£  fniits  and  vegetables  is  being  conducted  by  the  Bureau  of 
Plant  Industry  under  the  supervision  of  H.  J.  Ramsey.  I  am  indebted 
to  him  for  the  data  on  oranges  and  also  such  other  facts  concerning  the 
transportation    of    fruits   and    vegetables   as    are   brought    out    in    this   paper. 


Fig.  4 

in  the  better  distriljution  of  such  extremely  perishable  prod- 
ucts  as  strawberrie>.   raspberries  and   cherries,-  widely  pro- 
duced   under    conditions    which    generally    preclude    proptr 
precooling  before  loading  into  the  car.     The  insulated  bulk- 
head prevented  the  frosting  of  the  lading  next  to  the  bunker, 
and  the  floor  rack  [)rovided  a  quick  runway  for  the  very  cold 
air,  which  soon  lost  its  temperature  of  20  deg.  F.,  or  even 
less.  In-  the  absorjjtion  of  the  heat  of  the  lading  and  the  car 
Such  results  witli  the  basket  l)unker,   insulated  bulkhead 
and  floor  rack,  combined,  naturally  raise  the  question  of  the 
relative  value  of  each  of  the  three  factors  in  producing  and 
maintaining  circulation,  and  gaining  the  availal)le  refrigera 
lion  from  the  ice.     Experimentation  shows  that  a  rack  on  th' 
floor  of  the  car  hastens  the  cooling  of  the  load,  and  afford- 
very  decided  protection  to  the  lower  la}er  of  goods  again.>^ 
l>()th  frost  and  heat.     The  floor  rack  alone,  however,  is  fa- 
less  efficient  tlian  the  combination  of  the  basket  bunker  am 
insulated  bulkliead  witli  floor  rack.     The  addition  of  insula 
tion  to  the  bulkliead  increases  circulation  and  the  lading  \> 
more  rapidl}'  and  completely  cooled  than  when  the  bulkhead 
is  either  not  insulated  or  is  open.     For  example,  Fig.  2  show- 
two  cars  of  similar  size  and  construction,  one  of  which  war 
provided  with  a  floor  rack  and  an  insulated  bulkhead,  thi 
other  as  commonly  used.     Both  were  loaded  with  eggs.     Th< 
car  with  the  insulated  bulkhead  and  the  floor  rack  reduced 
the  average  temperature  of  the  load  17  deg.  F.  in  64  hour? 
The  load   in  the  ordinary  car  showed   a   reduction  of  7.5 
deg.  F.  during  the  same  period.     The  average  temperature 
of  the  car  with  the  insulated  bulkhead  and  the  floor  racks 
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5.5  deg.  F.  lower  than  the  ordinary  car.     That  it  is  not 

isable  to  cease  improvements  with  the  floor  rack  and  the 

ilated  bulkhead  is  indicated  by  experiments  which  show 

•  the  quick  cooling  by  ice  and  salt  safely  performed  with 

til,  basket  insulated  bulkhead  and  floor  rack  is  not  possible 

.\i;hout  it.     The  pocketed  cold  air  at  the  box  bunker,  which 

>  ilways  observed  with  bunkers  of  the  box  type,  causes  frost- 

II.   of  the  goods  against  the  bulkhead  even  when  insulated. 
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Fig.  5 
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The  failure  of  refrigerator  cars  to  maintain  even  tempera- 
tures throughout  the  load  has  been  a  serious  menace  to  ex- 
tremely perishable  products.  In  order  to  produce  tempera- 
tures at  the  top  of  the  load  between  the  doors — commonly  the 
warmest  place  in  the  car — low  enough  to  carry  dressed  poul- 
try safely,  it  has  been  necessary  to  freeze  the  birds  at  the 
l)unker.  While  freezing  in  transit  does  not  injure  the  food 
value  of  dressed  poultry,  it  does  lower  its  money  value  at 
certain  seasons  or  in  some  markets.  Better  air  circulation 
tends  to  equalize  temperatures,  as  shown  in  Fig.  .S.  In  the 
car  with  the  boJ  bunkers  and  open  bulkhead  (car  B),  where 
the  load  was  pliced  on  floor  stri{)s,  the  package  at  the  bunker 
on  the  floor  froze  solidly  (23  deg.  F. )  during  a  four-day  haul, 
although  the  package  on  the  top  of  the  4  ft.  load  was  35.4 
deg.  F.  A  similar  car  (car  .4),  except  that  it  had  a  basket 
linker  with  an  insulated  bulkhead  and  a  floor  rack,  main- 


tained an  average  temperature  of  29.3  deg.  F.  at  the  bunker 
and  34.1  deg.  F.  in  the  package  on  the  top  of  the  load  be- 
tween the  doors.  In  the  one  case  the  average  difference  be- 
tween the  warmest  and  coldest  points  in  the  car  was  12.3 
deg.  F, ;  in  the  other  4.8  deg.  F. 

The  reduction  of  the  temperature  on  top  layers  can  be  in- 
creased by  better  and  more  judiciously  applied  insulation, 
especially  in  the  roof  of  the  car.  Most  of  the  cars  in  service 
have  the  same  amount  of  insulation  throughout,  regardless  of 
the  additional  straw  on  the  roof  during  the  heat  of  summer, 
and  on  the  floor  when  frost  protection  is  necessary.  Experi- 
ments are  now  under  way  to  determine  just  how  much  insula- 
tion it  is  advisable  to  have  in  roof  and  floors  as  well  as  in  the 
body  of  the  car.  At  present  the  work  indicates  that  there  is 
scarcely  a  car  in  the  country  which  is  sufficiently  well  insu- 
lated to  be  an  economical  as  well  as  safe  rarrier  of  perishables. 

\  large  proportion  of  the  refrigeratoi  cars  now  in  service 
have  one  inch  of  insulating  material  over  the  entire  car.  Some 
have  two  inches  throughout,  and  a  few,  comparatively,  have 
had  especial  care  bestowed  on  the  insulation  of  the  roof  and 
the  floor.  The  lack  of  sufficient  insulation,  especially  on  the 
roof  of  the  car,  has  been  responsible  for  the  fact  that  the  top 
layers  of  such  fruits  as  peaches,  strawberries  and  cherries 
are  so  different  in  quality  from  the  rest  of  the  carload  that 
they  must  be  sold  as  separate  lots.  The  higher  temperature 
of  the  upper  half  of  the  car  has  led  the  shippers  to  urge 
longer  cars,  that  they  might  extend  rather  than  heighten  the 
stacks  of  packages.  As  a  result  of  this,  and  also  in  line  with 
a  general  increasing  of  the  capacity  of  all  cars,  the  refriger- 
ator has  been  lengthened,  regardless  of  the  fact  that  heat 
transmission  increases  directly  as  the  number  of  square  feet 
of  surface  enclosing  the  car  space.  For  example,  a  car  whose 
roof,  floor,  walls  and  ends  aggregate  1,170  sq.  ft.,  and  which 
is  33  ft.  between  linings,  has  the  same  amount  of  temperature 
protection  with  2  in.  of  insulation  as  a  car  with  2.5  in.  of 
insulation  whose  surfaces  aggregate  1,407.5  sq.  ft.,  and  whose 
length  between  linings  is  40  ft.  6  in.  To  determine  the  eco- 
nomical size  of  a  refrigerator  car  in  relation  to  the  height  of 
the  lading,  the  consumption  of  ice,  the  total  weight  of  the 
car  and  its  initial  cost,  is  an  economic  problem  of  importance. 
Studies  to  olitain  such  information  are  now  in  progress. 

The  most  obvious  results  due  to  increased  insulation  are, 
first,  better  protection  to  the  lading  against  both  heat  and 
cold,  and,  second,  a  saving  in  the  use  of  ice.  The  modern 
trend  in  the  handling  of  perishables  is  to  include  a  precooling 
as  a  preparation  for  shipment,  and  it  is  a  highly  desirable 
practice  from  all  viewpoints.  When  the  goods  enter  the  car 
at  a  temperature  conducive  to  preservation,  it  is  the  business 
of  the  car  to  maintain  that  temperature.  The  goods  need  no 
further  refrigeration,  and  the  ice  in  the  bunkers  is  required 
only  to  overcome  the  heat  leakage  through  the  walls.  The 
difference  in  performance  of  a  car  with  one  inch  of  insulation, 
as  com{)ared  with  a  similar  car,  except  that  the  latter  was 
provided  with  2  in.,  is  shown  in  Figs.  4  and  5.  Both  cars 
were  loaded  with  eggs  and  closed  without  putting  any  ice  in 
the  bunkers.  The  weather  at  the  loading  point  was  cool 
enough  to  ensure  a  cool  car.  The  possible  dangers — against 
which  the  insulation  was  to  protect — lay  ahead.  Fig.  4, 
showing  the  performance  of  the  car  with  one  inch  of  insula- 
tion indicates  very  plainly  that  it  could  not  protect  the  eggs. 
Fig.  5,  on  the  other  hand,  shows  that  2  in.  of  insulation,  even 
with  higher  atmospheric  temperatures,  delivered  the  eggs  at 
destination  at  practically  the  same  temperature  as  they  en- 
tered the  car.  and  the  maximum  variation  was  but  4  deg. 
The  one  inch  car  needed  10,000  lb.  of  ice — the  2  in.  car 
needed  none.  Is  it  any  wonder  that  wide-awake  shippers  are 
])icking  out  their  refrigerator  cars  more  and  more  carefully? 

Experimentation  indicates  that  marked  economies  can  Ix? 
effected  in  the  consumption  of  ice  in  transit  aside  from  the 
question  of  insulation.  Raising  the  load  off  the  floor,  in- 
ducing a  circulation  of  air  in  the  car,  and  bringing  a  large 
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surface  of  ice  into  contact  with  the  air,  tends  to  reduce  the 
amount  of  ice  used.  As  stated  in  another  connection  in  this 
paper,  a  carload  of  oranges  in  a  car  having  box  bunkers  with 
open  bulkheads,  and  without  a  rack  on  the  floor,  had  2J,200 
lb.  of  ice  put  into  the  bunkers  l)etween  Los  Angeles  and  New 
York.  A  siniihir  car  |)rovided  with  basket  bunkers,  insu- 
lated bulkheads,  and  a  floor  rack  had  18,675  lb.  Neither 
load  was  j)recoole(l. 

That  precooling  of  the  lading  means  fewer  icings  in  tran- 
sit is  a  matter  of  common  knowledge.    That  by  hard  freezing 


The  temperature  records  show  that  the  poultry  grew  gr  du- 
ally warmer,  faster  on  the  top  and  bottom  of  the  load,  w  lere 
the  heat  leakage  from  roof  and  floor  was  most  pronour.  ed, 
and  most  slowly  in  the  center  of  the  load,  where  the  packages 
protected  one  another.  The  chart  also  shows  that  the  am  -unt 
of  salt  added  during  transit  is  insufficient  to  maintain  the 
temperatures  })roduced  on  the  initial  salting,  when  the  full 
10  per  cent  of  the  weight  of  the  ice  was  present.  It  mus;  be 
remembered  that  the  salt  bores  through  the  ice  and  esc;. pes 
as  brine  more  rapidly  than  the  bulk  of  the  ice  melts,  hen(  e  it 


rig.  6 


of  the  goods,  they  not  only  do  not  require  additional  chilling 
in  transit,  but  actually  furnish  refrigeration  to  the  car,  is  not 
so  commonly  recognized.  Fig.  6  shows  the  temperatures  in 
transit  of  2(),(K)()  lb.  of  poultry,  which  went  into  the  car  at 
zero  F.  The  railroad  icing  record  shows  that  4,700  lb.  of 
ice  was  added  during  the  eight-day  haul  and  470  lb.  of  salt. 
Other  e.\j)eriments,  under  comparable  conditions,  show  that 
nearly  5.000  lb.  of  ice  is  u.sed  by  cars  carrying  20,000  lb.  of 
poultry  chilled  to  M)  to  32  deg.  F.  during  a  four-day  haul,  or 
appro.ximately  twice  as  much. 


is    in   constantly   decreasing  proportion.      Icing   and   salting' 
rules  take  no  account  of  this  fact.     It  is  quite  obvious  th;i 
different   rules   must   be    formulated    if   efficiency   is   to   b 
secured.    This  problem,  like  all  the  other  problems  confront 
ing  the  shipper  and  the  carrier  who  are  engaged  in  getting, 
perishables  to  market  in  good  condition,  can  be  solved  onl} 
on  the  basis  of  exact  knowledge.    That  knowledge  the  Unite<' 
States  Department  of  Agriculture,  in  co-operation  with  tho 
shippers  and  the  railroads,  is  now  endeavoring  to  acquire  and 
to  pass  on  to  all  whom  it  may  benefit. 


PLUNGER  FOR  HOLDING  BAR  STOCK 

BY   EDW.    F.  GLASS 

The  drawing  shows  a  plunger  for  holding  round  or  hexa- 
lion  bar  stock  in  the  center  of  hollow  spindle  machines.  This 
device  is  especially  designed  for  machines  having  the  larger 
diameter  bore  in  the  spindles. 

In  practice  we  have  had  considerable  trouble  in  holding 
the  material  true  and  steady  with  the  chuck  jaws  only,  as 
the  portion  of  the  bar  that  extends  back  through  the  spindle 
would  flop  around,  causing  the  material  to  work  loose  in  the 
chucks  and  break  the  tools.  This  is  hard  on  the  chucks  and 
it  is  impossible  to  get  a  finished  or  true  piece  of  work  out 
of  the  machine. 

The  device  as  shown  consists  of  a  plunger  and  rod.  The 
body  of  the  plunger  is  about  1/16  in.  smaller  than  the  diam- 
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eter  of  the  spindle,  and  is  fitted  with  three  segments,  which 
come  in  contact  with  the  stock  in  the  machine,  and  when  the 
body  of  the  plunger  is  forced  against  them  they  are  ex- 
panded against  the  inside  walls  of  the  spindle,  thus  holding 
the  material  perfectly  true  and  solid.  The  adjustment  de- 
vice consists  of  a  collar  bushing  that  fits  the  end  of  the 
spindle,  with  a  collar  nut  having  a  working  fit  on  the  inside 
of  this  bushing.  On  the  end  of  this  nut  there  is  keyed  a 
hand  wheel.  A  screw  bolt  bored  the  diameter  of  the  plunger 
rod  is  fitted  in  the  collar  nut  and  the  larger  diameter  is 
fitted  with  a  key  latch  that  is  held  in  place  by  a  spring  and 
cap  screw  to  give  it  the  required  tension.  In  order  to  re- 
adjust this  device  it  is  necessary'  to  loosen  the  hand  wheel, 
turn  the  collar  a  quarter  turn,  push  the  plunger  rod  in  until 
it  engages  the  l)ar  stock,  turn  back  the  collar  and  turn  the 
hand  wheel  until  the  latch  engages  the  next  slot  in  the 
])lungcr  bar;  after  the  latch  falls  in,  screw  up  by  the  hand 
wheel  to  the  proper  tension. 


OLD  MAN  DRILLING  POST 

I  BY  LEROY  SMITH 

The  accompanying  engraving  shows  the  general  arrange- 
ment and  details  of  an  old  man  drilling  post.  This  drilling 
post  is  made  of  soft  steel,  the  drawing  of  which  shows  the 
details,  and  is  self  explanator}'.  One  of  the  principal  fea- 
tures of  the  post  is  the  adjustable  center.  No.  5.  By  loosen- 
ing or  tightening  the  screws  at  the  bottom  of  No.  i,  this 
center  is  easily  shifted  laterally.  This  at  once  obviates  the 
necessity  of  putting  the  drill  in  j)lace,  and  center  punching 
on  the  bottom  of  the  ordinary  arm  so  that  the  point  or  screw 
of  the  drill  will  not  run.  Another  feature  is  the  ability  to 
adjust  vertically  the  center  of  the  drill.     Aside  from  this  it 


also  has  the  advantage  that  when  the  feed  screw  of  the  drill 
has  been  run  out,  the  center,  No.  5,  may  be  screwed  down 
and  the  arm.  No.  i,  does  not  need  to  be  shifted  in  order  to 
drill  deeper.     It  would  appear  at  the  first  glance  that  this 
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arrangement  might  possibly  not  be  very  stable,  but  the  ex- 
perience so  far  has  been  entirely  satisfactory. 

This  device  was  designed  by  J.  A.   Hamburg,  machinist 
in  the  Pennsylvania  shops  at  Glean,  N.  Y. 


INCREASING  SHOP  OUTPUT 

BY  H.  D.  WOLCOMB 

Throughout  the  country  there  are  many  railroad  repair 
shops  which  overhaul  from  8  to  12  general  repaired  engines 
a  month.  Each  shoj)  has  a  system  for  handling  the  work 
that  differs  in  some  respect  from  all  others,  yet,  invariably 
each  shop  claims  its  system  to  be  the  best.  Local  conditions 
may  necessitate,  to  a  small  extent,  certain  slight  deviations 
from  a  uniform  plan  of  handling  general  repairs.  •  But  a 
shop  which  cherishes  the  delusion  that  it  is  superior  in  all 
things  to  all  others,  will  be  found  ju.st  as  inefficient  as  the 
shop  which  admits  it  is  out  of  date. 

In  the  sense  of  detailed,  impartial,  systematic  and  com- 
prehensive interchange  of  experience,  railroad  repair  shops 
are  practically  isolated  units.  One  great  trouble  is  that  the 
average  shoj)  foreman  does  not  read  enough  in  the  line  of 
his  work,  and  invarial^ly  when  he  visits  other  shops  he 
returns  home  most  impressed  by  those  practices  in  which  his 
own  shop  surpasses,  losing  sight  of  the  valuable  suggestions 
as  to  where  he  can  improve  his  own  conditions.  In  the  follow- 
ing discussion  of  increasing  shop  output,  it  is  intended  to 
recommend  only  such  economies  as  are  definite  in  terms  and 
certain  in  results,  offer  suggestions  that  can  l)e  put  into  im- 
mediate operation  with  present  shop  equipments,  and  that 
will  not  conflict  with  industrial  conditions  or  require  a  large 
expenditure  of  money  for  improved  machinery.  Many  shops 
have  the  system  of  special  gangs  for  dismantling  the  engine 
l^efore  it  is  placed  in  the  erecting  shc^  for  overhauling  and 
rebuilding.     This  method  is  economical  for  the  large  shop 
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-but  durini;  the  j)resent  age  of  saving  everything  of  any  pos- 
sible value,  and  the  scarcity  of  common  labor,  it  is  not  the 
most  efficient  method  for  the  small  or  medium  size  shop. 
Industrial  {)lants  claim  that  much  money  is  wasted  by 
watching  the  high  salaried  officer  and  not  paying  enough 
attention  to  the  common  laborer,  which  is  just  as  true  in  the 
railroad  shop  for  the  common  laborer  can  do  much  damage 
and  waste  much  material  if  left  to  his  own  resources.  If 
the  same  foreman  is  responsible  for  the  replacement  of 
material  which  he  removes,  it  is  a  fact  he  will  see  that  more 
care  is  taken  in  removing  and  storing  it  for  future  use. 
Misplaced  material  or  material  ruined  in  removal  amounts  to 
a  large  sum  and  in  turn  retards  the  quick  overhauling  of 
an  engine.  Also  by  having  the  same  foreman  responsible  for 
the  removal  of  material,  he  is  better  able  to  keep  an  accurate 
record  of  the  cost  of  repairs  to  his  engine.  In  order  to  pro- 
mote a  feeling  of  pride,  as  well  as  to  give  proper  credit  to 
the  foreman  exercising  the  best  judgment,  a  complete  detailed 
cost  of  repairs  to  each  engine  should  be  posted.  By  doing 
this,  it  will  be  found  that  some  foremen  have  been  turning 
out  cjuick  repairs  at  the  sacrifice  of  costly  material. 

Another  big  item  of  e.xpense  in  the  medium  sized  shop  is 
the  delivering  of  material  about  the  plant  when  engines  are 
dismantled  at  some  one  point.  By  dismantling  and  rebuild- 
ing on  the  same  pit,  the  cost  of  delivering  material  will  be 
saved  and  the  men  can  use  their  time  to  good  advantage  in 
making  repairs.  While  sj)ecialize(l  repair  work  may  be 
economical  for  large  shops  where  there  is  enough  work  to 
keep  the  specialist  busy,  in  the  small  shop  there  is  too  much 
time  lost  in  changing  from  one  job  to  anotlier,  or  in  waiting 
between  jobs  on  account  of  the  work  coming  to  him  at 
irregular  intervals. 

Encourage  the  shop  foremen  by  paying  good  salaries  and 
in  addition,  giving  a  certain  per  cent  of  whatever  can  be 
saved  in  material  by  good  management,  and  also  for  com- 
pleting the  work  under  the  specified  time.  If  industrial 
organizations  have  found  that  giving  commissions  in  addi- 
tion to  salaries  to  their  salesmen  for  obtaining  extra  business 
is  good  policy,  why  will  not  the  same  idea  work  out  in  the 
railroad  repair  shop?  Giving  a  small  Ixmus  to  the  shop 
foremen  brings  out  the  good  men,  increases  the  output  at 
no  increase  in  cost,  saves  valual)le  material,  and  promotes 
better  feeling  between  the  company  and  its  employees.  Often 
when  some  foreman  is  given  an  increa.se  in  salary,  his  brother 
workers  will  look  on  it  as  a  sort  of  favoritism,  but  if  the 
bonus  is  given  for  actual  services  rendered  in  getting  out 
work,  the  best  man  is  bound  to  receive  the  benefit,  and  there 
ran  be  no  grounds  for  dissatisfaction. 

The  assignment  to  him  of  too  many  duties  is  one  of  the 
drawljacks  to  the  foreman's  output.  It  is  possible  to  over- 
load the  foreman  with  so  many  men  that  his  entire  gang 
is  run  on  an  inefficient  plan.  He  jump.>; — mentally  and 
physically — from  one  idea  to  another  all  day  long.  Increas- 
ing the  nunilier  of  workmen  in  a  gang  does  not  always 
mean  an  increased  output  in  proportion  to  the  number  of 
men  added.  One  gang  of  M  men  was  overhauling  nine 
engines  a  month  and  the  gang  was  increased  to  over  70  work- 
men with  the  addition  of  an  assistant  foreman,  yet  the  output 
was  onl\-  increased  to  12  engines.  In  this  case,  the  number 
of  workmen  was  increased  over  100  per  cent  with  a  corre- 
sf)onding  increase  in  output  of  only  .v> '  j  per  cent.  Industrial 
plants  will  prove  by  actual  figures  that  it  is  folly  to  overload 
anv  foreman  with  too  many  men.  Today  when  the  foreman 
should  follow  the  ordering  of  material,  instruct  inexperienced 
workmen  and  check  to  some  extent  his  daily  costs  of  opera- 
tion, a  gang  of  25  men  is  the  limit  for  efficient  and  economical 
handling. 

Too  much  time  should  not  be  wasted  on  keej)ing  a  record 
of  small  details  yet  there  are  some  records  that  are  important. 
Manv  men  have  failed  simply  liecause  they  paid  too  much 
attention  to  insignificant  details  while,  on  the  other  hand,  men 


have  failed  because  they  paid  no  attention  to  details  th  t 
should  have  been  watched.  Some  foremen  will  keep  i 
duplicate  set  of  records  of  material  u.«ed,  time  of  their  worl  - 
men  and  other  totally  unnecessar>-  information,  for  the  san  e 
information  is  on  record  elsewhere  and  is  more  reliable  than 
the  records  they  keep.  If  it  is  really  necessary  to  keei) 
records,  the  foreman  should  be  given  a  clerk  so  that  his  time 
could  be  used  to  advantage  in  placing  and  following  up  his 
work. 

In  order  to  secure  a  steady  and  regular  output,  the  move- 
ment of  engines  should  be  based  on  weekly  output  instead  ot 
monthly.  The  foreman  should  be  given  to  understand  that 
he  is  expected  to  produce,  say,  one  engine  a  week,  and  to 
arrange  his  work  accordingly.  By  having  a  monthly  output 
the  repairs  are  liable  to  drag  along  until  the  end  of  the  month 
and  then  the  entire  output  will  be  handled  in  a  bunch, 
which  means  the  swamping  of  certain  departments.  It  is 
easier  to  plan  and  carr\'  out  work  for  a  period  of  six  day> 
than  for  30  days,  for  when  a  foreman  has  the  entire  month 
ahead  of  him,  he  will  neglect  small  items  that  soon  lead  to 
the  retarding  of  his  work.  In  any  shop  of  medium  size,  it 
will  be  found  that  the  men  will  plan  and  carry  out  instruc- 
tions for  a  week  ahead  far  better  than  for  30  days.  It  may 
take  some  time  to  bring  this  plan  into  effect  but  the  results 
are  bound  to  warrant  the  efforts. 

There  is  no  doubt  that  a  good  shop  routing  system  is  the 
logical  method  of  having  work  done  on  a  regular  schedule, 
but  if  there  is  no  such  system  the  general  foreman  can  plan 
and  carry  out  a  schedule.  In  fact,  at  nearly  every  shop,  the 
general  foreman  is  nothing  more  than  a  routing  engineer, 
for  his  duties  are  to  follow  up  work  in  all  departments  and 
have  it  completed  on  schedule  time. 


FUEL  OIL  INSTALLATION  FOR  SMALL 

SHOPS* 

There  seems  to  be  a  growing  demand  for  a  cheap  and  safe 
installation  of  fuel  oil  devices  which  can  be  made  at  small 
shops  and  terminals.  The  arrangement  here  submitted, 
which  has  been  pas.sed  on  by  some  of  the  best  fuel  oil  en- 
gineers that  we  have  been  able  to  get  an  opinion  from,  is 
an  installation  which  can  be  set  up  by  the  local  forces  and 
will  \ie  a  guide  in  estaf)lishing  a  standard  installation   for 
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Fuel  Oil  Installation  for  Small  Shops  Recommended  by  the  Railway 
Fire  Protection   Association 

small  j)lants.  While  the  plan  contemplates  the  use  of  ar. 
automatic  cut-off  valve,  which  the  committee  recommends  at 
all  times,  it  can  l)e  operated  without,  provided  the  tank  is 
installed  deep  enough  in  the  ground  to  give  the  supply  pipes 
a  drainage  toward  the  tank.  This  is  a  cheap  and  safe 
installation  and  while  the  plan  shown  may  be  changed  to 
suit  local  conditions,  the  general  scheme  should  be  adhered  to. 

*l-"roni  the  report  of  the  committee  on  Oil  Rurning  Appliances,  presented 
at  the  third  annual  convention  of  the  Railway  Fire  Protection  Association, 
held  ill   New   York.  Octoher  .V5,    1916. 


li'elding  a  Broken  Locomotive  Frame  by  the  Metal  Electrode  Process. 


ELECTRIC  arc  welding  is  a  form  of  autogenous  weld- 
ing. There  is  nothing  mysterious  about  the  use  of 
electricity  for  welding,  as  its  function  is  simply  to 
produce  heat,  that  being  the  sole  reason  for  its  use.  In  elec- 
tric arc  welding  one  terminal  of  a  source  of  direct  current 
is  connected  to  the  piece  to  be  welded,  the  other  terminal 
ticing  an  electrode  in  the  hand  of  the  operator.  The 
movable  electrode  is  touched  to  the  article,  establishing  the 
flow  of  current.  The  arc  is  drawn  by  withdrawing  the  elec- 
trode a  short  distance.  If  this  separation  is  maintained 
within  moderate  limits  the  arc  will  continue  to  flow  between 
the  electrode  and  the  object  and  the  heat  of  this  arc  fuses 
the  metal  at  the  point  of  welding. 

ARC    WELDING    PROCESSES 

There  are  two  commonly  used  arc  welding  processes  which 
;re  distinguished  by  the  material  used  in  the  manipulated 
electrode.  These  are  most  commonly  called  the  carbon 
electrode  and  the  metal  electrode  processes,  or  they  may  be 
termed,  after  their  inventors,  the  Benardos  and  Slavianoff 
processes,  respectively. 

In  the  Benardos  method  the  electrode  manipulated  by 
the  operiitor  is  a  carbon  pencil  which  varies  from  ^  in.  to 
1 '  _•  in.  in  diameter  and  from  6  in.  to  12  in.  in  length.  The 
size  of  the  pencil  used  is  varied  to  suit  the  nature  of  the 
work.  Special  pencils  for  arc  welding  may  be  secured  from 
carbon  manufacturers,  they  being  preferably  of  graphitic 
carbon  which  has  high  thermal  and  electrical  conductivities. 
The  carbons  should  be  uncored.  Long  pencils  are  generally 
clamped  near  the  working  end  in  order  to  shorten  the  cur- 
rent path  and  reduce  the  internal  resistance;  as  they  wear 
away  the  clamping  position  is  changed.  The  pencil  should 
l)e  ground  to  a  point  and  should  be  maintained  fairly  sharp 
in  order  that  the  position  of  the  arc  may  be  controlled.  With 
round  ends  the  arc  has  a  tendency  to  travel,  especially  if 
there  be  any  movement  of  air.     The  car])on  is  clamped  in 


a  light  weight,  insulated  holder  having  a  shield  in  front 
of  the  handle  to  protect  the  operator  from  the  excessive  heat. 
The  arc  welding  process  involves  the  heating  of  the  object 
to  the  proper  degree,  followed  by  the  feeding  in  of  molten 
metal  of  proper  characteristics  to  join  the  parts,  to  fill  the 
holes  or  to  build  up  the  surface,  as  desired.  This  filling 
material  is  usually  introduced  by  melting  the  so-called  filler 
rod  under  the  arc.  For  wrought  iron  or  steel,  various  filling 
materials,  ordinarily  Norway  and  Swedish  iron,  may  be  used. 
Bits  of  steel  castings,  boiler  iron  or  scrap  are  sometimes 
used  in  place  of  filler  rods.  For  cast  iron,  either  of  the 
above  rods  may  be  used  or  copper  wire  or  special  cast  iron 
filler  rods  high  in  silicon  may  be  best  suited.  A  high  per- 
centage of  silicon  in  the  filler  rod  tends  to  give  soft  metal 
at  the  weld.  The  filler  bar  should  be  y»  in.  to  J/,  in.  in 
diameter,  depending  upon  the  nature  of  the  work.  Rods  of 
^  in.  diameter  are  good  for  average  jobs,  and  those  al)out 
.?  ft.  in  length  are  as  long  as  can  be  conveniently  manipu- 
lated. Short  rods  and  small  bits  are  harder  to  use  since 
they  cannot  be  readily  seen  by  the  operator. 

operator's  hood 

The  electric  arc  is  of  intense  brilliancy  and  injurious  to 
the  naked  eye  when  viewed  from  some  distance.  Clo.'se  at 
hand  it  is  practicallv  blinding.  It  therefore  becomes  neces- 
sary to  equip  the  operator  with  a  screen  or  hood.  A  window 
is  provided,  in  which  several  thicknesses  of  red  and  blue 
glass  are  used  to  cut  down  the  light  and  screen  out  the  violet 
rays.  Any  dark  glass  should  not  be  used  as  only  properl} 
selected  glass  will  thoroughly  protect  the  operator  from  eye 
strain.  The  glass  used  is  so  dense  as  to  be  nearly  opaque 
toward  ordinary  daylight,  but  after  the  arc  is  struck,  the 
operator  can  see  his  work  quite  readily.  The  rays  of  the 
arc  have  an  effect  on  the  skin  similar  to  sunburn.  Hea\y 
gauntlet  gloves  and  fairly  heavy  clothing  should  therefore 
be  used;  and  the  screen  or  hood  must  be  kept  in  front  of  the 


591 


Ml 


K'  \ll.\\   \\      Mi-.i  II  \\h    \l. 


M.IXKKk 


\u:     wti.   Xo.'i! 


I'Ui  liuriiiL.'  llu  prc^i'iit  aui  <>\  -,i\iiil:  i\ir\tliinir  ft'  any  {W)> 
-iliK-  valiu'.  ami  tin-  -«an  itv  ni  i«,niiniin  lal'ur.  it  i~  imt  tlu- 
iim-t  (  iTii  ii  lit  inriliod  lor  tlu-  ^mall  nr  nuiliuni  >i/»-  shop. 
Industrial  |ilaiit~  « laiin  that  miu  li  iiiuiu'x  i>  \va>ti(l  \>\ 
v.ilihitti:  tlif  hiiih  -alariid  oftutT  and  imt  paxiiiL'  ciiuuirli 
illiiitinti  tn  tlu-  1  oniinoii  lalxinr.  wliiili  i-  ju-l  a>  trut-  in  llu 
railroad  ~li(i|i  lur  tlu-  Kminion  laKorrr  tan  d<»  nuuh  (lamai;c 
Mu\  u-a>tt-  iniuli  inati.rial  if  Kti  to  hi-  nwn  n-«.»iurn->.  If 
till  «aiiK-  furrinan  i-  n-ptin-iMr  tor  ilu  nphu  i-nuiit  of 
iiiuti-rial  uhith  lu-  n-movi-s.  it  i-  a  fatt  lu-  will  M-r  that  nii>r«- 
caru.FS  takfu  iu  removing  and  >t(»riniz  it  for  future  um'. 
Mi^jilan'il  niatt-rial  or  material  ruined  in  removal  amount.-  to 
.1  lari;e  -uni  and  in  tiini  ri'tanU  the  (|uiek  overhaul ini:  of 
m  t-nizini-.  Al>o  liv  havini,'  tlu-  .-anu-  loreman  ri->jion.-il)le  for 
tlu-  removal  of  matt-rial,  he  is  hetttr  aMe  to  ktt-p  an  arcuratc 
r«-n»rd  of  the  rost  of  re[>air-  Xo  his  eniiim-.  In  ordt-r  to  pro- 
inott  a  fit-liiii:  of  pridf.  a-  well  a>  to  izivr  pro[nr  i  ri-dit  to 
tlu-  loreman  i-xt-n  i>iim  tlu-  lie.-t  judtinu-nt.  a  »(iniplet<-  detailed 
'  o.-i  of  repair-  to  ea»  h  engine  <hould  In-  po>t»-d.  Ii\  doint; 
till-,  it  will  l.i-  found  that  >«ime  foremen  havr  l.ri-n  turninu' 
•  •ut  «|uitk  rej>airs  at  tlu-  s;i(  rilMi-  of  to-tly  niatirial. 

Anotht-r  I. in  itini  of  i  xpiiiM-  in  the  liU'dium  -"i/.ril  >liop  is 
;li<  drlivi-rinu'  "f  matt-rial  aliout  tlu-  plant  wlun  inuines  are 
-li-mantli-d  at  -oiiu  i>iu-  point.  1{\  di>mantlinL!  and  rdiuild- 
iiii:  i»n  tlu  -aiiu-  jtit.  tlu-  lo-t  of  dflivi-rini,'  material  will  he 
-aved  antl  the  nun  (an  usi-  tluir  linu-  to  yood  advantaiii-  in 
iiKikini:  rt-pair>.  \\  hih  -|iniali/.rd  rr|>air  work  max  Ik 
e«onoini(a1  lor  larije  sho|»-  wluri-  tlurr  i-«  riuiULtli  work  to 
ki-i[i  tlu-  -jK-tiali-t  iiu.-y.  in  the  -mall  -lui|i  tlu  n-  i-  too  niui  h 
tinu-  lo-t  in  i.hanirinii  from  oin  joli  to  anotlur.  or  in  waitinu 
l»t-tw»«n  joli-  on  ae<  oimt  of  tin  work  romiiiLr  to  him  at 
irn-iiular  intrrval-. 

I'".iu  oura!,'»  tlu-  -hop  fonnun  l<y  |iayint,'  <4ood  salarie'*  and 
in  addition,  uivim:  a  n-rtain  pt  r  ( t-nt  of  whatrvt-r  can  Im- 
-avrd  in  maitrial  l»\  l'«>»><1  nianai,'init-iu.  and  al-o  for  com- 
pK-liiiii  tlu-  work  undt  r  tin-  -ptiil'ud  tinu-.  If  iiulustrial 
oruani/ation-  havr  found  that  'jiviiii:  i  ommis>iori-  in  addi- 
tion to  -alari(  -  to  tluir  -ali-nun  for  olitainini:  extra  l)U>in<— 
i-  vjood  poli«\.  why  will  not  tlu  -anu-  id«a  work  out  in  the 
railroad  repair  -lio|»?  (Jivinij  a  small  i>onu-  to  ilu-  -lu)p 
fort-nu  ti  iirinii-  "Ut  tlu-  uood  men.  inerea>e>  llu-  output  at 
lui  in<  reas*  in  (o-t.  -avt  -  valuai)lf  mati-rial.  and  promott - 
'letti-r  fcilinu  liftwuri  llu  (oinpany  ;ind  it-  cinplovn-.  Often 
when  -time  f«in'nian  i-  yiven  an  in.  n.i-.  in  -ilarv.  lii-  lin.tlur 
worker-  will  look  on  it  a-  a  -ort  ol  ta\iiriti-iii.  I'Ut  if  the 
l.oiiu-  i-  niven  for  aitual  -irviie-  rmdin-d  in  utttiiiL;  out 
Work,  tlu-  l<i--i  man  i-  Ix.iuid  to  ri-nive  tlu-  henelil.  and  tlu-n- 
•.111  Ik-  no  ground-  for  di--ati-fat  tion.  •'' 

I  lu-  a->it:nment   to  him  of  too  niiii\    dutii-   i-  one  ol   tin 
drawliatk-  to  tin-   foainan-  outjuit.      it    i-   po--ilil«-  to  over- 
lo.id    tin-    foreman    with    -o   niaiiv    mm    thai    In-   iiitirv-   iiam: 
i-    run   on     .ui     iiulTu  ieiit    plan.      lie   jump-     nieiiiallv    and 
ph\-i<ail\       injiii  oiii-  idi-.i  lo  .mother  ,ill  da\    IoIil:.      IliiTia- 
inu    the    nunil'er    oi    workmen    in    .i    iiani;    dot-    not    alway- 
me;tn   an    iiu  rea-ed   output    in   jiroportioii   to  tlu    nunil>er  (.1 
men     iddid.      One   t;anii   of   .-ij    nit-n    w.i-    oxerhauliiej    niiit 
eimiiu--  a  nwrntli  nut]  the  lian'J  .wit!*,  in*  rea-«d  lo  <i\i  r  7<i  work 
nun  with  the  additioii  ol.an  a--i-tant  foninaii.  y.  t  the  out|»ut 
was.onl-    inu'tased  to  1  _'  enuiiu-.      In  thi-  e.i-e.  tlu    nuinl<i-r 
of   workn>in   ua-   in<  na^ed  ».»\er .  ion  per  tent    with   a   mrre 
-pontlinir  iniTea-e  iivMiHput  ittinnly  .^S  V^  I'vr  niil.    Imhi-irial 
plai>l.-  wiJl  prtA'e  liy  .uluul  fn^urt-  ili  i?  it  i-  folly  to  ovt-rload 
:in\    t'on-man  with  too  ntany  iin  ii.      I  oda\    when  llu    loreman 
-hould  follow  tlu- orderinii  of  material,  in-truit  itu-\p(  rit  Ut f<l 
WMrkint-n  aiul  thttk  to  some  e\t\-ni   hi-  daily  tiot-  of  ttptr.i- 
tiiMi.  a  'jaiiL'of  -5  nun  i- tlu-  limit  for  t  flu  ieiit  and  t-eonomitai 
haiullinu.         '-.^■ 

Too  mut  h  lim«*  -luiuld  not  Im-  wa-teil  on  kttpini:  a  retord 
of  -mall  tltl.iti-  \et  tlu  re  an-  -oim-  rei  ord-  that  art-  important. 
.\|an\  nun  li.i\i-  failed  -iniplv  l.eiau-e  llu  \  paid  too  nuuh 
.ittfiition  to  in-iiinilh  am  detail-  while,  on  lluntlur  hand,  nu-n 


ha\t  failed  Intau-i  tlu\  paid  no  altiiition  to  det.iil-  li 
-Iiould  h.ivt  lietn  watthed.  Sor.ii  fon-men  will  keep 
duplii  ati-  si-i  tif  retord-  of  malt  ri.il  u-ed.  lime  of  their  wor 
nit-n  iiul  otlu-r  totally  unn«-n-— ar\  informatitm.  for  the  saii 
nilorniation  i-  tin  rtton'  el-ewhere  and  is  more  reliaMe  th, 
tht  retiird-  tiu-y  ket-|p.  If  it  i-  reall\  netessar\'  to  kei 
retords,  tlu-  ftirt-man  -hould  l-e  uiviii  a  t  lerk  so  that  his  tin 
itiuld  I't-  u-t(l  to  advant  lu'f  in  plat  ini:  and  foUowinij  up  li 
work. 

In  ordiT  tt.  Mture  a  -lead\    aiul  rti;ular  output,  the  movt 
nitnt  of  en<;ine>  -hould  !-e  l>a>ed  on  weekly  output  instead  < 
nu)nthly.      The  foreman  -hould  lu-  uiven  to  understantl  th 
he   i-   expeititl    to   produee.    -.ly.   one   enuitU'   a    week,    aiul   I 
arrange  his  wt)rk  an  tirtlinuly.      Ii\    having  a  mtiiuhly  uutpi; 
the  repairs  .ire  lialde  to  draix  ahmi:  until  the  enil  of  the  mont! 
and   then    tlu-    entire    output    will    In-   handled    in   a   hum! 
whieh   nuan-   the   -w.impini:   <if   ti-rtain   departnunt-.      It    i 
easier  to  plan  and  tarry  out   work   for  a   period  of  -ix  (la\ 
than  ft>r  .><)  day-,  for  when  .i  forein.m  has  the  entire  monti 
.ihead  of  him,  lu    will  nt-i:let  i  -mall  items  that  -oon  lead  tt 
the  retardini:  of  his  wtirk.     In  an\   -hop  of  nu-dium  si/e,  i; 
will  1)1    fountl  that  the  mtii  will  plan  and  carry  out  in-tru< 
tion-  for  a  wti-k  ahead  f.ir  Itettir  than  for  M)  day<.      It  mav 
take  -tinu-  timi   to  hrinu  thi-  |)lan  into  effeit  hut  the  result- 
are  litiund  lo  warrant  the  efftirt^. 

There  is  nt)  dtiuhl  that  a  <zottd  -hoji  routinu  -\-tem  i-  tli' 
lot;i(  al  nitthod  of  havinn  work  tloiu-  on  a  n-uular  -dietluk 
l»ut  if  then-  i-  no  -ueli  -\-ti-m  llu-  u'liu-ral  foreman  tan  jilai 
i-nd  earry  out  a  .sihedule.  In  fatt.  at  nearly  every  shoji.  th' 
Ceneral  foreman  i.s  nothini;  mort-  than  a  rtiutinij  enyineiT. 
for  hi,-  tluties  are  tti  ft>llow  up  work  in  all  de]iartment-  and 
have  it  completed  tm  -tludule  tinii-.  ',-     •'•"",.•  •.•-■-.•..' 
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riure  -eem.<  t<»  l>e  a  tirowinti  dt-mand  for  a  iluap  .md  sale 
in-tall.ition  of  fuel  oil  devices  whith  tan  he  made  at  -mali 
.-ho|>s  and  tt-rminals.  The  arranilt  nit-nt  here  sulmiitted 
whith  ha>  lit-en  fi.is^etl  on  l>y  -omt-  of  the  best  fuel  oil  cn- 
Ljineir-  that  wt-  liave  Ix-t-n  aide  to  izet  an  opinion  frtim,  is 
.III  in-tallation  wliieh  tan  he  -el  U|i  l>y  the  local  forces  and 
will   Ik    .1   uui<lf   in  e-iaMi-hiiii:  .i   -laiulard   in-tallation    for 
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-111. ill  pi, nil-.  While  the  |>l.iii  .oiiumpl.ih-  llie  u-t-  ol  al 
alltoiiKitii  I  ut  oil  \alvt-,  whith  tlu-  loinmitti-e  n  t  oinnunds  at 
all  time-,  ii  tan  le  opt  rated  withi>ul.  jiroviiKil  tin-  tank  r* 
in-ialled  dt  i  p  t  nouiili  in  the  u'round  to  t;ivt-  the  -u[ipl\  pipt'"-' 
a  dr.iili.iu't-  toward  tlu-  tank.  Ilii-  i-  a  <  lieaji  aiul  -ali 
in-tallation  .md  wliilt-  llu-  plan  -liown  may  l>t  t  handed  to 
-iiit  lo(  ,il  mnditioii-.  tlu   mm  ral  -tlunu-  -hould  he  adheretl  to.  . 

■  I  rniii  tin-  rciiiiit  nt  the  cniiiiiiiUii  nil  <  >il  I'.nrtiiiit;  .Vjiiili^iiu  >  s.  i>ir-t-iitrit  ' 
•ii  ilii  ihinl  :iitiiii:il  «'>>iiM'ntiiiii  nf  llu-  l<.iil«:i\  I'iic  I'n'tivtioii  .\--.-ii;jtiolU-.: 
'.M    i       \.  «    \..ik.    ••.t..l<«M    .<-5.    I'M6. 


Electric  Welding  in  RaiiLroad  Shops 


■liitf;  a  liriikm  Liicvniotkc  I'tan, 


I 


ELI-X'TRK"  an   wtldiiiu  i>  a  titriii  nt"  aiit().t:o!i(iu>  wild- 
ini^.      rik'n-   i>   iiotliini,'  iii\>ttri()U>  almiU   tlu    u>c  <ii" 
ck^truitv    for    wtldinu.    a-    it>    t'uiutidn    i-    ~iin|>l\    l<i 
i'kUkc  hvat,  tliat  lu-iiiii  tlir  -olf  na-oii  fur  it-  n-i'.      In  i-lr«  - 
;"i<    arc  \\x.'l(lin.n  one  UTiniiial  <>f  a   ^tiunr  of  dirvvt  lurniit 
-  'onnectf*!  to  tlic  j)ic(i'  to  Ik-  xwldcd.  tlu-  otlur  tiTmiiial 
(  mil:    an    clc'ilnxk-    in    tlu-    hand    of    the    oper.itor.      1  lu 
n(  \-.iliK'  cKntrode   i>  toiulKd    lo  llu    artirU'.  vstal>lisliini;  lli«' 
j1i>u   (if  current.      1  lie  an    i-  drawn  li\    w  itlulrawin^  the  elee- 
■•'dr    a    >hort    di-laiKi-.       If    thi>    -eparation    i>    niaintainetl 
AidiJi  moderate  liniit>  tlu-  arc    will  (ontimie  to  tlow    lietween 
•tlu-  eleetrode  and   tlu-  olijert   aiul   the  luat   of  ihi«  .ir«    fuM'> 
'    metal  at  the  point  of  welding. 

•  r-.V- •:■.-.  AKr    Wll.hlNt.    I'koi  i:SSK:4 

I  hero  are  two  lotnmonl)  u.-ed  an   weldin-j  |iro<e»e-  whiih 

'    di^tini^uisluMl   hv   the  mattrial   u-ed    in   the  manipulatt-d 

■n    trode.    These    are    most    <(immoid\      (.died     the     cariion 

eletlrode  a^d  the  metal  eleetrode  jiro(<-M->.  or  they  ma\    In 

termed,   after  their   inventor^,   the    Heiiardo-   and    Sla\ianoff 

rcit esses,   t-cspeetively.  ... 

:.  ,    In    the    ^ienard<t>    mrthod    tin     cli-tirodi     nianipidatid     1)\ 

lilt-  optrat(ir  is  a  earhon  peneil  whiih  \arit-  from   '.    in.  to 

1    J  in.  in  diameter  and  fmm  u  in.  to  \1  in.  in  KiiltiIi.      I  lu 

-/«■   of  the   peiu  il    u-cil    i^   varinl   to   -uit    tlu-    nature  of  the 

Wtirk.  .  Spill  iai   |>eni  il-   for  an    weldinLi  may  In-  -leured   from 

'^rrxin    manufai turer-.    tlu-y    bein;,'    |ireferaM\    of    'jra|thitii 

iriMjii  whit.h  has  hii^h  thermal  and  eU-itriial  t oiului tivitie-. 

I  Ik   (  arlton.s  should  It  uniorid.      i-oni:  pimiK  an    uinerally 

rlam])ed  lu-nr  the  workinti  end  in  onUr  to  shorten  the  eur- 

"Wnt   path  and   reduie  the  internal   resistanre:    a-  tlu-y   wear 

away  the  elampini:  position  is  ihanijed.       The  pi-ni  il   ~houlil 

l.«-  umund  t;o  a  point  and  >hould  l-e  maintained  fairl\   >harp 

'11  order  that  the  j)o>ition  of  the  an   may  l»e  rontrolled.    \\  itii 

n)un(l   ends   the   an    has   a   tend<'ney   to  travel,   imperially    if 

there  he  ;!iny   niovenii-nt  of  air.       The  earhoii    i-  (lamped    in 


a    liiilit    weiLrht.    in>ulatrd    lioldi  r    havinti   a    >hiel<l    in    front 
of  the  haiidli-  to  protet  t  the  oprrator  fmm  the  e\(cs'^ive  heat 
llu-  an    wi-lilint;  proi  is>  iiivolvf-  the  heatinir  of  tlu-  ohjeit 
to  the   proper  demei.    followeil    l>y   the    feedini:    in   of   niolteii 
metal  of   proper  iliaraeteristi*  ■«  to   join  the  part^.  to  till   tlu 
hole-  or  to  huild  lip  the  ^iirfaie.  a-  d<-«in-d.      This  t'lllim: 
material  i-  u>uali\   ininiduied  l»y  mehiiiL'  the  Mi-called  I'llKr 
rod  uiukr  the  are.     For  wmuLiht  inm  or  -teel.  \arious  tillini; 
niaterial-.  ordiiiarih    Norway  and  Swedi-h  iron.  ma\  Ik'U-i<1 
I{it>   of   >teel    ea-tinu-.    Iioili-r    iron    ttr   m  r.ip    are    -onutinu- 
u.-ed    in   ])laie   of    tilli-r   rod-.      I  or   ea>t    iron,   either  of   tlu 
above  rod>  max    be  u-ed  or  eop|»cr  wire  or  sjKiial  tast  iroi 
tiller  rods  hiiih  in  .-ilieon  ma\    In-  best  >uited.     .\  hi-zh  |Kr 
I  etitau'e  of  silieon    in   the   tiller   rod   tiiid-  to  'ji\i-  -itft   metai 
at   the  weld.       The   tiller  bar  -hould   In-    's    in.  to    '_    in.   ii 
diamrtir.  (leiieiidinu  upon  the  naturi    of  the  w«irk.      k<K|-  ot 
.    in.  diameter  an-  tjood   l"or  avi-raire   job-,  and  tlio-*'  alwiut 
.-    tt.  in  h'liilth  are  a-  lonii  a-  eaii   br  lonvmii  ntly  nianipu 
lated.      Short   ro<:l>   and   .-mall   l)its   are   harder.lv  usC;  si«*» 
tlie\  cannot  bi-  readily  seen  by  the  iiperator.  '         :.'• 

I'i'i  k  \  i<>k'-    iH»t|t  -  ■-■■•'- 

I  he  ilei trie  arc  i>  of  inten-e  brilliaitcy  and  injuriou-  to 
the  naked  evi'  wlien  viewnl  fniui  some  distance.  ('l<»s<-  ai 
hand  it  i-  firadicallv  blinilim:.  It  therefore  becomes  iiccii*> 
-arv  to  i-i|ui|»  the  oprrator  with  a  -i  rein  or  IuhhI.  A  window 
i-  |iroviiU-il.  in  which  -evi-ral  thiikne-.-es  of  red  and  bUu 
udass  are  u-ed  to  cut  down  the  liirlit  and  screen  out  the  vioK-t 
ra\-.  .\ny  dark  ,t;la->  >hould  not  be  used  as  only  pro|>erl\ 
-i-lei  ti-d  t:la-s  will  thoroughly  ]>rotecl  the  operator  from  »-\i 
-train.  The  iilass  used  i-  -<»  dense  as  to  l»e  nearlv  opai|U« 
toward  ordinarv  daylight,  but  alter  the  arc  is  struck,  tin 
o|nrator  laii  -le  hi-  work  <|uite  n-.idiK.  llu  rays  of  tlu 
an  have-  an  elTcvt  on  the-  -kin  >imilar  to  -unburn.  He  aw 
gauntlet  <.ilovc•^  and  fairlx  heavy  « lothin<4  -luaild  then  ton 
be  u-ed:  and  the  -creeii  or  IukkI  mu-t  be-  kept  in  front  of  tlu 
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face  to  prevent  rapid  sunburn.  Suitable  screens  and  hoods 
can  be  purchased  or  easily  constructed,  and  in  selecting 
them  one  should  be  found  which  allows  easy  inspection  of 
the  work  by  lifting  or  swinging  the  window  carrying  the 
glass.  It  is  desirable  that,  where  possible,  arc  welding  be 
done  in  an  enclosure  so  that  passers-by  will  not  be  blinded 
by  the  light,  which  may  thus  contrilmte  to  a  possible  acci- 
dent. Also,  since  the  arc  is  sensitive  to  air  currents,  all 
severe  drafts  should  be  shut  out. 

MATERL\L    .AND    Ec^IFMENT    USED 

The  use  of  a  flux  is  somewhat  optional.  The  purpose 
of  a  flux  is  to  protect  the  surfaces  from  oxidation,  and  some 
welders  are  emphatic  believers  in  it,  while  others  see  no 
benefit  from  its  use.  Practice  is  not  .standardized  in  this 
respect.  It  is  hardly  necessary  to  use  a  flux  when  welding 
wrought  iron  or  steel,  but  when  welding  cast  iron  the  use 
of  a  flux  may  be  generally  recommended.  Borax  makes  a 
good  flux  to  which  may  be  added  about  20  per  cent  of  red 
iron  oxide.  Many  commercial  flu.xes  are  obtainable,  and 
all  mav  be  used  either  drv  or  wet.  The  most  satisfactorv 
results  are  obtained  by  mixing  the  flux  into  a  paste,  using 
water,  and  coating  the  filler  rods  with  this  paste.  Filler 
rods  may  be  purchased  in  this  form  also.  As  such  rods 
melt  the  flux  is  introduced  automatically. 

The  arc  welder  who  has  any  large  volume  of  work  to 
perform,  particularly  upon  cast  iron,  should  be  provided 
with  a  suitable  preheating  and  annealing  furnace  which 
may  be  heated  l)y  oil,  gas  or  charcoal.  Its  use  is  almost 
imperative  for  many  jobs  on  cast  iron.  Aside  from  the 
furnace,  some  fire  bricks,  fire  clay  and  asbestos  for  mold- 
ing and  damming,  a  wire  brush  for  removing  scale  and  a 
machine  hammer  for  peening  the  new  metal  complete  the 
list  of  equipment  required.  , 

CURRENT    USED 

The  electric  power  must  always  be  direct  current.  For 
carbon  electrode  work,  about  .•JS  to  50  volts  is  rcnjuired  across 
the  arc,  the  exact  amount  varying  with  different  classes  of 
work  and  different  arc  lengths  used  by  the  operator.  It 
must   be   possil)le   to  short  circuit  the   arc   without  causing 
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Fig.  1 — Diagram  Showing   Use  of  a  Water  Barrel   Resistance 

too  severe  a  rush  of  current  in  the  feeder  circuit.  In  the 
Benardos  process  the  current  required  dei)ends  upon  the 
nature  of  the  work,  amounting  to  about  300  to  400  amperes 
for  average  service.  Thus  about  15  to  20  kw.  of  heat  is 
liberated  at  the  arc  for  heating  the  metal. 

If  power  is  taken  from  llO-volt  or  220-volt  or  even  550- 
volt  power  lines,  resistance  may  be  inserted  in  series  with 
the  arc  to  reduce  the  voltage  to  the  desired  value.  This 
resistance  .-ierves  a  double  purpose  in  that  it  cuts  down  the 
arc  voltage  and,  at  the  same  time,  prevents  a  heavy  short 
circuit  current  when  the  electrode  is  held  in  contact  with 
the  object  previous  to  drawing  the  arc.  Water  l>arrels  or 
rheostats  may  he  used  for  this  purpose,  as  shown  in  Fig. 
1.     Grid  resistances  are  superior  to  water  liarrels  in  that 


they  are  more  portable  and  may  be  worked  hard  without 
giving  trouble  such  as  is  experienced  due  to  boiling  over 
of  water  rheostats.  For  the  occasional  job,  however,  th- 
water  rheostat  is  as  satisfactory  as  the  expensive  motor 
generator  set,  except  that  with  its  use  the  cost  for  current 
is  greater.  The  wiring  diagram  illustrated  in  Fig.  2  show- 
the  connections  of  an  electric  welding  outfit  using  grid  re 
.«^i^tances. 

MOTOR    GENERATOR    SETS 

If  alternating  current  alone  is  available,  a  motor  gen 
erator  set  is  a  necessity.  Such  a  set  is  also  of  value  when 
the  direct  current  is  at   115   volts  or  higher  and  where  u 
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Fig.    2 — Diagram    Showing    the    Connections    for    a    Welding    Outfit 

Using  Grid   Resistances 

considerable  volume  of  work  is  handled,  as  there  is  con- 
siderable power  lost  in  reducing  the  voltage  from  230  to 
50  volts  by  resistance.  The  purpose  of  a  motor  generator 
set  is  to  transform  the  available  power  and  deliver  it  in 
the  form  best  suited  for  the  welding.  In  a  straight  direct 
current  set  the  only  object  is  to  save  power.  The  justification 
of  the  investment  depends  upon  the  amount  of  welding 
work  done,  the  character  of  the  work,  the  voltage  of  the 
supply  and  the  cost  of  power.  Where  the  only  available 
power  is  alternating  current,  a  motor  generator  set  is  neces- 
•>-Axy  since  arc  welding  with  alternating  current  can  be  done 
only  with  the  greatest  difficulty. 

Two  distinct  types  of  motor  generator  sets  are  available 
for  arc  welding,  different  manufacturers  championing  dif- 
ferent systems.  In  one  type  the  current  is  delivered  at  an 
approximately  constant  pressure  of  75  volts  and  an  adjust- 
able resistance  is  used  in  series  with  the  arc  to  var\'  the 
arc  voltage  to  suit  the  work  in  hand.  The  connections  for 
the  generator  of  such  a  set  are  shown  in  Fig.  2.  This  type 
of  generator  is  particularly  adapted  for  in.stallations  where 
several  welders  will  work  simultaneously.  Under  such  con- 
ditions each  welder  adjusts  his  arc  by  means  of  an  individual 
resistance  bank  on  a  small  panel  furnished  for  each  outlet. 
Several  welders  ma}'  draw  power  from  the  same  motor  gen- 
erator set,  yet  l>e  entirely  independent  of  each  other.  This 
type  of  machine  does  not  eliminate  all  the  resistance  lo.'^.'^es, 
inasmuch  as  the  reduction  from  60  volts  to  arc  voltage  is 
rej)resented  by  resistance  loss.  The  sets  of  this  type  which 
are  on  the  market  are  normally  capable  of  handling  a  single 
large  carl)on  arc  or  several  smaller  metallic  arcs  simul- 
taneously. 

The  second  type  of  motor  generator  set  is  a  so-called 
con.stant  current  or  variable  voltage  equipment.  In  this 
system  the  generator  delivers  a  variable  voltage,  maintain- 
ing an  approximately  constant  current  flow.  For  instance, 
when  the  electrode  touches  the  object  in  striking  the  arc,  the 
voltage  is  nearly  zero,  and  as  the  electrode  is  drawn  away, 
the  voltage   increases  with  the  lengthening  of  the  arc.     A 
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machine  of  this  type  delivers  automatically  the  desired  volt- 
age to  maintain  an  arc  of  desired  intensity.  It  is  there- 
fore effective  in  affording  constancy  and  uniformity  of  the 
arc  and,  inasmuch  as  no  ballast  resistance  is  required,  this 
system  is  more  efficient  than  the  previous  one.  Sets  of  this 
type  are  commonly  built  of  proper  size  to  handle  a  single 
metallic  arc.  Obviously,  such  a  set  can  feed  but  a  single 
arc  since,  with  more  than  one  outlet,  the  requirements  of 
two  welders  would  interfere.  When  carbon  arc  welding 
is  to  be  done,  two  or  more  sets  are  paralleled  to  supply 
the  required  capacity. 

WELDING    WITH    THE   CARBON    ARC 

In  the  Benardos  process  it  is  necessar}'  that  the  piece 
to  be  welded  be  connected  to  the  positive  side  of  the  sys- 
tem, the  manipulated  carbon  being  the  negative  side.  In 
a  direct  current  arc  the  greatest  energy  absorption,  there- 
fore the  highest  temperature,  occurs  at  the  positive  elec- 
trode. This  may  be  explained  by  the  theory  that  the  metallic 
vapor  in  the  immediate  vicinity  of  the  positive  electrode  is 
of  higher  resistance  than  that  near  the  negative  electrode. 
When  the  metal  to  be  welded  is  made  the  positive  electrode, 
melting  should  be  more  rapid,  since  the  greatest  heat  is 
developed  at  the  metallic  surface.  As  iron  and  steel  are 
more  readily  vaporized  than  carbon,  with  the  metal  the 
positive  terminal,  a  greater  quantity  of  metallic  vapor  is 
carried  into  the  arc.  This  vapor  has  greater  conductivity 
than  carbon  vapor  and  maintains  the  arc  more  steadily. 
Also,  if  the  carbon  were  the  positive  terminal,  the  arc  stream 
would  carry,  carbon  particles  and  vapor  into  the  weld,  mak- 
ing the  metal  hard  and  brittle. 

In  making  a  weld  with  the  carbon  arc,  the  piece  to  be 
welded  is  laid  upon  the  metallic  welding  table  in  such  a 
way  that  a  good  contact  is  secured.  The  point  of  welding 
should  preferably  be  on  top,  as  it  is  much  more  difficult 
to  weld  upon  the  side  of  an  article  than  upon  its  top  sur- 
face. Welding  upon  the  under  side  of  pieces  cannot  be 
accomplished  by  the  Benardos  method  and  can  be  done 
only  after  much  practice  with  the  Slavianoff  method.  If 
a  large  piece  is  to  be  welded  it  may  be  more  convenient 
to  simply  clamp  the  positive  lead  to  it  at  some  point. 

Preparation  of  work  for  welding  by  the  carbon  arc  con- 
sists mainly  in  thoroughly  cleaning  the  surfaces  to  be  welded. 
In  most  cases  this  can  be  done  by  turning  the  work  edge- 
wise or  inclining  it  and  then  going  over  the  surface  with 
the  arc  and  melting  off  all  surface  impurities  which  will 
run  off  by  gravity,  thus  leaving  clean  metal.  The  same  pro- 
cedure can  be  followed  where  two  pitxes  are  to  be  joined,  the 
arc  being  used  to  melt  the  edges  of  the  sections  to  be  joined 
so  as  to  provide  a  V-shaped  groove  at  their  junction,  thereby 
insuring  that  the  entire  joint  is  filled  with  perfect  metal. 
Where  thick  .sections  are  to  be  joined,  it  will  often  be  found 
advisable  to  cut  a  groove  from  i>oth  sides  to  the  center  of 
the  section.  In  any  event  it  is  essential  that  the  groove 
extend  entirely  through  the  junction. 

At  the  beginning  of  the  work  the  arc  must  reach  the 
bottom  of  the  groove  and  liquefy  that  point  first.  It  is  im- 
possible to  reach  the  bottom  of  a  narrow  groove  since  the 
arc  will  jump  to  the  sides.  A  double  angle  of  about  90 
deg.  is  therefore  necessary.  If  a  crack  is  to  be  repaired, 
it  should  first  be  recessed  either  by  using  the  arc  as  just 
outlined  or  by  chipping  a  V-shaped  groove  in  it.  W^hen 
two  pieces  are  to  be  welded  together  they  must  be  first  alined 
and  clamped  together  or  to  a  third  piece.  If  a  one-sided 
heat  is  to  occur,  some  allowance  must  be  made  for  unequal 
contraction.  This  part  of  the  work  calls  for  experience.  If 
it  is  desired  to  build  up  new  metal  to  any  height,  a  mold 
must  be  made  to  retain  the  molten  material  which  may 
be  made  of  asbestos  or  fire  clay. 

The  preliminary  work  being  ccwnpleted,  the  welding  may 
be  started.     The  resistances  are  adjusted  to  the  estimated 


proper  values,  the  operator  touches  the  carbon  to  the  object 
and  draws  his  arc.  The  arc  should  \)e  made  fairly  long, 
particularly  at  the  beginning  of  the  work.  A  long  arc  in- 
creases the  energ}-  and  heating,  and  at  the  same  time  dis- 
tributes the  heat  better.  A  very  short  arc  hisses  and  is 
likely  to  produce  a  hard,  brittle  weld.  The  proper  length 
of  tlie  arc  depends  upon  the  size  of  electrode  and  nature 
of  the  work,  but  may  be  from  one  inch  to  over  two  inches. 
If  the  arc  cannot  be  drawn  to  this  length  there  is  too  mu  h 
ballast  resistance.  If  the  arc  is  too  fierce  and  the  current 
too  high,  the  ballast  resistance  is  too  low.  It  is  well  to  use 
an  ammeter  always  so  as  to  obser\'e  what  current  is  most 
effective  for  different  kinds  of  work.  By  rememl)ering  pre- 
vious conditions  it  will  be  possible  to  always  work  under 
the  most  favorable  conditions. 

The  arc  is  moved  with  a  rotary  motion  from  one  side 
of  the  piece  to  the  other  in  order  to  distribute  the  heating 
uniformly  over  the  zone  to  l>e  welded.  When  melting  tem- 
peratures are  reached  the  arc  is  confined  more  to  the  center 
of  the  groove  and  the  filler  rod  is  brought  into  play  to  start 
filling  in,  care  being  taken  to  see  that  the  new  metal  adheres 
and  flows  into  the  metal  of  the  side  walls.  As  new  metal 
is  added  tlie  groove  is  filled  and  the  point  of  action  is  moved 
forward.  The  arc  is  kept  in  motion  all  the  time,  however, 
a  circular  swing  Ijeing  most  effective.  If  flux  is  used  for 
the  work  and  this  is  not  supplied  in  the  filler  rod  it  may  be 
shaken  into  the  weld  from  time  to  time,  a  can  with  per- 
forated cover  forming  a  convenient  means.  As  soon  as  the 
weld  is  completed  the  electrode  is  laid  aside,  the  hood  re- 
moved and  the  new  metal  given  a  thorouuh  peening  to  make 
it  more  dense  and  improve  the  grain.  The  work  of  weld- 
ing should,  if  possible,  be  done  in  one  continuous  heating 
in  order  to  prevent  formation  of  oxide  and  for  other  reasons. 
A  hea\y  piece  may  be  welded  from  two  sides,  in  which  case 
each  side  would  be  hammered  before  turning  over. 

WELDING    WITH    THE    METALLIC    ARC 

The  metal  electrode  or  Slavianoff  process  is,  in  most 
respects,  quite  similar  to  the  carbon  process.  Instead  of 
the  carbon  pencil  a  smaller  metallic  pencil  is  used  which 
also  forms  the  filler  rod;  it  melts  away  and  enters  or  builds 
upon  the  object  as  the  welding  progresses.  A  lower  voltage 
and  shorter  arc  are  used  for  this  method.  The  arc  is  only 
about  %  in.  to  3-16  in.  long,  while  the  voltage  at  the  arc 
is  about  18  to  30  volts.  The  current  u.sed  will  lye  about  90 
to  200  amperes,  according  to  the  size  of  the  pencil  and  the 
character  of  the  work.  The  pencils  are  frc«n  %  in.  to  '4  in. 
in  diameter  and  al^out  a  foot  long.  A  small,  light  holder  is 
used,  being  arranged  to  grip  the  pencil  through  a  cam  or 
other  clamping  arrangements,  so  that  new  pencils  may  be 
cjuickly  inserted  as  the  old  ones  are  consumed. 

Preparation  of  work  for  welding  done  by  the  metal  elec- 
trode arc  is  in  most  resjjects  similar  to  that  for  carlK)n  arc 
work.  For  many  clas.ses  of  work,  in  fact,  the  carbon  arc  can 
be  used  to  prc})are  the  work  for  repair  by  the  u.se  of  the 
metallic  arc.  The  first  essential  is  that  of  absolute  cleanli- 
ness of  the  work,  all  traces  of  oil,  stale,  rust,  etc.,  I)eing 
thoroughly  removed  before  welding  is  begun.  \\'here  flues 
are  to  be  welded  to  flue  sheets  in  locomotive  firelx)xes.  this 
cleaning  can  be  very  satisfactorily  done  In-  use  of  a  sand 
blast  which,  if  properly  used,  leaves  the  flues  and  sheets 
in  condition  for  welding  without  further  preparation. 

Before  attempting  to  repair  work  such  as  cracked  fire- 
box sheets,  broken  frames,  etc.,  it  is  necessary-  to  provide 
space  for  the  metal  to  lie  added,  just  as  is  the  case  with  the 
carbon  electrode  process.  Where  a  crack  is  to  be  repaired 
the  sheet  should  be  cut  along  the  line  of  the  crack,  into  a 
V-groove  with  an  angle  of  about  90  deg.,  the  sheet  being  cut 
entirely  through  and  the  width  at  the  lx)ttom  of  the  groove 
being  approximately  1-16  to  %  in.  The  cutting  may  lie 
done  either  by  a  chisel  or  by  first  using  the  carbon  arc  to 
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cut  the  groove,  then  using  an  air  chisel  to  clean  up  the  sides 
and  remove  all  of  the  melted  surface. 

Where  welding  is  to  be  done  in  a  vertical  plane  as  would 
be  the  case  where  vertical  cracks  are  to  be  repaired  on  firebox 
side  sheets,  or  the  vertical  sides  of  a  patch  in  the  firebox, 
the  welding  should  be  begun  at  the  bottom  of  the  groove. 
The  metal  added  is  then  built  up  on  top  of  that  previously 
deposited,  and  with  reasonable  care  sound  welds  are  assured. 

In  filling  in  cracks,  welding  patches,  etc.,  practice  dif- 
fers as  to  whether  to  fill  the  entire  groove  at  one  appli- 
cation of  the  arc  or  whether  to  first  fill  the  bottom  of  the 
groove  and  later  add  enough  metal  to  finish  the  weld  in  a 
second  course.  Either  method  should  give  satisfactory  welds 
providing  proper  care  is  taken  by  the  operator  to  assure  a 
thorough  junction  between  the  sheets  and  the  new  metal. 
Where  welding  is  done  in  more  than  one  course,  care  should^ 
l)e  taken  to  see  that  all  particles  of  oxide  or  slag  are  removed 
from  the  surface  of  the  preceding  course,  as  well  as  from 
the  edges  of  the  sheet.  This  can  best  be  done  by  the  use 
of  a  stiff  wire  brush. 

Where  long  seams  are  to  be  welded,  as  for  example,  in 
welding  in  a  half  side  sheet,  practice  again  differs  as  to  the 
best  method  of  taking  care  of  expansion.  Some  operators 
prefer  to  allow  for  expansion  by  widening  the  gap  between 
the  sheet,  this  being  done  by  setting  the  new  sheet  awa\-  at 
a  slight  angle;  the  allowance  usually  made  by  these  opera- 
tor? is  about  14,  in.  to  J4  in.  per  foot  of  length.  Then  when 
the  weld  is  begun  at  one  end  and  the  work  is  carried  on, 
the  two  edges  will  gradually  draw  together,  due  to  the  con- 
traction in  the  weld  at  cooling.  Other  operators  prefer  to 
place  the  two  edges  in  final  relation  to  each  other,  holding 
them  at  the  proper  distance  apart  by  means  of  "tacks"  at 
intervals  of  12  in.  to  18  in.  The  weld  is  then  begun  at 
either  end  and  as  it  approaches  a  "tack"  the  tack  itself  is 
cut  out  by  use  of  a  chisel  and  solid  metal  welded  in,  the 
tack  simply  serving  the  purpose  of  holding  the  sheets  in 
proper  relation  until  the  weld  is  made.  When  tacking  is 
used,  it  has  often  been  found  advisable  to  weld  a  short  space, 
say  six  or  eight  inches,  from  one  end  of  the  seam,  then  go 
to  the  other  end  of  the  seam  and  weld  a  like  distance,  thus 
keeping  heating  and  expansion  at  a  minimum. 

In  any  event,  troubles  from  expansion  will  be  found  at 
a  minimum  where  the  metal  electrode  arc  is  used  as  while 
the  heat  at  the  weld  is  very  intense  it  is  also  very  concen- 
trated so  that  the  total  heat  tending  to  expand  the  metal 
.•surrounding  the  weld  is  a  minimum. 

The  object  is  commonly  made  the  positive  terminal,  as  in 
the  Benardos  method,  although  it  is  possible  to  rever.'^e  this 
relation  with  quite  satisfactory  results.  Reversal  of  the  con- 
nections cau.'^es  the  metallic  pencil  to  become  the  point  of 
greate.st  heat  ."^o  that  it  melts  away  quite  rapidly  and  may 
deposit  upon  the  object  when  the  latter  is  too  cool.  Reversal 
of  connections,  however,  may  be  convenient  in  some  cases, 
as,  for  in.«;tance,  field  work  in  an  electric  traction  system 
where  the  power  is  taken  from  the  trolley.  Under  such  con- 
ditions, if  the  object  is  made  positive,  careful  insulating 
arrangements  are  necessary.  If  worn  frogs  or  crossings  are 
to  be  l)uilt  up,  the  object  is  of  necessity  the  negative  terminal. 

Since  the  metallic  arc  is  less  intense  than  that  with  the 
carl)on  electrode,  the  hood  may  l)e  dis])ensed  with,  but  a 
screen  is  i^uU  required  and  gloves  must  be  worn.  The  ma- 
terial for  the  filler  rod  may  be  Norway  or  Swedish  iron  or 
Bessemer  steel.  The  fir.^^t  mentioned  is  recommended.  Pen- 
cils coated  with  flux  may  l)e  purchased,  otherwise  flux  may 
be  shaken  into  the  weld  from  time  to  time.  Little  flux  need 
he  used  when  welding  by  this  method. 

The  process  of  welding  with  the  metallic  electrode  is 
much  like  that  using  the  carbon  electrode,  but  since  the  arc 
is  .<io  short,  a  steady  hand  is  required  to  maintain  it.  A 
little  withdrawal  of  the  pencil  causes  the  arc  to  go  out,  while 
touching  the  object  piece  may  cause  the  pencil  to  adhere. 


Supporting  the  arm  helps  to  keep  the  hand  steady.  The 
pencil  and  the  point  of  application  should  both  be  molten 
simultaneously  and  the  movement  of  the  pencil  and  length 
and  intensity  of  the  arc  must  be  adjusted  to  obtain  this  con- 
dition, otherwise  a  good  weld  is  not  secured.  Lengthening 
the  arc  slightly  increases  the  heating  at  the  piece.  Inasmuch 
as  metal  is  being  constantly  melted  off  and  deposited,  the 
pencil  must  be  kept  in  gradual  progression  to  prevent  piling 
up  of  the  metal  in  one  spot.  It  requires  considerable  prac- 
tice to  obtain  the  right  heat  and  right  deposit  simultaneously. 
A  weld  made  by  the  metal  electrode  process  does  not  usually 
require  hammering  as  the  grain  is  found  to  be  closer  and 
better  than  when  the  carbon  electrode  is  used,  but  a  little 
hammering  does  no  harm,  if  done  while  the  weld  is  still  at 
red  heat. 

ALLOWING  FOR  EXPANSION 

The  process  of  melting  and  filling  in  the  metal  does  not 
comprise  the  entire  art  of  welding,  as  properly  allowing  for 
expansion,  contraction  and  warping  is  a  most  important 
feature.  In  the  case  of  castings  particularly,  difficulty  is 
sometimes  experienced  due  to  cracking  while  the  piece  is 
cooling.  The  crack  is  most  likely  to  occur  at  the  weld, 
although  pieces  not  infrequently  crack  at  an  adjacent  point. 
Oacking  may  be  caused  by  poor  welding  due  to  dirt  or  oxide 
or  carbon  from  too  short  an  arc,  but  it  is  more  likely  due 
to  the  shrinkage  stresses  incident  to  cooling.  Any  piece  is 
larger  while  hot  than  when  cold,  consequently  if  a  portion 
of  a  casting  is  hot  and  a  portion  cold  it  is  easy  for  great 
strains  to  be  set  up.  Cast  iron  will  withstand  little  tensile 
stress,  hence  it  cracks  as  the  stresses  incident  to  shrinkage 
are  of  great  magnitude.  To  avoid  .shrinkage  stresses  is  part 
of  the  art  of  welding,  and  considerable  study  may  be  given 
to  this  feature.  Shrinkage  troubles  may  be  materially  re- 
lieved if  the  casting  is  brought  to  a  red  heat  before  welding: 
then,  after  the  work  is  completed,  it  should  be  allowed  to 
cool  slowly  in  the  furnace  or  buried  in  lime  or  mica  dust. 
Slow  cooling  is  also  necessary  to  secure  soft  metal  in  cast 
iron  work.  If  an  ordinary  casting,  when  poured,  is  allowed 
to  cool  quickly,  it  becomes  chilled  iron,  hard  and  brittle, 
likewise  the  cast  metal  flowing  into  a  weld  will  become  hard 
if  cooled  rapidly.  It  is  easy  for  a  weld  to  be  chilled  quickly 
as  there  is  heat  conducting  metal  all  about  it  which  will  rap- 
idly absorb  its  heat;  hence  the  desirability  of  annealing. 

TEMPERATURE   OF    THE   ARC 

The  temperature  of  the  electric  arc  is  estimated  at  6, ,300 
to  7,200  deg.  F.,  it  being  the  hottest  flame  known.  The  arc 
is  therefore  applicable  to  the  melting  of  all  metals.  In  prac- 
tice, however,  electric  arc  welding  is  most  effective  for  work 
on  wrought  iron  and  steel.  Welds  in  cast  iron  are  not  always 
dependable,  and  may  be  hard  if  carbon  is  allowed  to  enter 
the  metal  from  a  short  arc  or  if  the  piece  is  chilled.  Malle- 
able iron,  which  is  malleableized  white  cast  iron,  cannot  be 
dependably  welded  by  any  process.  When  welded  it  loses 
its  malleability  because  of  the  heating  and  filling,  and  returns 
to  its  original  state  as  white  iron,  hard  and  brittle.  The 
electric  arc  is  also  ill-suited  for  welding  brass  and  bronze 
as  it  is  too  hot  and  vaporizes  portions  of  the  alloy. 

STRENGTlf   OF   WELDS 

The  strength  of  electric  arc  welds  is  usually  about  70 
per  cent  of  the  strength  of  the  metal,  assuming  that  cast  steel 
is  being  welded.  With  machine  steel  the  weld  should  be  of 
80  per  cent  efficiency.  The  metal  which  goes  into  the  weld 
is  really  in  cast  form,  although  its  grain  may  be  improved 
by  hammering.  In  many  cases  the  strength  of  the  weld  is 
not  of  prime  importance,  as  when  filling  holes,  building  up 
worn  surfaces  and  similar  work,  but  if  the  .'strength  of  the 
weld  is  important  it  is  often  possible  to  make  up  in  quantity 
of  metal   what  is  lacking  in  qualit\'  by  building  on  extra 
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metal  at  the  weld  and  over  the  adjacent  section.  Metal  may 
l»e  added  or  l)uilt  on  by  the  arc  process  with  impunity  and 
to  a  nicety. 

I5EXARDOS    VERSUS   SLAVIANOFF    PROCESS 

Each  method  of  arc  welding  finds  its  advocates.  The 
Benardos  process  was  originally  most  used,  but  the  Slavianoff 
process  is  probably  more  popular  at  present.  The  Benardos 
process  affords  greater  heat  volume  and  is  best  suited  for 
heavy  work  where  speed  of  application  is  desirable,  and  where 
the  quality  and  finish  of  the  weld  are  of  secondary  impor- 
tance. The  Slavianoff  process  usually  gives  a  more  reliable 
weld,  gives  finer  texture  to  the  metal,  leaves  it  less  porous, 
can  be  more  neatly  executed  and  finished,  requires  less  power 
and  may  be  easier  controlled.  The  Benardos  process  is  well 
suited  for  filling  holes  in  large  castings  and  similar  work, 
but  the  Slavianoff  process  is  best  for  building  up  metal  on 
surfaces  since  the  addition  of  metal  is  largely  automatic  and 
the  confinement  of  the  heat  avoids  flowing  and  run-off  ten- 
<lencies;  in  other  words  the  added  metal  stays  where  it  is 
put.  With  suitable  control  provisions,  it  is  possible  to  com- 
bine methods,  heating  the  working  zone  by  the  use  of  the 
carbon  arc,  and  building  up  the  new  metal  with  the  metal 
electrode,  the  procedure  depending  upon  the  character  of 
the  work  and  the  ability  to  reach  the  molten  condition  simul- 
taneously upon  object  and  electrode. 

FIELD   FOR   ARC    WELDING 

The  field  for  arc  welding  is  extensive  and  is  rapidly  widen- 
ing as  the  usefulness  of  the  process  becomes  realized.  It  i.>^ 
particularly  v  ?11  suited  for  repair  work,  as  it  is  flexible  and 
adaptable.  In  th6  railroad  shop  arc  welding  is  extensively 
used  for  welding  breaks  in  locomotive  and  car  frames,  the 
work  being  done  with  a  minimum  of  dismantling.  Worn 
parts  are  frequently  built  up  by  the  addition  of  new  metal. 
Arc  welding  has-been  successfully  used  for  the  building  up 
of  flat  spots  on  steel  driving  and  car  wheels,  which  avoids 
the  life  reduction  incident  to  turning  down  the  entire  wheel. 
Welding  the  ends  of  flues  is  being  recognized  as  superior  to 
beading  or  expanding.  This  work  is  done  with  the  metal 
electrode.  In  addition  to  these  specific  applications  many 
individual  jobs  of  all  sorts  are  subject  to  advantageous 
handling  by  this  method. 

In  flexibility  or  character  of  workmanship  the  arc  process 
is  not  superior  to  the  oxy-acetylene  flame;  in  fact  the  gas 
process  is  rtiore  flexil)le  and  is  considered  by  some  workers 
to  be  better  upon  cast  iron.  For  work  on  l)rass,  bronze  or 
aluminum  the  oxy-acetylene  flame  has  no  competition.  The 
acetylene  flame  is  also  somewhat  easier  to  handle  as  glasses 
alone  are  required,  no  hood  or  screen  being  necessary.  The 
main  point  of  superiority  of  the  arc  method  is  its  economy, 
us  the  electric  arc  produces  the  necessary  heat  at  a  much 
lower  cost  than  does  the  oxy-acetylene  flame.  In  its  field 
the  arc  also  produces  results  as  good,  if  not  better,  than  can 
be  obtained  with  gas.  i.  e.,  flue  welding.  To  avoid  excessive 
cost,  preheating  is  almost  always  necessary  in  gas  welding, 
but  may  often  be  dispensed  with  in  arc  welding.  The  cost 
of  electric  power  for  a  welding  job  will  only  be  from  15  to 
25  f)er  cent  of  the  cost  of  oxygen  and  acetylene  for  the  same 
job. 


CYLINDER  HEAD  GRINDER 

BY  J.  LEE 

The  cylinder  head  grinder  illustrated  consists  of  seven 
pieces;  a  cylinder  cover  driving  arm,  a  piston  valve  cover 
spindle  and  pump  bearer,  an  operating  lever,  a  steam  end  of 
a  standard  9?/2  in.  Westinghouse  air  pump  with  a  special 
rod  fitted,  a  long  1  in.  rod,  a  coil  spring,  and  a  bar  1  in.  by  3 
in.  To  grind  in  a  cylinder  head,  the  stuffing  box  glands  are 
removed  and  in  place  the  driving  arm  and  pump  bearer  are 
bolted  on,  the  piston  valve  cover  of  course  being  securely 
bolted   in  j)lace,  and  the  cylinder  cover  being  free  to  turn. 
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Cylinder    Head    Grinder    Made  from    an    Air   Pump   Cylinder 

The  driving  arm  is  hollow  to  allow  a  one  inch  rod  to  pass 
through.  This  forms  a  means  of  applying  pressure  I>etween 
the  cylinder  and  cylinder  cover  faces,  the  nut  on  the  rod 
screwing  up  to  a  coil  spring  which  is  supported  by  a  bar 
placed  across  the  cylinder  face.  The  piston  rod  and  operat- 
ing lever  are  connected  as  shown,  and  the  arrangement  is  then 
ready  to  ojK'rate. 


Types  of  Electric  Furnaces. — Different  types  of  electric 
furnaces,  whether  for  laboratory  or  for  commercial  use,  may 
l)e  classified  according  to  the  methods  employed  to  transform 
the  electrical  energy  into  heat  in  the  material.  These  are: 
By  passing  the  current  through  the  metal  to  be  treated,  so 
that  the  metal  forms  a  part  of  the  circuit;  by  passing  the  cur- 
rent through  a  resistance  material,  the  heat  thus  produced 
feeing  radiated  and  conducted  to  the  metal;  by  surrounding 
the  metal  with  an  alternating-current  circuit,  so  that  eddy  cur- 
rents are  produced  in  the  metal,  these  currents  generating 
the  necessarv  heat. —  A  merxcan  Machinist. 


ENGINEHOUSE  PRACTICE* 

BY  J.  F.  DONELLON 

To  be  a  successful  enginehouse  foreman,  a  man  must  be 
able  to  perfect  an  organization  that  will  take  care  of  every 
detail.  The  foreman  who  trains  his  mechanics  to  be  special- 
ists will  be  more  successful  than  the  man  who  permits  ever>- 
Tom,  Dick  or  Harry  to  set  valves,  file  brasses,  line  guides, 
etc.  Most  enginehouse  foremen  select  their  best  men  for 
passenger  engine  work,  and  if  these  men  are  properly  trained 
they  w  ill  take  a  personal  pride  in  the  performance  of  engines, 
and  the  engine  failure  sheet  will  jje  blank  so  often  that  when 
there  is  a  failure  it  will  give  everyone  the  blues. 

The  best  way  to  avoid  engine  failures  is  to  have  a  100  per 
cent,  organization,  locomotives  as  nearly  as  possible  of  one 
class,  and  get  all  the  men  interested.  The  latter  can  be  done 
by  telling  them  of  some  failure  that  was  ju.st  barely  averted 
by  the  quick  action  of  the  engineman,  the  cause  being  care- 
less work  or  inspection,  and  by  posting  the  engine  failure 
sheet  in  a  conspicuous  place,  so  the  shop  men  can  read  it. 
They  will  become  familiar  with  the  petty  defects  that  cause 
engine  failures,  as  well  as  the  break-downs,  will  make  ever>' 
effort  to  tighten  up  on  their  inspection,  and  do  better  work. 

There  should  be  a  machinist  assigned  to  take  care  of  pis- 
ton rod  and  valve  stem  packing,  keep  oil  swabs  in  condition 

•Entered  in  the  Engine  Terminal  Competition. 
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on  l)Oth  piston  rods  and  valve  stems,  keep  guide  oil  cups  in 
good  condition,  and  report  the  condition  of  the  guides. 

In  a  good  many  engine  houses  guide  cups  are  given  very 
little  attention,  especially  on  pooled  engines.  Some  are  in 
service  with  tops  missing,  allowing  sand  and  grit  to  i)artially 
fill  the  cup.  This  results  in  the  babbitt  metal  on  the  cross- 
head  wearing  out  very  quickly. 

There  should  be  a  regular  man  assigned  to  reduce  or  refit 
main  rod  brasses,  especiallv  on  j)assenger  engines.  Engine- 
men  as  a  rule  are  very  finwy  on  this  point,  and  if  a  good, 
reliable  man  reduces  a  main  rod  brass  it  gives  the  engineman 
greater  confidence,  with  the  result  that  he  makes  a  better  run. 

Alongside  of  the  insj)ection  j)it  there  should  be  a  tool  house 
where  the  supply  men,  after  removing  all  tools  from  the  en- 
gine, can  store  them  until  the  engine  is  called.  While  the 
engine  inspector  is  inspecting  the  engine,  the  man  who  fills 
the  grease  cups  is  doing  his  work,  and  the  man  who  looks 
after  head  lamps  and  classification  lamj)s  is  Ijusv  p)erforming 
his  duty,  so  that  when  the  shop  men  have  finished  the  engine- 
house  repairs,  all  that  is  necessary  to  be  done  is  to  equip  the 
engine  witli  tools  and  supplies. 


COMBINATION  PNEUMATIC  SPRING 
SHEAR  AND  BENDER 

BY  J.  H.  CHANCY 

Foreman  Blacksmith,  Georgia  Railroad,  Augusta,  Ga. 

The  illustration  shows  a  combination  pneumatic  shear, 
punch  and  bender  which  has  been  recently  constructed  for 
use  in  the  spring  making  and  repairing  dei)artment.     It  is 
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ECCENTRIC   KEYWAY    CUTTER 

BY  K.  A.  MURRAY 
Maater  Mechanic,  Chesapeake  and  Ohio.    Clifton  Forge.  Va. 

The  machine  shown  in  the  drawing  overcomes  many  of 
the  difficulties  which  were  encountered  in  drilling  and  chip- 
ping out  keyways  in  axles.     It  consi.sts  of  a  cast  iron  base 
which   is  clam{)ed  to  the  axle  by  means  of  chains  and  set     for  turning  the  ends   after  they  have  been  tapered   at  the 
screws.     This  base  carries  and  guides  a  support  and  guide     shear  .1,  and  for  cutting  old  plates  that  are  often  reclaimed. 


Details  of  Spring  Shear  and   Bending   Machine 
located  conveniently  to  the  sjjring  maker's  fire,  and  is  used 
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Machine  Used  on  the  Chesapeake  &  Ohio  for  Cutting   Keyways  In  Axles 

for  a  short  end  mill.    The  support  is  made  of  soft  steel,  with  The  punch  shown  at  B  is  used  for  titting  the  springs  and  the 

a  soft  steel  bushing  for  the  mill  socket,  which  has  No.  3  plunger  C  is  used  for  bending  them.     The  arrangement  is 

Morse  taper  for  both  the  mill  and  the  driving  motor.    The  made  up  from  material  that  may  be  obtained  in  any  shop,  a 

mill  is  moved  by  means  of  a  horizontal  feed  screw,  attached  14-in.  by  10-in.  air  brake  cylinder  being  used  for  the  driving 

to  its  support  and  adjusted  by  a  reversible  ratchet  wrench.  medium.     This  machine  has  saved  time  in  spring  work. 


Training  Young  Men  For  Promotion* 

I  Santa  Fe  Method  of  Picking  and  Training  Recruits 

for    Its    Future    Mechanical    Department    Officers 

BY  F.  W.  THOMAS 

'                                Supervisor  of  Apprentices,  Atchison,  Topeka  &  Santa  Fe,  Topeka,  kans. 

THE  training  of  young  men  for  positions  of  responsibility  for  instance,  will  have  acquired  a  working  knowledge  of 
involves  two  considerations;  the  foundation  upon  plane  and  descriptive  geometr}'.  He  will  be  able  to  give  you 
which  to  build  and  the  material  with  which  you  are  an  intelligent  definition  of  a  boiler,  the  correct  name  and 
to  build.  The  solution  of  both  of  these  by  the  Santa  Fe  re-  function  of  each  part.  He  can  calculate  the  strength  of  any 
quires  a  little  explanation  of  the  preparation  of  the  raw  kind  of  seam,  can  figure  out  the  factor  of  safety  of  a  boiler 
material  from  which  we  may  select  the  stones  for  the  building,  or  any  part  of  it;  from  a  flat  sheet  he  can  lay  out,  mathe- 
Our  apprentice  system  was  organized  nine  years  ago  and  matically  or  geometrically,  any  section  and  develop  it.  He 
developed  along  the  lines  promulgated  by  G.  M.  Basford.  is  familiar  with  the  Federal  rules  as  to  the  inspection  and 
V\e  do  not  claim  the  credit  of  originating  the  scheme.  We  maintenance  of  boilers.  He  can  quickly  make  you  a  sketch 
do,  however,  claim  the  honor  of  having  put  his  idea  into  or  a  working  drawing  of  a  boiler,  can  lay  out,  flange,  stay, 
practical  effect,  standing  by  the  scheme  and  backing  it  up  and  build  a  boiler.  At  21  years  of  age  he  is  the  equal  of 
until  the  infant  could  stand  alone,  and  today  we  are  reaping  a  boiler  maker  of  50  years.  Throughout  his  four  years  ap- 
some  invaluable  results — results  you  cannot  measure  in  prenticeship  he  is  hourly  watched  by  general  and  shop  fore- 
dollars  and  cents.  men,  by  shop  and  school  instructors.     His  weak  points  are 

strengthened,   his   strong   features   are  exercised.      Personal 

'           THE  APrRP:NTic"E   SYSTEM  characteristic  blanks  are  filled  out  from  time  to  time  which 

Briefly,  our  scheme  for  training  boys  for  our  shops,  is  as  give  the  supervisor's  office  a  graphic  personal  record.    \\Tiile 

follows :     We  take  a  boy  who  has  completed  grammar  school  the  boy  is  serving  his  apprenticeship  we  find  out  his  par- 

or  better  and  examine  him  as  to  his  mental  make-up.     A  ticular  fitness,  firmly  convinced  that  the  boy,  now  a  man, 

series  of  simple  arithmetical  problems,  coupled  with  the  man-  will  perform  his  duties  better  when  his  heart  is  in  the  work; 

ner  of  filling  out  his  formal  application  blank,  and  a  personal  if  he  can  be  placed  on  a  class  of  work  which  he  loves,  he 

interview,  give  us  some  idea  of  the  boy's  accuracy,  industry  will  certainly  do  better  than  if  engaged  on  some  work  which 

and  alertness.     He  then  goes  out  in  the  shop  to  run  the  ^^  does  not  like, 
gauntlet  of  our  shop   instructors.     They  find   out  why  he 

wants  to  be  a  machinist  instead  of  a  lawyer,  or  a  boiler  recruits  for  pr<^moti«)x 
maker  instead  of  an  editor  or  preacher,  if  some  friend  or  The  best  worker  will  not  necessarily  make  the  best  fore- 
parent  simply  sent  him  to  us  on  account  of  the  good  wages  man,  this  we  have  long  since  learned.  Those  who  have  given 
paid  mechanics,  or  if  he  is  making  application  simply  be-  evidence  of  possessing  talent  for  leadership  are  selected  for 
cause  his  father  was  a  machinist.  We  want  to  find  out  as  development.  Possibly  and  very  probably  not  all  deserving 
much  as  possible  about  the  boy  from  the  boy  himself.  W'e  ones  are  selected,  but  we  are  pretty  sure  that  only  those  are 
do  not  ask  any  letters  of  reference.  We  do,  however,  strongly  selected  who  have  given  evidence  of  such  ability.  This  is 
endeavor  to  get  boys  of  good,  honest  parentage.  If  he  passes  our  first  source  of  supply.  The  second  is  from  our  special 
the  shop  instructors  he  next  goes  to  our  surgeons  and  passes  apprentices,  who  are  graduates  of  engineering  schools, 
a  physical  examination.  We  are  taking  these  young  fellows  Special  apprentices  are  selected  only  upon  a  personal  inter- 
in  our  service  for  life,  and  it  is  well  that  young  men  sound  view.  We  cannot  put  much  credence  in  letters  of  recommen- 
in  body  and  mind  should  be  selected.  dation  from  professors  or  influential  friends.     I  do  not  mean 

If  the  doctor  passes  him  the  boy  goes  to  the  office  of  the  by  this  that  they  attempt  to  deceive.  The  trouble  lies  in  the 
superintendent  of  shops,  filling  oUt  the  regular  indenture  fact  that  they  are  not  really  and  fully  acquainted  with  the 
papers  and  minor's  release,  is  given  a  letter  to  the  shop  fore-  young  fellow.  There  is  little  or  no  effort  made  by  our  col- 
man,  who  gives  him  a  shop  number,  etc.,  and  he  is  told  to  lege  instructors  to  find  out  the  real  natural  talent  of  the 
be  on  hand  by  the  time  the  whistle  blows  in  the  morning,  student.  We  require  these  specials  to  work  one  year  on  ma- 
He  enters  the  shop  next  morning.  He  is  not  left  to  wander  chines,  and  one  year  on  erecting  floor,  then  we  decide  whether 
around  or  to  wait  for  someone,  or  to  be  bewildered  by  a  sea  or  not  he  shall  pursue  our  course  for  the  development  for 
of  strange  faces,  or  frightened  by  whirling  belts,  moving  ma-  positions  of  responsibility. 

chines,  or  unaccustomed  noises.     The  shop  instructor  meets  We  now  have  the  boy  from  the  public  schools  who  has 

him,  a  kindly  hand  grasps  his,  a  kindly  face  is  looking  upon  served  his   four  years  journeyman   apprenticeship   and   has 

him,  a  kindly  voice  is  speaking  to  him.     Then  a  feeling  become  a  first-class  mechanic,  and  the  college  man  who  has 

creeps  over  him:  "What  a  glorious  and  good  world  this  is" —  engaged  in  practical  shop  work  for  two  years;  the  pick  of 

an  exhilarating  fueling  which  each  of  us  has  felt  the  hour  we  two  sources  for  development  into  our  future  officers.     They 

began  to  work  for  ourselves.  must,  during  their  apprenticeship,  have  been  quick  to  learn, 

The  apprentice  in  the  shop  is  constantly  under  the  eye  of  industrious,  prompt,  honest,  readily  and  effectively  amenable 

the  shop  instructors  and  is  taught  how  to  perform  each  opera-  to  disdpline,  steady  under  fire,  and  popular  with  officers  and 

tion  or  step  of  the  trade  he  has  been  indentured  to  learn,  associates,  and  then  have  some  distinctive  qualities  of  leader- 

An  exact  account  is  kept  of  each  job  performed  and  the  time  ship, 
required  to  perform  it.     His  shop  work  is  correlated  with 

useful  instruction  in  the  apprentice  school  room.     We  teach  training  for  future  responsibility 

him  mechanical  and  free  hand  drawing,  the  elements  of  me-  We  offer  each  of  them  the  following  opportunity:    He  must 

chanics,  shop  arithmetic,   and  some  other  subjects,  closely  serve  two  months  in  the  boiler  shop,  familiarizing  himself 

related  to  his  actual  shop  work.    A  boiler  maker  apprentice,  with  tubes,  stays,  patches,   front  ends,   Federal  laws,   etc., 

•  AK-     7^                           ^j  L  I        .^     Z      „   .    S7.        Z  pursuing  a  course  of  reading  and  study  of  boiler-^  and  an- 

•Abstract    of    a    paper    presented    before    the    New    York    Railway    Qub.  _.                        tt             x              .               ,     •    ,               u^iicis    auu    ap- 

October  20.  1916.  purtenanccs.    He  next  goes  to  our  freight  car  shop  and  serves 
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two  months  on  trucks,  draft  gears,  body,  doors,  roof,  air 
brakes  and  inspection,  also  pursuing  a  course  of  reading  and 
>tudy  on  car  work,  M.  C.  li.  rules,  etc.  Then  we  send  him 
to  a  busy  roundhouse  for  four  months.  He  may  previously 
have  had  roundhouse  work  but  he  is  now  taught  the  opera- 
tion of  an  engine  house  from  the  time  a  locomotive  reaches 
ilie  ash  pit  until  it  is  headed  out  on  the  "ready  to  serve" 
track.  Cleaning  fire,  fueling,  watering,  actually  repairing, 
tlie  handling  and  distribution  of  work  orders  or  slips,  dis- 
jjatching,  and  the  various  reports  made  out  by  the  foreman, 
etc.  Here  he  reads  or  studies  some  good  books  on  locomo- 
tives. We  next  find  him  with  the  travelling  engineer,  study- 
ing fuel  economics,  learning  to  fire,  to  inspect  and  operate 
the  engine,  to  make  out  the  usual  road  foreman's  report, 
accompanied  by  an  individual  study  of  parts  of  the  machin- 
ery, the  construction  and  operation  of  injectors,  lubricators, 
safety  valves,  air  brake,  valve  motion,  etc.  He  also  famil- 
iarizes himself  with  the  Federal  and  company  rules  for  the 
inspection  and  care  of  locomotives.  We  next  find  him  at 
the  front  door  of  our  back  shops  or  a  large  roundhouse,  for 
thirty  days  engaged  in  inspecting  incoming  locomotives  and 
thirty  days  inspecting  outgoing  locomotives.  Once  a  month 
he  has  written  a  letter  covering  the  work  he  has  done,  ex- 
plaining the  operation  of  certain  features,  offering  suggestions 
as  to  shop  management  or  methods,  and  criticizing  local 
existing  conditions  when  he  can  offer  some  remedy.  In  each 
t)ranch  of  the  above  he  must  answer  150  questions  bearing 
on  the  work  in  hand. 

This  is  called  our  Special  Course  For  Graduate  Appren- 
tices, and  it  keeps  them  terribly  busy.  They  are  the  very 
busiest  young  men  I  know.  We  have  so  made  this  course 
that  it  is  a  trying  and  severe  one,  but  it  is  certainly  a  devel- 
oping one.  A  few  break  down  under  it  or  throw  it  up,  but  80 
per  cent  or  over  pursue  it  to  the  end.  We  do  not  expect  that 
the  two  months  in  the  boiler  shop  will  make  a  boiler  maker 
but  we  do  know  it  gives  an  insight  into  boiler  work  which 
will  be  of  vast  benefit  to  the  young  man  when  he  is  made  a 
roundhouse  or  shop  foreman.  We  don't  expect  him  to  be- 
come a  proficient  car  carpenter  in  60  days,  but  he  has  derived 
sufficient  knowledge  of  cars,  car  repairing  and  inspection, 
and  M.  C.  B.  rules  to  be  not  entirely  dependent  upon  the 
car  foreman's  word  or  opinion,  and  so  on  through  the  course. 
It  is  surprising  how  much  these  bright  young  mechanics  can 
pick  up  and  assimilate  of  the  other  trades  during  that  short 
period.  The  course  of  reading,  study,  and  examination  ques- 
tions does  not  leave  much  time  for  the  movies,  even  his  best 
girl  will  suffer.     But  we  are  making  men. 

The  Good  Book  tells  us  that  God  spent  nearly  the  entire 
week  in  creating  the  entire  animal,  plant,  and  vegetable  life 
of  the  world,  before  He  made  man.  While  we  have  spent 
nine  years  in  organizing  and  building  up  our  present  appren- 
tice svstem,  it  has  been  less  than  two  vears  since  we  have 
attempted  to  specifically  train  men  for  our  future  mechanical 
officers. 

OPPORTUNITY   FOR   OUTSIDE    TR.AINING 

To  prevent  any  possibility  of  our  growing  stale,  we  pick 
a  number  from  this  list  of  special  course  men  and  send  them 
east.  One  year  ago  we  brought  six  machini.sts  and  one  boiler 
maker  to  the  Baldwin  Locomotive  Works  for  a  period  of  six 
months,  whete  they  were  made  assistant  department  foremen. 
They  were  given  as  much  responsibility  as  they  could  carry 
and  were  changed  from  one  department  to  another  every  two 
months.  They  acquired  a  general  and  detailed  knowledge  of 
the  plant,  executive  and  operative,  from  the  time  the  material 
for  a  locomotive  was  ordered  and  received  and  on  through  the 
plant  until  it  left  the  works  a  finished  locomotive.  They  had 
an  opportunity  to  note  the  practices  of  nearly  all  the  roads  in 
this  country  and  many  foreign  nations.  They  were  given, 
through  the  liberality  of  the  Baldwin  Locomotive  Works,  an 
opportunity  of  visiting  a  steel  mill  and  studying  the  manu- 


facture of  steel.  They  were  likewise  treated  with  two  hall 
days  at  the  Master  Mechanics'  convention  at  Atlantic  City 
I  wish  publicly  to  express  my  appreciation  to  Mr.  Vauclaiii 
and  his  officers  for  their  personal  interest  and  zeal  in  further- 
ing a  scheme  which  I  believe  is  the  best  that  has  been  ad- 
vanced. Every  two  months  the  speaker  was  required  to  visit 
these  young  men  in  Philadelphia.  It  is  a  long  way  from 
Kansas  to  Philadelphia  but  the  Santa  Fe  believes  there  i> 
no  trip  too  long  or  no  work  too  hard,  when  it  comes  to 
developing  young  men  for  her  service.  These  young  men  are 
l)ack  home  again.  They  were  not  spoiled;  they  went  back  to 
their  trade  in  the  shop,  but  for  a  few  days  only.  One  is  fore- 
foreman  of  our  Dallas  terminal,  one  a  roundhouse  foreman 
in  Kansas,  one  in  Arizona,  one  machine  foreman  in  Topeka, 
one  welding  engineer  in  charge  of  gas  and  electric  welding 
and  one  machine  foreman  in  California,  all  doing  well. 
Seven  more  have  taken  their  places  at  Baldwin's. 

In  like  manner  we  sent  four  graduate  apprentice  passen- 
ger car  men  to  the  Pullman  shops  to  catch  on  to  the  latest 
and  best  in  steel  car  construction,  two  young  painters  to  the 
Pullman  shops  to  acquire  the  newest  and  best  in  painting, 
graining,  and  decorating  steel  passenger  cars.  Four  young 
fellows  are  at  the  Westinghouse  Air  Brake  Company,  master- 
ing the  manufacture  of  air  l^rake  equipment.  The  same 
generous  spirit  has  been  shown  by  the  Pullman  and  Westing- 
house  companies  as  was  exercised  by  the  Baldwin  Locomotive 
Works.  The  four  car  men  are  back  with  us,  filling  position.'^ 
of  responsibility. 

Each  of  the  above  young  men  was  required  twice  a  month 
to  write  me  a  letter  giving  in  detail  their  observations  and 
work  during  the  past  two  weeks.  These  letters  were  remark- 
ably interesting  and  will  be  of  untold  benefit  to  the  young 
men  in  after  years.  The  training  this  letter  writing  gave 
them  could  not  be  obtained  so  effectively  in  any  other  way. 
It  required  from  two  to  five  days  a  month  for  the  author  to 
thoroughly  read  and  criticise  these  letters.  The  young  fel- 
lows meet  once  a  week  and  the  letters  are  read  over  and  dis- 
cussed by  them  before  sending.  No  changes  are  made  in  the 
original,  though  a  postscript  may  be  written.  It  gives  each 
an  opportunity  of  knowing  what  the  other  is  doing,  how  he 
expresses  himself,  etc. 

You  may  wonder  at  these  details  and  they  may  weary  you. 
but  they  are  essential  to  the  subject.  You  can't  go  out  in 
your  shop  and  tell  your  superintendent  to  make  you  a  fore- 
man in  the  manner  or  with  the  ease  he  could  make  an  engine 
bolt  or  grease  cup.  You  can't  pick  a  horse  from  the  street, 
send  him  out  to  the  track  and  expect  him  to  lead  the  2:10 
trotters  because  you  have  put  your  bet  on  him.  You  would 
\)e  considered  a  fool  for  so  doing.  If  you  are  going  into  the 
racing  business  you  select  a  horse  whose  sire  has  a  pure 
strain  of  trotting  blood  for  generations  back.  You  go  further: 
you  put  the  colt  in  the  hands  of  an  experienced  trainer,  who 
for  days  and  months  and  years  gives  him  the  food  which 
experts  have  decreed  is  the  right  kind,  give  him  the  kind  of 
exercise  that  will  best  develop  enduring  wind  and  fleetness  of 
foot.  But  you  cannot  do  all  this  in  a  day.  So  we  have  felt 
that  the  material  we  wish  to  develop  for  positions  of  respon- 
sibility must  be  selected  early  and  trained  for  five  years. 

C<)I.LK(;i-:     SCHOLARSHIPS  • 

Four  years  ago  I  was  advised  that  a  Ryerson  Master  Me- 
chanic scholarship  vacancy  existed,  and  the  appointment 
would  be  made  in  a  few  months.  We  looked  over  the  list 
of  available  boys  and  told  two  to  try  for  it.  One  of  these 
won.  Last  year  another  was  awarded,  upon  a  competitive 
examination,  to  a  Santa  Fe  apprentice.  We  simply  told  a 
boy  to  go  after  it.  This  year  we  had  several  ready  and  wait- 
ing for  the  competitive  examination  ;and  a  Santa  Fe  boy 
walked  away  with  the. prize.  We  have  more  getting  readv 
for  the  next  one  and  will  win  that  one  too,  so  long  as  a  com- 
petitive   examination    rules  the    selection.     This    is  a  by- 
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nlants,  and  other  plants.     Is  not  this  the  more  reason  \vhy 
lilroads  having  such  competition  should  do  even  more  than 
iroduct  of  our  apprenticeship.     It  is  the  result  of  knowing 
,,ur  boys. 

The  law  is  laid  down  to  us  that  we  must  not  go  outside  for 
1  mechanical  officer.  We  must  promote  those  who  are  now 
•11  service.  The  prize  is  hanging  out  to  them  and  only  when 
hey  fail  us  will  we  let  outsiders  enter  the  race.  With  this 
jtractice  in  vogue  it  would  be  very  short-sighted  to  wait  until 
the  job  was  open  to  find  a  man.  We  believe  in  having  the 
man  ready  for  the  job.  We  can't  have  a  man  ready  at  a 
moment's  notice  unless  we  are  prudent  enough  to  go  into  the 
matter  a  sufficient  time  ahead. 

KNOW    YOUR    AfEN 

The  weakness,  or  fitness,  of  a  boy  is  not  left  to  the  judg- 
ment of  one  man.  It  is  the  result  of  four  years  of  individual 
instruction.  There  is  no  such  thing  in  our  regular  scheme  as 
classes.  There  is  no  huddling  together  boys  of  all  kinds,  of 
all  the  various  dispositions,  capacity,  and  intelligence,  each 
hoy  from  the  moment  he  makes  application  until  the  day 
we  graduate  him  into  manhood  as  a  mechanic,  is  a  class  unto 
himself,  is  treated  as  a  unit,  and  all  the  instruction  we  give 
him  in  shop  and  school  room  is  individual.  We  go  further. 
We  have  a  governing  body  known  as  the  apprentice  board, 
I'omposed  of  our  general  foreman,  department  foremen,  gang 
foremen,  shop  and  school  instructors,  who  meet  as  a  trial 
court  to  pass  on  each  boy  eight  times  during  his  apprentice- 
ship. This  board  is  as  fair  and  honest  and  equally  as 
mxious  to  mete  out  real  justice  as  any  court  or  body  of  men 
tliat  ever  assembled  to  pass  judgment  on  a  fellow  man. 
Religion,  politics,  poverty,  or  pull  never  sway  them  one  iota. 
If  the  boy  is  fit  they  pass  him.  If  he  is  a  misfit  he  goes, 
and  no  power  can  save  him.  Like  our  courts  he  may  get  a 
new  trial.  His  case  may  be  deferred,  but  justice  will  find 
him.  That  board  is  even  more  anxious  in  removing  the  ill- 
fitted  and  talentless  boy  than  it  is  to  encourage  and  help  the 
genius.  It  is  deemed  a  crime  against  the  railroad,  a  crime 
against  society,  a  crime  against  the  boy's  young  life  to  re- 
quire him  to  stay  and  attempt  to  learn  a  trade  when  all  his 
talent  and  all  his  ambition  lies  in  other  channels.  When  a 
!)oy  completes  his  apprenticeship  we  know  him  and  his  capa- 
bilities. He  may  not  be  a  leader,  he  may  not  be  a  world 
beater,  but  we  know  what  he  can  do  and  where  to  use  him. 

We  have  in  our  apprentice  regulations  of  22  articles,  only 
two  don'ts  for  the  boy.  We  say  he  must  not  smoke  cigarettes 
as  the  tendency  of  this  practice  is  towards  dishonesty.  We 
say  he  must  not  drink  for  who  wants  a  booze  fighter?  The 
other  20  articles  are  there  to  safeguard  the  boy. 

When  we  graduate  an  apprentice  we  continue  a  watchful 
supervision  over  him.  If  he  remains  at  his  graduating  shop 
the  local  instructors  keep  an  eye  on  him,  helping  and  advising 
him  when  necessary.  If  we  transfer  him  to  a  distant  shop  his 
■'follow-up"  card  is  sent  aliead  to  the  instructor,  who  aids 
him  in  getting  located  and  in  securing  a  good  boarding  place, 
etc.,  making  his  first  hour  in  the  new  town  a  pleasant  one. 
In  fact,  the  first  person  a  graduate  calls  to  see  when  entering 
any  of  our  shops,  is  the  apprentice  instructor.  He  will  be 
assured  of  one  person  at  that  place  who  will  be  interested 
in  him.  If  he  leaves  the  road,  we  still  follow  him.  It  may 
cost  us  a  few  postage  stamps  but  the  information  is  worth 
the  stamps.  So  we  have  pretty  nearly  a  perfect  record  of  all 
our  graduates.  The  location  of  150  who  have  left  us  is  as 
follows:  On  adjacent  or  connecting  roads,  57;  on  distant 
roads,  14;  in  Canada,  4;  "Somewhere  in  France,"'  2;  in 
Panama  assisting  in  operating  the  canal,  2;  in  garages,  37; 
in  contract  shops,  14;  in  business  for  themselves,  12;  in  the 
navy,  8. 

The  first  position  after  leaving  the  ranks  is  the  most  try- 
ing of  the  young  man's  life.  It  is  here  he  needs  counsel  and 
advice  from  old  heads.  We  are  prone,  when  entering  on  a 
new  job,  to  try  to  do  too  much,  to  turn  too  many  things  upside 


down,  to  make  a  record  the  first  month.  Right  here  is  where 
the  young  man  is  liable  to  fail,  and  a  steady,  guiding  hand 
is  needed  to  balance  him.  A  master  mechanic  who  had  pro- 
moted a  young  fellow  to  a  roundhouse  foremanship  at  an 
important  terminal,  told  me  that  for  one  solid  week  he  spent 
eight  of  the  ten  hours  per  day  in  that  house.  That  week 
made  one  of  the  best  roundhouse  foremen  on  the  system. 

An  incident  recently  occurred  at  Topeka  which  illustrates 
the  point  I  am  trying  to  drive  home,  i.  e.,  knowing  your  men. 
The  writer  makes  a  monthly  report  showing  number  and  lo- 
cation of  all  apprentices,  etc.  In  this  report  for  August  was 
the  name  of  one  young  boiler  maker  leaving  the  ser\'ice,  and 
the  cause  of  his  leaving.  Our  chief  mechanical  officer  was 
much  perturbed,  and  called  in  the  superintendent  of  shops, 
boiler  foreman  and  his  assistant,  two  boiler  shop  instructors 
and  the  supervisor  of  apprentices  for  a  conference  over  thi> 
young  graduate  apprentice  leaving  the  service.  I  only  men- 
tion this  to  emphasize  that  when  such  officers  can  and  do 
spend  one-fourth  of  an  entire  working  day  finding  out  wh\ 
one  young  boiler  maker  had  quit,  you  will  find  an  organiza- 
tion which  knows  its  men  and  is  building  for  the  future 

WHAT    APPRENTICESHIP    HAS    ACCOMPLISHED 

We  are  e.xpecting  good  results  from  our  apprentice  grad- 
uates who  have  won  the  Ryerson  scholarships.  These  young 
men  had  about  completed  their  apprenticeship,  are  thor- 
oughly equipped  in  practical  shop  and  machine  operations 
and  are  thoroughly  familiar  with  the  locomotive.  They  are 
now  at  first-class  engineering  schools.  Their  technical 
knowledge  will  mean  something  to  them. 

Our  scheme  is  not  complicated,  on  the  contrarj'  it  is  simple. 
It  has  not  involved  any  revolution  of  our  shop  management. 
It  has,  however,  demanded  the  individual  effort  of  the 
writer,  the  co-operation  of  our  mechanical  officers,  and  the 
moral  and  official  backing  of  all  our  executives  from  the 
president  down.  Has  the  game  been  worth  the  candle?  Let 
me  briefly  recount  the  benefits  we  have  enjoyed.  From  our 
apprentice  system  we  have  graduated  over  900  first-class, 
skilled  mechanics  into  our  shop  forces,  trained  and  educated 
for  Santa  Fe  work  in  Santa  Fe  ways,  who  in  skillfulness,  in 
general  intelligence,  in  resourcefulness,  in  loyalty,  are  the 
superior  of  any  equal  body  in  similar  vocations  from  any 
railroad  or  corporation  of  any  place  or  any  time.  The  present 
apprenticeship  system  has  improved  the  whole  moral  tone  of 
our  shops.  It  has  been  the  means  of  abolishing  rawhiding 
and  mule-driving.  The  use  of  profanity  by  officers  to  men 
has  practically  ceased,  and  the  violation  of  Rule  G  is  rare 

Of  the  graduates  72  per  cent,  are  in  service  today.  When 
you  think  of  the  fact  that  the  average  turnover  of  men  in 
the  shops  and  manufacturing  plants  in  the  countr)-  is  three 
and  one-half  years,  this  is  a  flattering  showing.  Of  the  72 
per  cent  who  have  remained  with  us,  over  100,  or  15  per 
cent,  have  been  promoted  to  some  position  of  responsibilit}' 
and  we  have  others  ready  and  waiting.  The  past  year  has 
been  one  of  unusual  activity,  the  biggest  year  in  our  histor>' : 
more  trains  moving,  more  cars  loaded,  more  engines  turned 
than  any  previous  year;  yet  we  have  not  employed  a  mechanic 
from  the  outside  for  more  than  12  months,  and  at  our  prin- 
cipal shops,  Topeka,  Kansas,  no  skilled  mechanic  has  been 
employed  for  over  two  years.  These  are  the  fruits  of  our 
recruiting  and  training  system.     Can  you  beat  it? 

DISCUSSION 

G.  M.  Basford  (President,  Locomotive  Feedwater  Heater 
Company):  Several  reasons  are  sure  to  be  advanced  to  show 
why  the  Santa  Fe  plan  will  not  work  elsewhere.  Some  peo- 
ple think  that  it  will  not  l>e  satisfactory  in  a  small  organiza- 
tion. It  is  satisfactory  in  small  organizations.  Some  will 
say  that  the  labor  union  limitations  on  apprenticeship  will 
not  perm't  of  such  a  plan.  Is  this  a  reason  for  not  providing 
for  such  numbers  as  the  unions  do  permit?  Others  will  sav 
that  the  Santa  Fe  does  not  have  competition  with  ammunition 
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the  Santa  Fe  has  done  to  hold  their  boys?  There  can  be  no 
excuse,  no  justification,  for  failure  to  train  men  for  the  future. 
God  help  you  and  your  successors  if  you  do  not  do  as  the 
Santa  Fe  has  done.  How  can  you  sleep  nights  until  you  have 
started  this  work  ?  How  can  you  feel  sure  of  your  own  posi- 
tion until  you  have  done  this? 

Everything  the  railroad  uses  is  bought  on  specifications. 
It  is  considered  necessary  in  order  to  secure  what  is  wanted 
and  what  is  paid  for.  But  who  selects  the  men?  Where  do 
they  come  from  and  of  what  quality  are  they?  Construction 
work  is  controlled  by  specifications,  but  who  constructs  your 
personnel  and  how  is  it  done?  Clerks  do  the  best  they  can 
in  selecting  raw  recruits,  but  is  it  safe  to  place  this  great 
responsibility  upon  a  clerk?  Is  it  wise  to  allow  him  to  accept 
or  reject  the  man  who  may  one  day  be  your  president? 

Lacking  constructive  methods  of  picking  recruits,  training 
them  and  promoting  them,  it  is  no  wonder  that  railroad  presi- 
dents have  told  me  that  they  did  not  know  where  to  turn  to 
find  the  men  they  need. 

In  nine  years  the  Santa  Fe  has  laid  a  grand  foundation  for 
the  future,  but  the  structure  itself  is  only  beginning.  In 
time  this  great  plan  will  be  extended.  It  will  not  be  com- 
plete until  it  embraces  all  departments.  When  this  is  done 
we  shall  not  have  difficulty  in  pointing  to  a  truly  great, 
efficient  and  perfectly  balanced  organization.  Thorough 
training  of  well  selected  recruits  is  not  all  the  Santa  Fe  does. 
It  is  fruitless  to  train  men  unless  the  organization  is  pre- 
pared to  receive  the  product  of  the  training.  The  promotion 
is  as  carefully  handled  as  is  the  training.  If  it  had  not  been, 
the  graduates  would  scatter  promptly.  The  boys  will  not 
quit  if  they  can  be  shown  that  they  cannot  afford  to  quit. 

Note  the  record  of  Santa  Fe  boys  in  winning  the  scholar- 
ship so  generously  provided  for  14  years  by  the  firm  of  Joseph 
T.  Ryerson  &  Son.  They  have  won  it  three  times  out  of  five. 
The  best  college  men  for  railroads  will  be  those  from  the 
ranks  who  win  scholarships.  This  suggests  the  solution, 
and  I  believe  the  only  solution,  of  the  problem  of  college 
men  on  railroads.  I  hope  the  day  will  soon  come  when  both 
large  and  small  railroads  will  offer  scholarships  as  prizes 
for  their  apprentices — in  all  departments.  But  some  railroad 
organizations  will  change  their  methods  of  promotion  if  they 
are  to  hold  such  men  afterward. 

The  speaker  omitted  to  state  that  the  Santa  Fe  success  is 
due  to  the  inspired  individuals  who  started  it  and  who  had 
lived  with  it,  as  John  Purcell,  J.  W.  Kendrick,  W.  B.  Storey 
and  F.  W.  Thomas  have  done.  Its  foundation  was  laid  many 
years  ago  when  John  Purcell  formed  l:is  apprentices  at  the 
Fort  Madison  shops  into  a  class  of  which  he  was  the  in- 
structor. The  class  met  nights  and  the  instructor  jjersonally 
supplied  accommodations,  books  and  drawing  materials.  The 
larger  work  followed  a  single  interview  with  the  operating 
vice-president.  J.  W.  Kendrick,  who  found  ready  support  from 
President  Ripley.  It  acquired  fresh  impetus  and  continued 
able  support  from  Mr.  Storey.  Mr.  Thomas  did  the  work 
and  he  did  and  is  doing  it  nobly,  with  Mr.  Purcell  as  leader 
and  coun.sellor  and  personal  director.  Inspiration  at  the 
top  of  the  organization  is  the  starting  point.  Many  failures 
occur  for  lack  of  this  essential.  When  the  man  higher  up 
pounds  the  table  and  says,  "I  must  have  trained  men.  I'll 
discharge  any  officer  who  will  not  at  once  begin  to  train  his 
own  successor" — then  you  are  ready  to  begin.  The  next 
step  is  to  find  an  F.  W.  Thomas. 

The  new  apprenticeship  has  proved  itself.  This,  however, 
is  only  the  beginning.  Its  field  is  every  department  and  every 
office  in  the  organization.  When  this  truth  is  known  rail- 
roads will  come  into  their  own.  They  will  have  better  men 
and  will  keep  their  best  ones,  and  what  is  more,  employers 
and  employees  will  better  understand  each  other. 

You  are  not  advising  your  own  son  or  the  son  of  your 
best  friend  to  enter  the  mechanical  department  of  a  railroad 
for  a  career.     Think  deeply  of  this.     It  is  my  opinion  that 


Mr.  Thomas  has  the  solution  of  the  question — "What  is  tht 
matter  with  the  mechanical  department?" 

C,  W.  Cross  (vice-president  Equipment  Improvement  Com 
pany) :  The  educating  and  training  of  young  men  in  all  de 
partmtnts  of  railway  service  is  so  tremendously  important 
that  it  demands  the  best  thought  and  effort  of  those  in  charge 
of  the  administration  of  our  railroads.  The  Santa  Fe  plan, 
both  as  a  whole  and  in  its  details,  is  excellent,  but  may  have 
to  be  modified  in  some  respects  to  meet  local  conditions.  As 
is  evidenced  from  Mr.  Thomas'  paper,  the  providing  of  a 
successful  plan  for  apprenticeship  is  only  a  part  of  the  task. 
The  greatest  measure  of  real  profit  to  the  railroad  will  be 
realized  only  when  conditions  are  such  as  to  attract  and  hold 
the  graduate  apprentice  in  service.  It  will  be  contended  that 
the  railroads  cannot  afford  to  meet  the  competition  for  skilled 
mechanics  on  the  part  of  industries  in  manufacturing  dis- 
tricts. Obviously  the  railroads  must  have  a  good  supply  of 
skilled  mechanics  if  they  are  to  operate  efficiently  and  eco- 
nomically. It  will  be  necessary  to  pay  the  graduate  appren- 
tices on  the  same  basis  as  journeymen.  Not  only  this,  but 
the  more  deserving  and  ambitious  ones  must  realize  that  they 
will  be  advanced  to  subordinate  administrative  positions  if 
they  make  good.  \\  hile  the  average  boy  has  been  accused 
of  giving  too  much  weight  to  immediate  financial  returns, 
such  a  statement  is  open  to  very  serious  question.  In  all 
probability,  if  conditions  are  made  favorable  and  there  is  a 
spirit  of  enthusiasm  in  the  organization  and  possibility  for 
advancement,  he  will  realize  its  importance  and  take  it  into 
cojisideration  when  more  attractive  financial  inducements  are 
offered  him  elsewhere. 

The  best  results  can  only  be  obtained  when  such  conditions 
confront  the  graduate  apprentice  and  when  the  entire  plan  of 
apprenticeship  is  handled  in  a  dignified,  businesslike  man- 
ner, with  no  appearance  of  paternalism,  and  with  a  thorough 
understanding  that  the  company  expects  and  demands  expert 
service  from  those  training  for  the  work,  for  which  it  is 
willing  to  pay  libenilly. 

Jacol)  H.  Yoder,  supervisor  of  apprentices,  Pennsylvania 
Railroad,  briefly  outlined  the  Pennsylvania  system  of  ap- 
prenticeship and  emphasized  the  fact  that  it  is  designed 
primarily  to  provide  an  adequate  supply  of  mechanics  for  the 
shop,  rather  than  recruits  for  promotion.  The  apprentices 
are  divided  into  three  classes :  regular,  first  class  and  special. 
The  first  class  is  made  up  of  the  exceptional  regular  appren- 
tices, who  are  selected  for  broader  training,  including  car 
work,  locomotive  firing,  etc..  these  men  being  available  for 
promotion  to  minor  positions  of  responsbility.  Members  of 
this  class  are  furloughed  to  attend  college  if  they  so  desire 
and  ma\'  return  to  the  road  as  special  apprentices.  Special 
apprentices  are  college  graduates. 

E.  R.  Larsen,  supervisor  of  apprentices,  D.  L.  &  W.,  spoke 
of  the  necessity  of  education  in  the  broad  sense,  the  methods 
of  acquiring  it,  whether  in  college,  through  a  correspondence 
school  or  through  one's  own  personal  efforts  not  being  of 
prime  importance.  He  stated  it  as  his  belief  that  the  best 
results  from  college  trained  men  may  be  obtained  if  they 
serve  a  regular  apprenticeship  course  first  and  receive  their 
college  education  afterwards. 

In  closing  the  discussion,  Mr.  Thomas  stated  that  the  en- 
trance requirements  for  the  regular  apprenticeship  course  on 
the  Santa  Fe  are  very  flexible,  an  applicant  who  has  had  the 
advantages  of  a  high  school  education  being  examined  much 
more  rigidly  than  one  who  has  not  been  beyond  the  grammar 
schools,  the  purpose  being  principally  to  discover  how  he  has 
availed  himself  of  his  opportunities.  He  also  emphasized 
the  importance  of  providing  ample  shop  instruction.  This 
cannot  he  left  to  the  foremen,  who  are  usually  too  busy  with 
other  duties  directly  bearing  on  the  output  of  the  shop  to 
give  much  attentiton  to  the  work  of  the  apprentices.  Shop 
instructors  are  therefore  necessary. 
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PUNCH  PRESS  FOR  MAKING  WASHERS 

In  the  illustration  is  shown  ii  punch  press  which  has  re- 
<:ently  been  designed  by  the  Southwark  Foundr>-  &  ^lachine 
Company,  Philadelphia,  I'a.,  especially  for  the  manufac- 
ture of  washers  from  scrap  plate.  The  machine  may  also 
be  used  for  various  forms  of  stamping,  punching,  shearing, 
etc.  Its  most  useful  field,  however,  is  in  the  utilization 
of  waste  material  In-  the  manufacture  of  washers,  the  special 
die  construction  providing  for  the  completion  of  a  washer 
at  each  stroke  of  the  ram.  In  this  way,  the  concentricity 
of  the  hole  with  the  outer  circumference  is  insured. 

The  frame  is  one  solid  casting  of  the  open  gap  type  on 
which  is  mounted  the  gearing,  plunger,  cam  shaft,  dies,  etc. 
The  plunger  has  broad   wearing  surfaces  and   is  equipped 


Punch   Press   Designed    Especially  for   IVIaking   Washers  from   Scrap 

with  a  bronze  taper  gilj  to  take  up  wear.  At  its  bottom  are 
fastened  the  die  and  piercer,  the  former  for  cutting  the  out- 
side of  the  washer  and  the  latter  for  punching  simultaneously 
the  center  hole.  The  punch  is  on  the  bottom  and  is  held 
in  a  substantial  punch  holder  block  on  the  lower  jaw  of 
the  frame.  Surrounding  this  punch  is  the  stripper  ring, 
which,  through  connecting  rods  and  lever,  is  o{>erated  from 
a  cam  on  the  back  of  the  main  shaft.  In  an  annular  space 
Ix'tweon  the  piercer  and  the  die  are  a  series  of  knockout 
pins  for  knocking  «lown  the  washer,  which  sticks  in  the 
upper  part  of  the  die  mechanism  and  goes  up  with  the  up- 
ward stroke  of  the  plunger.  These  pins  are  operated  by  a 
bar  passing  cross-wise  through  the  ram  and  at  the  top  of 


the  stroke  stopping  against  a  pair  of  set  screws  in  lugs  cast 
on  the  frame. 

At  the  left  side  of  the  machine  is  a  vertical  shaft  which 
is  splined  at  the  top  with  a  steep  pitch  thread.  This  passes 
through  a  nut  which  is  fast  to  the  top  of  the  plunger,  the 
up-and-down  stroke  of  the  ram  imparting  a  rotary  motion 
to  the  shaft.  On  the  bottom  of  this  shaft  is  the  hand  or  cup 
which  receives  the  knocked-out  washer  and  throws  it  into 
a  pile  or  suitable  receptacle. 

In  addition  to  the  flywheel  shaft,  the  back  of  the  main 
shaft  is  also  equipped  with  a  tight  pulley,  which  j^ermits 
the  machine  to  lie  driven  direct,  without  the  intervention 
of  the  gear  reduction  when  handling  light  work.  The  speed 
of  production  is  thus  limited  only  by  the  skill  of  the  opera- 
tor handling  the  material. 

The  machine  is  made  in  five  sizes,  the  capacities  of  which 
range  from  ^i-in.  to  .)-in.  bolt  size,  and  when  provided 
with  direct  motor  drive,  power  requirements  range  from  a 
5-hp.  to  a  15-hp.  motor.  Where  desired,  the  presses  may 
be  equipped  with  a  roller  feed  mechanism  for  automatic- 
ally feeding  washer  stock  in  bands  or  bars. 


SPRING  NUT  LOCK 

A  simple  spring  nut  lock,  which  is  designed  to  replace  the 
ordinary  type  of  jam  nut,  has  recently  been  brought  out  by 
the  Industrial  Development  Corporation,  Chicago.  The  de- 
vice consists  of  two  octagonal  plates  of  thin  steel,  which  are 
stamped  from  the  sheet  in  one  piece,  a  connection  being  pro- 


The   Loose   Nut   Lock   Applied  to  the   Bolt 

vided  between  adjoining  sides  of  the  octagons.  The  plates 
are  first  stamped  from  the  sheet,  after  which  a  circular  hole 
is  punched  in  each  octagon  of  a  size  to  fit  the  bolt  for  which 
it  is  intended.  The  jjlate  is  then  bent  until  the  two  holes 
are  almost  in  line,  one  being  slightlv  offset  from  the  other. 


Tightened   Against  the  Nut,  the  Nut  Lock  Follows  the  Nut  as   It   Is 
Set  Up  Against  the   Material 

The  connection  between  the  two  plates  acts  as  a  hinge  and, 
after  bemg  tempered,  provide  a  powerful  spring  action. 

When  the  nut  lock  is  slipped  on  the  lx)lt  and  lx>th  legs 
engage  the  thread  of  the  screw,  the  holes  in  the  two  parts 
are  forced  into  perfect  alignment  against  the  action  of  the 
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spring  connection,  which  exerts  a  powerful  pulling  force 
on  one  of  the  legs  and  a  similar  pushing  force  on  the  other. 
The  leg  on  which  the  pulling  force  is  exerted  thus  engages 
the  vall^'  of  the  thread  on  the  side  of  the  bolt  opposite  the 
spring,  while  the  leg  on  which  the  pushing  force  is  exerted, 
engages  the  valley  of  tiie  thread  on  the  side  of  the  bolt  adja- 
cent to  the  spring.  Tightcnixl  into  place  against  the  nut,  the 
gripping  on  the  threads  thus  pnxluced  is  said  to  resist  the 
action  of  vibration  which  tends  to  slack  off  the  nut. 


LOCOMOTIVE  POW  ER  REVERSE  GEAR 

An  ingenious  power  reverse  gear  for  u.se  on  locomotives 
has  been  invented  by  M.  F.  Cox.  assistant  superintendent  of 
machinery,  Louisville  &  Nashville,  and  is  in  use  on  the  eight- 
wheel  switching  engines  recently  built  by  that  road.  This 
gear  consists  of  a  vertical  shaft  the  lower  end  of  which  con- 
tain?  an    inteeral    worm   tliat   meshes    with   a   bronze   worm 


handle  will  be  moved  left  to  right  for  the  forward  move- 
ment of  the  engine,  and  the  opposite  direction  for  the  back- 
ward movement.  The  wheel  shown  at  the  top  of  the  vertical 
shaft  is  only  used  when  it  is  desired  to  reverse  by  hand.  It 
is  readily  removed  and  may  be  stowed  away  when  the  gear 
is  i^eing  operated  by  power.  The  upper  portion  of  the  vertical 
shaft  is  threaded  and  fitted  with  an  indicator  nut  which 
shows  the  engineer  at  a  glance,  the  length  of  cut-off  at  which 
the  engine  is  running.  The  scale  for  this  indicator  or 
])ointer  is  located  in  full  view  on  the  outside  of  the  reverse 
gear  housing.  This  feature,  of  course,  is  of  greater  import- 
ance on  road  engines  as  switchers  seldom,  if  ever,  operate 
except  in  the  corners.  It  requires  14  revolutions  of  the 
vertical  shaft  to  bring  the  engine  from  full  gear  forward  to 
full  gear  backward.  With  tlie  air  motor  and  45  to  50  lb.  air 
pressure,  this  can  l)e  accomplished  in  a  few  seconds.  Its 
operation  is  smooth  and  noiseless.  Its  advantages  are  recog- 
nized over  the  old   method   oft'^n  requiring   100  to   150  re- 
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Power   Reverse   Gear    Developed   on   the   Louisville   &.    Nashville 


wheel  located  on  a  short  horizontal  shaft.  On  the  opposite 
end  of  the  horizontal  shaft  is  a  shrouded  steel  pinion  mesh- 
ing with  a  segment  of  a  steel  gear.  This  segment  and  the 
reach  rod  connection  form  one  forked  steel  casting  fulcrumed 
at  the  bottom  to  a  substantial  bracket  and  steel  pin.  This 
device  may  be  operated  either  by  hand  or  other  power.  The 
illustration  shows  the  gear  arranged  for  operation  by  an  air 
motor  the  main  spindle  of  which  is  connected  at  the  base  of 
the  vertical  worm  shaft  above  mentioned  by  means  of  a 
flexible  coupling.  The  motor  is  controlled  and  operated  by  a 
two-way  valve  conveniently  attached  to  the  boiler  head 
within  easy  reach  of  the  engineer  and  so  arranged  that  the 


versals  during  the  course  of  a  day,  and  the  attention  of  the 
engineer  diverted  from  the  tracks,  while  struggling  to  reverse 
a  heavy,  stiff  gear.    Patent  for  this  gear  is  now  pending. 


Effect  of  Rolling  on  Strength  of  Brass. — The  tensile 
strength  of  test  pieces  taken  from  steel  and  iron  sheets  in  the 
direction  of  rolling  is  greater  than  that  of  test  pieces  taken  at 
right  angles  to  the  direction  of  rolling.  In  general,  the  reverse 
of  this  is  true  with  test  pieces  taken  from  rolled  brass.  Fur- 
ther, the  greater  the  reduction  of  the  brass  sheet  by  rolling 
the  greater  the  comparative  strength  of  the  test  piece  taken 
across  the  grain. — American  Machinist. 
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CLEAR  VISION  GAB  WINDOW 

A  clear  vision  cab  window  which  meets  the  requirements 
of  the  new  federal  government  ruling  has  been  designed 
and  a  patent  applied  for  by  F.  Hopper,  master  mechanic  of 
the  Duluth,  Winnipeg  &  Pacific,  Duluth,  Minn.  The  draw- 
ing shows  the  details  of  the  window's  construction  and  its 
application  to  front  cab  windows. 

It  is  necessary  in  applying  this  window  to  cut  a  hole  in  the 
cab  window  in  the  direct  line  of  the  engineman's  vision.  This 
liole  is  made  the  full  width  of  the  window  and  $16  in.  deep. 


preparation  was  reduced  from  4  per  cent  to  2.02  per  cent 
It  is  further  claimed  by  the  company  that  Soldco  will  make 
the  leather  to  which  it  is  applied  impervious  to  moisture  or 
chemical  fumes. 


BOYER   PEDESTAL  RIVETER 

A  pedestal  machine  for  riveting  small,  light  parts,  which 
can  best  be  handled  in  a  stationar>-  machine,  has  been  de- 
signed by  the  Chicago  Pneumatic  Tool  Company,  Chicago. 
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Details    and    Application    of    Clear    Vision    Window    to    Front    Cab    Windows 


riie  brackets,  which  are  applied  to  the  side  frames  of  tlie 
window,  contain  a  piece  of  glass  5J^  in.  deep  and  of  a  width 
to  suit  the  width  of  the  cab  window  and  the  space  taken  by 
the  brackets.  The  glass  in  the  clear  vision  window  overlaps 
that  of  the  cab  window  at  the  top  on  the  inside  ]  \  in.  and  at 
the  bottom  on  the  outside  y%  in.  An  operating  handle  is 
provided  to  move  the  window  into  whatever  position  is  desired 
and  when  it  is  closed  direct  air  currents,  rain  and  snow  are 
excluded  because  of  the  overlap  at  the  top  and  bottom.  It  is 
advisable  to  place  tape  on  the  ends  of  the  glass  before  placing 
it  in  the  holders.  There  are  no  cross  pieces  of  wood  or  metal 
in  the  cab  window  to  obstruct  the  view  of  the  engineman ;  even 
with  the  clear  vision  window  ajiplied  the  complete  area  of  the 
window  glass  remains.  The  window  is  inexpensive  to  make; 
there  are  only  four  small  metal  parts  which  may  be  made  of 
brass,  pressed  steel  or  malleable  iron.  It  is  easily  applied 
and  the  cost  of  application  is  small.  Windows  of  this  type 
are  in  service  on  the  Duluth,  Winnipeg  and  Pacific  and  the 
enginemen  on  that  road  express  them.selves  as  greatly  pleased 
with  them. 


The  machine  is  operated  by  a  foot  lever,  leaving  the  opera- 
tor's hands  free  to  handle  the  work. 

The  voke  consists  of  a  crucible  steel  frame  mounted  in 


PREPARATION  FOR  LEATHER  BELTS 

The  Duntley  Company,  Chicago,  has  placed  on  tlie  mar- 
ket a  preparation  called  Soldco  for  leather  belts,  that  is 
claimed  to  materially  increase  the  life  of  the  belt.  The  prin- 
cipal ingredient  is  a  product  that  is  used  in  the  manufacture 
of  Russian  leather.  Soldco  is  non-volatile,  non-inflammable 
and  non-combustible.  It  contains  no  acid  and  remains  liquid 
under  all  atmospheric  conditions.  From  tests  made  by  the 
Griffin  Wheel  Company,  of  Chicago,  it  was  found  that  this 
material  does  not  contain  rosin,  mineral  oil,  acid  or  soap. 
It  was  found  that  it  readily  penetrates  the  leather,  keeping  it 
pliable,  without  producing  an  oily  surface.  It  was  also  found 
that  l)elts  treated  with  Soldco  would  operate  equally  well  in  the  end  of  a  pipe  column,  tiie  whole  being  supported  on  a 
dusty  or  hot  places  as  in  cool  and  clean  places.  It  was  further  cast  iron  base  and  held  together  with  a  Vi-in.  Ixilt.  The 
found  that  the  average  slippage  on  belts  treated  with  this     base  is  provided  with  anchor  lx)lt  holes  to  permit  securely 


Foot-Operated    Pedestal    Riveter  for   Light   Parts 
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fastening  it  to  the  floor.  The  standard  yoke  has  a  gap  of 
8  in.  and  a  reach  of  11  in,,  but  additional  yokes  may  be  had 
for  any  desired  dimensions  to  accommodate  larger  work. 
Where  it  is  desirable  to  handle  more  than  one  size  rivet,  a 
special  dolly  may  be  supplied  that  will  accommodate  four 
different  sizes.  This  dolly  is  made  to  permit  of  its  being 
used  in  ver\-  close  comers  and  it  can  be  replaced  at  reason- 
able cost  when  worn  out. 

The  riveter  head  is  a  standard  Boyer  riveter,  either  1  1/16- 
in.  by  3-in.,  1  1/16-in.  by  4-in.,  or  1  1/16-in.  by  5-in.,  and 
is  held  in  a  clamp  which  provides  for  adjusting  it  to  take 
care  of  the  vear  on  the  dies  as  well  as  any  variation  in  the 
length  of  the  rivets.  The  net  weight  of  the  machine  when 
equipped  with  the  1  1/16-in.  by  3-in.  riveter  is  approximate- 
ly 173  lb. 


DUMORE   PORTABLE   GRINDER 

The  Wisconsin  Electric  Company,  Racine,  Wis.,  has 
placed  on  the  market  a  portable  grinder  which  may  be  used 
for  a  large  variety  of  purposes  in  the  machine  shop  and  tool 
room.  This  grinder  weighs  1 7  ll>.  and  is  designed  to  be  used 
in  lathes,  milling  machines,  shapers,  etc.  It  is  operated 
direct  from  the  lamp  circuit,  having  a  universal  motor  which 
permits  it  being  used  with  alternating  current  as  well  as  di- 
rect current. 

It  comes  provided  with  seven  grinding  wheels,  ranging 
from  f'8  in.  to  4'I>  in.  in  diameter.  It  is  provided  with  two 
spindles,  one  of  which  is  used  for  surface  grinding  and  the 
other  for  internal  grinding.     The  speed  of  the  spindle  for 


Portable    Electric   Grinder 

the  e.xternal  grinding  is  10,000  r.p.m.,  and  that  of  the 
internal  grinding  spindle  is  30,000  r.p.m.  The  armature, 
pulleys  and  grinding  wheels  are  dynamically  l>alanced, 
therel)y  eliminating  any  vibration  in  the  motor,  and  leaving 
the  ground  surface  free  from  chatter  marks.  This  grinder 
can  be  used  for  grinding  lathe  centers,  milling  cutters,  longi- 
tudinal and  cylindrical  grinding,  internal  grinding,  and  is 
especially  adapted  for  small  work  difficult  to  machine,  yet 
where  accurate  .^^urfaces  are  required.  It  is  provided  through- 
out with  S.F.K.  ball  bearings  and  it  is  provided  with  a  cross 
feed  which  moves  the  motor  longitudinally  with  its  grinding 
wheels. 


THREADING  MACHINE  FOR  HOLLOW  SET 

SCREWS 

A  threading  machine  has  recently  been  placed  on  the  mar- 
ket by  the  Landis  Machine  Company,  Waynesboro,  I*a., 
which  is  equipped  with  special  carriages  for  threading  hol- 
low safety  set  screws.  While  primarily  designed  for  this 
class  of  work,  they  may  be  employed  in  threading  stock 
where  there  is  a  continuous  thread  and  a  similar  method  of 
holding. 

The  carriages  proper  are  stationary  and  support  two 
spindles  which  have  a  free,  horizontal  movement.  These 
spindles  are  brought  to  the  threading  die  heads  by  means  of 
weights  which  are  attached  by  chains  to  the  levers  operating 
the  spindles.     These  weights  e.xercise  a  constant  force  upon 


Landis  Hollow  Set  Screw  Threading  Machine 

the  spindles  in  the  direction  of  the  die  heads,  making  it  un- 
necessary for  the  operator  to  advance  the  stock  for  the 
threading  oix'ration.  The  heads  of  the  spindles  are  bored 
and  fitted  with  mandrels  for  holding  the  set  screws.  A  col- 
lar is  placed  on  the  rear  of  each  spindle,  making  it  adjust- 
able for  cutting  any  desired  length  of  thread.  For  the 
threading  operation  the  set  screw  is  i)laced  upon  the  mandrel 
and  the  spindle  automatically  forces  it  into  the  die  head. 
When  the  screw  is  threaded,  it  remains  in  a  tul)c  which  ex- 
tends through  the  .^^pindle  from  the  face  of  the  threading  die 
head  to  the  rear  of  the  machine.  The  subsequent  threading 
of  screws  forces  the  finished  pieces  through  the  tube,  from 
which  they  drop  into  a  receptacle  ])laced  at  tlie  rear  of  the 
machine. 

These  machines  may  also  be  used  for  threading  standard 
bolts  by  attaching  automatic  opening  and  closing  attachments 
for  the  die  heads.  When  standard  bolts  are  threaded,  the 
heads  of  the  spindles  on  the  carriages  are  fitted  with  bolt 
sockets  for  the  various  diameters  within  the  range  of  the  ma- 
chine. These  machines  are  equipped  with  Landis  all  steel 
die  heads  which  employ  long-life  cha.sers. 


Increase  in  Production  of  Steel  Pipe. — \  special  sta- 
tistical bulletin  has  been  issued  by  the  American  Iron  and 
Steel  Institute  showing  the  production  of  iron  and  steel  skelp 
in  the  United  States  from  1905  to  1915  inclusive.  In  1905, 
of  a  total  production  of  1,435,995  gross  tons,  452,797  tons 
were  of  iron  and  938,198  tons  of  steel.  In  1915  the  total 
production  was  2,299,464  gross  tons,  of  which  262,198  tons 
were  of  iron  and  2,037,266  tons  of  steel. 
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The  department  of  safety  of  the  St.  Louis-San  Francisco 
has  extended  the  scope  of  its  work  by  the  appointment  of 
two  new  safety  inspectors,  David  Smith  and  W.  F.  Morrison. 
Mr.  Smith  will  study  shop  conditions  and  Mr.  Morrison  train 
service. 


MEMORIAL    TABLET    TO    WILLIAM    O'HERIN 

On  Saturday,  October  7,  a  memorial  tablet  to  William 
OHerin,  former  superintendent  of  motive  power  of  the  Mis- 
souri, Kansas  &  Texas,  was  unveiled  at  Parsons,  Kan.,  in 
the  presence  of  thousands  of  employees.  The  tablet  is  placed 
between  the  passenger  station  and  the  general  office  building. 

Mr.  O'Herin  was  connected  with  the  Missouri,  Kansas 
&  Texas  for  more  than  41  years,  joining  that  organization 
as  an  engineer  and  rising  through  various  positions  to  super- 
intendent of  motive  power.  It  was  in  this  capacity,  and 
while  superintending  the  clearing  of  a   wreck  that  he  re- 


ceived the  injuries  which  resulted  in  his  death  some  months 
later,  in  1914.  The  veil  covering  the  memorial  was  raised 
by  the  Misses  Kathleen  and  Ellen  O  Herin,  nieces  of  Mr. 
O  Herin.  Following  the  unveiling,  John  S.  Leahy,  a  prom- 
inent attorne)  of  St.  Louis,  delivered  an  address.  W.  E. 
Williams,  general  manager  of  the  M.,  K.  &  T.,  north  of  the 
Red  river,  followcxl  Mr.  Leahy  and  spoke  on  the  life  and 
work  of  Mr.  O  Herin.  The  memorial  tablet  cost  alx)ut 
$2,000  and  was  bought  with  funds  raised  among  Mr. 
O'Herin's  many  warm  admirers  and  friends  in  the  ranks 
of  the  Missouri,  Kansas  &  Texas  Railway  organization. 


CARS  AND  LOCOMOTIVES  ORDERED  IN  OCTOBER 

The  orders  for  cars  and  locomotives  reported  during  the 
month  of  October  made  the  month,  despite  the  high  prices 
for  such  equipm«it,  one  of  the  best  thus  far  this  year.  Prices 
are  so  high,  however,  that  there  can  be  little  doubt  that  such 
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purchases  as  are  being  made  are  only  those  that  are  abso- 
lutely necessary'. 

The  totals  of  orders  reported  during  the  month   were  as 
follows : 

Locomotives     Freight  cars     Passenger  cars 


Don:estic 
Foreign 


87 
181 


21,034 


112 


Total     268  21,034  112 

The   important   order>    for   IcKomotives   included   the   fol- 
lowing: 


Koad 

No 

Type 

Builder 

Buflfalo,    Rochester   Ac    I'lU-burgli 
Che-apeake  &  Okie 

i  ic 

(    5 

>5 

.\likado 

Mallet 

Mallet 

.Mallet 

Mallet 

2-6-2  tank 

Consolidatii 

.Mikadn 

.\nierican 
.\merican 

Westirn    Marvland    .... 
Wheeling   &    Lake    Kric.. 

British     War     Office 

Finland     State     Kys 

Orleans    Ky.     (France) 

10 
10 

1 00 

20 

5(1 

Lima 
.American 
American 
11          .\merican 

.\mericaii 

riie  orders  for  freiglit 

cars  included  the  following: 

Comjiany 

No. 

Type 

Builder 

Chesajieake    &    <Jhio 

1  1.000 

500 

[     500 

Hopper 
1  loppei 
1  Kipper 

Std.  Steel 
Pressed  Steel 
Kalston 

<"hicago   &    Nfirlh    Western 

(      500 

1.000 

[  1,500 

Ore 

(iondola 

Box 

Pullman 
Pullman 
Am.   C.  &   F. 

Louisville  &   Nashville 

...  J  1,000 
I     500 

( idntlola 
Hopper 

Pressed  Steel 
Pressed  Steel 

Missouri    Pacitic    

1,500 

(icn.   Ser. 

.\m.   C.  S:   F. 

Xew   York   Central 

f  2,000 

i  1.000 

I  2,000 

Gondola 

(iondola 

.\m.   C.  vSr    F 
Am.   C.   \    1- 
Std.  Steel 

C'nion    Tank    Line 

f      500 

1      500 

1  1,000 
I     250 

Tank 
Tank 
Tank 
Tank 

Pressed  Steel 
Std.  Steel 
Am.  C.  \-   F. 

Co.   shops 

Western    Maryland    . 

2.000 

Hopper 

Pullman 

Wheelins   &   Lake    Krie 

)      500 

(      500 

( 'iondola 
( iondola 

Pressed  Steel 
Std.  Steel 

The  passenger  car  orders  included  the  following:  (hesa- 
}K'ake  &  Ohio,  10  coaches,  1  dining  and  2  parlor  cars, 
American  Car  &  Foundry  Company:  Great  Northern,  15 
postal  cars,  Pressed  Steel  Car  C\:)mpany:  Louisville  &  Nash- 
ville, 6  coaches,  4  horse  and  baggage  cars  and  4  baggage  and 
mail  cars,  American  Car  &  Foundry  Comi)any,  and  Long 
Lsland,  15  coaches  and  45  trailer  cars,  Pressed  .Steel  Car 
Company. 


MEETINGS  AND  CONVENTIONS 

Association  of  Manufacturers  of  Chilled  Car  Wheels. — At 
the  annual  meeting  of  this  as.sociation,  in  New  York,  on 
October  17,  the  following  officers  were  elected:  George  \V. 
Lyndon,  president  and  treasurer;  E.  F.  Carry,  Haskell  & 
Barker  Car  Company,  vice-president;  J.  A.  Kilpatrick,  .\1- 
bany  Car  Wheel  Company,  vice-president;  Geo.  F.  Griffin, 
secretary,  and  F.  K.  Vial.  Griffin  Wheel  Company,  consulting 
engineer. 

Kailrotid  Section,  A.  S.  M.  E. — The  meeting  of  tla 
Railroad  Section  of  the  American  Scxiety  of  Mechanical  Fn- 
ginecrs,  which  will  be  held  in  New  York  City,  Friday  morn- 
ing, December  8,  promises  to  l)e  a  big  success.  Two  of  the 
papers  which  will  1^  presented  are  printed  elsewhere  in  this 
issue — one,  by  Thomas  L.  Burton,  on  Clasp  Brakes  and  one. 
by  A.  F.  Batchelder,  on  Mechanical  Design  of  Flectri( 
Locomotives.  A  third  paper  on  Pulverized  Fuel  for  Loco- 
mtjtives  will  be  presented  by  J.  E.  Muhlfeld.     .\  large  num- 


ber have  already   signified   their  intention  of  attending  tie 
meeting  and  di.scussing  the  papers. 

Smoke  Prevention  Association. — At  the  eleventh  annuil 
convention  of  the  Smoke  Prevention  Association,  which  was 
held  at  the  Planters  Hotel,  St.  Louis,  September  26  to  2< , 
the  following  officers  were  elected  for  the  ensuing  year:  Presi- 
dent, W.  H.  Reed,  chief  smoke  inspector.  City  of  Chicago; 
first  vice-president.  Marten  Rooney,  chief  smoke  inspector. 
City  of  Nashville.  Nashville,  Tenn.;  second  vice-president. 
W.  L.  Robinson,  supervisor  fuel  consumption,  Baltimore  iv: 
Ohio;  secretary-treasurer,  A.  A.  Chambers,  of  the  Smoke  In 
spection  Bureau.  City  of  Chicago.  Columbus,  Ohio,  wa- 
chosen  as  the  next  convention  city. 

Car  Foremen's  Association  of  Chicago. — The  Car  Fore 
men's  Association  of  Chicago  held  its  annual  meeting  at  the 
Hotel  La  Salle,  Chicago,  October  10,  at  which  an  entertain 
ment  program  was  provided  for  the  members  and  their  guests. 
During  the  past  year  the  association  has  had  an  average 
attendance  of  109  members.  During  the  year  921  new  mem- 
iiers  were  enrolled  in  the  organization,  making  a  total  mem- 
i)ership  of  2, 5.^5,  which  makes  this  association  the  largest 
body  of  car  men  in  the  country.  The  following  officers  were 
elected  for  the  ensuing  year:  President,*  A.  L.  Beardsley. 
division  master  mechanic  of  the  Atchison,  Topeka  &:  Santa 
Fe,  Chicago;  first  vice-president,  H.  H.  Estep,  general  fore- 
man of  the  car  department,  Chicago  &  Eastern  Illinois;  sec- 
ond vice-president,  E.  G.  Chenoweth,  mechanical  engineer 
for  the  car  department,  Chicago,  Rock  Island  &:  Pacific: 
treasurer,  M.  ¥.  Covert,  assistant  master  car  builder,  Swift 
Car  Lines,  uad  secretary,  .\aron  Kline.  841  Lawler  avenue. 
Chicago. 

The   follou-in^   li.tt  ghes    naiiu's  of  secretaries,    dates  of    He.rt   or   regular 

meetings   and  places  of  meeting  of   mechanical  associations: 

.\|R  Br.\ke  .\ssociation. — I-".  M.  Nellis,  Room  3014,  165  Broadway,  Xew 
York   City. 

.\meric.\n  Railro.ad  Master  Tinnkrs".  Coppersmiths'  and  Pipefitters' 
Association.— O.    F..   Schlink,  485   W.    Fifth   St.,  Peru.   Ind. 

.\merican  Railw.w  .Master  Mechanics'  .\ssociation. — J.  W.  Taylor,  Kar- 
pen    Building.    Chicago. 

.\merican  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois,  Central,   Chicago. 

.•\merican  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

American  Society  ok  Mechanical  Engineers. — Calvin  W.  Rice,  29  VV. 
Thirty-ninth  St.,  New  York.  Annual  Meeting,  December  5-8,  1916, 
New  York. 

Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti. 
C.   &   N.   W.,   Room   411,  C.    &  N.  \V.   Station,   Chicago. 

Car  I'-oremen's  .Association  of  Chicago. — Aaron  Kline,  841  Lawlor  Ave.. 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August. 
Hotel    La    Salle.    Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
W.    R.    Mc.Munn,    New    York    Central,    Albany,    N.    Y. 

Lnternational  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  C..  II.  &  D.,  Lima,  Ohio. 

International  Railway  Fiel  .Association. — J.  G.  Crawford,  547  W.  Jack- 
son  Blvd..   Chicago.      Convention,   May,    1917,   Chicago. 

International  Railway  Gener.-.l  F'oremen's  Association. — William  Hall, 
1 1 J6   W.    Broadway.   Winona,    Minn. 

.Master  Boilermakers'  Association. — Harry  D.  N'ought,  95  Liberty  St., 
New   York. 

.Master  Car  Builders'  Association. — J.  W.  Taylor,  Karpen  Building,  Chi- 
cago. 

.Master  Car  and  Locomotive  Painters'  .\ssociation  of  U.  S.  and  Canada. — 
A.   P.  Dane,   B.   Sr  M.,  Reading,  Mass. 

Niagara  F'rontier  Car  .Mens  .Association.— E.  N.  I'raiikeiiberger,  623  Bris- 
bane Buililing,  Buffalo,  N.  Y.  Meetings,  third  Wednesday  in  month. 
New   York  Telephone   BIdg.,    Buffalo,   N.    Y. 

Kailwav  Storekeepers'  .Association.-  J.  P.  Murphy,  Box  C,  Collinwood. 
(Jhio. 

Iraveling  Engineers'  Association. — W.  O.  Thompson,  N.  Y.  C.  R.  R.. 
Clevel.ind.  Ohio.  Convention  was  to  have  been  held  September  5  8. 
I'JJ".   Hotel   Sherman,   Chicagu.      Postponed. 


RAILROAD    CLUB    MEETINGS 


Club 


Next 
Meeting 


Canadian    Nov.   14 

Central    Nov.  17 

Cincinnati    j  Nov.    14 

New   England Nov.    16 

Xew  York Nov.   17 

Pittsburgh    i  .; 

Richmond    Nov.    1 3 

St.  Louis Nov.   10 

South'n  &  S'w'rn.  '  Nov.    16 

Western  Nov.  20 


Title    of    Paper 


Pulverized    Fuel    for    Locomotives 

Locomotive  Fuel  Economy  and  Drafting  of 
Locomotives     

Annual  Meeting,  and  Banquet 

Address    

Water  Powers  of  Canada — Moving  Pictures 


.Annual  Meeting;   Election  of  Officers 

Mechanical  Stokers  for  Locomotives 

Fire    Prevention;    Election    of    Officers 


Author 


J.  S.  Coffin,  Jr.., 
D.    R.    McBain.., 


Howard    Elliott. . . 
L.   O.   Armstrong. 


W.  S.  Bartholomew 


Secretary 


James   Powell 

Harry  D.   Vought . 

1 1.    Boutet 

Wm.  Cade,  Jr. .  .  . 
Harry  D.  Vought. 
J.  B.  Anderson.  .  . 
F.  O.  Robinson  .  . . 
B.    W.    Frauenthal. 

A.   J.    Merrill 

Jos.    W.    Taylor.  .  . 


Address 


P.  O.  Box  7,  St.  Lambert,  Que. 

95  Liberty  Sl,  New  York. 

101    Carew    Bldg.,    Cincinnati,    Ohio. 

6S3  .\tlantic  Ave..   Boston.  Mass. 

95    Liberty    St..   New    York. 

207   Penn  Station,   Pittsburgh,  Pa. 

C.    &   O.    Railway.    Richmond.    V'a. 

Union   Station,   St.   Louis,  Mo. 

Box   1205,   Atlanta,  Ga. 

1112    Karpen    Bldg.,    Chicago. 
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Personal 


GENERAL 

William  Kelly,  general  master  mechanic  of  the  Great 
Xwrtliern  at  Spokane,  Wash.,  has  been  appointed  assistant 
superintendent  of  motive  power,  with  headquarters  at  Spo- 
kane, and  jurisdiction  over  the  Central  and  Western  districts. 

MASTER  MECHANICS  AND  ROAD  FOREMEN  OF 

ENGINES 

Hertron  H.  D.-vvis,  who  has  been  appointed  assistant 
ni;ister  mechanic  of  the  Delaware,  Lackawanna  &  Western 
at  Scranton,  Pa.,  was  born  in  Ithaca,  N.  Y.,  Octol)er  9,  187,-!. 
Alter  receiving  a  common  school  education  he  entered  rail- 
road service  in  March,  1890,  as  a  machinist  helper  in  the 
locomotive  shops  of  the  Delaware,  Lackawanna  &  Western 
at  Scranton.  In  May,  1893,  he  became  a  locomotive  fireman 
and  was  promoted  to  engineman  in  November,  1901.  He 
ran  an  engine  until  September,  1911,  when  he  was  appointed 
assistant  read  foreman  of  engines,  about  a  year  later  l)ecom- 
ing  road  foreman  of  engines.  He  continued  to  serve  in  this 
capacity  until  his  recent  appointment. 

N.  C.  Bettenburg,  who  has  been  appointed  master  me- 
chanic of  the  Great  Northern  at  Minot,  N.  Dak.,  was  bom 
in  St.  Cloud,  Minn.,  January'   14,    1872.     He  received  his 

education  in  the  dis- 
trict school  and  began 
his  railroad  career  in 
December.  1890,  with 
the  St.  Paul  &  Duluth. 
In  Deceml>er,  1895,  he 
entered  the  service  of 
the  Great  Northern  as 
a  machinist  at  St.  Paul, 
Minn.  He  remained 
here  until  1901,  when 
he  was  appointed  gen- 
eral foreman,  serving 
in  this  capacity  at 
Bamesville,  Melrose 
and  St.  Paul.  He  was 
subsequently  appointed 
master  mechanic  and 
traveling  master  me- 
chanic, being  trans- 
ferred to  the  Minot 
division  on  October  1,  as  above  noted,  when  the  latter  office 
was  discontinued. 

J.  J.  DowLiNG  has  been  appointed  master  mechanic  of 
the  Great  Northern,  with  headquarters  at  Delta,  Wash. 

B.  J.  Farr  has  been  appointed  master  mechanic  of  the 
Grand  Trunk,  western  lines,  with  headquarters  at  Battle 
Creek,  Mich.,  in  place  of  W.  H.  Sample,  transferred. 

F.  M.  Fryburg  has  been  appointed  master  mechanic  of 
the  Great  Northern,  at  Great  Falls,  Mont. 

A.  H.  Kendall  has  been  appointed  master  mechanic  of 
the  Canadian  Pacific  at  Toronto,  Ont.,  succeeding  W.  J. 
Pickrell,  transferred. 

T.  J.  Raycroft,  assistant  master  mechanic  of  the  Cumber- 
land division  of  the  Baltimore  &  Ohio,  has  been  appointed 
master  mechanic  of  the  Wheeling  division,  with  headquarters 
at  Wheeling,  W.  Va.,  succeeding  James  Bleasdale,  resigned, 
to  accept  service  elsewhere. 

Frank  H.  Reagan,  superintendent  of  shops  of  the  Dela- 
ware, Lackawanna  &  Western  at  Scranton,  Pa.,  has  been 
appointed  master  mechanic  of  the  Scranton,  the  Syracuse  & 
Utica  and  the  Bangor  &  Portland  divisions,  succeeding 
George  Durham,  resigned  to  go  to  another  company. 


Willl\:m  R.  EL^roRE,  recently 
of  the  Nevada   Northern,   with 
Nev.,  was  born  at  Greers,  S.  C, 


appointed  master  mechanic 
headquarters  at  East  Ely, 
on  October  14,  1867.  He 
first  entered  railway 
service  with  the  Nash- 
ville, Chattanooga  & 
St.  Louis  in  March, 
1895,  as  an  air  brake 
machinist  in  the  loco- 
motive and  car  depart- 
ment. He  remained 
with  this  company  un- 
til 1903,  following 
which  he  served  as 
machinist  with  the 
Southern  at  Atlanta, 
Ga.,  and  Birmingham, 
Ala.,  with  the  Louis- 
ville &  Nashville  at 
Birmingham,  with  a 
steel  works  at  Pueblo, 
Colo.,  and  with  the 
Denver  &  Rio  Grande 
at  Alamosa,  Colo.  He 
was  here  made  erecting  shop  foreman  in  November,  1910, 
three  \ears  later  being  transferred  to  the  Utah  lines  as  gen- 
eral foreman  at  Salt  Lake  City.  He  remained  here  until 
March  1,  n)15,  when  he  entered  the  service  of  the  Nevada 
Northern  as  general  foreman. 

PURCHASING  AND  STOREKEEPING 

H.Akkv  P.  Sp.anx  has  been  appointed  division  storekeeper 
of  the  Atchison,  Topeka  &  Santa  Fe,  at  River  Bank,  Cal., 
succeeding  G.  O.  Hixon,  who  has  been  transferred. 


W.    R.    Elmore 


N.  C.   Bettenburg 


OBITUARY 

Thhodore  N.  Ely,  formerly  chief  of  motive  power  of  the 
Pennsylvania  Railroad  System,  including  the  lines  both 
east  and  west  of  Pittsburgh  and  Erie,  who  retired  from  rail- 
way work  on  July  1,  1911,  after  43  years  of  service,  died 
on  C)ctGber  2S,  at  his  home  in  Br}'n  Mawr,  Pa.,  aged  70. 

WiLLL\]M  McWciOD,  formerly  superintendent  of  the  car 
department  of  the  Grand  Trunk,  from  which  position  he 
retired  on   a   pension   in    1908,  died  on  October  4.   after  a 

long  illness.  He  was 
born  in  1830  at  Mon- 
•~  treal,  Quebec,  and 
served  an  apprentice- 
ship with  John  Thor- 
ton,  coach  builder.  He 
entered  the  services  of 
the  Grand  Trunk  in 
1855,  and  from  1860 
to  1873  was  foreman  oa 
the  same  road.  He 
then  served  as  assistant 
mechanical  superinten- 
dent and  superintend- 
ent of  the  car  depart- 
ment of  the  same  road, 
in  charge  of  the  car  de- 
partment of  the  entire 
line  from  1873  until  his 
retirement  on  January 
1,  1908,  after  a  con- 
tinuous service  of  53  years  with  the  Grand  Trunk. 
Mr.  McWood  took  a  very  active  part  in  the  organ- 
ization of  the  Master  Car  Builders'  Association,  hav- 
ing been  a  member  of  that  association  since  1875. 
From  1882  to  1887  he  served  as  vice-president,  and  for  the 
three  years  1888,  1889  and  1890  as  president. 


W.    McWood 
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Supply  Trade  Notes 


The  Greenfield  Tap  &  Die  Corporation,  Greenfield, 
Mass.,  has  discontinued  its  store  in  Detroit,  Mich. 

D.  P.  Lameroux  has  been  appointed  general  manager  of 
the  Pratt  &  Letchworth  Company,  Ltd.,  Brantford,  Ont. 

G.  L.  Simonds  &  Co.,  Chicago,  have  changed  their  name 
to  the  Vulcan  Fuel  Economy  Company.  The  personnel  and 
policies  of  the  organization  remain  the  same. 

Stanley  H.  Smith,  of  the  sales  staff  of  the  Bethlehem  Steel 
Company,  at  Chicago,  111.,  has  been  appointed  sales  agent  of 
the  Cleveland  district,  with  office  at  Cleveland,  Ohio. 

The  H.  W.  Johns-Manville  Company,  New  York,  an- 
nounces that  Harry  Flanagan,  formerly  with  the  Grip  Nul 
Company,  will  represent  its  railroad  department  in  the  Twin 
City  territory. 

The  U.  S.  Light  &  Heat  Corporation,  Niagara  Falls,  N. 
v.,  at  a  recent  meeting  of  its  board  of  directors,  elected  C. 
L.  Lane  vice-president.  Mr.  Lane  was  formerly  secretary  of 
the  company. 

John  Hulst,  chief  engineer  of  the  Carnegie  Steel  Com- 
pany, has  been  appointed  assistant  to  vice-president  and 
chief  engineer  of  the  United  States  Steel  Corporation,  suc- 
ceeding Marvin  A.  Neeland. 

The  R.  &  J.  Dick  Company,  Inc.,  Passaic,  N.  J.,  opened  a 
branch  office  at  Atlanta,  Ga.,  on  October  1.  This  is  the 
second  new  branch  established  during  the  year,  the  other 
being  an  office  in  Seattle,  Wash.,  which  was  opened  in 
January. 

Marvin  A.  Neeland,  assistant  to  vice-president  and  chief 
engineer  of  the  United  States  Steel  Corporation,  has  resigned 
to  accept  the  position  of  consulting  engineer  of  the  American 
International  Corporation,  with  headquarters  at  120  Broad- 
way, New  York. 

Dwight  E.  Robinson,  formerly  eastern  railway  representa- 
tive of  the  Acme  White  Lead  &  Color  Works,  Detroit,  has 
been  elected  vice-president  and  treasurer  of  Thornton  N. 
Motley  &  Co.,  Inc.,  manufacturers'  agents,  Grand  Cen- 
tral Terminal,  New  York. 

Homer  C.  Johnstone,  formerly  with  the  Midvale  Steel 
Company,  has  been  appointed  manager  of  the  steel  depart- 
ment of  Gaston,  Williams  &  Wigmore,  Inc.,  New  York. 
Mr.  Johnstone  served  for  14  years  as  manager  of  the  Chicago 
and  New  York  offices  of  the  Midvale  Company. 

The  Jones  &  Laughlin  Steel  Company,  Pittsburgh,  Pa.,  in- 
tends soon  to  establish  a  large  warehouse  in  St.  Paul,  Minn., 
to  handle  its  greatly  increasing  northwest  business.  This 
company  has  extensive  mine  holdings  in  Minnesota  and 
operates  its  own  steamship  line  on  the  great  lakes. 

The  H.  W.  Johns-Manville  Company,  New  York,  has 
opened  a  new  branch  office  at  Great  Falls,  Mont.  The  office 
is  at  room  418,  Ford  building,  and  is  in  charge  of  J.  H. 
Roe.  With  the  opening  of  the  Great  Falls  office  the  H.  W. 
Johns-Manville  Company  increases  the  number  of  its  branches 
to  55. 

C.  R.  Ahrens,  formerly  storekeeper  of  the  Delaware,  Lacka- 
wanna &  Western,  in  charge  of  maintenance  of  way  supplies, 
including  signal  materials,  has  resigned  from  his  position, 
and  become  connected  with  the  Signal  Accessories  Company, 
Utica,  N.  Y.  His  headquarters  are  at  30  Church  street. 
New  York. 

The  Harrison  Railway  Specialties  Company,  Chicago,  111., 
has  secured  an  order  for  Harrison  dust  guards  for  the  4,000 
freight  cars  being  built  by  the  Bettendorf  Company,  of  Bet- 
tendorf,  Iowa,  for  the  Russian  government.     The  Harrison 


guard  was  passed  upon  and  adopted  by  the  Russian  Imperial] 
Railway  Commission. 

Charles  Lounsbur>-  has  recently  been  made  president  and! 
general  manager  of  the  American  Railway  Supply  Company, 
134  Charles  street.  New  York  City.  Mr.  Lounsbury  vas 
bom  in  New  York  City  in  1868  and  is  a  graduate  of  the 
College  of  the  City  of  New  York.  He  began  his  business 
career  in  1887  with  the  American  Railway  Supply  Company' 
as  junior  clerk  and  has  been  with  that  company  in  various 
capacities  ever  since. 

The  Burnside  Steel  Company,  Chicago,  111.,  has  been  incor- 
porated with  a  capital  stock  of  $100,000.  It  has  purchased 
a  tract  of  land  at  Ninety-second  street  and  Kimbark  avenue, 
and  is  erecting  an  80-ft.  by  200-ft.  foundry  building,  a  30-ft. 
by  50-ft.  office  and  pattern  storage  building,  together  with 
material  bins,  etc.  It  will  produce  steel  castings  and  is  in- 
stalling a  side  blow  converter.  It  will  be  ready  for  operation 
on  Deceml^er  1,  this  year.  The  office  of  the  company  is  at 
548  Railway  Exchange  building,  Chicago.  H.  F.  Wardwcll 
is  president,  and  C.  S.  Daniels,  secretary. 

H.  W.  Finnell,  general  manager  of  the  Henry  Giessel 
Company.  Chicago,  has  been  elected  vice-president  of  Tem- 
pleton,  Kenly  &  Co.,  Ltd.,  Chicago,  manufacturers  of  Simplex 

jacks.  He  will  be  in 
charge  of  sales  and 
assumed  his  new  posi- 
tion on  October  1.  Mr 
Finnell  started  hi? 
^^^^^  business  career  in  the 

^  iCra||^*'^  ^^^1  rolling  mills  of  the  Na- 

^^^  tional   Tube    Company 

at  McKeesport,  Pa.,  in 
1899.  He  worked  his 
way  into  the  sales  de- 
partment, but  left  the 
company  in  1901  to 
enter  the  service  of  the 
Wheeling  Steel  &  Iron 
Company.  In  1904  he 
left  the  position  of  as- 
sistant sales  manager 
of  that  company  and 
tried  his  luck  in  the  oil 
business  in  Indian  Ter- 
ritory but  without  success.  In  1906  he  joined  the  sales  de- 
partment of  the  Chicago  Railway  Equipment  Cdrapany,  but 
in  1909  he  became  assistant  sales  manager  of  the  Carbon 
Steel  Company,  later  being  sales  manager  and  then  assistant 
to  the  president  and  at  the  same  time  president  of  the  Mosher 
Water  Tube  Boiler  Company.  Prior  to  October  1,  he  wa.>^ 
general  manager  of  the  Henry  Giessel  Company,  Chicago 
He  still  retains  his  interest  in  that  company. 

The  Edgewater  Steel  Company,  Pittsburgh,  Pa.,  recentl} 
incorporated,  has  purchased  the  plant  of  the  Kennedy-Stroh 
Corporation  at  Oakmont,  Pa.  In  addition  to  carrying  on  tht 
lines  of  manufacture  in  steel  and  brass,  formerly  handled  at 
this  plant,  new  construction  is  now  under  way  to  give  thi^ 
company  a  well  equipped  plant  for  the  manufacture  of  loco- 
motive and  car  wheel  tires,  rolled  steel  wheels,  gear  rims,  roll 
shells  and  turbine  rings.  The  officers  are:  President,  F.  B 
Bell;  vice-president,  M.  R.  Jackson;  treasurer,  W.  H.  Schoen: 
secretary,  J.  H.  Baily;  general  manager,  F.  C.  Riddile. 

G.  A.  White,  formerly  metallurgist  of  the  American  Sheet 
&  Tin  Plate  Company,  has  become  associated  with  the  Titan- 
ium Alloy  Manufacturing  Company,  Niagara  Falls,  N.  Y., 
in  the  same  capacity.  Mr.  White's  long  experience  in  the 
manufacture  of  sheet  steels  makes  him  a  valuable  addition 
to  the  metallurgical  force  of  the  Titanium  company.  Prior 
to  his  connection  with  the  American  Sheet  &  Tin  Plate  Com- 
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pa  ay,  Mr.  White  was  for  a  considerable  time  with  the  Rock 
Island  and  also  with  the  Eastern  Steel  Company,  Pottsville, 
Pa.,  where  he  was  engaged  in  the  manufacture  of  structural 
mi'terial.  It  is,  however,  in  the  manufacture  and  treatment 
of  sheet  steel  that  Mr.  White  has  done  his  most  notable  work. 

J.  P.  Landreth,  formerly  Chicago  manager  of  the  Garlock 
Packing  Company,  Palmyra,  N.  Y.,  has  been  appointed 
wT-tern  sales  manager  of  the  Anchor  Packing   Company, 

Philadelphia,  Pa.,  with 
headquarters  at  Chi- 
cago. Mr.  Landreth 
was  born  at  Beloit, 
Kan.,  on  August  11, 
1883,  and  attended  the 
public  schools  and  a 
business  college  at  Jop- 
lin,  Mo.,  and  the  Mis- 
souri Military  Academy 
at  Mexico,  Mo.  His 
first  business  connec- 
tion was  with  the  Jop- 
lin  (Mo.)  Waterworks 
Company,  as  collector 
and  inspector  of  ac- 
counts. Later  he  was 
employed  as  car  clerk 
on  the  Denver  &  Rio 
Grande,  at  Salida, 
Colo.,  and  in  1902  took 
a  position  with  the  English  Iron  Works,  at  Kansas  City,  Mo., 
where  he  gained  a  knowledge  of  steam  railway  specialties 
which  qualified  him  for  a  sales  position  in  this  line  in  St. 
Louis.  In  the  spring  of  1904,  he  became  associated  with 
the  Garlock  Packing  Company  as  traveling  salesman  and 
on  January  1,  1905,  was  transferred  to  St.  Louis,  Mo.,  as 
city  salesman.  In  the  fall  of  1906,  he  took  charge  of  the 
Kansas  City  office  of  the  same  company,  ajid  in  May,  1908, 
he  was  made  Chicago  manager. 

Robert  Cochran  McKinney,  chairman  of  the  board 
of  directors  of  the  Niles-Bement-Pond  Company,  Plainfield, 
N.  J.,  died  at  his  summer  residence  in  Belle  Haven,  Conn., 

after  an  illness  of  more 
than  two  years.  He 
was  born  at  Troy,  New 
York,  but  in  1861  he 
moved  to  Cincinnati 
where  he  attended  the 
public  schools  and 
Woodward  High 
School  until  eighteen 
years  of  age.  He  next 
took  a  partial  course 
in  mechanical  en- 
gineering in  Cornell 
University.  His  stu- 
dent life  was  followed 
by  employment  in  the 
draughting  room  and 
office  of  a  company 
which  manufactured 
steam  pumping  ma- 
chinery  at  Hamilton, 
^hio.  In  1877  Mr.  McKinney  became  associated  with  the 
Niles  Tool  Works  and  within  two  years  was  elected  secre- 
tary of  the  company.  A  short  time  later  he  became  treasurer 
and  general  manager.  While  with  this  company  he  had 
gained  the  title  of  Colonel  through  his  service  on  the  staff 
of  Governor  Bushnell,  of  Ohio.  During  the  reorganization 
?j^e  Niles  Tool  Works,  necessitated  on  account  of  the  rap- 
idly expanding  business.  Colonel  McKinney  was  pre-eminent. 


In  1898  the  Pond  Machine  Tool  Company,  Plainfield,  New 
Jersey,  was  purchased,  and  options  were  obtained  on  the 
works  of  Bement,  Niles  &  Company,  Philadelphia,  Pa.,  as 
well  as  the  Philadelphia  Engineering  Works.  Thus  the 
present  Niles-Bement-Pond  Company,  was  created  and 
Colonel  McKinney  was  elected  president  of  the  ccanpany,  in 
recognition  of  his  achievement  in  creating  and  perfecting  its 
organization. 

The  Willard  Storage  Battery  Company,  Cleveland,  Ohio, 
announces  the  following  appointments:  Lester  B.  Knight, 
eastern  representative,  railway  department,  with  headquar- 
ters at  New  York;  E.  L.  Myers,  western  representative  of 
railway  department,  with  headquarters  at  Chicago,  with  juris- 
diction over  all  territory  west  of  the  Ohio  and  Mississippi 
rivers,  and  I.  R.  Wentworth,  representative  of  railway  depart- 
ment at  Chicago.  Mr.  Knight  was,  prior  to  September,  1915, 
chief  electrician  of  electric  car  lighting  on  the  Boston  &  Al- 
bany. Mr.  Myers  has  been  in  the  service  of  the  Willard 
Storage  Battery  Company  since  December  1,  1913.  From 
1909  to  1913  he  was  chief  electrician  of  the  National  Rail- 
ways of  Mexico. 

William  A.  Austin,  until  recently  connected  with  the  Lima 
Locomotive  Corporation,  Lima,  Ohio,  as  chief  engineer,  has 
fonned  a  company  called  the  Austin  Engineering  Associates, 

which     has    offices    in 
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firm     will 
general 


build- 

This 

conduct    a 

consulting 


W.    A.    Austin 


Col.  R.  C.  McKinney 


engineering  business, 
but  will  specialize 
chiefly  on  railway  mo- 
tive power  and  equip- 
ment. Mr.  Austin  was 
bom  in  London,  Eng- 
land, in  1874,  and  re- 
ceived his  early  educa- 
tion in  a  private  school 
there.  On  coming  to 
America,  he  continued 
his  education  in  the 
public  schools  of  Phila- 
delphia, Pa.,  and  then 
took  up  more  advanced 
studies  at  the  Technical 
High  School  in  that  city.  His  first  service  in  railway  work 
was  with  the  Baldwin  Locomotive  Works,  with  which  ccan- 
pany he  became  connected  in  1892,  as  draftsman.  He  was 
later  made  designer,  assistant  chief  draftsman  and  assistant 
mechanical  engineer.  This  last  named  position  carried  the 
entire  duties  of  estimating  engineer  in  charge  of  preliminary 
analy.ses,  estimates,  plans  and  general  design  in  conjunction 
with  the  sales  department.  In  1912  he  became  associated 
with  the  Lima  Locomotive  Corporation  as  chief  engineer  in 
charge  of  all  engineering  design  and  estimating,  and  he  also 
served  as  general  field  representative  for  the  sales  department 
in  technical  matters.  During  the  period  Mr.  Austin  was 
with  the  Baldwin  Locomotive  Works  he  participated  directly 
in  the  development  of  the  Mallet  type  of  locomotive  in  this 
country,  in  the  early  application  of  the  Walschaert  valve  gear 
to  American  locomotives  and  he  was  co-developer  of  the  much 
used  Ragonnet  reversing  gear.  He  also  assisted  the  engineers 
of  the  Southern  Pacific  and  Union  Pacific  systems  in  perfect- 
ing common  locomotive  standards  for  these  lines.  He  is  in- 
ventor of  the  Austin  trailer-truck,  successfully  applied  to 
many  Lima  locomotives  for  trunk  line  service.  He  has  in- 
vented other  devices  used  in  locomotive  construction,  includ- 
ing a  screw  reverse  gear  adopted  by  the  Southern  Pacific,  an 
outside  steam  pipe  cover  which  is  used  on  many  superhaiter 
engines,  a  hose  strainer  coupling  connection  between  engine 
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and  tender,  as  well  a.<  improvement-  in  rack-rail  locomotives 
and  gear-driven  engines. 

J.  E.  Buker.  general  sales  manager  of  the  Chicago  Car 
Heating  Company,  Chicago,  111.,  has  been  elected  vice-presi- 
dent, effective  October  15.  He  was  born  in  Jefferson  county. 
Xew  York,  where  he  received  his  early  education.  Upon 
leaving  school,  he  entered  the  mechanical  department  of 
the  Michigan  Central,  where  he  remained  about  twelve  years. 
Seeing  a  chance  to  acquire  .«iome  very  special  mechanical 
e.\|)erience  with  another  compan\  he  obtained  employment 
with  the  Atchison,  Topeka  &  Santa  Fe.  Two  years  later  he 
accepted  a  position  with  the  Hicks  Stock  Car  Company,  as 
general  manager,  with  which  concern  he  was  connected  nine 
years.  He  then  became  assistant  superintendent  of  machinery 
of  the  Illinois  Central,  holding  this  |K)>ition  for  eleven  years. 
Following  his  resignation  from  this  company  in  1910,  he 
became  as.sociated  with  the  Chicago  Car  Heating  Company. 

Oliver  J.  Smith,  whose  appointment  as  manager  of  the 
Lima  Locomotive  Corporation,  has  recently  been  announced, 
was  born  January  20,  188.\  at  South  Dayton,  N.  Y.  After 
an  elementary  education  in  the  public  .''chools  of  his  native 
towTi  he  entered  the  high  school  at  Jamestown,  N.  Y.  In 
July,  1899.  he  took  employment  with  the  American  Locomo- 
tive Company  as  an  apprentice,  remaining  with  this  company 
until  190<)  when  he  went  to  the  Lake  Shore  &  Michigan 
Southern  shops  at  Collinwood,  Ohio,  as  an  expert  machinist. 
In  1907  he  returned  to  the  American  Locomotive  Company's 
plant  at  Dunkirk,  N.  Y.  In  1910  he  was  promoted  and  trans- 
ferred to  th«  New  York  office  of  this  same  company  as  piece 
work  supervisor,  which  position  he  held  until  August  1  of 
this  present  year,  when  his  appointment  as  manager  of  the 
Lima  Locomotive  Corporation  became  effective. 

\\  .  P.  Barba.  vice-president  of  the  Midvale  Steel  Company, 
Worth  Brothers  Company  and  the  Wilmington  Steel  Com- 
pany, has  resigned,  and  the  duties  of  vice-president  of  these 
three  companies  will  be  assumed  by  E.  E.  Slick,  vice-president 
of  the  Cambria  Steel  Company.  Mr.  Barba  will  take  a  few 
months'  rest  and  travel  before  taking  up  some  special  work 
along  the  lines  of  his  wide  experience  at  Midvale;  he  does 
not  intend  to  undertake  the  same  character  of  work  that  he 
is  now  relinquishing.  Mr.  Barba  had  been  in  the  employ 
of  the  Midvale  Steel  Company  for  .16  years.  Entering  Mid- 
vale in  1880  as  a  boy,  in  nine  years  he  was  made  chief  chem- 
ist, then  department  superintendent,  and  not  long  after,  gen- 
eral manager  of  sales.  A  few  years  ago  he  was  made  general 
superintendent,  and  upon  the  resignation  of  the  general  man- 
ager he  was  called  ui)on  to  fill  that  position,  which  he  held 
until  he  was  made  vice-president  at  the  time  of  the  taking 
over  of  the  plant  by  the  Corey  intere.sts. 

Articles  of  incorporation  have  i)een  filed  in  Delaware  for 
the  Inter-Continental  Machinery  Corporation  with  a  nomi- 
nal authorized  capital  stock  of  $500,000.  It  is  understood 
that  the  new  enterprise  will  deal  in  machinery  in  general,  but 
specialize  in  machine  tools  both  in  the  United  States  and  for- 
eign countries.  The  organization  is  headed  by  Charles  N. 
Thorn,  until  recently  vice-president  of  the  Allied  Machinery 
Company  of  America,  which  is  now  jiart  of  the  American 
International  Corporation.  Mr.  Thorn  had  been  connected 
with  Manning,  Maxwell  &  Moore  for  14  years.  The  other 
officers  consist  of  Joseph  S.  Clark,  of  E.  W.  Clark  &  Co., 
Philadelphia;  R.  E.  Robinson,  of  R.  E.  Robinson  &  Co., 
bankers.  New  York,  and  Chester  B.  Overbaugh,  formerl}- 
manager  of  the  Thompson-Starrett  Company,  Washington,  D. 
C,  vice-presidents,  and  Arthur  M.  Watkins,  secretary.  The 
company  will  establish  branch  offices  in  the  principal  coun- 
tries of  Europe,  beginning  with  Russia,  in  which  country 
the  company  will  establish  its  branch  in  Petrograd,  follow- 
ing with  Moscow,  Odessa  and  Madivostok.  An  office  and 
salesroom  at  Paris,  France,  and  also  one  in  London,  will  fol- 
low.    It  is  also  planned  to  open  offices  in  China  and  Japan. 


Catalogues 


Oil  Exgixes. — Bulletin  Xo.  154.  recently  issued  by  the 
De  La  \'ergne  Machine  Company,  New  York,  describes  rhe 
De  La  \'ergne  type  "F"H''  crude  oil  engine. 

PORT.AHLK  Tools. — Bulletin  E-44,  recently  issued  by  ;he 
Chicago  Pneumatic  Tool  Company,  describes  the  Duntlev 
electric  sensitive  drilling  stand  and  electric  drill  to  fit  seiisi- 
tive  drilling  stands. 

Air  Compressors. — Bulletin  34-Z,  recently  issued  by  'he 
Chicago  Pneumatic  Tool  Company,  deals  with  the  companv's 
steam  driven  single  compressors  with  balanced  steam  valve 
and  automatic  flywheel  governor. 

BikxiNc.  Crude  Oil. — A  booklet  recently  issued  by  the 
De  La  Vergne  Machine  Company,  New  York,  says  that  in 
the  De  La  \'ergne  oil  engine  one  cubic  inch  of  oil  has  6,000 
sq.  in.  of  surface  all  exposed  to  the  high  temperature  oxygen 
at  the  same  instant. 

Wei.I)IN(;  .and  Cittino. — The  Searchlight  Company,  Chi- 
lagn,  is  now  distril)uting  catalogue  Xo.  12  on  Searchlight 
welding  and  cutting  equipment.  The  booklet,  to  quote  from 
its  title  page,  is  ''A  book  of  specific  information  on  the  weld- 
ing and  cutting  of  metals  by  the  oxy-acetylene  process,  to- 
getlier  with  a  catalogue  of  the  equipment  necessary  for  such 
work."  There  are  many  illustrations  showing  the  Search- 
light etjuipment  and  the  work  for  which  it  is  adapted. 

Rubber  Goods  for  Railro.ad  Service. — This  is  the  title 
of  a  48-page  booklet  which  has  recently  been  published  bv 
the  B.  F.  Goodrich  Company,  .\kron,  Ohio.  In  it  are  de- 
scribed the  various  items  of  the  Goodrich  line,  including  a 
complete  line  of  hose  for  fire  protection,  pneumatic  tools,  air 
l)rake,  steam  heat,  etc.;  belting  for  axle  lighting  sets,  con- 
veyor belts,  transmission  belts,  rubber  matting,  interlocking 
tiling,  gaskets,  insulation,  etc.  The  book  is  well  illustrated 
and  is  gotten  up  in  an  attractive  manner  throughout. 

Horizontal  Power  Pumps. — Bulletin  No.  201  of  the 
National  Transit  Pump  &  Machine  Company,  Oil  City,  Pa., 
is  a  20-page  pamphlet  devoted  to  the  company's  line  of  hori- 
zontal piston  power  pumps,  which  are  designed  to  cover  a 
wide  range  of  general  service.  The  pumps  are  designed 
either  for  belt  or  direct  connection  to  the  prime  mover  and 
are  furnished  direct  connected  to  National  Transit  gas  and 
oil  engines  of  the  vertical  type.  The  pamphlet  is  a  complete 
catalogue,  giving  sizes  and  dimensions  of  the  various  types. 

Taps  and  Dies. — The  Greenfield  Tap  &  Die  Corporation. 
Greenfield,  Mass.,  has  issued  a  booklet  relative  to  the  "Gun" 
tap  which  it  has  recently  perfected  and  put  upon  the  market. 
This  tap  is  especially  strong  and  efficient.  Its  cutting  edges 
at  the  point  are  ground  at  an  angle  to  the  axis  of  the  tap  in 
order  to  cut  with  a  shearing  action.  This  throws  the  chips, 
unbroken,  ahead  of  the  tap  instead  of  allowing  them  to  col- 
lect in  and  clog  the  flutes.  \  two  or  three  flute  construction 
is  thus  possible  and  much  shallower  flutes  are  possible  than 
in  the  ordinar\  tap.  \  description  of  the  tap  appeared  in 
the  Railuay  Mcchnnical  Kiij^inefr  for  August,  page  429. 

Spraco  System  for  C\)OLiNr.  (Ondensixg  Water.- - 
This  is  the  title  of  a  16-page  booklet  recently  is.sued  by  tlit^" 
Spray  Engineering  Company,  Boston,  Mass.  In  the 
"Spraco"  system  the  hot  water  is  cooled  by  spraying  it  into 
the  air  so  that  when  it  falls  into  the  basin  or  pond,  its  ten  - 
perature  is  sufficiently  reduced  to  permit  of  its  being  usel 
over  again.  The  booklet  describes  the  system  in  detail 
showing  its  advantages  and  the  economies  derived  from  its 
use  and  a  number  of  views  are  given  of  Spraco  .systems  in 
operation.  The  same  company  has  also  issued  two  leaflets 
relating  respectively  to  the  "\'aughan  Flow  Meter"  and 
"Cooling  W'ater  for  Ice  Plants." 
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The  It   was   our   intention  to  announce   in 

this  issue  the  winners  in  the  prize  com- 
petitions  on   hot    boxes    under   freight 
Competitions  ^^^^^    ^^^^    ^j^g   benefits    of    convention 

attendance.  Unfortunately  the  judges  were  unable  to  come 
to  a  conclusion  as  to  the  winners  in  either  of  these  contests 
and  we  are  forced  to  postpone  announcement  of  the  results 
until  the  January  issue.  We  are  greatly  in  hopes,  however, 
that  the  decisions  in  both  competitions  will  be  made  shortly 
and  that  we  will  be  able  to  notify  the  winners  and  send 
out  the  checks  early  in  December. 


We  are  only  beginning  in  this  country  to  realize  the  necessity 
for  the  conservation  of  human  energy,  as  well  as  of  physical 
energy  and  materials.  No  matter  what  your  position  may 
be  you  can  find  plenty  of  opportunities  to  improve  the  work 
of  your  gang,  shop  or  department,  if  you  will  go  at  it  in  the 
right  spirit.  Begin  with  yourself  and  then  get  busy  on  the 
men  under  you. 


_L      .,  , .  In  study mg  recent  annual  reports  of 

The    Makinj;  ^,  i  r  j    x-      .     • 

the    railways    four    distmct    improve- 

_         .  ments    stand   out   because   of   marked 

economies    which    they    have    brought 

about.     Without  attempting  to  list  them  in  the  order  of  their 

importance  they  are,  (a)  increased  average  trainloads,  which 

are  far  greater  in  proportion  than  any  increases  which  may 

have  resulted  directly   from  the  introduction  of  new   and 

larger  power,  from  the  modernization  of  old  locomotives,  or 

from  reduction  of  grades  and  curves;  (b)  marked  reductions 

in  the  amount  of  fuel  used  on  locomotives  per  unit  of  work 

done;  (c)  heavy  reductions  in  the  amounts  paid  out  for  loss 

and  damage  to  freight;    (d)    a  gratifying  decrease  in   the 

amounts  expended  for  loss  of  life  and  injuries. 

Many  things  are  responsible  for  these  various  savings; 
but  underlying  it  all  is  one  great  force — that  of  education. 
These  things  were  not  accomplished  by  any  one  man,  or  any 
group  of  men.  They  have  been  fruitful  only  in  so  far  as 
everyone  having  anything  to  do  with  them  has  been  awak- 
ened to  his  responsibilities  and  has  been  showTi  how  to  do 
his  particular  work  in  a  way  to  get  the  best  results.  Many 
means  have  been  taken  to  bring  about  this  awakening. 
Obviously,  the  officers  first  had  to  awaken  and  gain  a  vision 
of  the  possibilities.  Publicity  campaigns  of  one  sort  or  an- 
other were  waged.  Above  all,  however,  was  the  personal 
work  done  by  those  in  charge  in  instructing  their  subordi- 
nates as  to  details  and  inspiring  them  to  co-operate  and  help 
with  their  criticisms  and  suggestions. 

Some  roads  have  done  more  than  others;  some  shops  and 
divisions  on  the  same  road  have  gone  far  ahead  of  others 
because  of  their  leaders  and  tlie  knowledge  they  have  been 
able  to  impart  and  the  spirit  that  they  have  been  able  to  in- 
spire in  their  followers.  It  is  true  that  in  many  instances 
material,  equipment  and  improved  facilities  have  played  an 
important  roll,  but  far  more  vital  than  these  has  been  the 
better  use  which  has  been  made  of  the  human  material.  And 
this  does  not  mean  exhausting  or  overworking  the  individual. 
In  most  cases  the  spirit  in  which  the  task  was  approached 
by  the  individual  really  made  his  work  easier  than  before. 
It  has  required  a  greater  expenditure  of  brain  energy  and 
possibly  less  physical  effort.  It  has  caused  many  discour- 
aged individuals  to  take  a  real  pride  in  their  work  and  to 
realize  the  possibilities  and  responsibilities  of  their  positions. 


Machining  ^'^^  necessity  of  removing  the  "dead" 

J  .  metal   from  punched   holes   in   firebox 

sheets  before  applying  the  stavbolts  is 

Journals  generally     acknowledged       That     the 

same  principle  applies  to  locomotive  axles  and  other  similar 

parts  of  cars  and  locomotives  is  clearly  brought  out  in  the 

report  of  the  investigation  made  of  a  locomotive  axle  failure 

published  elsewhere  in  this  issue.     The  sole  cause  of  this 

accident  is  attributed  to  the  fact  that  the  finishing  cut  on 

the  journal  did  not  remove  the  ''dead"  metal  caused  by  the 

heavy  roughing  cut  taken  in  turning  down  the  axle  from  the 

rough  forging.     This  left  a  surface  that  could  not  withstand 

the  bending  stresses  to  which  the  axle  was  subjected.     This 

surface  metal  gave  way  forming  cracks  in  the  axle  itself 

which  gradually  grew  larger  until  the  axle  broke. 

The  theory  of  the  behavior  of  the  axle,  as  presented  in 
the  report,  is  that  the  surface  metal  of  the  journal  was  in 
tension,  thus  tending  to  open  up  cracks  in  its  structure, 
whereas  had  a  proper  finishing  cut  been  taken  and  the  jour- 
nal properly  rolled,  the  surface  metal  would  have  been  in 
compression,  thus  resisting  tlie  bending  action  instead  of 
augmenting  it.  This  point  should  be  carefully  considered 
in  all  round  parts  that  are  subjected  to  a  similar  action. 
Time  may  be  saved  by  taking  heavy  roughing  cuts  but  suffi- 
cient metal  must  be  left  so  that  the  finishing  cut  will  remove 
all  of  the  "dead"  metal  and  further,  where  necessary,  the 
parts  should  be  rolled  to  insure  a  close  grained  metal 
structure. 

Other  points  brought  on  in  the  inspector's  report  also 
showed  that  the  general  workmanship  in  making  this  axle 
was  poor.  The  wheel  had  a  very  small  bearing  in  the  wheel 
seat,  which  would  have  caused  an  accident  later  on,  and 
mistakes  had  been  made  in  the  location  of  the  keyway. 


Locomotive  On  September   1    the   Interstate  Com- 

Headliifht  merce  Commission  extended  until  Jan- 

uary  1,  1917,  the  effective  date  of  the 
earings  ^^^^^  requiring  all  new  steam  locomo- 

tives and  all  steam  locomotives  given  a  general  overhauling 
subsequent  to  that  date  to  be  equipped  with  high  power 
headlights  with  sufficient  intensity  to  enable  persons  with 
normal  vision  in  the  cab  of  a  locomotive,  under  normal 
weather  conditions,  to  see  a  dark  object  the  size  of  a  man 
for  a  distance  of  1,000  ft.  or  more  ahead  of  the  locomotive. 
A  hearing  was  held  at  Washington  during  the  week  begin- 
ning October  30  to  consider  a  series  of  tests  made  with 
electric  headlights  on  the  New  York  Central.     Oral  argu- 
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ments  were  also  heard  by  the  commission,  and  briefs  filed, 
on  November  27. 

As  will  be  noted  elsewhere  in  this  issue,  a  number  of 
startling  facts  were  brought  out  during  the  hearings.  It 
is  difficult  to  explain  the  position  which  has  been  taken 
by  organized  labor  in  advocating  the  adoption  of  the  high 
power  headlight.  While  it  may  have  advantages  on  single 
track  lines  in  sparsely  settled  districts  of  the  country  where 
traffic  is  light,  there  .seems  to  be  little  question  l)ut  what  it 
is  absolutely  dangerous  on  double  or  multiple  track  lines 
with  a  heavy  density  of  traffic.  Although  evidence  which 
was  presented  clearly  proved  that  the  Brotherhood  of  Loco- 
motive Engineers,  through  Grand  Chief  Warren  S.  Stone, 
had  expelled  members  from  the  brotherhood  because  they 
had  testified  against  the  use  of  the  high  power  headlight,  at 
least  80  engineers  were  on  hand  in  Washington  to  testify 
that  the  use  of  such  headlights  was  dangerous.  It  is 
reasonable  to  suppose  that  they  would  hardly  have  taken  this 
step  at  the  risk  of  losing  their  insurance  and  other  rights 
in  the  organization  and  incurring  the  displeasure  of  their 
fellows  had  they  not  held  very  strong  convictions  on  the 
subject. 

It  is  hard,  also,  to  understand  the  attitude  of  the  locomo- 
tive boiler  inspection  department  at  Washington  in  working 
so  intimately  with  the  brotherhood  leaders  in  advocating 
the  use  of  the  high  power  headlight.  Nor  can  one  under- 
stand why  Alonzo  G.  Pack,  assistant  chief  inspector  in  the 
locomotive  boiler  inspection  department,  should,  almost 
within  the  hearing  of  the  Interstate  Commerce  Commission, 
remind  one  of  the  engineers  of  the  brotherhood  rule  that 
he  could  be  expelled  for  interfering  with  legislative  matters 
of  the  brotherhood.  There  is  in  the  federal  penal  code  a 
section  which  prescribes  a  fine  of  $5,000  and  six  years' 
imprisonment  for  intimidation  or  wrongful  influencing  of 
witnesses  in  a  proceeding  before  a  United  States  court  or 
commissioner.  The  brotherhood  leaders  should  be  made  to 
feel  the  force  of  this  law. 

It  is  fully  realized  that  the  members  of  the  Interstate 
Commerce  Commission  are  overburdened  with  duties,  but 
in  justice  to  the  railroads  it  is  to  be  hoped  that  each  of 
its  members  can  find  time  personally  to  study  over  the 
evidence  which  was  presented  at  the  hearings.  If  this  is 
done  the  department  of  locomotive  boiler  inspection  will 
undoubtedly  be  ordered  to  modify  the  proposed  rule  on 
high  power  headlights,  which  is  not  only  unreasonable  but 
dangerous,  despite  the  assertion  made  by  Grand  Chief  Stone 
that  such  headlights  should  be  considered  as  a  "safety 
device." 


any  position  in  the  mechanical  department  of  a  railroad  an 
be  substituted  for  that  of  the  fireman  and  the  poem  will  still 
hold  good. 

THE  JOB  HIGHER  UP 

By  R.  T.  Strohm 

There  are  times  when  toil  grows  dreary 

And  the  world  seems  none  too  kind, 
And  the  worker's  frame  is  weary 

With  the  long-continued  grind; 
And  the  thing  that  keeps  him  going 

When  his  nerve  and  strength  have  fled 
Is  the  hope  that  comes  with  knowing 

There's  a  better  job  ahead. 

He  is  sure  to  be  more  willing 

And  less  apt  to  lag  and  droop 
If  he  knows  that  oil-cup  filling 

Or  the  swinging  of  a  scoop 
Will  not  haunt  the  years  remaining 

With  its  humdrum,  but,  instead, 
Give  experience  and  training 

For  the  better  job  ahead. 

He  will  throw  his  best  endeavor 

Into  every  phase  of  work, 
And  the  chances  are  he'll  never 

Be  a  loafer  or  a  shirk 
If  his  modest  occupation. 

Though  it  yields  him  meat  and  bread, 
Is  a  sort  of  preparation 

For  a  better  job  ahead. 

Nothing  kills  his  high  ambitions 

Quite  so  thoroughly  as  when 
He  observes  advanced  positions 

Go  to  new"  and  unknown  men ; 
So  you  really  cannot  blame  him 

If  his  spirit's  dull  and  dead, 
When  you  don't  intend  to  name  him 

For  the  better  job  ahead. 


The  Situation 
•t  Washington 


Promotion!  in  the      ^he  following  poem,  which  appeared  in 
-,    ,     .    ,  a    recent    number    of    Power,    relative 

Meohanical  ^      xu  i  ^       r 

to  the  advancement  of  men   m  mmor 

Department  positions  in  the  stationary  engine  field 

applies  so  thoroughly  to  the  mechanical  department  of  our 

railways  that  through  the  courtesy  of  Power  we  present  it 

to  our  readers.     There  is  a  lot  of  truth  in  the  poem  and  it 

should  be  carefully  considered  by  all  mechanical  department 

officers,  from  the  highest  to  the  gang  foreman.     To  most 

people  there   is  something  more  to  life  than  a  mere  three 

square  meals  a  day.     A  man  will  work  harder  and  more 

conscientiously  if  he  feels  that  there  is  a  possibility  of  future 

advancement   in   the   particular   line   of   work   which   he   is 

following.     Nothing  is  more  discouraging  than  to  bring  in 

outside  men  to  fill  the  positions  immediately  ahead  of  him. 

Where  this    is    the    practice  the  proper  esprit  de  corps  will 

never  be  obtained,  and,  further,  it  is  an  indication  of  poor 

organization,  for  no  shop  or  department  can  be  considered 

well  organized  in  which  there  is  not  a  man  in  the  organization 

who  has  been  brought  up  and  trained  to  fill  the  openings  in 

the  administrative  ranks  as  they  may  occur. 

The  poem  speaks  of  the  fireman  in  the  stationary  plant,  but 


When  President  Wilson  surrendered  to 
the  brotherhood  chiefs  last  September 
he  insisted  that  Congress  should  enact 
a  law  to  provide  not  only  for  the  estab- 
lishment of  an  eight-hour  day  and  the  appointment  of  a  small 
body  of  men  to  observe  the  actual  results  of  the  adoption  of 
the  eight-hour  day  in  railway  transportation,  but  also  that 
the  Interstate  Commerce  Commission  should  be  enlarged; 
that  Congress  should  consider  the  question  of  an  increase  of 
freight  rates  to  meet  the  additional  expenditures;  that  pro- 
vision should  be  made  to  prevent  strikes  or  lockouts  until 
arbitration  had  been  resorted  to;  and  also  that  the  chief 
executive  should  have  the  power,  in  case  of  military  neces- 
sity, to  take  control  of  the  railroads  and  rolling  stock  or 
such  portions  of  them  as  might  be  necessary,  for  military 
purposes.  It  is  understood  that  in  his  message  to  Congress, 
which  will  be  presented  before  this  issue  reaches  its  readers, 
he  will  insist  that  the  legislation  on  this  program  which  was 
not  attended  to  in  September  be  given  prompt  consideration. 

Meanwhile  a  test  case  as  to  the  constitutionality  of  the 
Adamson  eight-hour  law  has  been  rushed  to  the  Supreme 
Court  in  the  expectation  that  arguments  will  be  heard  and 
a  decision  will  be  handed  down  before  the  law  becomes 
effective  on  January  1.  Even  should  it  become  effective,  a 
long  time  must  elapse  before  it  can  be  definitely  decided 
just  what  it  means  and  how  it  should  be  applied. 

In  addition  to  all  this,  the  Newlands  or  Congressional 
Joint  Commitee  on  Interstate  Commerce  opened  hearings  on 
November  20  with  a  view  to  investigating  the  entire  problem 
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of  railway  and  public  utility  regulation.  These  hearings 
',vill  extend  over  a  considerable  period  and  will  be  of  a 
,nost  comprehensive  nature.  The  railroads  were  called 
ipon  first  to  state  their  case  and  make  such  recommenda- 
i;ons  or  suggestions  as  they  might  think  wise,  and  several 
nays  were  required  for  the  presentation  of  testimony  by 
Alfred  P.  Thom,  counsel  for  the  Railway  Executive  Advisory 
rommittee.  Briefly,  the  railroads  are  in  favor  of  a  fair 
and  stable  system  of  regulation  and  to  secure  it  they  advo- 
cate that  the  entire  power  and  duty  of  regulation  should 
be  placed  in  the  hands  of  the  national  government,  except 
for  local  or  incidental  questions  that  can  be  more  easily 
handled  by  state  authorities.  An  enlargement  of  the  Inter- 
state Commerce  Commission  is  recommended,  as  well  as 
the  creation  of  a  new  federal  railroad  commission  and 
regional  commissions  in  order  that  prompt  attention  may  be 
given  to  all  questions  which  may  arise  in  connection  with 
railroad  rates  and  regulation.  This  would  make  it  possible 
for  the  commission  to  confine  the  suspension  of  rates  to  60 
days  from  the  time  the  tariffs  are  filed  instead  of  10  months 
as  at  present.  The  federal  incorporation  of  railways  is 
also  advocated,  as  well  as  giving  the  federal  government 
exclusive  power  to  supervise  the  issuance  of  securities  by 
interstate  carriers. 

With  all  of  the  above  mentioned  agencies,  at  work  upon 
the  railroad  problem  the  next  few  months  promise  to  be 
critical  ones  in  the  history  of  railroading.  If  action  is 
taken  which  will  provide  for  constructive  instead  of  restrictive 
and  corrective  regulation,  and  if  measures  are  adopted  that 
will  insure  fair  treatment  of  the  railways,  so  that  investors 
may  be  attracted  instead  of  being  repelled,  it  will  mark  a 
distinct  j^dvance.  If,  on  the  other  hand,  the  present  situa- 
tion is  allowed  to  remain  unchanged  or  a  narrow  policy 
is  followed,  the  country  at  large  must  surely  suffer,  for  in 
order  to  extend  its  productive  territory-  and  have  its  citizens 
efficiently  served,  the  railroads  must  very  greatly  increase 
their  equipment  and  facilities  and  must  enjoy  at  least  a 
fair  degree  of  prosperity.  / 


Elsewhere    in    this    issue    figures    are 
Do  Your  Equip-       „:^y^^   showing  that  the   railways   and 
ment  Buying  other  users  of  cars  and  locomotives  in 

Early  the  United  States  and  Canada  placed 

orders  during  November  for  408  loco- 
motives, 44,001  freight  cars  and  510  passenger  cars.  It  is 
also  noted  that  during  the  month  orders  were  reported  as  hav- 
ing been  placed  with  locomotive  builders  for  foreign  loco- 
motives to  the  number  of  755,  or  a  total  of  both  foreign  and 
domestic  locomotives  of  1,163. 

These  purchases  made  Novemlier  the  best  month,  as  far 
as  new  business  in  railway  cars  and  locomotives  is  con- 
cerned, in  at  least  the  last  three  years.  In  fact,  the  domestic 
orders  for  locomotives  exceeded  those  reported  in  the  entire 
first  six  months  of  1915,  while  the  freight  car  total  was 
greater  than  that  for  the  first  seven  and  one-half  months  of 
1915.  The  November  orders  added  appreciably  to  the  1916 
totals.  Domestic  orders  for  locomotives  so  far  reported  this 
year  now  total  2,538  as  compared  with  a  total  in  all  12 
months  of  last  year  of  1,612.  Freight  car  orders  to  Novem- 
ber 30,  this  year,  now  total  142,399  as  compared  with 
109,792  from  January  1  to  December  31  last  year.  Pas- 
senger car  orders  now  total  1,462  exclusive  of  subway,  ele- 
vated and  Pullman  cars  as  against  a  similar  figure  for  12 
months  in  1915  of  1,467. 

The  amount  of  business  that  is  being  done  in  railway 
equipment  will  be  even  better  realized  when  it  is  observed 
that  in  November  contracts  were  reported  for  over  $100,- 
000,000  worth  of  cars  and  locomotives.  There  were  408 
domestic  locomotives  which,  considering  the  large  number 
of  heavy  locomotives  ordered,  may  be  put  at  $30,000  each, 
a  total  of  $12,240,000;  44,001  freight  cars  at  $1,500  each, 


$66,001,500;  and  510  passenger  cars  at  about  $18,000  each, 
$10,800,000,  a  total  of  domestic  orders  of  $89,041,500.  To 
this  will  be  added  755  foreign  engines  at  something  like 
$14,000,000.  In  short,  the  purchases  of  cars  and  locomo- 
tives reported  in  a  short  30  days  have  totaled,  according  to 
these  conservative  estimates,  no  less  than  $103,041,500. 
Truly,  our  car  and  locomotive  plants  next  year,  should  be 
showing  us  annual  reports  that  will  put  the  "war  brides" 
in  the  shade. 

Bear  in  mind  that  these  enormous  purchases  are  being 
made  while  prices  for  cars  and  locomotives  are  from  25  to 
40  per  cent  above  their  normal  level  and  while  deliveries 
are  exceedingly  poor.  In  fact,  a  railway  ordering  equip- 
ment at  the  present  time  cannot  expect  deliver^'  l)efore  June 
or  July,  1917.  The  equipment  market  during  the  summer 
of  1916  was  fairly  good,  but  at  all  times  there  was  a  decided 
drag  because  of  high  prices,  as  evidenced,  for  example,  by 
the  large  number  of  withdrawals  of  inquiries.  During  these 
months  the  railways  could  have  financed  heavy  purchases, 
but  they  could  not  see  their  way  clear  to  placing  large  con- 
tracts while  there  was  still  some  chance  that  prices  would 
fall  again  or  while  there  were  possibilities  that  the  cars  and 
locomotives  would  not  be  delivered  before  the  war-time  busi- 
ness and  revenues  had  fallen  off.  It  has  now  become  appar- 
ent that  no  decline  in  prices  is  to  be  expected  for  some  time. 
This  and  the  fact  that  as  new  orders  are  placed,  deliveries 
will  become  poorer  and  poorer,  present  the  incentive  for  the 
present  rush  of  business.  The  railway  that  has  not  already 
contracted  for  its  requirements  for  many  months  ahead 
should  take  good  note  of  these  conditions.  It  can  apparently 
gain  but  very  little  by  postponing  its  purchases  even  a  little 
while  longer. 

The  amount  of  shop  equipment  purchased  by  the  railways 
does  not  perhaps  present  quite  so  bright  a  picture  as  is  fur- 
nished by  cars  and  locomotives,  but  there  is  reason  for  grati- 
fication that  the  railways  are  now  beginning  to  get  into  the 
market.  The  railways  need  equipment  badly  as  a  direct 
result  of  their  present  great  activit}',  and  it  is  only  because  of 
high  prices  and  poor  deliveries  that  they  have  not  issued 
large  lists  of  their  requirements.  How  long  they  could  hold 
off  from  buying  tools  has  at  all  times  been  problematical.  It 
is  now  evident  that  they  should  not  hold  off  much  longer. 
To  I^e  sure,  deliveries  are  still  poor  though  not  as  bad  as 
they  were.  Prices  are  still  high;  they  are  from  40  to  70 
per  cent  higher  than  they  were  a  year  ago.  But  as  in  the 
case  of  cars  and  locomotives,  the  end  does  not  appear  in 
siglit.  The  railway  that  has  not  covered  its  machine  tool 
requirements  should  "watch  its  step." 


NEW   BOOKS 

How  to  Build  Up  Furnace  Efficiency.  By  Joseph  W.  Hayes.  Tenth  edition. 
Bound  in  paper.  158  pages,  5  in.  by  7  in.  Published  by  the  author, 
Rogers   Park,   Chicago,   111.      Price,   $1    postpaid. 

The  first  edition  of  this  book  was  published  in  1908  and 
the  fact  that  this  is  the  tenth  edition  published  within  a 
period  of  eight  years  is  sufficient  evidence  that  it  has  been 
very  widely  read.  The  author  is  a  combustion  engineer,  who 
has  several  publications  to  his  credit,  dealing  with  the  tech- 
nical phases  of  combustion  and  fuel  economy.  In  the  pres- 
ent volimie,  however,  the  aim  of  the  author  has  been  to  treat 
the  subject  in  a  popular  way,  very  little  being  said  relative 
to  the  theory  of  combustion.  The  purpose  has  been  to  show 
the  manager,  the  superintendent  and  the  engineers  and  fire- 
men of  power  plants,  how  they  may  proceed  actually  to 
effect  economy  in  the  consumption  of  fuel  with  results  which 
will  be  felt  immediately  in  reductions  in  the  coal  bills.  The 
book  is  written  in  a  breezy  style  and  is  well  illustrated  with 
drawings  and  diagrams.  It  also  contains  illustrated  descrip- 
tions of  such  equipment  as  draft  recorders  and  apparatus 
for  gas  analysis,  with  instructions  for  their  use  as  a  means 
of  checking  furnace  efficiency. 
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Communications 

TOBESURA  WENO  ON  THE  HEADLIGHT  LAW 

{fVith  apologies  to   Wallace  Irwin.) 

Dear  Editor: 

In  my  previous  epistle,  I  express  grave  fear  of  possible 
impeachment  my  job  I.  C.  C.  Federal  detector.  Since  which 
I  are  about  convince  circumstance  deal  me  four  ace.  I  refer 
to  headlight  law  by  honorable  commission.  Some  time  since, 
big  mechanical  bugs  confab  with  Chief  Detector  at  Washing- 
ton, secret  test  are  made  by  prominent  western  RR  super- 
vised by  Federal  detectors  under  I.  C.  C.  code  prepared  for 
occasion  and  entire  different  from  crude,  unscientific  scheme 
use  by  federation  of  R.R.  officials  which  manufacture  report 
for  amusement  Atlantic  City  mm  convention.  Aforesaid 
scientific  test  develop  that  propose  light  must  consume  enough 
currents,  kilowatts  and  mean  spherical  candle  powers  to 
cause  normal  brotherhood  engineer  in  normal  atmospheric 
atmosphere  to  detect  normal  dark  man  on  track  1,000'  ahead 
of  cattle-guard  when  electric  headlight  are  in  normal  state 
of  preparedness.  This  rule  No.  29  emitted  by  Hon.  I.  C.  C. 
embody  four  condition  of  normality  which  are  same  as  draw- 
ing four  ace  to  poor  jap  detector  like  yours  truly. 

Dear  sir,  you  being  educated  editor  see  quick  there  is  28 
illegal  combinations  in  four  normalities  mention — so  Federal 
detector  have  same  number  chance  to  put  embargo  on  smart- 
aleck  mm.  You  understand  when  I  flag  unlimited  express 
and  inspect  headlight,  engineer  declare  he  see  object  on  track 
1,000'  I  reject  appeal  immediate  account  not  normal  night- 
moon  and  stars  shining.  Or  on  dark  night,  engineer  .see  man 
on  track  1,002'  away;  R  R,  representative  laugh  exulting  and 
.say  O.K.  Init  I  unable  to  accept — man  not  normal  dark  object 
because  he  are  white  man,  face  and  hands  not  normal  dark 
and  he  sport  straw  hat.  In  same  way,  I  can  report  engineer 
not  normal  on  account  he  have  cat  eyes  or  atmosphere  not 
normal  on  account  dew  or  fog  which  magnify  headlight  beam 
like  telescope  and  bring  object  close  to  view.  Or,  I  say  track 
not  normal  as  dark  object  only  500'  around  curve  and  head- 
light over  in  corn-field. 

So  I  have  regain  courage  and  equanimity  also  ability  to 
look  sassv.  Rule  No.  29  are  going  to  be  salvation  to  Federal 
detectors.  Yours  truly,  Tobesura  Weno. 


BROADEN     YOUR     VISION  ! 

I.AS  Vegas,  New  Mex. 

To  THE  Editor: 

It  seems  to  me  that  the  able  articles  in  the  recent  issues 
of  the  Railway  Mechanical  Engineer  and  the  Railway  Age 
Gazette  by  J.  T.  Anthony  on  fire-box  design  and  G.  M. 
Basford  on  the  subjects  that  should  invite  the  best  thoughts 
and  efforts  of  young  railway  men  of  today  must  be  pro- 
ductive of  a  great  deal  of  good.  Mr.  Anthony  ably  traces 
the  evolution  of  the  firebox  and  considers  the  things  that  are 
needed  to  make  it  still  more  efficient.  How  many  men  will 
this  appeal  to  and  set  thinking  deeply  with  the  set  purpose 
of  adding  something  to  the  sum  total  of  the  knowledge  of 
the  mechanical  world  on  this  most  important  subject?  Too 
few,  I  am  sure.  I  regret  to  say  that  the  most  besetting  fault 
of  railway  mechanical  men  among  those  of  "lower  rank  and 
lesser  renown"  is  not  to  think  deeply  of  the  subjects  that  are 
most  vital  to  the  railway  welfare.  By  far  the  greatest  single 
item  in  railway  outlay  for  material  is  the  cost  of  fuel,  and 
each  and  ever>-  thing  that  wc  can  do,  no  matter  how  trivial, 
to  reduce  the  sum  total  of  this  cost  is  well  worth  doing;  if 
the  thousands  of  mechanical  men  who  have  a  direct  oppor- 
tunity could  each  add  his  mite  the  results  would  be  indeed 
gratifying.  No  doubt  we  cannot  all  go  to  the  heart  of  the 
matter  and  materially  increase  the  efficiency  of  the  firebox 
but  some  of  us  can  and  the  rest  of  us  can  each  do  our  part 
toward  saving  fuel  and  keeping  the  power  in  condition  to 


obtain   the   maximum   of   efficiency   with   the  minimum  of 
expenditure. 

Thinking  of  our  calling  in  this  way  has  another  beneficial 
effect.  It  ennobles  our  profession  in  our  own  eyes,  acds 
dignity  to  the  humblest  task  and  gives  us  an  added  zest  a  id 
interest  in  life.  I  sometimes  wonder  if  railway  men  are  Lss 
attached  to  their  calling  than  other  men;  how  many  thousand 
times  do  we  hear  men  lamenting  the  day  that  they  began  a 
railway  career,  and  yet  the  fact  most  likely  remains  that  they 
have  received  more  of  the  comforts  of  life  for  the  efforts  they 
have  expended  than  they  could  have  in  any  other  calling, 
and  their  discontent  is  solely  due  to  the  fact  that  they  have 
not  taken  an  honest  personal  inventory  and  feel  themselves 
under- rated. 

It  is  axiomatic  that  a  chain  is  no  stronger  than  its  weakest 
link  and  an  organization  is  no  stronger  than  the  thought 
and  heart-felt  interest  of  the  rank  and  file  of  its  personnel. 
When  we  can  get  the  sub-foreman  and  his  mechanics  to  feel 
a  deep  interest  in  the  appliances  that  have  been  developed 
for  saving  fuel;  when  they  will  study  the  brick  arch  and  give 
it  in  their  minds  the  prominent  place  that  it  rightly  deserves; 
when  they  will  look  upon  a  successful  feed-water  heater  not 
as  a  new  f angled  "contraption,"  but  as  a  real  money  saver; 
when  they  will  set  their  minds  and  hearts  to  work  on  the 
development  of  pulverized  fuel  which  is  to  be  the  real  money 
saver  of  tomorrow;  when  they  will  enthusiastically  approve 
the  modern  apprentice  system  so  ably  developed  by  Messrs. 
Purcell  and  Thomas;  when  they  will  give  earnest  thought 
and  effort  not  only  to  the  needs  of  the  mechanical  depart- 
ment but  to  the  necessities  of  the  operating  department  as  well, 
then  indeed  will  our  progress  be  marked  and  rapid  and 
then,  too,  will  railway  men  be  more  content  and  happy  in  their 
work  because  an  enthusiastic  man  cannot  be  other  than  a 
happy  one. 

Another  effect  of  the  study  of  our  profession  as  outlined  by 
Messrs.  Thomas  and  Basford  will  be  to  raise  the  social  status 
of  our  calling,  thus  making  it  easier  for  us  to  secure  the 
highest  class  of  young  men  to  recruit  our  work  and  to  take 
up  our  burdens  when  we  are  no  longer  able  to  bear  them.  I 
believe  the  most  subtle  influence  at  work  in  the  last  decade 
to  prevent  the  better  class  of  young  men  from  becoming 
mechanics  has  been  a  certain  form  of  snobbery  that  decries 
against  a  man  in  overclothes.  This,  I  believe,  is  passing 
away  and  the  sturdy  words  recently  uttered  by  Charles  M. 
Schwab,  that  bare  hands  grip  success  better  than  kid  gloves, 
are  indicative  of  a  feeling  that  is  growing  and  that  should 
be  fostered. 

Going  back  to  the  first  proposition,  I  believe  that  such 
articles  as  those  of  Mr.  Anthony,  Mr.  Thomas  and  Mr.  Bas- 
ford will  do  a  world  of  good  because  they  will  teach  railway 
men  to  think  more  deeply  of  the  great  problems  involved  in 
what  I  feel  may  be  rightly  termed  the  science  of  mechanics 
and  of  men,  and  I  do  not  think  any  greater  good  could  be 
done  by  railway  officials  than  to  induce  every  earnest  thinker 
and  worker  to  become  a  subscriber  and  a  student  of  the  lead- 
ing railway  magazines,  magazines  that  disseminate  all  that 
is  soundest  and  best  in  modern  railwav  theory  and  practice. 

t.  T.  Ryan, 
Division  Foreman,  Atchison,  Topeka  &  Santa  Fe. 


Exports  of  Railway  Supplies. — Exports  of  railroad 
supplies  from  the  United  States  for  the  seven  months  ending 
with  July  amounted  to  $36,215,000,  as  compared  with 
$9,465,000  for  the  same  period  of  the  preceding  year,  ac- 
cording to  the  statement  issued  by  the  Department  of  Com- 
merce. Railway  cars  increased  in  value  from  $1,767,000 
to  $18,09.5,000,  largely  because  of  the  purchases  made  by  the 
Russian  government  for  the  equipment  of  its  new  lines,  which 
have  been  rushed  during  the  war.  Locomotives  numbered 
363,  of  which  111  went  to  Europe,  39  to  Canada,  70  to  Cuba. 
21  to  Mexico,  and  72  to  Russia.  , 


Traveling  Engineers'  Convention 


Reports     and     Discussion     on     Handling     Freight 
Trains,  Assignment   of    Power    and    Superheaters 


•if 
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THE  report  of  the  proceeding  of  the  tirst  part  of  the  con- 
vention of  the  Traveling  Engineers'  Association  at 
Chicago  was  published  in  the  Railway  Mechanical 
Engineer  of  November,  page  561.  Following  is  a  report  of 
the  remaining  sessions: 

SUPERHEATER  LOCOMOTIVES 

[The  question  of  the  advantages  of  superheaters,  brick 
arches  and  other  modern  appliances  on  large  locomotives, 
especially  those  of  the  Mallet  type,  was  continued  over  from 
last  year,  the  report  of  the  committee  remaining  substantially 
the  same.  This  will  be  found  in  the  Railway  Age  Gazette, 
Mechanical  Edition,  for  October,  1915,  page  499,  under  the 
heading  of  Modern  Appliances  on  Large  Locomotives.  The 
discussion  of  the  report  this  year  centered  on  the  subject  of 
superlieaters. — Editor.  ] 

W.  A.  Buckbee  (Locomotive  Superheater  Company) : — 
In  some  instances  where  superheaters  have  been  applied  to 
locomotives  and  no  other  change  has  been  made  in  the  design 
of  the  locomotives,  it  has  been  found  that  the  tonnage  can  be 
increased  about  10  per  cent.  The  reason  for  this  is  the 
increase  in  boiler  capacity  and  the  shorter  cutoff  at  which  the 
engine  may  be  run.  It  is  well  known  that  the  efficiency  of 
the  superheater  increases  the  harder  the  engine  is  worked 
which  means  that  the  steam  supply  is  greater.  In  many  cases 
the  diameter  of  the  cylinders  has  been  increased  with  the 
application  of  superheaters,  but  where  this  is  done  the  factor 
of  adhesion  must  be  carefully  considered.  In  some  cases  it 
is  advisable  to  increase  the  cylinder  diameter  and  to  decrease 
the  boiler  pressure,  keeping  the  same  tractive  effort.  This  not 
only  saves  fuel,  but  also  increases  the  life  of  the  boiler.  As 
to  whether  or  not  superheater  engines  will  start  a  train 
better  than  a  saturated  steam  engine,  it  has  been  found 
that  with  the  cylinders  hot,  superheater  engines  of  the  same 
tractive  effort  will  start  a  train  that  a  saturated  steam  engine 
will  not.  The  reason  for  this  is  that  the  steam  will  pass 
through  the  cylinders  without  being  condensed.  In  the 
saturated  engine  the  steam  that  is  condensed  in  the  cylinder 
evaporates  back  into  steam  as  soon  as  the  pressure  has  been 
reduced  sufficiently  and  thus  produces  a  large  volume  of 
steam  which  must  be  forced  out  through  the  nozzle.  With 
the  superheater  engine  this  is  not  so  and  for  that  reason 
the  nozzle  sometimes  is  reduced  in  area.  By  heating  the 
cylinders  of  superheater  engines  by  passing  steam  through 
them  and  out  through  the  cylinder  cocks  a  much  smoother  and 
'easier  start  can  be  made  with  long  heavy  trains  that  have 
been  standing  for  some  time. 

F.  P.  Roesch  (E.  P.  &  S.  W.):— In  order  to  obtain  the 
full  benefit  of  superheated  steam  in  locomotives  the  engines 
must  be  so  maintained  that  the  full  amount  of  superheat  will 
be  obtained.  A  pyrometer  is  absolutely  necessary  to  deter- 
mine this.  When  the  temperature  of  the  steam  is  below  570 
deg.,  the  economy  is  not  being  obtained.  The  difference  be- 
tween the  correct  temperature  and  an  inefficient  temperature 
is  so  hard  to  detect  in  the  operation  of  locomotives,  especially 
where  they  are  used  in  pool  service,  that  no  engineer  can  be 
expected  to  tell  whether  or  not  he  is  getting  the  proper  degree 
of  superheat  without  a  pyrometer.  The  superheater  flues 
should  be  kept  clean,  and  the  water  should  not  be  carried 
too  high  in  the  boiler.  On  the  El  Paso  &  Southwestern  a 
foaming  water  is  used  which  if  carried  too  high  in  the  boiler 
will  pass  over  into  the  superheater  units,  and  deposit  scale 
on  the  inside  of  the  tubes,  which,  of  course,  decreases  the 
efficiency  of  the  superheater.     This  can  only  be  detected. 


however,  by  the  use  of  the  pyrometer.  Steam  leaks  in  the 
cylinder  should  also  be  watched  carefully.  Superheated 
steam  is  thinner  than  saturated  steam  and  will  pass  through 
smaller  openings.  It  is  more  difficult  to  determine  these 
classes  of  leaks  on  superheater  engines  tlian  it  is  on  saturated 
engines.  Steam  should  be  admitted  to  the  cylinders  when 
drifting  in  order  to  give  them  the  proi)er  lubrication.  F'rom 
investigations  of  drifting  valves  we  have  found  that  a  drift- 
ing valve  sufficient  to  keep  the  relief  valve  closed  at  37 
m.  p.  h.  requires  just  about  one-half  a  ton  of  coal  per  day, 
which,  in  our  district,  means  approximately  $2.30.  We  find 
that  the  brick  arch  is  absolutely  necessary  in  connection  with 
the  superheater  if  full  benefits  from  its  use  are  to  be  obtained. 
By  the  use  of  the  arch  40  deg.  more  superheat  is  obtained 
than  when  the  arch  is  not  used,  and  on  starting  this  differ- 
ence is  100  deg. 

L.  R.  Pyle  (M.  St.  P.  &  S.  S.  M.) :— We  find  that  it  is 
necessary  for  superheater  engines  to  be  equipped  with  drift- 
ing valves,  and  have  found  them  to  be  cheaper  than  working 
steam  when  the  engine  is  drifting.  The  relief  valves  are 
closed  entirely.  The  fireman  will  be  able  to  fire  a  locomo- 
tive better  where  pyrometer-^  are  used.  He  does  not 
have  to  rely  on  the  boiler  gage  at  all.  If  he  can  keep  his 
engine  up  to  the  proper  degree  of  superheat  he  will  have  no 
difficulty  in  keeping  up  the  proper  boiler  pressure. 

B.  J.  Feeny  (I.  C): — The  condition  of  the  locomotive 
boiler  changes  so  slowly  that  it  is  impossible  to  detect  it 
without  the  pyrometer.  It  has  been  found  that  9  out  of  10 
holes  in  the  smokebox,  through  which  the  outside  steam  pipes 
pass  on  superheater  engines,  Ixxome  leaky.  This  has  been 
stopped  by  calking  these  openings  with  asl>estos  packing. 

Other  members  spoke  on  the  efficiency  obtained  from  the 
use  of  superheater  locomotives.  On  one  road  where  20 
engines  have  been  converted  to  superheaters  with  no  other 
change,  the  slide  valves  and  the  Stephenson  valve  motion 
being  retained,  the  tonnage  handled  by  the  engines  was  in- 
creased from  3,600  to  4,000,  with  the  working  pressure  of 
the  boiler  reduced  from  200  lb.  to  185  lb.  The  engines  do 
not  have  to  be  worked  any  harder.  It  was  believed  by  some 
that  due  to  the  absence  of  condensation  in  the  cylinders,  and 
also  to  the  higher  degree  of  temperature  of  the  cylinders,  the 
mean  effective  pressure  of  a  superheater  engine  was  higher 
under  the  same  conditions  as  a  similar  locMnotive  using 
saturated  steam.  It  was  generally  reported  that  better  time 
could  be  made  and  more  tonnage  could  be  handled  with  the 
superheater  engine  at  a  lower  fuel  and  water  consumption. 
In  Mallet  engines  it  has  been  found  that  the  temperature  of 
the  steam  in  the  low  pressure  steam  chest  is  15  to  18  deg. 
hotter  in  superheater  engines  than  in  saturated  engines.  The 
question  of  oil  to  be  used  was  discussed  but  it  was  the  general 
opinion  that  if  the  air  was  kept  out  of  the  cylinders  while 
they  are  hot  no  trouble  would  be  experienced  with  the  oil. 

HANDLING  FREIGHT  TRAINS 

The  purpose  of  this  report  is  to  recommend  projjer  methods 
for  making  up  and  handling  modem  freight  trains  on  both 
level  and  steep  grades,  so  that  the  smallest  amount  of  damage 
will  be  done  to  the  draft  gear.    It  may  be  recommended  that: 

All  passing  tracks,  stations,  water  tanks,  and,  in  fact,  any 
place  where  heavy  trains  have  to  stop,  should  be  located  on 
such  a  grade  that  the  train  may  be  stopped  without  either 
severe  pushing  or  pulling  action  on  the  draft  gear. 

All  unnecessary  stops  should  be  cut  out. 

The  brake  piston  travel   should  be  kept   uniform,   brake 
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pipe  leakage  be  kept  down  to  a  reasonable  amount,  retainers 
and  their  piping  be  kept  in  absolutely  good  condition,  good 
pumps  be  placed  on  the  locomotives  which  will  furnish  the 
necessary  air  to  handle  the  brakes. 

The  engineer  should  be  thoroughly  instructed  in  the 
handling  of  the  brake  equipment. 

Special  attention  should  be  paid  to  the  inspection  of  draft 
gear  at  terminals. 

Records  should  be  kept  of  the  individual  performance  of 
engineers  on  train  handling,  and  they  should  be  required  to 
make  a  written  statement  as  to  the  cause  of  the  damage  to 
the  draft  gear  on  the  trains  they  handle. 

Yard  Switching. — Much  of  the  damage  to  draft  gear  is 
done  in  switching.  It  has  been  found  that  when  a  bunch 
of  cars  was  coupled  up  at  a  speed  of  5  m.  p.  h,,  there  was  a 
buffing  stress  of  255,000  lb.  In  taking  slack  to  cut  off  a 
dynamometer  car,  which  was  21  cars  from  the  engine,  a 
shock  of  78,000  lb.  was  e.xperienced.  It  will  be  seen  from 
this  that  too  much  care  cannot  be  exercised  in  handling  cars 
by  all  concerned. 

The  committee  recommends  that  uniform  instructions  be 
given  to  cover  local  conditions  as  to  the  proper  manner  in 
which  to  handle  the  cars  and  trains  in  different  yards,  also 
that  hand  brakes  be  kept  in  good  condition,  so  the  yard  men 
can  stop  the  cars  by  them  if  necessary. 

Make-Up  of  Trains. — The  ideal  arrangement  of  a  train  of 
empties  and  loads  would  be  to  so  alternate  them  as  to  pro- 
duce, as  nearly  as  practicable,  a  uniform  degree  of  retardation 
throughout  the  train,  but  this  would  obviously  be  imprac- 
ticable. Tests  have  shown  that,  where  possible,  about  one- 
third  of  the  empties  should  be  placed  next  to  the  engine  and 
ahead  of  any  loads,  or  else  scatter  the  loads  throughout  the 
train  and  not  allow  them  to  be  bunched  in  any  one  place. 

From  the  tests  it  was  found  that  the  maximum  stress 
reached  under  any  conditions  with  a  train  made  up  as  above 
was  92,000  lb.,  while  the  maximum  stress  with  the  loads 
all  behind  was  223,000  lb.,  or  two  and  one-half  times  greater, 
and  with  the  loads  all  ahead  150,000  lb.,  or  60,000  lb. 
greater  than  experienced  where  the  loads  were  near  the 
middle  of  the  train.  A  record  of  the  tests  above  mentioned 
follows : 

Test  No.  1. — This  test  was  made  with  a  train  of  12 
empties,  then  10  loads,  the  dynamometer  car  and  21  empties. 
The  throttle  was  closed  at  a  speed  of  22  m.  p.  h.  and  30 
seconds  was  allowed  for  the  slack  to  bunch  in  the  train.  A 
15-lb.  brake  application  was  then  made  at  the  engine  and  the 

train  was  allowed  to  stop.  There  was  a  i)uff  of  20,000  lb. 
when  the  slack  ran  in  after  the  throttle  was  closed  and  before 
the  brakes  were  applied,  and  a  final  pulling  stress  of  50,000 
lb.  just  l)efore  the  train  came  to  a  stop. 

Test  No.  2. — The  same  make-up  of  train  was  used  and 
the  same  routine  was  followed,  but  the  brakes  were  applied 
when  a  speed  of  15  m.  p.  h.  was  reached.  The  slack  launched 
and  the  train  was  allowed  to  stop.  A  buff  of  39,000  lb.  was 
experienced  when  slack  ran  in,  and  a  final  jerk  of  92,000 
lb.  pulling  strain  was  obtained  at  the  moment  of  .stopping. 

Test  No.  3. — The  same  train  and  make-up  was  used.  At 
a  speed  of  12  m.  p.  h.,  with  the  slack  bunched,  the  brakes 
were  applied  in  emergency.  A  buff  of  50,000  lb.  was  expe- 
rienced when  the  slack  ran  in  and  a  58,000  lb.  jerk  at  the 
moment  of  stopping. 

Test  No.  4. — The  train  consisted  of  31  empties,  the 
dynamometer  car  and  then  10  loads.  At  a  speed  of  22^ 
m.  p.  h.  the  l)rakes  were  applied  with  a  12-lb.  reduction  im- 
mediately after  closing  the  engine  throttle.  With  the  train 
still  stretched  a  buff  of  120,000  lb.  was  experienced  and 
there  was  a  constant  pushing  strain  of  50,000  lb.  until  the 
stop  was  completed. 

Test  No.  5. — This  test  was  made  with  the  same  train,  but 
the  slack  was  allowed  to  bunch  before  the  brakes  were 
applied,  and  in  bunching  after  the  throttle  was  closed  a  buh 


of  40,000  lb.  was  experienced  with  a  final  buffing  strain  of 
74,000  lb.  at  the  time  of  stopping. 

Test  No.  6. — The  same  train  was  used  and  at  a  speed  <  f 
10  m.  p.  h.  the  brakes  were  applied  in  emergency  immediatey 
after  closing  the  throttle,  and  three  buffing  shocks  weie 
experienced.  The  first  was  223,000  lb.,  the  second  was  180- 
000  lb.  and  the  third  was  177,000  lb. 

Test  No.  7. — The  same  train  was  used  and  a  15-lb.  brake 
application  was  made  at  a  speed  of  11  m.  p.  h.     While  the 
slack  was  stretched  a  buffing  shock  of  87,500  lb.  was  expc 
rienced. 

Test  No.  8. — The  same  train  was  used.  When  backing; 
up  to  kick  off  the  caboose,  a  9-lb.  reduction  being  made  at  ;. 
speed  of  6  m.  p.  h.,  two  jerks  were  experienced,  one  80,000 
lb.,  the  other  120,000  lb. 

Test  No.  9. — Moving  ahead  at  4  m.  p.  h.  with  the  same 
train,  an  8-lb.  reduction  being  made,  the  buffing  experienced 
was  100,000  lb. 

Test  No.  12. — The  train  was  made  up  of  10  loads,  the 
dynamometer  car  and  31  empties.  At  a  speed  of  20  m.  p.  h. 
and  after  the  throttle  had  been  closed  and  the  slack  allowed 
to  bunch,  a  12-lb  service  application  was  made  from  the 
engine  and  the  train  allowed  to  stop.  During  this  test  a 
constant  pulling  strain  of  150,000  lb.  was  experienced. 

Test  No.  13. — With  the  same  train,  a  10-lb.  service  appli- 
cation was  made  at  a  speed  of  12  m.  p.  h.  When  the  brakes 
took  hold  on  the  rear  end  a  jerk  of  132,000  lb.  was  had;  the 
train  parted  by  breaking  the  drawbar  in  the  fourteenth  car 
from  the  engine  and  three  cars  behind  the  dynamometer  car. 

EMPTY   .AND   LOAD   BRAKE 

One  of  the  most  fruitful  causes  of  damage  to  draft  gear 
is  the  difference  in  braking  power  between  empty  and  loaded 
cars.  This  is  the  reason  why  so  much  stress  is  laid  upon 
the  importance  of  mixing  the  loads  and  empties  in  such  a 
manner  that  the  unequal  strains  will  be  spread  over  the 
train  so  that  it  will  not  do  damage. 

Braking  power  on  cars  varies  in  different  parts  of  the 
country  from  60  per  cent  to  80  per  cent  of  the  light  weight 
of  the  car,  and  drops  to  from  17  per  cent  to  30  per  cent 
when  the  car  is  loaded.  Now,  then,  if  we  could  get  a  brake 
equipment  which  would  give  a  uniform  braking  power  with 
both  empty  and  loaded  cars,  we  will  be  in  a  position  to 
handle  long,  heavy  freight  trains  faster  and  with  less  dam- 
age to  draft  jjear  and  with  greater  safety. 

In  the  new  empty  and  load  brake,  which  has  been  intro- 
duced on  several  roads,  we  have  to  a  great  extent  such  a 
brake.  On  one  road  the  cars  have  a  standard  braking  power 
of  50  per  cent  of  the  light  weight  of  the  car,  and  when 
loaded  and  cut  into  load  position  they  have  40  per  cent  of 
the  weight  of  the  car,  or  a  loss  of  only  10  per  cent  in  braking 
power  when  the  car  is  loaded  as  against  a  loss  of  40  per  cent 
to  43  per  cent  with  the  single  capacity  brake. 

The  reports  concerning  this  brake  indicate  that  it  will  in- 
crea.se  the  hauling  capacity  of  a  road  handling  heavy  trains 
down  steep  grades  and  tend  to  increase  the  safety  of  the 
operation  of  trains. 

Following  is  a  summary  of  tests  of  the  empty  and  load 
brake  made  with  a  dynamometer  car  on  the  road: 

The  greater  safety,  control  capacity  and  economy  possible 
by  the  use  of  the  empty  and  load  equipment  is  illustrated 
by  the  fact  that  when  the  same  brake  pipe  reduction  was 
made  with  a  90-car  train  having  30  empty  and  load  brake 
equipments  on  the  head  end,  and  also  with  a  90-car  train 
with  single  capacity  brake  equipment,  both  on  a  tangent  of 
iy2  per  cent  grade  and  at  a  speed  of  about  21  m.  p.  h.,  the 
train  with  the  empty  and  load  equipment  on  the  first  30 
cars  was  stalled,  whereas  the  speed  of  the  other  train  was 
only  reduced  to  about  8  m.  p.  h.  The  average  brake  pipe 
reductions  required  to  control  the  90-car  train  with  the  30 
empty  and  load  brake  cars  on  the  head  end  was  only  half 
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,  ureat  as  with  the  90-car  train  of  all  single  capacity  brakes. 
;  he  single  capacity  brake  train  could  not  be  re-charged  as 
iromptly  or  as  uniformly  as  the  other,  because  100  per  cent 
iicavier  brake  pipe  reductions  had  to  be  made. 

The  average  speed  on  the  grade  was  about  I6J/2  m.  p.  h. 
for  the  train  without  empty  and  load  brakes,  and  about  19 
m.  p.  h.  for  the  train  having  empty  and  load  brakes  (30 
on  the  head  end).  This  shows  that  a  higher  speed  can  be 
secured,  thus  increasing  the  capacity  of  the  road,  and  at  the 
>anie  time  a  greater  factor  of  safety  in  operation  is  afforded 
i)V  the  use  of  the  empty  and  load  brake  equipment. 

Just  preceding  the  final  application  at  the  foot  of  the 
i^radc  with  the  train  having  all  single  capacity  brakes,  the 
J.rake  pipe  pressure  was  only  78  lb.  instead  of  91  lb.,  as  it 
was  at  the  start.  With  the  similar  train  having  30  empty 
and  load  equipments  on  the  head  end  the  brake  pipe  pressure 
preceding  each  successive  application  was  93  lb. 

With  both  the  90  and  100-car  trains  having  empty  and 
load  equipments  there  was  an  average  reserve  braking  force 
available  at  all  times  during  the  descent  of  the  grade  such 
that  at  any  time  the  forces  being  employed  might  have  been 
increased  by  from  35  per  cent  to  55  per  cent  as  occasion  de- 
manded. On  the  other  hand,  the  train  without  empty  and 
load  equipment  was  being  taxed  to  its  capacity  throughout 
the  descent  of  the  grade. 

The  best  estimate  possible  from  the  data  at  hand  shows 
that  only  about  48  per  cent  of  the  maximum  available  air 
supply  was  required  in  the  handling  of  the  train  having 
empty  and  load  equipment,  whereas  it  was  necessary  to  use 
about  54.5  per  cent  of  the  maximum  compressor  capacity 
for  the  train  not  having  empty  and  load  equipments. 

Emergency  stops  from  23  m.  p.  h.  on  the  grades  with 
trains  consisting  of  one  locomotive,  dynamometer  car,  six 
loaded  coal  cars  and  caboose  (brake  on  locomotive  and 
caboose  cut  out)  were  made  in  an  average  distance  of  1,780 
ft.  when  the  cars  were  equipped  with  single  capacity  brakes. 
\  similar  train  having  cars  equipped  with  empty  and  load 
brakes  was  stopped  from  the  same  speed  in  approximately 
720  ft.,  40  per  cent  of  the  distance  required  to  stop  with 
the  single  capacity  brake. 

[The  report  also  included  quite  complete  instructions  for 
freight  train  handling,  including  instructions  for  engineers, 
train  conductors  and  others  who  have  to  do  with  this  work. — 
Editor.] 

The  committee  is:    L.  R.  Pyle,  chairman,  (Soo  Line); 

E.  F.  Boyle,  (Sunset  Central);  W.  G.  Wallace,  (Am.  Steel 
Foundries;)  Wm.  Owens,  (N.  Y.  Air  Brake),  and  C.  W. 
Irving,  (N.  &  W.). 

DISCUSSION 

Walter  V.  Turner  (Westinghouse  Air  Brake  Co.):  — 
Where  the  brake  equipment  is  not  properly  maintained  it  is 
ver}-  difficult  to  give  the  engineer  any  definite  instructions 
as  to  how  he  should  handle  his  train.  Brake  piston  travel 
has  a  very  vital  bearing  on  the  performance  of  the  brakes, 
and  where  this  is  not  maintained  to  the  proper  amount  it  is  im- 
possible to  get  smooth  action.  It  must  be  remembered  that  the 
shocks  are  caused  by  the  difference  in  velocity  between  the  cars. 
This  difference  in  velocity  is  caused,  to  a  very  large  extent, 
by  the  unequal  braking  power  on  the  different  cars.  A  differ- 
ence of  one  mile  per  hour  in  the  velocity  of  two  cars  produces 
a  shock  between  the  cars  equal  to  the  weight  of  one  of  the 
vehicles,*provided  they  are  of  the  same  weight.  It  is  there- 
fore very  important  that  the  braking  power  be  maintained 
as  nearly  constant  as  possible  throughout  the  train,  which 
means  that  the  piston  travel  should  be  up  to  standard.  No 
brake  pipe  reduction  should  be  made,  such  that  would  cause 
a  difference  of  velocity  between  any  two  cars  in  the  train  of 
2  m.  p.  h.,  as  this  is  almost  sure  to  cause  damage  to  the  draft 
rigging.  The  best  brake  is  one  that  produces  the  least  ve- 
locity difference  between  the  cars,  and  which  will  apply 
simultaneously;  otherwise  low  reductions  must  be  made  if 


no  shocks  are  to  be  obtained.  To  obtain  proper  train 
operation  it  is  necessary  to  start  back  of  the  manipulation 
of  the  brake  valve.  In  other  words,  the  brake  equipment 
of  the  cars  must  be  of  the  proper  design  and  be  maintained 
properly.  With  the  heavier  cars  in  long  trains  the  empty 
and  load  brake  is  found  to  be  necessar}'.  Cars  of  315,000 
lb.  capacity  are  now  being  built.  If  the  single  capacity 
brakes  were  used  on  these  cars  it  would  require  a  22-in. 
brake  cylinder  to  properly  brake  a  100-car  train,  and  this, 
of  course,  is  impossible  under  existing  conditions.  With 
the  empty  and  load  brake  the  capacity  of  the  brake  is  in- 
creased Syy  times,  and  60  per  cent  as  much  air  is  used  as 
in  the  10-in.  single  capacity  brake.  The  air  consumption 
of  the  brake  system  is  an  all-important  factor  in  the  long 
and  heavy  trains  of  today. 

The  principal  feature  of  the  empty  and  load  brake  is  that 
it  can  handle  heavier  cars  at  greater  speeds  and  it  is  just  as 
desirable  and  necessary  for  heav)'  cars  in  long  trains  on 
level  track  as  on  grades.  It  not  only  permits  of  better 
handling  of  the  trains  but  decreases  the  cost  of  maintenance 
of  the  cars,  inasmuch  as  they  are  handled  more  smoothly. 
Smooth  braking  cannot  be  expected  for  present  day  train 
service  from  the  single  capacity  brake  on  account  of  the  in- 
herent defects  in  its  design.  The  acceptance  of  the  improve- 
ments in  air  brake  design  has  not  accompanied  the  develop- 
ment in  car  and  locomotive  design,  but  it  is  necessarj'  that 
they  go  hand  in  hand.  It  is  just  as  important  to  control  the 
speed  of  the  new  equipment  as  it  is  to  build  it. 

T.  F.  Lyons  (N.  Y.  C): — It  pays  to  make  haste  slowly 
in  braking  the  long,  heavy  trains  of  today.  While  the  paper 
recommends  two  reduction.^  in  the  train  line  pressure  to  make 
a  stop,  it  appears  to  me  that  one  reduction  would  be  better, 
as  every  time  the  brake  pipe  pressure  is  reduced  you  take 
just  one  more  chance  on  the  poor  operation  of  your  brakes. 
.  Terminal  tests  are  very  important  and  should  l)e  made.  The 
use  of  sand  to  start  sliding  wheels  rotating  again  is  of  no 
avail  and  will  only  increase  the  length  of  the  flat  spot  on 
the  wheel.  In  making  coal  and  water  stops  in  cities  where 
there  are  many  crossings  it  is  better  to  stop  the  train  and 
draw  it  up  to  the  water  plug  slowly,  rather  than  to  cut  ofif 
from  the  train  and  run  to  the  water  plug  light.  By  doing 
this  the  train  will  be  ready  to  start  after  the  engine  has  re- 
ceived coal  and  water,  and  will  block  the  crossing  for  a 
much  shorter  time. 

F.  P.  Roesch  (E.  P.  &:  S.  W.): — Break-in-twos  are  due 

very  often  to  defects  in  the  draft  arrangement  caused  by 
rough  handling  in  the  yards.  It  is  estimated  that  fully  60 
per  cent  of  the  damage  to  freight  equipment  originates  in 
the  yards.  The  defective  equipment  gets  out  on  the  road 
unnoticed,  especially  at  night,  when  it  is  difficult  to  properly 
inspect  the  cars.  One  break-in-two  out  on  the  toad  caused 
by  this  defective  equipment  will  attract  more  attention  than 
a  similar  accident  in  the  yards,  and  the  engineer  is  often 
held  to  blame  when  it  is  really  the  fault  of  the  men  in  the 
yards  and  the  inspectors  who  let  the  defective  equipment  get 
out  on  the  road. 

G.  H.  Wood  (A.  T.  &  S.  F.)  : — It  has  been  found  better 
to  work  steam  on  the  locomotive  close  up  to  the  stop  on  long 
trains.  This  will  tend  to  keep  the  slack  out  and  prevent 
any  trouble  from  the  shock  due  to  the  slack  running  in 
heavily.  It  must  be  remembered  that  the  instructions  given 
by  the  committee  cannot  be  considered  as  a  panacea  for  all 
evils.  They  show  what  should  be  done  under  average  con- 
ditions. It  is  my  opinion  that  fully  75  per  cent  of  the  damage 
to  the  equipment  is  done  in  the  yards,  and  that  ever>^  means 
should  be  taken  to  prevent  any  defective  equipment  from 
getting  out  on  the  road.  On  the  Santa  Fe  the  terminal  tests 
include  stretching  the  train  to  locate  undue  slack  in  the  draft 
arrangement. 

W.  G.  Wallace  (American  Steel  Foundries)  : — Manv  of 
the  break-in-twos  occurring  on  the  road  are  occasioned  by 
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improper  attention  to  draft  rigging  at  the  terminals.  It  is 
important  that  the  draft  gears  be  maintained  properly,  and 
that  excessive  slack  be  eliminated.  It  might  be  well  to  stencil 
on  the  side  of  the  car  the  proper  length  of  draft  gear  travel 
in  order  that  this  may  readily  be  determined.  The  practice 
of  the  Santa  Fe  in  stretching  it.>  trains  in  terminals  to  de- 
termine the  slack  is  a  very  good  idea. 

H.  F.  Henson  (N.  &  W.) : — Careful  supervision  of  the  en- 
gineers in  handling  trains  is  necessary  for  good  performance. 
Sufficient  time  should  be  given  at  the  terminals  for  careful 
inspection  and  especially  upon  leaving  the  classification 
yards.  The  engineer  is  many  times  held  responsible  for  acci- 
dents that  should  really  not  be  chargeable  to  him.  The 
knuckle  pins  should  be  carefully  examined.  Many  of  them 
are  too  short  for  the  service  they  are  required  to  give.  For 
long  trains  sufficient  reservoir  capacity  should  be  provided 
on  the  engine,  and  the  reservoirs  should  be  kept  well  drained 
of  water. 

L.  R.  Pyle  (Committee  chairman): — All  the  recommenda- 
tions of  the  committee  are  based  on  the  assumption  tliat  the 
brake  etjuipment  is  maintained  properly.  We  should  never 
ask  an  engineer  to  do  anything  unless  the  equipment  is  in 
condition  to  do  it  and  that  we  could  not  do  ourselves.  At- 
tention must  be  given  to  the  handling  of  the  cars  in  the 
yards.  The  number  of  break-in-twos  can  be  diminished  if 
proper  effort,  organization  and  concentration  is  placed  upon 
it.  I  know  of  one  specific  case  where  100  break-in-twos 
per  month  were  reduced  to  26  by  simply  getting  after  them 
and  following  them  up.  The  traveling  engineer  should  make 
recommendations  concerning  the  makeup  of  trains.  He  is 
"the  eye"  of  the  mechanical  department,  right  on  the  firing 
line  where  he  can  watch  things  carefully,  and  should  not 
hesitate  to  make  recommendations  for  improvements  in  the 
handling  of  the  equipment,  for  if  he  don't  there  is  no  one 
so  well  situated  to  see  these  things  that  will.  We  must  not 
charge  all  break-in-twos  to  bad  ecjuipment,  of  course.  There 
is  undoubtedly  a  lot  of  it  occasioned  by  improper  handling 
of  the  train  by  the  engineer. 

ASSIGNMENT  OF  POWER 

The  officer  that  assigns  the  power  to  the  sub-divisions  on 
the  system  should  be  a  man  who  understands  the  construction 
of  the  different  type  locomotives  and  who  also  understands 
the  requirements  of  the  sub-divisions  on  which  the  power 
will  have  to  work.  This  officer  should  have  absolute  author- 
ity and  report  direct  to  either  the  general  manager  or  super- 
intendent of  transportation,  or  general  superintendent  of 
motive  power,  and  should  at  all  times  keep  in  close  touch 
with  these  general  officers.  He  should  have  an  organization 
with  an  assistant  or  assistants  on  each  sub-division  to  co- 
operate with  the  local  officers,  and  conduct  tests  with  refer- 
ence to  tonnage  and  fuel  economy. 

Assigning  of  power  with  reference  to  density  of  traffic  is 
very  important ;  the  less  train  miles  made  the  most  economical 
the  operation.  The  grade  line  and  the  shop  facilities  for 
caring  for  the  engines  should  also  be  considered.  The  power 
should  be  run  to  or  from  some  point  which  has  the  necessary 
facilities  for  caring  for  it,  except  m  isolated  cases  of  engines 
working  on  runs  and  coming  to  the  shop  every  one  or  two 
weeks,  as  the  case  may  be. 

The  assigning  of  engines  with  regularly  assigned  engine 
crews  versus  the  pooled  system,  is  a  most  important  question, 
which,  to  a  large  extent,  is  governed  by  local  conditions. 
It  is  possible  to  run  engines  successfully  and  economically 
over  more  than  one  division  in  continued  service.  This  will 
save  terminal  consumption  of  fuel  and  reduction  in  mechani- 
cal forces  at  intermediate  points.  .\t  the  end  of  the  engine's 
run  it  should  be  thoroughly  inspected  and  all  necessary 
work  done.  With  our  modern  passenger  engines  equipped 
with  brick  arches  and  superheaters  it  is  possible  to  run  them 
from   200  to  350  miles  over  two  or  three  divisions.     The 


advantages  in  assigning  regular  men  on  engines  would  apply 
where  the  power  is  old  and  facilities  for  caring  for  power 
are  limited,  such  as  branch  line  service  and  all  locals,  and 
on  runs  that  tie  up  at  outlying  points. 

A  number  of  roads  have  shown  that  engines  can  be  pooL  d 
successfully  and  economically,  provided  there  is  a  proper 
organization  to  inspect  and  repair  them. 

The  condition  of  power  reflects — first,  the  class  of  work 
tliat  the  roundhouse  foreman  will  accept  from  his  mechanic; 
second,  lack  of  personal  inspection  by  the  local  mechanic;'! 
officers  and  failure  to  keep  in  close  personal  touch  with  the 
mechanical  condition  of  the  power. 

ENGINE  MILEAGE 

Every  effort  should  be  made  to  increase  the  mileage  of  the 
power,  the  result  of  which  is  increased  earnings  on  the  capital 
invested,  decreased  cost  of  engine  handling  and  less  over- 
crowding at  terminals,  which  automatically  increases  the 
mechanical  facilities  without  increasing  the  expenditure  and 
reduces  the  terminal  consumption  of  fuel.  The  larger  earn- 
ing power  created  guarantees  quicker  returns  and  permita 
quicker  retirement  of  power.  Railway  companies  are  finding 
that  Ijy  converting  saturated  steam  engines  to  superheaters 
increased  mileage  can  be  successfully  made. 

A  recent  striking  example  of  what  can  be  accomplished  by 
running  power  through  and  over  two  divisions  has  come 
under  the  ol)servation  of  the  writer  on  two  freight  divisions 
of  120  and  119  miles  respectively,  making  a  total  of  239 
miles.  A  number  of  49,000-lb.  tractive  effort  superheated 
Consolidation  locomotives  have  been  used  for  several  years 
for  handling  all  freight  business,  much  of  which  is  expedite 
freight.  The  freight  engines  were  run  through  from  Spring- 
field, Mo.,  to  St.  Louis,  crews  changing  at  Newburg,  and  en- 
gines making  mileage  of  239  miles.  A  careful  check  for  sixty 
days,  including  the  months  of  May  and  June,  showed  the 
following  results: 

Kngines    run    through    made 133.000  engine  miles 

F.ngines   not   run    through    made 52,000  engine  miles 

Fuel  used  per   1,000  gross  ton  miles,   through   service 159  lb. 

Fufl  used  per  1,000  gross  ton  miles,  not  run  through 178  lb. 

Saving  in   favor  of  engines  that  went  through $2,611 

Equals  a  saving  of  10.7  per  cent. 

Reduced  force  at  intermediate  point,  account   going  through $1,260 

Total    for    two    months $3,871 

.\t  same  rate  will  show  annual  saving $23,226 

.\lso,  five  engines  were  removed  from  the  division  and 
used  elsewhere,  in  face  of  increased  business  of  20  per  cent 
in  train  miles  per  mile  of  road  or  246  train  miles  per  mile 
of  road  a  year  ago  and  299  train  miles  per  mile  of  road  in 
1916  on  this  territory. 

The  reason  that  all  engines  are  not  run  through  is  due 
to  grade,  line  and  operating  conditions,  which  require  turn- 
arounds to  be  made. 

The  following  passenger  engine  mileage  is  made  between 
terminals  before  the  engine  is  relieved,  one,  two  and  in  some 
cases  three  crews  manning  the  same  engine: 

Sprjngficld   to   St.   Louis .239  miles 

Springfield    to    Memphis 282  miles 

St.    Louis   to    Monett 283  mile* 

Springfield  to  Oklahoma  City 304  miles 

Sapulpa  to  Sherman 207  miles 

Springfield  to   Kansas   City 204   miles 

Springfield  to  Ft.   Smith 1 78  miles 

Kansas  City  to   Oklahoma  City 378  miles 

Memphis    to    Hirmingham 251  miles 

Memphis  to  .St.   Louis 318  miles 

Monett  to   Wichita 239  miles 

Making  an  average  run  of 262  miles 

From  6,000  to  10,500  miles  per  month  are  made  with  pas- 
senger engines.  Taking,  for  instance,  the  run  from  Mem- 
phis to  St.  Louis,  318  miles,  four  runs  are  handled  with  five 
engines — one  to  protect.  The  accumulative  mileage  will  re- 
quire that  one  of  these  engines  shall  go  through  the  shop 
ever>'  ninety  days  for  general  repairs,  as  every  ninety  days 
one  of  the  five  engines  has  made  more  than  114,000  miles. 

To  bring  about  the  necessary  co-operation  of  all  depart- 
ments,   which    is   absolutely   essential    when    making   power 
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^signment  requiring  engines  to  cover  more  territory,  the  en- 
lorsement  and  prestige  of  the  general  manager  or  some  other 
'.iah  operating  official  is  required. 

Proper  inspection,  close  attention  to  the  work  reported  by 
tiie  engine  crews  and  inspectors,  proper  building  up  of  fires  by 
ilie  roundhouse  help,  and  handling  by  the  fireman  after  the 
engine  is  turned  over  to  him,  good  handling  by  the  engineer 
to  prevent  slipping  and  when  leaving  the  initial  terminal 
to  prevent  turning  over  the  fire  and  starting  clinkers  are  all 
items  that  must  be  watched  if  the  best  results  are  to  be  ob- 
tained. The  entire  proposition  resolves  itself  into  an  en- 
gine and  fire  condition,  both  of  which  must  be  watched  by 
proper  officers  and  exceptions  taken  to  any  adverse  han- 
illing  or  engine  condition  that  will  cause  the  crew  to  work 
under  a  handicap. 

The  officer  responsible  for  assignment  of  power  should 
have  a  personal  knowledge  of  track  and  bridge  conditions, 
and  this  feature  is  one  that  should  be  especially  considered 
on  branch  line  territory. 

Another  feature  that  should  be  given  serious  consideration 
in  assigning  power  is  where  a  limited  number  of  super- 
heater engines  are  available,  the  conditions  being  equal,  the 
superheated  power  should  be  assigned  in  territory  and  on 
divisions  where  company  coal  haul  is  longest  and  where 
company  fuel  costs  the  most,  thereby  decreasing  the  cost  of 
company  coal  and  increasing  the  revenue  train  haul. 

Some  of  the  factors  contributing  to  successful  assignment 
of  power  are  a  thorough  knowledge  of  the  condition  and 
capacity  of  the  power,  of  the  business  requirements  and  co- 
operation between  the  departments. 

The  committee  is:  P.  O.  Wood,  chairman  (St.  L.  &  S. 
F.);  J.  D.  Heyburn  (St.  L.  &  S.  F.):  D.  Meadows  (M.  C); 
F.  R.  Melcher  (C.  &  N.  W.),  and  W.  H.  Corbett  (M.  C). 

DISCUSSION 

W.  L.  Robinson  (B.  &  O.) : — The  effect  of  pooling  engines 
may  be  shown,  perhaps,  in  a  general  way,  by  referring  to  the 
annual  statistics  published  by  the  Interstate  Commerce  Com- 
mission. In  1904  a  great  many  railroads  followed  the  sys- 
tem of  assigning  a  regular  engine  to  the  crews,  while  in  1914 
most  of  these  railroads  were  using  the  pooled  system.  Dur- 
ing that  time  the  average  tractive  effort  of  the  locomotives 
increased  38.6  per  cent,  while  the  ton-miles  per  freight  loco- 
motive only  increased  11.3  per  cent.  This  may  be  due  to 
the  fact  that  the  engines  do  not  give  the  service  under  the 
pooled  system  that  they  would  where  they  are  assigned.  In 
the  annual  report  of  one  large  railroad,  however,  the  assign- 
ment of  power  is  attributed  largely  to  the  decrease  in  oper- 
ating costs.  With  an  increase  of  $7,000,000  in  business  there 
was  a  decrease  of  $347,000  in  operating  cost  and  a  decrease 
of  $89,000  in  fuel  cost,  which  was  attributed,  In-  the  general 
manager  of  that  road,  to  the  assignment  of  power.  Regard- 
less of  this  fact,  it  is  apparent  that  the  management  of  most 
roads  prefer  the  pooled  system,  and  we  should  acknowledge 
this  and  make  the  best  of  it,  and  keep  the  engines  in  the  best 
possible  condition,  having  the  shops  ready  to  make  quick 
and  proper  repairs. 

C.  W.  Irving  (N.  &  W.): — On  one  division  of  the  Nor- 
folk &  Western  there  are  10  Mallet  locomotives  in  assigned 
service.  These  are  always  to  be  found  ready  for  their  trips 
and  seldom  get  to  the  back  shop  for  repairs  more  than  once 
in  18  months.  The  men  take  \i\  interest  in  their  engines 
and  are  usually  on  them  an  hour  ahead  of  time  to  thor- 
oughly examine  tliem.  These  engines  make  3,000  miles  per 
month  in  freight  service,  which  is  considered  good  for  this 
type. 

E.  F.  Boyle  (Sunset  Central) : — No  difficulty  is  found  on 
the  Sunset  Central  in  operating  the  pool  system.  Every  time 
an  engine  reaches  a  terminal  it  is  given  a  thorough  inspec- 
tion and  the  repairs  are  promptly  made.  A  district  of  1,190 
miles  is  operated  with  three  engines  with  no  difficulty  what- 
soever.   Oil  engines  are  used  on  this  road. 


F.  R.  McShane  (C.  C.  C.  &  St.  L.):— The  operation  of 
the  pooled  system  can  be  handled  with  economy  and  satis- 
factorily if  the  terminal  repairs  to  locomotives  are  properly 
made.  No  matter  whether  it  is  the  general  practice  to  as- 
sign engines  or  not,  it  is  not  possible  to  keep  them  assigned  at 
all  times.  In  a  special  rush  of  business  there  are  times  when 
they  must  be  pooled. 

B.  J.  Feeney  (I.  C.) : — Four  years  ago  there  was  a  bad 
congestion  on  the  Illinois  Central  which  was  then  operating 
its  locomotives  under  the  pooled  sy.stem.  The  general  man- 
ager ordered  that  the  engines  be  assigned  to  sf>ecific  crews 
against  the  judgment  of  many  of  the  road  foremen  on  the 
road  at  that  time.  This  was  done  and  two  weeks  afterward 
the  engine  delays  were  materially  decreased.  The  fuel  con- 
sumption was  decreased  and,  as  it  proved  later,  the  cost  of 
maintenance  was  less. 

F.  P.  Roesch  (E.  P.  &  S.  W.): — The  pool  system  can  be 
operated  satisfactorily  if  the  engines  are  properly  main- 
tained. This  requires  an  organization  and  a  system  to  do 
the  work  properly.  With  the  handling  of  the  array  at  the 
border,  where  we  have  heavy  grades,  we  had  very  little  diffi- 
culty. Locomotives  would  run  through  divisions  600  miles 
long  with  very  few  engine  failures.  We  find  our  cost  of 
handling  locomotives  at  terminals  varving  between  $1.33  and 
$4.58. 

Other  speakers  on  the  subject  j-trongly  recommended  the 
assignment  of  power,  and  numerous  interesting  cases  were 
mentioned  wherein  it  had  been  found  to  be  the  most  desirable 
thing  to  do.  In  one  case,  on  the  Baltimore  &  Ohio,  where 
the  power  had  been  assigned,  the  failures  were  very  small, 
varying  between  two  and  three  a  month,  and  the  engines 
made  119  to  121  miles  per  day.  Later  when  the.se  engines 
were  pooled  the  failures  increased  from  three  to  29,  and 
only  89  to  103  miles  per  engine  per  day  were  made.  Lender 
the  assigned  system  the  engines  were  in  first  class  condition 
while  under  the  pooled  system  they  were  not.  It  was  also 
claimed  that  the  fireman  could  learn  to  handle  a  specific 
engine  and  thus  make  a  l^etter  fuel  p)erformance  than  if 
he  were  given  a  different  engine  every  day.  Various  other 
records  were  shown  wherein  the  mileage  between  shoppings 
and  the  daily  mileage  were  less  under  the  pooled  system  than 
under  the  assigned  system  and  v^rhere  more  ton  miles  were 
hauled. 

P.  O.  Wood  (Committee  chairman): — The  assigning  or 
the  pooling  of  engines  would  depend  a  great  deal  upon  local 
conditions.  In  either  case  the  engines  should  l)e  properly 
maintained.  The  locomotive  inspector  is  a  most  valuable 
man  but  he  can  be  made  absolutely  worthless  by  disregarding 
his  report,  and  by  not  making  the  repairs  he  recommends. 
On  the  Frisco  under  the  pooled  system  22,000  miles  per 
engine  failure  are  made  on  freight  engines. 

OTHER  BUSINESS 

W.  H.  Corbett,  (M.  C),  presented  his  report  of  attend- 
ance at  the  Master  Mechanics'  Association  last  June,  and 
also  read  the  paper  he  was  requested  to  prepare  for  that 
association  at  its  convention. 

The  Committee  on  Constitution  and  By-Laws  changed  the 
articles  requiring  that  all  papers  to  be  presented  at  the  an- 
nual convention  should  l)e  in  the  hands  of  the  secretar}'  nine- 
ty days  before  the  convention.  It  was  also  voted  that  the 
executive  committee  confer  with  representatives  of  the  Air 
Brake  Association  and  the  International  Railway  Fuel  As- 
sociation regarding  their  consolidation  with  the  Traveling 
Engineers'  Association. 

During  the  closing  exercises  W.  O.  Thompson,  secretary 
of  the  association  since  its  inception  and  who  was  largelv 
responsible  for  its  organization,  was  presented  with  a  past 
president's  badge,  being  made  an  honorary  past  president- 
ship. In  acknowledging  this  gift  Mr.  Thompson  stated  that 
since  the  association  has  been  organized  900  members  have 
served  on  committees,  181  subjects  have  been  considered  and 
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that  the  average  attendance  for  the  past  1 5  years  has  been 
300.  Professor  Louis  E.  Endsley,  of  the  University  of  Pitts- 
burgh, was  made  an  honorary  member  of  the  association. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  B.  J,  Feeney,  111.  Cent.;  first  vice-president,  H. 
F.  Henson,  N.  &  W. ;  second  vice-president,  W.  L.  Robin- 
son, B.  &  O. ;  third  vice-president,  G.  A.  Kell,  G.  T. ;  fourth 
vice-president,  W.  E.  Preston,  Southern;  fifth  vice-presi- 
dent, L.  R.  Pyle,  M.  St.  P.  &  S.  S.  M.;  treasurer,  David 
Meadows,  M.  C.  The  following  new  members  were  elected 
to  the  executive  committee:  J.  Keller,  L.  V.;  J.  P.  Hurley, 
Wabash;  P.  F.  Roesch,  E.  P.  &  S.  W.;  |.  Hartenstein, 
C.  &  A. 

Chicago  received  the  vote  for  the  next  convention. 


PREPAREDNESS  AND  THE  RAILWAYS* 

There  is  a  degree  of  preparedness  for  national  defense  the 
value  of  which  appears  to  be  recognized  by  all  except  an 
eloquent  minority.  But  some  of  those  who  clamor  loudest 
for  those  outward  and  visible  signs  of  readiness,  a  strong 
army  and  navy,  neglect  consideration  of  equally  essential 
fundamental  preparations.  An  army  and  navy,  unsupported 
by  adequate  transportation  facilities,  are  merely  a  bluff. 

In  the  event  of  war,  the  transportation  of  heavy  guns  is  an 
important  factor.  The  extent  of  the  special  transportation 
facilities  absolutely  required  is  probably  but  little  appre- 
ciated. The  factories  where  the  guns  are  made  and  repaired 
must  be  located  at  a  distance  from  the  place  where  their  use 
is  required.  They  must  be  transported  to  the  firing  line. 
The  new  16-in.  gun  now  being  developed  by  the  Ordnance 
Department  of  the  United  States  army  is  looked  upon  with 
special  favor  by  military  authorities.  It  requires  a  special 
car  for  its  transportation.  The  government  does  not  own 
such  a  car.  l)ut  has  obtained  the  use  of  one  through  the 
courtesy  of  the  Bethlehem  Steel  Company.  The  14-in.  gun 
is  transported  on  a  200,000-11).  flat  car  with  an  ordinary  flat 
car  serving  as  a  trailer.  Only  two  or  three  roads,  according 
to  the  Official  Railway  Equipment  Register  for  May,  1916, 
have  cars  of  any  class  approaching  this  capacity.  The  Nor- 
folk &  Western  has  750  gondolas  of  180,000'lb.  capacity. 
The  Pennsylvania  has  about  120  flat  cars  of  150,000  lb. 
capacity.     Most  roads  have  none  over  100,000  lb.  capacity. 

Some  of  the  requirements  in  the  direction  of  special  roll- 
ing-stock equipment  are  indicated  by  the  weight  and  dimen- 
sions of  certain  of  the  larger  guns  constructed  by  the  United 
States  government  for  coast  defense  and  general  service. 
These  are  as  follows,  on  the  authority  of  Lt.  Col.  Hoffer : 


Caliber 
12  in. 
14  in. 
16  in. 

tl6   in. 


Weight 

132.000  lb. 

139,000  lb. 

284.000  lb. 

367,000  lb. 


Length 

Width 

42  ft. 

48  ft.  3  in. 

49  ft.  3  in. 
67  ft.  2  in. 

66.2  in. 
66.7  in. 
90.5  in. 
88.0  in. 

fFigures  relating  to  the  new  16-in.  gun  arc  taken  from  the  design,  the 
gun  itself  not  having  been  built  at  the  date  of  Lt.  Col.  Hoffer's  letter. 

.•\11  16-in.  guns,  therefore,  will  require  for  their  trans- 
portation cars  of  a  capacity  of  which  none  have  been  built 
except  one  in  |X)ssession  of  the  Bethlehem  Steel  Company. 
There  is  only  a  limited  number  of  cars  capable  of  being 
used  for  the  transportation  of  14-in.  guns. 

The  significance  of  this  lack  of  equipment  can  only  be 
brought  home  by  a  consideration  of  the  requirements  of  serv- 
ice in  view  of  the  short  life  of  heavy  guns  under  firing  con- 
ditions. Under  ordinarily  favorable  circumstances  in  a  con- 
tinuous action,  offensive  or  defensive,  from  8  to  10  guns  per 
day  would  be  re(|uircd  to  give  the  service  of  one.  That  is, 
replacement  of  each  gun — the  removal  of  the  exhausted  gun 
and  the  placing  of  a  .sul)stitute — would  have  to  go  on  at  the 
rate  of  one  for  every  two  and  a  half  or  three  hours.  .\nd 
for  this  .service  between  each  point  of  action  and  the  distant 
factor}',  the  special  equipment  would  be  required.     Contrary 

•Abstract  of  a  paper  presented  by  W.  L.  Park,  vice-president,  Illinois 
Central,  at  the  September  meeting  of  the  Western  Railway  Club. 


to  the  general  supposition  that  a  position  strongly  fortif  id 
with  heavy  guns  can  be  supported  by  the  use  of  those  gbas 
until  the  determination  of  the  action,  the  foregoing  stae- 
ments  indicate  how  short-lived  a  fortification  must  be  witi- 
out  the  requisite  transportation  facilities. 

Adequate  facilities  are  also  essential  for  the  transportati  m 
of  troops  and  ammunition.  Henry  Maxim,  inventor  of  ex- 
plosives, is  quoted  in  a  recent  book,  "War's  New  Weapons." 
as  saying  that  "within  a  circle  of  160  miles  around  Peekskil, 
N.  Y.,  as  the  center,  will  be  found  90  per  cent  of  the  an  is 
and  ammunition  works,  military  stores,  smokeless  powd-r 
works,  torpedo  and  torpedo  boat  works  of  the  country." 

It  is  about  2,500  miles  in  an  air  line  from  this  center  io 
the  Pacific  Coast  and  about  1,600  miles  to  the  Rio  Grande. 
Transportation  routes  are  much  longer.  Either  transporta- 
tion facilities  must  be  adequate  to  annihilate  these  distances 
without  delay  in  the  delivery  of  munitions  to  the  various 
points  where  they  may  be  of  vital  importance,  or  plants  for 
the  manufacture  of  such  munitions  should  be  located  at 
points  far  in  the  interior. 

The  first  general  requirement  is  a  sufficiency  of  equipment 
not  only  for  the  conveyance  of  troops  and  of  ordinary  sup- 
plies, but  of  such  rolling  stock  as  is  adapted  for  the  transport 
in  quantity  of  the  heavier  items  of  military  outfitting,  in 
addition  to  that  which  is  necessary  to  carry  on  ordinary  trans- 
portation service.  The  ordinary  demands  of  transportation 
service  cannot  be  left  out  of  the  account.  In  many  respects 
the  supply  of  rolling  stock  equipment  fails  to  be  adequate 
in  times  of  peace.  The  special  demands  created  by  a  con- 
dition of  warfare  would  magnify  this  deficiency,  at  least 
locally.  What  would  amount  to  a  considerable  surplus  of 
equipment  under  ordinary  traffic  conditions  would  be  quickly 
wiped  out  if  the  railways  should  be  called  upon  to  perform 
their  essential  functions  as  a  part  of  a  system  of  defense. 
To  move  a  field  army  would  require:  2,115  passenger  cars; 
385  baggage  cars;  1,055  box  cars;  1,899  stock  cars;  775  flat 
cars;  total,  6,229  cars,  which  make  about  366  trains,  and 
require  this  number  of  locomotives. 

Of  fully  as  great  importance  as  an  adequate  supply  of 
equipment  is  the  requirement  that  all  roadway  and  track 
facilities  be  put  in  proper  condition.  This  point  may  be 
specially  emphasized  in  view  of  a  too-well-founded  impres- 
sion that  on  many  lines  during  the  last  two  or  three  years  of 
business  depression  maintenance  of  way  has  been  somewhat 
neglected. 

But  the  railways  cannot  be  depended  upon  even  to  the 
limit  of  their  present  efficiency  unless  means  can  be  pro- 
vided for  their  protection  against  defection  within  their  own 
organization.  A  short  time  ago,  when  trouble  from  any  one 
of  three  or  more  foreign  sources  was  threatening,  four  of  the 
most  powerful  organizations  of  labor  concerned  in  railway 
operation  threatened  to  tie  up  every  mile  of  railway  in  the 
United  States  unless  certain  extreme  demands  for  increased 
wages  were  granted.  These  employees  know,  because  they 
are  part  of  it,  the  vital  function  the  railways  perform  in  the 
commercial  prosperity  of  the  country.  They  know  the  diffi- 
culties through  which  the  railway  indu.stry  has  been  passing 
in  the  last  few  years  and  they  know  that  it  is  impossible 
for  the  railways  to  meet  their  demands  except  there  shall  be 
granted  measures  of  relief  which  must  come,  if  at  all,  from 
sources  entirely  beyond  the  control  of  the  railways  them- 
selves. They  know,  also,  that  at  a  crisis  in  national  affairs 
such  as  may  materialize  at  any  moment,  a  strike  by  operat- 
ing railway  employees  would  be  an  act  of  treachery  to  the 
nation  to  which  they  belong  of  which  there  is  no  parallel 
In  the  civil  or  military  history  of  any  country. 

In  case  of  actual  hostilities  all  employees  should  be  placed 
under  military  control,  and  any  failure  to  stay  at  work  and 
perform  their  duties  should  be  made  punishable  just  as  the 
failure  of  a  soldier  to  perform  his  duties  is  punishable. 


Modern  British   Goods  Locomotives 
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The  2-8-0  and  4-6-0  Types    Are   the   Largest   Em- 
ployed; 0-8-0  and  2-6-0  Types  Still  Frequently  Used 


BY  E.  C.  POULTNEY,  M.  Am.  Soc.  M.  E.;  A.  M.  I.  M.  E. 


FOR  many  years  the  main  line  goods  and  mineral  traffic  of 
British  railways  was  conducted  entirely  by  engines  of  the 
0-6-0  or  six-coupled  type,  having  wheels  about  4  ft.  6  in. 
or  5  ft.  in  diameter,  according  to  the  class  of  traffic  they  were 
required  to  handle.  Some  railways  have  recently  built  super- 
heated engines  of  this  type  and  when  thus  equipped,  engines 
of  considerable  power  can  be  obtained.  However,  an  actual 
heating  surface  of  1,500  sq.  ft.  to  1,600  sq.  ft.  and  in  the 


extension  of  the  boiler  heating  surfaces  is  obtainable,  making 
it  possible  to  realize  a  greater  percentage  of  the  available 
tractive  effort  and  higher  sustained  sj)eeds.  Recently,  the 
0-8-0  type  has  been  further  developed  to  the  2-8-0  type,  the 
additional  carrying  wheels  enabling  an  increase  in  boiler 
capacity  to  be  obtained.  A  study  of  the  table  of  dimensions 
will  reveal  the  fact  that  in  some  cases  the  total  weight  of 
0-8-0  and  2-8-0  types  are  very  similar.     This  is,  of  course. 


London   &   North   Western   Superheated   Goods   Locomotive 


case  of  superheated  engines,  an  equivalent  heating  surface  of 
1,700  sq.  ft.  marks  the  limit  in  the  boiler  capacity  obtainable 
with  engines  of  this  type,  owing  to  the  allowable  weight  that 
can  be  placed  on  three  axles. 

Demands  for  increased  hauling  power  have  led  to  the 
development  of  the  0-6-0  engine  in  two  directions.  By  the 
addition  of  another  coupled  axle,  the  eight-coupled  or  0-8-0 
type  is  attained,  thus  increasing  the  weight  available  for 
adhesion  and  rendering  an  increase  in  tractive  effort  obtain- 


due  to  the  fact  that  the  allowable  weight  per  axle  varies  on 
different  roads. 

Superheating  is  now  in  general  use  and  excellent  results 
are  being  obtained.  The  application  of  a  sufierheater  is  in 
reality  equal  to  an  extension  of  the  evaporative  heating  sur- 
faces and  any  addition  to  heating  surface  is  attended  by 
either  a  decrease  in  fuel  consumption  for  the  same  power  or 
by  an  increase  in  power  for  the  same  fuel  consumption.  In 
this  connection,    it    is    interesting   to  draw  attention  to  the 


Great    Northern    Eight-Coupled    Goods    Locomotive 


able  and  at  the  same  time  making  it  possible,  in  the  case  of 
engines  using  saturated  steam,  to  provide  boiler  power  up  to 
about  2,000  sq.  ft.  of  heating  surface,  or  in  the  case  of  super- 
heater engines,  an  equivalent  heating  surface  of  2,300  sq.  ft. 
The  other  direction  in  which  development  has  taken  place 
is  by  adding  either  a  leading  "pony"  or  a  four-wheeler  truck 
or  "bogie"  and  thus  obtaining  the  2-6-0  and  4-6-0  types 
respectively.     The    advantage    of    both  is,  in  fact,  that 


an 


dimensions  given  of  some  large  4-6-0  engines  recently  put 
into  service  on  the  London  &  South  Western,  both  classes  are 
alike  in  all  particulars,  except  that  some  use  saturated  steam, 
the  boilers  having  a  total  evaporative  heating  surface  of 
2,192  sq.  ft.  and  the  superheater  equipped  engines,  having 
exactly  the  same  sized  boilers  except  so  far  as  the  super- 
heater modifies  the  disposition  of  the  heating  surfaces,  have 
a  total  equivalent  heating  surface  of  2,517  sq.  ft.,  represent- 
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lliat  till-  iiwram-   iitli-iKhiiu  i-   tdr   llir  p;i>t    15    \t;ir>   lia>   JK't-n 
><)(i.     I'rofcssor  L()ui>  I"..  Ijidslev,  df  tlu-  Inivirsity  of  Pitts- 
liurtili.  \va>  made  an  honorary  nieiulnr  of  the  assiK'iation.        r 
I  hi'  follouinii  oftu\r-  wtTc  oKh  ii-d   for  the  i-nsuiniz  year: 
■     l'ri>i(lini,    ii.    I.   I'liiuy,    111.   Cent  ;   l'ir,'«t  vi«  i--|irt>i(Uiit,  H. 
.  1-.   HiMMni,  N.  &  W'.;   M(.(jnd   vi<  o-prt'sidi-nt.   \V.    I..   Kohin- 
•^..  son.  I>.  \:  ( ). :  third  vin--j>r».sidi'nt.  G.  \.  Kill.  (i.    I.;  fourth 
vii<,-j»n>id(nt.    W.    I".    Preston.    Soutlurn;    tifth    \  iii-|trL>i- 
dent.  L.   k.    Pyli.   .\1.   St.   1'.   &:  S.   S.   M.;   lrca>urir.   David 
Mra(lou>.  M.  ( ".      Ihi-  t'ollouini,'  niw  nu-mlxT-  witi-  flcited 
;.    to  till-  rxiiutivi-  roniMHttci-:      |.  KiIKt,  I..  \. :    I    I*.   Hurley, 
••  \Val.a>h:    I*.    I.    Koi-.h.    F     P.    ^^    S.    W    .    I'.."  Hartensiein, 
C   C.  &  A. 
.',      Chriatio  ri(ti\i<[  tiii-  \(iU'  for  thr  in  \t  t  onviiilion. 


PRFPAKI'DNKSS  AND   IHK   R.MIAVA'^S 

•;  ■  Jlure  i>  a  decree  of  j»n|>aredni>>  for  national  defen.-«e  the 
Vahje  of  whit  h  apliear-  t»»  he  nroi,'in/id  l>\  all  exiept  an 
elo<(Uint  tninnritv.  lUil  -"onie  of  tho^i-  who  ilainnr  Inude.-t 
for  iho.-e  outward    and   vi>il)le   ^iizii-   of    nadiiir^-,    ,i    -tronii 

-army    and    naw.    netjleit    ron>ideratioii    of    e<|Uall\    essential 

■  futidanienlal  preparatinn^.  \u  arin\  and  navy.  un-u{>portid 
liv  adei|uate  tran-portalioii    f.u  iliiir>.  are  merely  ,i   Muff. 

In  the  event  of  war.  the  tran^porlaliiiM  of  heav\  nuns  is  an 
important  failnr.  The  extent  (t\  tlu  -pn  ial  iran-portation 
faeilitii-.-  ah-olutely  re<|uired  i>  pri)lial>ly  hut  littl»  appre- 
ciattti.  I  hi'  fat  torie.-«  where  the  iiun^  are  made  and  re|)aircd 
mu>t  he  hnated  at  a  di>tanee  from  the  pla<  e  wlnre  their  u>e 
i>    re«|uired.       Thev   mu-t    he   trMu-pnrird    to   the    tirinu'    line. 

.Ihe  new  Ifi-iii.  liuii  rmw  lieini;  dixelopi-d  hy  the  Ordnauir 
I)epartnu'm  of  the  rnited  States  arm\  i-  looked  upon  with 
sjiei  ial   favor  hy  nvilitarv    authorities.      It    ri'<|uire-.   a    -pei  ial 

^caT'fiK'  its  transportation.  Ihe  unv  triimriit  dor-  nm  own 
sueh  a  ear,  I'Ut  ha>  ohtained  the  u-e  of  oiif  thmuiih  tlw 
lourte-v  of  the  Itethlehem  Steel  ("oinpanv.  ihe  14  in.  L'un 
i>  tran>porti'd  on  a  J(M).(to(ull».  ilat  ear  with  an  ordinary    tlat 

'car -•^cfvinij. its  a  trailer.  <  )nly  two  or  ihne  mad-,  adordini; 
to  the  Oft'iiial  Railway  lM|uipment   Kei;i-ter  fur  May,   P'ln. 

.have  lar-  of  an}  ela^s  app^roaehin^  thi-  «aj>aiit\.      Ihe  Nor 
folk   &   Western  ha-   T.^n   -jondola-  of    iMi.luio    11,.   <  apaeity. 
The    Penn.-ylvania    ha-    .d.oia    l-'O    llal    lar-   of    1. >(),()()()   li. 
rapaeitv.      Nhi-l   road-  have  none  <)V»r  lou.OfHi  11.    eapaeit) . 
Some  of  the   re(|uirement-  in  the  direetinn  of  -pti  ial  roll- 

.  inu->t<Rk  e<|ui|»nn'ni  are  indiiated  h\  the  weight  ami  dimen- 
sions of  lertain  of  the  lari^er  i:un-  eon-trueted  hy  the  I  nited 
States  yovenuneiit  for  <«ia-t  defen-e  a i»d  . general  -erviie. 
These  are  a-  fnllciw-.  on  tin   authorit\  of  l.i    (dl.  Hoffer: 


■    Jlatibfr 

W.MKill 

I.tiiKth 

Widili 

12. in. 

1x12.000  111. 

4J  ft. 

<>6.2  in. 

1  ■. " 

.      '14  in. 

1.1'J.fKXl   III. 

•4S  ft.  ^  111. 

66.7  in. 

.:16  in. 

2S4.00t»   ».. 

V)  ft.  .!  in. 

'»0.5  in. 

'          1    ' 

1 1ft  111, 

J<.r,<HMl  ll». 

|j7  It.  2  Hi. 

1*8.0  in. 

•    tFiKUr<s   rV'latiiiK   to   tW   new    ffo  in.    Run   .ttv  t;ik«ii    fiont   iln     .l«-i(itt.    tin 
:  K«n  iliivjf  n"*!  h.jvTiiK  t««-vn  btiilt  at  thp  date  of  Lt.  Col.  HofTer's  letter. 

.\11    Ui-tn.    1,'un-.    therefore,    will    rei|uire    for   their    tran- 
portation  I  ar-  of  a   lapaiity  of  whiih   none  have  heeii   huilt 
eMr[»t   one   in   j»o— e--ion   of  the    llethlehem   Steel    Company, 
riiere    i-   oidv    a    limited    iiumixr   of    ear-    ta|ial'le    ot    heinii 
UM-d  for  the  tran-pjirtatioii  of   I  4- in.  -,'un-. 

'Ihe  -iiriurieanee  of  thi-  hu  k  of  ei|uipnunl  lan  ord\  he 
lirouu'ht  home  h\  a  ef)n-ideratioii  df  the  rei|uiri'(nenl-  ol  -rrv 
ice  in  vii-w  of  the  -hort  life  of  lua\\  i:un-  under  firing,'  eon- 
ditioiT-.  I'nder  onlinarilx  fa\orahle  t  ireum-taitei-  in  a  mn- 
linuou-  ai  tion.  ofhn-ive  or  defen-i\e.  from  s  to  1<i  irun-  per 
da\  would  he  re«|uired  to  u'ivr  the  -iTvii  e  of  one.  I  hat  i-. 
replari-mi  Ml  of  eaeh  sitin  -tin  ninoval  of  ihr  t  \hau-ted  irun 
and  the  phu  'wj.  of  a  -ulotitute  wouhl  have  to  uo  on  at  the 
rail-  of  one  for  every  t\v«i  and  a  half  or  three  hour-.  .\nd 
for  thi-  -crviie  hetwren  eaeh  jioint  of  aetion  .ind  the  di-taii! 
fai  tor\ .  the  -pel  ial  e<juipnient  would  he  rei|uire<I.     (  tuitrarx 

:   '•Aivstrurt'oX  Vi.  |si|»*r   jir^-sfnUM   Kv/W;!    L..  Park,    vie- prt-^i-lont.    Illinni* 
ff^ntTirl;  .It  flip  ^«-jrtriivlwr  nu«timi  ••f-the  >Vi-sttrn  Railway  <  liir>. 


to  the  general  >u|)po.-ition  that  a  j)osition  .-tronizly  fortii  tj 
with  heavy  .yuns  i  an  he  supported  hy  the  use  of  those  gi  ^s 
until  the  determination  of  the  action,  the  foregoing  sta  »- 
niriit-  indicate  how  short-lived  a  fortifieation  mu-t  he  wi  .- 
out  the  re(|uisite  transportation   facilities. 

.\dei|uate  facilities  are  also  essential  for  the  transportati  n 
of  troops  and  ammunition.  Henry  Maxim,  inventor  of  i  - 
plosives,  is  ([uoted  in  a  recent  hook,  ''War's  Xew  Weapon  ' 
as  sayintr  that  "within  a  circle  of  1(>()  miles  around  Peeksk  : 
X.  ^'..  a-  the  center,  will  he  found  90  per  cent  of  the  ar^  - 
and  .unmunition  works,  militar}'  stores,  smokeless  powc  r 
work-.   tor|tedo  and   torpedo   l.oat    works  of  the  country.'' 

It  i-  ahout  2. .^110  miles  in  an  air  line  from  thi-  renter  > 
the  Pacit'ic  Coa-t  and  ahout  1. ()()()  mile-  to  the  Rio  Grain 
Transportation  routes  are  mui  h  longer.  Either  transport 
tioii  facilities  must  he  adequate  to  annihilate  the.<e  distant^ 
without  dela\  in  the  delivery  of  mimitions  to  the  vario,- 
point-  where  they  may  he  of  vital  importance,  or  plants  f.  - 
the  inanufatture  of  -uch  munitions  >houl<l  he  located  :a 
poiiu-  far  in  the  interior.  ■■.•;'-.•;■•■■:-■- 

I  he  hr-t  yeneral  re(|uireinent  is  a  sutYiciency  of  ecjuipmci' 
not  onl\    for  the  conveyance  of  tr<x)p-  and  of  ordinarx'  <u\ 
plie-.  hut  of  -uch  rollinu  -tock  as  i>  ailajited  for  the  traiispin 
in   i|uantily   of  the  heavier  items  of  military  outtittint;.    r 
.iddition  to  that  which  i>  nece>sar}'  to  carry  on  ordinarv  tran- 
portation  service.      The  ordinary  demand>  of  tr.msportatioi 
-erviie  cannot  he  left  out  of  the  atcount.      In  many  rojuxt-^ 
the  suppl\    of  rolliin:  stink  er)ui|iment   fails  to  he  adeciuatc.; 
in  time-  of  piace.       The  -pei  ial  demand.^  i  reated  hv  a  COftV: 
<lition    of    warfare    would    maynifv    ihi-    dehciencv,    at    lea- 
locally.      What    would   amount   to  a   con-iderahle   -urplu-  oi 
ei|uipment  under  ordinary  traft'ic  londitions  would  he  quickly 
wiped  out   if  the  railway-  -Iiould  he  called   upon  to  perform 
their  e->-ential   functions  a-   a   part   of  a   >vstem  of  defense, 
lo  move  a  neld  army  would  reiiuire:     2.115  pas-einier  cars: 
.■;>.>  ha^uaire  car-:  \.()>>  hox  cars;  1  ,.S0')  stock  cars:  775  tlat 
«.ir-:   total,  (k22^>  car-,   which  make  ahout  .>6()   trains,   and 
re<|iiirr  thi-  numher  of  locomotives.  ■.'  "  ^ 

Of  fully  a-  unat  im|>ortance  as  an  .idi'(|ua1e  -upptv  of 
eijuipmeiit  i-  the  reiiuireinent  that  all  roadwa\  and  track 
facilities  he  put  in  |>ro|>er  condition.  This  point  may  he 
-peciallx  einpha-i/ed  in  vii  w  of  a  tfjo-well-founded  impres- 
-ion  that  on  man\  line-  duriiiLj  the  la<t  two  or  three  year-  of 
hu-ine-.-  depression  maintenance  of  way  has  heen  .somewhat 
nevlected.  •  '■        -  ■■■■   •• 

Put  the  railways  cannot  hv  depended  upon  even  to  the 
limit  of  their  present  eft'ii  iency  unless  mean-  can  he  pro- 
vidrd  for  their  protection  against  defection  within  their  own 
oruMiii/atioii.  .\  -hurt  time  at^o,  when  trouhle  from  any  one 
of  threr  or  more  foniun  -ource-  was  threateninu.  four  of  the 
mo-t  powerful  ort;ani/.ations  of  lahor  concerned  in  railwa) 
operation  threatenetl  to  tie  u|)  every  mile  of  railway  in  the 
Pnited  State-  unle-s  certain  extreme  demands  for  increased 
watie-  wrn-  granted.  Ihe-e  einployeo  know,  hecause  they 
are  part  of  it.  the  vital  function  the  railways  perform  in  the 
cominereial  [iro-perity  of  the  lountry.  They  know  the  dift'i 
cuhie-  through  whiih  the  railway  indu-try  ha-  heen  pa>sinj: 
in  the  la-t  few  years  and  thi\  know  that  it  is  impossihle 
for  the  railwav-  lo  meet  their  demand-  except  there  -hall  he' 
Lrranteil  mea-ure-  of  relii  f  ulmh  nui-t  i  ome.  if  at  all.  fn.m 
-ourci'S  eiitinlv  heyond  the  loiitrol  of  the  railway-  them 
■>elve-.  Tlii-y  know.  al-o.  that  at  a  cri-i-  in  national  affair- 
-uch  a>  m,i\  materiali/e  at  any  moment,  a  -trike  hy  ojn-rat- 
inii  railway  em|iloyee>  woidd  he  an  act  of  Ireacherx  to  tho 
nation  to  whieh  thev  hiloiiu  of  which  there  is  no  parallel 
in  the  civil  or  nnlitary  hi-tory  of  an\'  countrx. 

In  caM'  of  ai  tual  hostilities  all  employees  -hould  hi-  placed 
under  military  contrd.  and  an\'  failure  to  -tav  at  work  and 
perform  their  dmie-  -hoidd  he  made  [nuii-hahle  iu"-t  a-  the 
failure  of  a   -oldit-r  to  perform   hi-  dutie-   i-  punishahle. 


) 
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..;  ;       :\    -:    V  ,     The  2-8-0  and  4-6-0  Types    Are    the    Largest    Fm-  /;   ;- 

.X     .  •;   '    .v.'.     ph)yed;  0-8-0  and  2-6-0  Types  Still  Frequently  I'sed 

■^r  ■    ;  c/    ■     -     :       :  vB^    K.  C.  POI  I/INKY,  M.  Am.  Soc.  M.  l..i  A.  M.  I.  M.  K.  ■  '/     . 

FOk  mail}  \tar>  the  main  line  go<xi>  and  mineral  traftk  of  iMui-ion  ol  the  ImikT  luatinu  <uri"atv>  is  oltlainal»k-,  niakiiig 

liriti.^h  railways  was  conductwi  entirely  by  enirines  of  the  it  jM»>ihle    to    realize    a  greater  |>ercciitage  of  the  available 

0-6-0  or  six-coupled  tyj)e,  having  wheels  about  4  ft.  6  in.  trattive  effort  ami   higher  sustained   sjx'eds.     Recently,  the 

,r  5  ft.  in  diameter,  anording  to  tlie  class  of  traffu  they  were  O-.S-O  t\[>e  lia>  been  further  tlevolojK'd  \o  the  2-8-0  t\jK-.  the 

-(•quired  to  liandle.     Some  railwax?  liave  recently  l)uilt  suj)er-  additiitnal    tarrying    wheels    enabling    an    increase    in    boiler 

n-ated  engines  of  this  tyjje  and  when  thus  eijuipped,  engines  <  apacity  to  be  obtained.     .\  >tudy  of  the  table  of  dimen>ions 

uf  considerable  |)ower  can  be  obtained.     However,  an  actual  will  reveal    the   fact    that  in  sonie  cases  the  total  weight  of 

inatinu'  surfate  of  1.500  s<|.   ft.   to  1  .oOO  -(|.    ft.   and    in  the  •->s-(i  and   J-S-0  type>  are  very  similar.     Thi-  is,  of- course, 


London    &    North    Western   Superheated    Goods    Locomotive 


I  a-«e  of  su|Krheated  engines,  all  equivalent  healing  >urface  of 
1.700  >q.  ft.  niark>  the  limit  in  the  Ixtiler  capacity  obtainaltle 
'.\itli  engines  of  thi-  ty))e.  owing  to  the  allowable  weight  that 
'in  be  placed  on  three  axles.    ■ 

Demands  for  increased  hauling  {)ower  have  led  to  the 
development  of  the  (»-<»-()  engine  in  twt)  directions,  liy  the 
addition  of  anctther  coupled  axle,  the  eight-couj^led  or  0-8-0 


due  to  the  ("act   that  the  allowable  weight   \h-v  a\l<    \.irie>  on 
diffiTent  r<iad>. 

Supirhealing  i>  imu  in  gineral  use  and  excellent  re>ults 
are  being  obtained.  The  application  of  a  suiK'rheater  i«i  in 
reality  e<|ual  to  an  exteii'^ion  of  the  eva|M»rative  lu-ating  sur- 
faii's  and  any  addition  to  heatinu  surfare  is  attended  by 
either  a  decrease  in  futl  con>uin|»lion   for  ihe  >anie  p(»wer  or 


type  is  .'ittained.  thus    increasing    the    weight    available    for      by  an  increase  in  power  for  the  .sanu-  fuel  consumjttion.     In 
adhesion  and  rendering  an  iiurease  in  trattive  effort  obtain-      ilii-  (onne<lion.    it    i^    interesting    to  draw  attention  to  the 


Great    Northern    Eight-Coupled    Goods    Locomotive 


abli-  and  al  the  >aine  lime  making  it  p(i->ibK.  in  thi    (  a^e  of  dinun-ioii-  given   of  ->onu    large   4-(>-0  engines  riHXMitlx    put 

eiigine>  u^ii.ig  saturated  steam,  to  j)rovide  Itoiler  jxiwer  up  to  into  ^irvice  on  tlu   London  \.  South  Western,  Ixjth  (la>ses  are 

alioui  J.Ooo  s(|.  ft.  of  heating  >urface,  or  in  the  case  of  .<uj)er-  alike  in  all  jtarti«.ular->.  extepi  iliat  mhui-  u>e  >aturate<l  >leani. 

heater  engini>«.  an  e(|uivalent  heating  surface  of  2..>00  <<[.  ft.  ilu-    btiilers    having    a    total    eva|M)ralivi-    luating    >urfate    of 

I  lu-  otiu  r  dinclion   in   which   divelopinent   has  taken  place  J.1*'i   ><).   ft.   antl  the  -u|Krlieater  cijuipped  engines,  having 

is  by  adding  either  a  leading  "pony"'  or  a  four-wheeler  truck  exactly   the  .<ame  sized   Iwiilers  exce[»t   so   far  a>   the   super- 

or   "iiogjii""    .md    thus   obtaining   the    2-0-0   and    4-6-0   types  heater  mo(litie>  tlu-  di-po^ition  of  the  heating  >urfa<e>.  have 

rtvjit(  tivel) .       The    aijvantage    of    both    i>-.    in    fad,   that   an  a  total  e«|ui\alent  hi.itiiiL'  -urface  of  J..>17  -«|.  ft..  rej>re'»ent- 
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ing  a  gain  of  14.8  per  cent  in  boiler  power.  The  efficiency 
of  superheated  engines  is,  however,  more  readily  affected  by 
the  kind  of  service  on  which  the  engine  so  fitted  is  employed, 
than  is  the  case  with  engines  using  saturated  steam.  This  is 
due  to  the  fact  that  considerable  loss  in  superheat  is  expe- 
rienced if  frequent  stops  are  made,  for  reasons  easily  under- 
stood. 

The  abolishing  of  dampers  or  the  fitting  of  improved  means 
of  operating  them  has,  however,  improved  the  action  of  super- 
heated engines  on  intermittent  service  and  made  it  possible 
to  realize  results  comparing  favorably  with  engines  run  under 
the  best  conditions,  namely  on  long  continuous  runs  such  as 
obtain  in  express  passenger  or  through  goods  service.  The 
Midland  Railway  have  introduced  an  ingenious  arrangement 
for  operating  the  damper  gear  in  connection  with  the  super- 
heater equipment  they  use,  the  device  being  arranged  so  that 
the  dampers  may  automatically  open  or  close  according  to 
whether  the  "regulator"  or  throttle  valve  is  open  or  shut, 
or  they  may  remain  permanently  open  independent  of  the 
position  of  the  regulator.  Under  the  latter  conditions,  how- 
ever, the  arrangement  is  such  that  should  the  steam  blower  be 
put  on,  the  dampers  automatically  close  and  open  again  when 
the  blower  is  stopped.  The  first  mentioned  conditions  are 
used  when  working  trains  making  long  continuous  runs  and 
the  second  when  operating  trains  which  make  frequent  stops. 
This  device  makes  superheated  engines  efficient  on  all  kinds 
of  service,  the  loss  in  superheat  being  reduced  to  a  minimum 
when  the  engines  are  operating  trains  making  frequent  stops. 

Another  idea  designed  with  the  object  of  reducing  the  loss 
of  superheat  is  a  special  form  of  header  in  use  on  the  Hull  & 
Barnsley  on  goods  locomotives.  The  design  of  the  header, 
in  which  is  incorporated  the  regulator  valve,  is  such  that 
boiler  steam  is  always  in  the  superheater  elements  and  header, 
the  regulator  valve  simply  controlling  the  supply  of  steam 
between  the  header  and  the  cylinders;  thus  the  pressure  of 
steam  in  the  superheater  at  all  times  prevents  the  elements 
from  becoming  damaged  through  overheating.  Some  de- 
signers use  a  by-pass  arrangement  to  connect  the  two  ends 
of  the  cylinders  when  the  engine  is  running  without  steam  in 
order  to  do  away  with  the  pumping  action  of  the  pist<jns; 
this  is,  however,  by  no  means  general,  most  designers  simply 
fitting  automatic  air  valves  to  the  steam  chests.  The  Midland 
use  a  by-pass  pipe  connecting  the  ends  of  the  cylinders  and 
fitted  in  the  centre  of  its  length  with  a  double  beat  valve 
operated  by  a  small  steam  piston  mounted  on  the  valve  stem. 
The  underside  of  this  small  piston  is  connected  by  means  of 
a  small  pipe  with  the  steam  supply  to  the  main  cylinders 
so  that  when  steam  is  on  the  valves  are  kept  on  their  seats, 
thus  cutting  off  connection  between  the  ends  of  the  cylinders, 
and  when  .*^team  is  shut  off,  the  valves  simply  fall  from  their 
seats  thus  establishing  connection  between  the  ends  of  the 
cylinders. 

Piston  slide  valves  giving  inside  admission  are  used  as  a 
rule  where  superheated  steam  is  employed  and  Walschaert 
valve  motion  is  coming  into  favor  on  the  Great  Northern, 
while  the  London  &  North  Western  and  the  Lancashire  & 
Yorkshire  both  use  Joy  gear.  The  usual  form  of  valve 
motion  on  other  lines  is  the  ordinary  link  motion  and  the 
wheel  and  screw  is  generally  favored  for  operating  the 
reversing  gear.  Engines  of  the  2-6-0  and  4-6-0  types  are 
usually  fitted  with  the  necessary  apparatus  for  working  the 
continuous  brake  in  use  on  the  particular  railway  on  wliich 
they  are  employed.  This  enables  the  engines  to  run  jkis- 
senger  trains  if  desired  and  also  heavy  trains  of  perishable 
goods  which  are  composed  of  "fitted"  stock  and  are  run  at 
passenger  train  speed.  Goods  and  mineral  trains  are  not  as 
a  rule  equipped  with  any  form  of  continuous  brake  and  it 
has  been  the  practice  for  many  years  past  to  fit  the  locomo- 
tives used  entirely  for  goods  traffic  with  powerful  steam 
brakes  operating  on  the  engine  and  tender.  This  is  still  very 
general  practice.  Exceptions  are,  however,  to  be  found,  in 
which  cases  the  automatic  vacuum  or  Westinghouse  brak* 
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ire  used  in  lieu  of  a  steam  brake,  or  sometimes  a  steam 
brake  is  used  which  is  automatically  brought  into  action  when 
die  vacuum  brake  is  applied  on  the  trains  or  independently  in 
;he  case  of  trains  composed  of  "non  fitted"  stock.  Tenders  are 
.n  general  interchangeable  with  those  used  with  other  classes 
)f  engines  on  the  same  railway. 

The  first  eight-coupled  engine  in  Britain  for  main  line 
>ervice  was  built  at  Crewe  in  1892  by  the  late  F.  W.  Webb, 
for  working  heavy  coal  trains  on  the  London  &  North  West- 
ern. This  engine  had  inside  cylinders  19^/^  in.  by  24  in., 
coui)lod  wheels  4  ft.  5  in.  diameter,  and  had  a  boiler  carrying 


high-pressure  cylinders  were  16  in.  by  24  in.  and  the  two 
low-pressurs  cylinders  placed  between  the  frames  were 
ZOyz  in.  by  24  in.  Piston  slide  valves  were  introduced  to 
distribute  the  steam  in  the  high-pressure  cylinders  and  Joy 
valve  motion  applied  to  the  inside  gear  worked  the  flat  valves 
of  the  low-pressure  cylinders  direct  and  the  high-pressure 
valves  through  rocking  levers,  two  sets  of  valve  gear  thus 
operating  the  four  valves.  Adjacent  cranks  on  each  side  of 
the  engine  were  on  opposite  centers,  each  pair  being  at  90 
deg.  The  weight  of  the  engine  only,  in  working  trim,  was 
119.840   lb.      I.arge   numbers   of   these   engines   were   built; 


Great  Northern  Six-Coupled  Goods  Locomotive 


a  steam  pressure  of  160  lb.  which  contained  1,245  sq.  ft.  of 
heating  surface.  The  total  engine  weight  in  working  order 
was  104,792  lb.  This  engine  was  followed  in  1893  by  an- 
other similar  in  design  but  compounded  on  F.  W.  Webb's 
three-cylinder  system.  These  two  engines  were  run  in  com- 
petition with  the  result  that  subsequent  engines  were  all 
compounds.  The  compound  engines  had  two  outside  high- 
pressure  cylinders  15  in.  by  24  in.  and  one  inside  low-pressure 
cylinder  30  in.  by  24  in.,  all  driving  on  to  the  second  coupled 
axle.  The  high-pressure  crank  pins  were  at  90  deg.  with 
each  other  and  the  central  crank  made  135  deg.  with  each  of 
the  high-pressure  cranks.  The  boiler  contained  1,489  sq.  ft. 
of  heating  surface,  the  increase  being  in  the  tube  surface.   The 


some  were  provided  with  two-wheeled  pony  trucks  at  the 
leading  end,  thus  becoming  2-8-0  or  Consolidation  t}pe  en- 
gines, the  first  in  Britain.  The  coupled  wheels  of  each  class 
were  the  same  diameter  and  had  cast  iron  centers,  a  practice 
unique  in  main  line  service,  and  this  material  is  still  used 
for  0-8-0  engines  built  at  Crewe.  All  the  compound  engines 
have  now  been  converted  into  simple  engines;  in  the  case  of 
the  four-cylinder  engines  the  low-pressure  cylinders  have 
been  retained  as  simple  expansion  cylinders  and  the  working 
steam  pressure  reduced  from  200  lb.  to  165  lb.  The  engine 
illustrated  is  one  of  a  new  type  designed  by  C.  J.  Bowen- 
Cooke,  the  chief  mechanical  engineer.  It  is  equipped  with  a 
Schmidt  superheater  and  when  compared  with  similar  engines 
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coupled  wheels  were  4  ft.  5  in.  diameter  and  the  engine 
weighed  110,320  lb.  in  working  trim.  In  these  engines,  con- 
siderable numbers  of  which  were  built,  the  steam  pressure 
was  increased  to  175  lb. 

Some  years  later  after  F.  W.  Webb  had  commenced  to  build 
his  four-cylinder  compound  express  engines,  he  applied  his 
four-cylinder  system  to  the  eight-coupled  goods  engines  and 
the  first  engine  turned  out  was  built  at  Crewe  in  1901.  These 
were  similar  to  the  three-cylinder  engines,  but  the  boilers 
were  larger,  the  total  heating  surface  being  increased  to  1,753 
sq.  ft.,  and  the  steam  pressure  was  raised  to  200  lb.     The 


using  saturated  steam  doing  equal  work,  this  type  has  shown 
a  saving  of  25  per  cent  in  coal  consumption.  The  engines 
have  inside  cylinders  and  piston  valves  worked  by  Joy 
motion.  The  wheels  are  4  ft.  55<2  in.  diameter  with  new  tires. 
A  steam  brake  is  fitted  which  operates  on  the  engine  and 
tender.  The  tender  is  of  standard  design  and  has  capacit)- 
for  7  tons  of  coal  and  3 ,000  gallons  of  water.  It  is  fitted  with 
a  water  scoop  and  weighs  83,000  lb.  loaded. 

The  4-6-0  engines,  particulars  of  which  are  given  in  the 
table  of  dimensions,  were  built  for  main  line  fast  goods  traffic 
on  the  London  &  North  Western  from  the  designs  of  the  late 
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\T\ii  it  liain  of  14.iS  jHT  (»-iit  in  IxiiKr  pouir.  Ilif  rfluifncy 
of  .-iUfHTlu'iiU'd  cnuincs  is.  Ijowivit.  nmn'  n;i»lily  afftrttil  l<y 
tlu'  kind  of  service  on  wliiih  tin-  i-niiiiu-  x)  httod  is  t-niployiii. 
than  is  tho  ras**  with  cntiiius  u^ini:  >aturati<i  ^ttani.  Thi-  i^ 
diu-  to  the  fact  that  ton.-idcraMt'  lo^^  in  >u|ierhiat  i>  r\|K- 
rienee<l  it  fre«juent  stops  are  niadc.  for  na-ons  easily  umler- 
st<«)d. 

I  hv  .tl>ii|!-hin!4  of  damper^  or  thr  luting  of  improved  nuaii- 
of  optratinii  tht-in  has,  hourvcr.  improved  dir  at  lion  of  >u|>«t 
htati-d  i-nuines  on  inlennittcnt  M-rviee  and  niadr  it  po>-.ililc 
;to  ri-ali/i-  n>iihs  roinparini;  favoraMy  with  eniiiiu-  run  under 
rile  Itest  eondition-.  namely  on  loni;  (ontimioii^  nin^  >u»  h  .1- 
olitain  in  e\[)ri~-  pa>-ein:er  or  throimli  >,;ood>  MTviee.  1  he 
Midhtnd  Railw.iy  h.ive  introdined  an  ini,'eniou»  arrani:ement 
f«)r  operating:  the  dampi-r  i,'ear  in  eonneelion  with  the  Miper 
heater  e»|uipnHnt  they  u<e.  the  <levire  heini^  arranced  so  that 
rile  damper^  may  aiitomatieally  open  or  « lose  aenirdini,'  to 
vvluther  tlie  "nmilator"  or  thronU'  valve  i>  opi-n  or  -Inn. 
or  tliey  may  remain  ptnuanently  o{>en  independent  of  tlu- 
po>ition  of  till-  remilator.  I'nder  the  latter  conditions,  how- 
ever, the  arraiiiiement  i-  -mil  that  -liould  the  -team  Mower  lie 
put  on,  the  dampiT-  automatieallx  » losi-  and  open  aiiain  when 
the  Idower  i-  -topped.  I  he  tirst  inentioiud  eonditi«»ns  .in- 
u-ed  when  working  trains  niakini^  loni;  ((tntinuous  run-  and 
the  -eeon<l  when  operatinu  train-  whiih  make  frei|uent  -top-. 
Ihi-  device  make-  -uperheati'd  entities  efht  ietit  on  all  kind- 
of  MTvice,  the  los-  in  .•>uperheat  heinij  re«lu«fd  to  a  niinimum 
when  tlu-  eiiiiini-  are  operatint:  trains  making  freijueiit  -top-. 

.\ni»ther  idea  de>ii;ned  with  the  ol)je«t  of  redueinu  the  I0-- 
of  superheat  i-  a  speei.il  form  of  head<T  in  u-e  on  the  Hull  \' 
liarn-lev  on  i^ood-  1(h  om«»ti\  t -.  The  de-iun  of  the  heailer, 
in  which  i-  incorporated  the  n-ijulator  valve,  is  .-ut  h  that 
lioiler  .-team  i>  alway-  in  the  -upi-rheater  »'lements  and  header, 
the  rei^ulator  v.ilve  -imply  i ontrolliiiL:  tin-  -upplv  of  -team 
lietweeiv  the  header  ,ind  tlu'  cyliiuUr-;  tlui-  the  |ire--ure  of 
-learn  ill  llu'  -uperlu-ater  at  all  time-  pnveiit-  the  elriuiiil- 
from  Iteconiin.u  dama^'ed  throu^di  ovrrhi-atint;.  Some  de 
.-ii;ner-  u-«-  a  l)y-pa<>  arrangement  to  lonnect  the  two  eiid- 
of  the  cylinder-  when  the  engine  i-  running  without  -team  in 
order  to  do  away  with  the  pumpinij  action  of  the  |»i-t'in-; 
ihi-  is,  howevir,  Ity  no  mean-  general,  iiio-t  de^iuner-  -im|il\ 
tittim:  .mtolilittit  air  valv«-  to  the  -team  ihe-t-.  The  .Midl.md 
u-e  a  l)\ -pa.-s  pipe  loiuui  tim:  tlii-  end-  of  tlu-  cyliiuUr-  and 
titled  in  the  centre  of  it-  Unu'th  with  a  douMe  heat  \.ilve 
operated  l»y  a  small  -team  pi-ton  mounted  on  the  val\<-  -ti-m. 
The  under-ide  of  thi-  -mall  pi-ton  is  lonnectetl  \t\  mean-  of 
a  ,-m.dl  pijie  with  tlu-  -tiam  -u[iply  to  tlu-  main  cylinder- 
-o  that  when  -team  i-  on  the  valve-  .m-  kept  on  their  -eats, 
thus  (Uttini:  olY  (  oiiiiet  tioii  ImIwci-h  tlu  <-iid-  of  the  (vlimlrr-, 
and  wlu-n  -team  i-  -hut  o\\.  the  v.ilve-  -impl\  fall  from  llu  ir 
-eat-  thu.-  e.'<lal»li.-liiiiu'  (oiiiuition  Ixtweeii  the  end-  of  the 
'  \  linders. 

I'i-loii  -lide  valve-  ixiviiu;  in-ide  .idmi-sion  .in-  u.-ed  a-  .1 
rule  wlu-ri-  -upt  rhcalcil  -team  i-  einploved  and  W  alx  lia<-rt 
valve  motion  i-  1  oininir  into  faMir  on  the  (ireat  Northern, 
while  the  I.ojuloii  \:  North  W f-tei-n  and  the  l.aiu  a-hirc  ^; 
\'orksliire  Kotli  u-c  |"\  ucir.  I  he  u-ii,il  form  of  \,il\e 
motion  nil  oilier  liru'>  is  the  ordinary  link  motion  and  tlu 
wheel  .Old  -(  r»w  i-  neiierally  favond  for  operatiiu;  llu 
rever>inii  .U<«ir.  Miniine-  of  the  2-(»ii  ami  4  <)-<»  type-  an- 
usually  fitted  with  thi'  iiece— ary  apparatus  for  workiiiL'  the 
continuou-  hrake  in  u-»'  on  tlu'  parti*  ular  railway  on  wlii«h 
thev  are  employt-d.  Ihi-  eiiaMe-  the  eimine-  to  run  pi- 
-encer  train-  if  de.-ired  and  .ilso  heavy  trains  (»f  peri-li  il>le 
CfK)d-  whiih  are  ionij>o.-ed  of  "  nited"  .-t«M  k  and  are  run  at 
jias.-elimr  train  speed.  IumkIs  aiui  mineral  trains  are  not  as 
.1  rule  e<iuipj>ed  with  any  form  of  contimious  I. rake  and  it 
has  l.een  the  pr.utite  for  many  years  pa.-t  to  tit  the  loiomo- 
tivo  u.-ed  entirely  for  m'wxis  traftic  with  jjowerful  steam 
t»rak«'s  operatin^^  on  the  engine  and  tender.  Ihis  is  .-till  very 
general  j>rarti(e.  l-!\cepti<ins  are,  lu>wever,  to  he  foinid,  in 
which    CUM'>    the    automatii     vacuum    or    \\'e-tin!.;hou>e    hrak"^ 
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'.    u>td  in  lit'U  of  a  steam    hrake.  or    xmH-times    a    steam 

ikel>  u>tHi  \vln\li  is  automatically  l)rou.i:ht  into  a(ti(jn  when 

vacuum  l)rake  is  applied  on  the  trains  or  independently  in 

,  1  a.-e  nf  trains  (■ompo>ed  of  "non  titti-d"  stork.     I  enders  are 

L'eiieral  interehanmaltle  with  tho>e  used  wiili  oihir  clas>e> 
'  inuines  on  the  same  railway..  !  ^      7 

The  first  eiijht-c oupled  ensjine  in  liritain  for  main  line 
'■\u\-  wa-  huiit  at  Crewe  in  1.S02  l.y  tju-  late  I- .  W  .  Wet.h. 
.-  working'  hea\y  roal  trains  on  the  London  &  Norili  \\\-i- 
;i      'rhi>  eimine  had   in~i<lt'  (vlindvrs  19'_>   in.  l>y  24   in.. 

Milcd  wherl-  4  ft.  .^  in.  diamtlrr.  and  ha<l  a  Ixiilcr  rarr\iii!i 


hiirh-pres.xun-  *ylindtr>  wen-  !(•  in.  h\  24  in.  and  the  two 
low-pressurs  cylinders  placed  l>etw<.vn  the  frames  were 
2i)^  2  in.  li\  24  in.  lMst<tn  "^lide  valve>  were  introduced  to 
di«-tril)Ute  tin  >team  in  the  hii,di-pre.>'sure  cylinders  an<i  Joy 
vahc  niittion  applied  t<»  the  in>ide  szear  worked  the  flat  valve* 
of  the  low-pre<sure  cylinders  direct  and  tlu'  liiqh-pres^urt 
valvo  throuLih  nnkinu'  lev»r>.  two  ^et">  of  valve  goaf  thus 
(tperatiui;  ihc'  four  valve«.  .Xdjaccin  »  rank>  on  ca^h  side  of 
die  engine  wen-  mi  t)p]»o~iii  ».t'ntcT«.  cadi  jiair  l»einvi  at  ^0 
dcir.  Ihe  weiulu  of  the  enL'iiu-  mdx.  in  workini:  trim,  was 
11''..s4n    II..      l.arL'e    numhcr-   n{   tin-.    <ni:iiK's   were  hui.lt; 


1 


Great   Northern   Six-Ccupled    Goods   Locomotive 


I  ^leani  prc-^^ure  tif  lod  lli.  \\iii(li  ((iniained  1.24.^  -(|.  ft.  of 
heating  surface-.  I  he  total  cnL'iiie  weight  in  workinii  order 
was  1)(»4.7'>2  111.  rhi>  ciiizine  wa>  followed  in  1  .n9.>  I»v  an- 
other >iniilar  in  de-^i-jn  hut  compounded  on  1".  \V.  WehhV 
three-cylinder  -y,■^^em.  I  he^c  two  cii^ino  were  run  in  com- 
petition with  the  re.-ull  that  -ult<e(|uent  enuiiie.-  wen-  all 
'  otiifiound-^.  The  compound  eniiine>  had  two  out.-^ide  hitih- 
[•res.-u re  cylinders  15  in.  I»\  24  in.  and  one  inside  low-jtressure 
<  \linder  .^'»  in.  hy  24  in.,  all  drivini,'  on  to  the  >ccond  coupled 
axle.  Ihe  hi^h-pre^urc  crank  pin-  were  at  *><)  deu.  with 
rath  other  atwl  the  central  c  rank  made-  l.>.^  <lei:.  with  each  of 
the  hiLrh-prc— ure  »  rank-.  The  hoiler  (otilaine(j  1 .4>"»  <(|.  ft. 
of  heaiiii'-:  -urfaie.  the  inlrea.•^e  lieini;  in  the  luhe  .-urfacc.   I'he 


-onie  Were  provided  with  iwo-wlu-elcd  poii)  truck-  at  tiic 
leadinii  end.  thu-  heeomiim  2-8-<l  or  ('on>olidalion  tyjx-  en- 
U'ines.  the  tlr-t  in  liritain.  Ihe  coupled  wlurls  of  each  chts- 
werc-  the  same-  dianutc-r  and  had  c  a-l  iron  center-,  a  practice 
uiii<iue  in  main  line'  -crvice.  and  tlii-  material  i-  still  u-ed 
for  (!->-(•  enirine-  huilt  at  Ocwe.  .Ml  the  com|»ound  eUirinos 
ha\e'  now  itccti  eonvi-rtecl  into  -itn|»lc-  eiiiiinc-;  in  tlie  case  Of 
the  fourtylinder  eniriiu-  the  l<iw-[tre— urc-  cvlinder-  have 
lieeii  retained  a-  -imple  e\pan-ion  ixlinder-  and  tlie-  workini; 
-team  pressure  reduced  from  2n(i  Ih.  n.  lo5  H,.  ["he  i-nirine 
illu>trated  i-  one  of  a  new  t\|»e  de.-itrnc<l  l>y  ('.  |.  liowen- 
( "ooke,  the  ehief  methaiiieal  enu'iiuvr.  It  i-  e<|uippc-d  with  a 
.Viunidt  .-uj»erheaier  and  when  companci  vviih  .•'UUiluf  tngiiiCfr 


Great    Central     Six-Cocipled     Express    Goods     Engine 


coupled  uhe'el-  were  4  ft.  5  in.  diameter  and  the  engine 
weiylied  ll(l..-;2()  Ih.  in  workin<^  trim.  In  these  ensiines.  con- 
sideraltle  number-  of  wliiih  wen-  huilt.  the  -te-am  pn -sure 
wa-  ine  rea-ed  to  1  75  ll>. 

Some  years  later  after  F.  W  .  Wcl-h  had  eomnuiu  ed  to  huild 
hi-  four-cylinder  compound  exjiress  eniiines,  he  ajiplied  his 
four-cylinder  -\stem  to  the  ciiihl-eoupled  iroeKls  engines  and 
the-  tlrst  enuine  turned  eiut  was  l.uilt  at  ( "re we  in  I'^iH.  These 
Were  similar  to  the  three-cylinder  cimiiio.  hut  the  boilers 
were  lari^er.  the  total  heating  surface  beinir  ine  rea.-ed  te»  1,755 
?<1    ft,,  and  the-  steam  pres-ure  wa-   raised   to  20n   lb.       jlu- 


u-inii  -aturated  -team  doiiiL,'  c<|ual  work,  tlii-  t\pe  ha-  -hown 
a  -avinsi  of  25  per  tent  in  coal  con-umpiion.  I  he  enijines 
have-  in>ide:  eylincliTs  and  pi-ton  valve-  w«»rkc-d  hv  Jo\ 
niejiion.  rile  wlic-el-  arc-  4  ft.  5'  j  in.  diameter  with  new  tires. 
.\  -team  brake  i-  tittcej  which  operate-  on  the  engine  and 
tender.  Ihe  tender  i-  of  -tandard  desiirn  and  has  cafiacilx 
fe»r  7  tons  of  coal  and  .>.(»(Kl  gallon-  «if  water.  It  i-  litted  witli 
a  water  -ccjop  and  wci<:h>  .^.■i.(l(l(l  lb.  loaded. 

I  he  4-(»-(>  enninc-.  parti*  ular>  of  which  are  L'iwn  in -the 
table  eif  dimensions,  were-  built  for  main  line  fast  _i:(x"h1>  iraffii 
on  the  London  &:  North  \\  e -ti  rn  from  ilu-  cU-siyns  of  the  Inte 
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G.  Whale,  when  chief  mechanical  engineer.  In  design  the^e 
engines  resemble  closely  Mr.  Whale's  4-6-0  express  engines 
introduced  in  1906,  the  main  difference  being  the  diameter 
of  the  coupled  wheels  which  in  the  goods  engine  is  5  ft.  3  in. 
diameter,  and  in  the  case  of  the  passenger  engine,  6  ft.  3  in. 
The  cylinders  are  inside,  driving  on  to  the  leading  coupled 
axle,  and  the  distribution  of  steam  is  effected  by  flat  semi- 
balanced  valves  working  in  steam  chests  on  the  top  of  the 
cylinders  and  operated  by  Joy  valve  gear.  The  leading  ind 
of  the  engine  is  carried  on  a  four-wheeled  bogie.  The  Lon- 
don &  North  Western  bogie  differs  from  those  most  used  in 
that  the  lateral  movement  takes  place  in  a  radial  path  similar 
to  a  radial  axle  box.  This  bogie  was  introduced  by  Mr, 
Webb  when  he  designed  his  four-cylinder  compound  express 
engines  which  were  the  first  engines  built  at  Crewe  to  have 
four-wheeled  bogies.  The  crank  axles  are  built  up  and  the 
crank  webs  are  extended  in  order  to  form  balance  weiglits. 
Apparatus  for  working  the  automatic  vacuum  brake  is  fitted 
and  a  steam  brake  operates  on  the  engine  and  tender,  which 
is  of  the  standard  type.  Previous  to  the  introduction  of  these 
engines,  the  express  goods  service  on  the  London  &  North 
Western  was  largely  worked  by  Mr.  Webb's  18-in,  0-6-0 
goods  engines  having  5  ft.  wheels.  These  engines  are  of 
historic  interest  inasmuch  as  they  were  the  first  locomotives 
ever  fitted  with  Jov  svstem  of  valve  motion  and  when  first 
introduced  in  1880  they  attracted  considerable  attention. 

The  Lancashire  &  Yorkshire  employ  eight  coupled  engines 
for  hauling  the  heavy  goods  traffic  they  have  to  contend 
with  on  a  road  which  is  difficult  to  work,  and  at  present 
four  classes  are  in  service:  three  having  simple  expansion 
cylinders  and  one  compound  having  four  cylinders.  The 
simple  engines  differ  from  each  other  in  the  design  and  size 
of  the  different  boilers  used.  The  first  engines  put  into 
service  had  inside  cylinders  20  in.  by  26  in.  and  boilers  with 
Belpair  fire  boxes  providing  1,914  sq.  ft.  of  heating  surface. 
They  weighed  in  working  order  137,752  lb.  These  engines 
were  followed  by  a  number  of  similar  locomotives  having 
exactly  the  same  sized  cylinders  and  wheels,  but  they  were 
fitted  with  a  new  type  of  boiler  having  a  cylindrical  inside 


The  compound  engines  have  the  same  size  Belpair  boile 
working  at  the  same  steam  pressure  as  the  simple  expansioi 
goods  engines.  Four  cylinders  are  used,  two  high-pressur 
outside  the  frames  driving  on  the  third  coupled  axle  anc 
two  low-pressure  inside  driving  on  to  the  second  axle,  placec 
transversely  in  line  with  the  outside  cylinders.  The  insidi 
and  outside  cranks  on  each  side  of  the  engine  are  on  opposite 
centers  and  each  pair  makes  an  angle  of  90  deg.  with  the 
other.  Flat  semi-balanced  valves  distribute  the  steam  in  the 
low-pressure  cylinders  and  the  low-pressure  exhaust  takes 
place  through  the  backs  of  the  valves  directly  into  the  blast 
pipe;  thus  a  free  e.xhaust  is  attained.  Piston  valves  are  used 
for  the  high-pressure  cylinders.  Joy  valve  gear  is  used  and 
is  applied  to  the  inside  motion,  connection  being  made  to  the 
high-pressure  valves  by  rocking  levers.  The  arrangement  is 
such  that  adjacent  valves  on  each  side  of  the  engine  travel 
in  the  same  direction,  an  arrangement  made  necessary  be- 
cause the  piston  valves  have  inside  admission.  The  piston 
valves  used  have  been  specially  designed  to  eliminate  exces- 
sive compression  in  the  high-pressure  cylinders  due  to  the 
engine  being  "linked  up."  The  piston  valve  packing  rings 
are  fitted  with  six  small  valves  the  construction  of  which  is 
such  that  the  pressure  in  the  receiver  holds  them  on  their 
seats  against  the  pressure  in  the  cylinder,  providing  the  latter 
does  not  rise  above  the  working  pressure.  This  is  effected 
by  designing  the  valves  in  such  a  way  that  the  area  exposed 
to  the  receiver  pressure  is  greater  than  that  exposed  to  the 
pressure  in  the  high-pressure  cylinders.  Starting  is  effected 
i)y  supplying  steam  direct  from  the  boiler  to  the  low-pressure 
steam  chests.  This  is  effected  by  two  sliding  valves  working 
in  a  small  rectangular  valve  box  cast  integral  with  the  low- 
pressure  cylinders  and  valve  chests.  These  valves  work  over 
two  ports  connected  respectively  with  the  right  and  left  low- 
pressure  steam  chests,  a  pipe  conveying  steam  from  the  main 
steam  pipe  to  the  small  valve  chest.  The  starting  valves  are 
controlled  by  the  position  of  the  reversing  gear,  being  con- 
nected to  a  lever  on  the  reversing  shaft.  On  the  main  regu- 
lator being  opened  steam  is  admitted  to  the  low-pressure  and 
high-pressure  steam  chests  at  the  same  time,  the  high-pressure 
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and  outside  fire  box,  the  inside  box  being  corrugated  and 
made  of  steel,  except  the  tube  sheet  which  is  made  of  copper. 
These  boilers  have  1,890  sq.  ft.  of  heating  surface  and  the 
weight  in  working  order,  engine  only,  is  129,680  lb. 

The  next  engines  to  be  built  were  the  compounds  already 
mentioned.  G.  Hughes,  the  locomotive  engineer,  decided  to 
apply  the  compound  principle  to  goods  engines  rather  than 
passenger  locomotives,  his  contention  being  that  they  are  more 
suitable  for  compounding  as  the  usual  cut-off  is  much  later  in 
simple  expansion  goods  engines  than  in  simple  expansion 
passenger  engines,  also  the  piston  speeds  attained  are  very 
much  less  than  those  realized  in  express  engines,  thus  making 
it  more  possible  to  effect  a  saving  in  steam  consumption  by 
a  reduction  of  the  losses  due  to  cylinder  condensation  as  well 
as  by  increasing  the  numl>er  of  times  the  steam  is  expanded. 


pistons  by  that  means  being  placed  in  equilibrium,  and 
starting  is  effected  by  the  low-pressure  pistons  only.  When, 
however,  the  engine  is  "linked  up"  the  small  valve  covers 
the  ports  leading  to  the  low-pressure  valve  chests  and  the 
engine  is  compounded.  This  device  is  very  simple  and  is  so 
arranged  that  the  low-pressure  cylinders  can  only  be  sup- 
plied with  steam  direct  from  the  main  steam  pipe  wlien  the 
engine  is  in  either  full  forward  or  full  back  gear. 

The  two  classes  of  engines,  particulars  of  which  are  given 
in  the  table  of  dimensions,  have  been  the  subject  of  exhaustive 
tests  during  which  11  simple  engines  and  11  compound 
engines  ran  472,000  and  442,000  engine  miles  respectively, 
the  percentage  of  train  miles  being  in  the  case  of  the  simple 
engine  63.6  and  in  the  case  of  the  compound  68.3,  the  average 
loads  behind    the    tender    being    465  tons.     After  making 
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('  duction  of  1^  cwts.  of  coal  per  hour  for  fuel  used  during 
c  tentions,  the  results  showed  that  the  coal  consumption  of 
t.e  compound  was  .185  lb.  per  ton  mile  against  .205  used  by 
(  e  simple  engine.  A  very  complete  statement  as  to  the 
,  jrking  of  these  and  of  superheated  engines  on  the  Lan- 
( ashire  &  Yorkshire  will  be  found  in  the  transactions  of  the 
institute  of  Mechanical  Engineers  for  1910. 

Latterly  some  large  simple  expansion  superheated  engines 
j;ave  been  put  into  service,  which,  in  general,  are  similar  to 
tiie  earlier  simple  engines.  They  have,  however,  considerably 
larger  boilers  having  a  total  evaporative  heating  surface  of 
1.963  sq.  ft.  and  superheaters  giving  396  sq.  ft.  of  heating 
Mirface,  the  whole  representing  a  total  equivalent  heating 
surface  of  2,557  sq.  ft.  The  cylinders  are  between  the  frames 
and  are  21^  in.  by  26  in.  and  the  steam  pressure  is  180  lb. 


signed  by  the  locomotive  engineer,  H.  N.  Gresley,  called  the 
twin-tube  superheater.  Two  headers  are  used,  one  above  in 
the  usual  position  for  saturated  steam  and  another  lower  in 
the  smoke  box  for  the  superheated  steam,  the  two  being  con- 
nected by  the  superheating  elements.  Each  element  has  four 
lengths  of  tube,  but  instead  of  all  four  lengths  of  tube  being 
in  one  flue  tube,  as  is  the  case  in  the  Schmidt  system,  two 
lengths,  that  is  one  loop,  are  in  one  flue  and  the  other  two  in 
the  flue  immediately  below.  The  claims  made  for  this 
arrangement  are  that  smaller  flue  tubes  may  be  used,  thus  the 
bridge  pieces  in  the  tube  sheets  are  wider,  also  all  elements 
are  interchangeable  and  each  can  be  taken  out  without  dis- 
turbing any  of  the  others,  further,  compared  with  a  Schmidt 
superheater  of  the  same  amount  of  heating  surface,  this 
superheater  j)ermits  an  increase  in  the  evaporative  surface  of 


Great  Western  Eight-Coupled  Goods  Locomotive 


The  eight-coupled  wheels  are  4  ft.  6  in.  diameter  and  in 
common  with  the  other  Lancashire  &  Yorkshire  engines,  are 
fitted  with  Joy  valve  motion.  All  the  four  classes  of  eight- 
coupled  engines  are  accompanied  by  eight-wheel  tenders  but 
the  wheels  are  not  in  bogie  frames.  These  tenders  have 
capacity  for  3,600  gallons  of  water  and  5  tons  of  coal.  The 
vacuum  brake  is  fitted  to  the  engines  and  tenders. 

The  heavy  coal  traffic  on  the  Great  Northern  has  been 
conducted  for  some  time  by  engines  of  the  0-8-0  type,  the 
first  design  introduced  having  inside  cylinders  19^  in.  by 
24  in.  with  flat  semi-balanced  valves  working  in  steam  chests 
on  the  top  of  the  cylinders  and  operated  by  the  ordinary  link 
motion  through  rockers.  The  boilers  have  1,438  sq.  ft.  of 
heating  surface  and  the  area  of  the  grate  is  24.5  sq.  ft.  The 
working  steam  pressure  is  170  lb.  The  coupled  wheels  are 
4  ft.  8  in.  diameter.  Recently,  some  of  these  engines  have 
been  rebuilt  and  equipped  with  Schmidt  superheaters. 

The  latest  type  of  engine  introduced  for  heavy  main  line 
coal  and  other  traffic  is  of  the  2-8-0  type,  the  additional 
wheels  being  made  necessary  by  the  increased  weight  of  the 
engine  due  to  the  large  boiler.  The  cylinders  are  in  this  case 
outside  the  frames  and  piston  valves  worked  by  Walschaert 
motion  are  used.  Some  of  these  engines  are  fitted  with  steam 
pumps  for  supplying  the  boiler  feed  water  and  also  with 
feed  water  heaters.  These  engines  are  remarkable  for  their 
boiler  capacity,  the  amount  of  heating  surface  allowed  when 
compared  with  the  cylinder  capacity  being  very  generous. 

The  2-6-0  engine  illustrated  is  a  development  of  a  smaller 
class  of  the  same  type  introduced  in  1912  having  boilers 
fitted  with  superheaters  and  containing  a  total  heating  sur- 
face of  1,420  sq.  ft.  In  other  respects  the  two  classes  are 
very  similar  but  the  present  engines  are  more  powerful,  by 
reason  of  the  fact  that  they  have  a  total  heating  surface  of 
2,080  sq.  ft.  The  pony  trucks  of  the  2-8-0  and  2-6-0  types 
have  been  designed  to  equalize  the  weight  when  passing  round 
curves,  this  being  obtained  by  top  and  bottom  bolsters  each 
carried  on  swing  links. 

The  Great  Northern  was  one  of  the  first  railways  to  fit 
superheaters,  the  type  used  being  the  Schmidt.  Recently, 
however,  a  new  type  of  flue  tube  superheater  has  been  de- 


10  per  cent.  A  large  air  valve  is  fitted  to  the  saturated  steam 
header  and  when  steam  is  shut  off,  this  valve  opens  and 
allows  air  to  enter  the  elements,  thus  preventing  them  from 
becoming  damaged  by  overheating. 

The  Great  Central  Railway  use  2-8-0  engines  for  hauling 
the  heaviest  traffic  they  have  to  handle.  These  engines  were 
preceded  by  engines  of  the  0-8-0  type  which  were  introduced 
some  years  ago.  The  newer  engines  in  general  present  no 
unusual  features.  They  have  outside  cylinders  driving  on 
the  third  coupled  axle,  piston  valves  and  the  ordinary  form 
of  link  motion.  The  boilers  have  Belpair  fire  boxes  and  flue 
tube  superheaters.  The  fast  goods  traffic  is  conducted  by 
some  very  large  4-6-0  engines  which  are  certainly  the  most 
powerful  of  their  type  in  the  countrj'.  The  boilers,  cylinders 
and  motion  are  the  same  as  used  in  the  large  4-6-0  express 
engines  introduced  previously  and,  like  all  Great  Central 
engines,  are  fitted  with  the  Robinson  superheater.  These 
engines  are  fitted  with  the  apparatus  for  working  the  auto- 
matic vacuum  brake  and  a  steam  brake  is  used  on  the  engine 
and  tender. 

The  most  recent  class  of  eight  coupled  goods  engine  used 
on  the  North  Eastern  Railway,  is  illustrated  by  the  photo- 
graph for  which  the  writer  is  indebted  to  V.  L.  Raven,  the 
chief  mechanical  engineer.  The  general  design  follows 
closely  some  engines  of  the  same  type  introduced  by  W.  W'ors- 
dell  in  1901.  The  present  engines  are,  however,  fitted  with 
larger  boilers  equipped  with  flue  tube  superheaters.  Piston 
valves  operated  by  the  ordinary  form  of  link  motion  are  used 
and  a  steam  brake  is  fitted  to  the  engine  and  tender,  the 
arrangement  being  such  that  one  brake  cylinder  on  the  engine 
applies  a  brake  block  to  each  wheel  on  the  engine,  and  to 
each  wheel  on  the  tender.  The  boiler  is  supported  at  the 
smoke  box  end  by  a  cast  saddle  and  it  may  be  pointed  out 
that  this  method  of  front  end  support  has,  of  late  years,  found 
considerable  favor  in  England.  Two  pop  safety  valves  are 
used  instead  of  the  Ramsbottom  type  usually  employed  in 
British  practice.  The  tender  is  of  the  six-wheeled  t}'pe  and 
is  of  considerable  size,  having  capacity  for  3,940  gallons  of 
water  and  5  tons  of  coal.  Its  weight  loaded  is  92,288  lb. 
and  empty  44,800.    The  engines  present  a  particularly  neat 
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G.  Wli.ih.  uiuii  (  hirt  iiKrhaniral  iiii;iiUHT.  In  di'siuii  tin-  t 
enyiiio  rrs»'!nl)k-  ilost-ly  Mr.  W  1kiK"">  4-()-(i  ixpnss  timliK's 
intHMlucftl  in  !''<►(»,  the  tnain  (liftVroncf  Immiiji  the  diaiiK-tor 
of  tlu-  roupK'd  wluvls  wlikh  in  tlu'  u<mmI>  t'nuini'  i-  5  ft.  .>  in. 
dianu'trr.  and  in  tlu-  i  a>c  of  tin-  |>as>fiu:cr  t'liiiiiu'.  (»  ft.  .>  irt. 

Tin-  ivlindt-rs  arc  in>idt',  drivini:  on  to  tlir  li-adini;  (t'Ui»K'd 
a\lr.  .ind  tlir  di-«tril)Uti«»n  of  >ti'ani  is  rflivti-d  l»y  llat  .-irnii 
f)alainnl  valvt>  workinn  in  >tratn  ihc>t.>  on  tlio  l(i|>  of  tlu 
(ylindrr>  and  o[KTatfd  l>y  Joy  valvt-  mwr.  Tlu*  h:'diim;  v  nd 
of  tlir  iimini-  i^  varrifd  on  a  four  ujutlid  hoijif.  r!i«-  Lon- 
don &:  North  \\«'>tirn  hotjif  diflt'r»  from  tlio-c  m(»>t  u^d  in 
thai  llir  latiTil  inovi-nu'iit  takt>  jthm  in  a  radial  path  sinnlar 
to  a  radial  a\lr  l>o\  'l'hi-«  l»oi;ir  \va-  introdlhrd  l>v  Mr. 
\\il)l»  wlun  hr  lic^iuiifd  lii-  foiir-<  \  litultr  toiupound  c\|)n-*s 
rni;inr>  \vhi«  h  wtTt'  tlu  hr-t  »ni;ini>  huilt  .it  (Vewo  to  haw 
four  will  tlrd  lioijir-.      liif  t  rank  a\lr>    iri    l>uilt  up  and  the 

rank  \v«l..->  .in-  ixtcndrij  in  order  to  form  Italance  Wi-iizhts. 
Apparatus  for  workini;  tin  aiitoniali*  vai  uuill  brake  is  fittid 
and  a  -tram  Itrake  operate^  on  thf  »'niiine  anil  t«nder.  whi'  h 
I-  of  the  >tandar(l  tyju'.     lVr\iou^  to  tlu-  intnxhu  tion  of  ilu'-e 

iiiziMf-,  th«'  cxprtv-s  <.'o(Mi-  -ir\  i*  I-  on  tin-  London  &  North 
\\e>tern  ua*  largely  worked  hy  Mr.  \\el»l/>  iN-in.  t»-o(' 
go<jd>  engines  havini:  5  ft.  wheels.  These  etiiiincs  ife  of 
lli>torie  interest   inasmueh   as  they   w.rc  the   hr-t    lo«  r.ni(»tives 

ver  lilled  with  |oy  system  of  valve  motion  .md  wlnn  ilr-t 
Miiroduiid  in   l.s.M*  the\   attracted  t  <in>i(Ural»le  attention. 

Ihe  l.an»a-hirc  &  ^'ork-hin•  cmplov  eii;ht  (ou|»led  «'ti!.'iin'«- 
for  haulini:  ihr  luavy  t:»KKU  trallie  tlii\  ha\t  lo  .ornind 
with  on  a  mad  uhiili  i-  ilitVn  ult  to  work,  .md  at  pn-mt 
four  <  la»~e*  an-  in  -er\iie:  thnc  havini;  -implf  e\pan-i((n 
'\Iinder>  ami  oiu  compound  having  four  e\lindtr-.  The 
-impU-  i-ni^inex  iliffer  from  ea«  h  other  in  the  dt-iiiii  aial  si/'O. 
of  the  differetit  l>oiler>  u»ed.  Ihe  lir-t  enu'iru>  put  '\\\\n 
'irviee  had  in-idi- t\  Under-  in  in.  I»y  2(>  in.  and  iioiler-  wuh 
Helpair  tin-  l.o\«-.  |>ro\idini;  1,''14  .>(|.  ft.  of  lieatinL.'  >urfa»<'. 
I'hey  wii^hrd  in  working  order  1.>7,75J  lli.  IhcM'  eni;il<c.s 
wt're  follow4"d  lt\  a  numlier  of  -imilar  liHomotivi>  havint; 
ixaetly  the  -aiiie  :«i/.rd  « ylimler-  and  v\h«(l-.  hut  thev  were 
littnl   with  a   new    t\  pe  of  hoiler  havinir  a   ■  \  lindrii  al    in-idr 


Ihe  ((impound   engine.-    have    the    >anie  size  lielpair  WoiK 
working  at  the  >ame  >teani  jiressure  as  the  simple  expan.sio 
^ockI.s  enf.;ines.      Four  cylinders  are  u.-ed.  two  hiuh-pres?ur 
outside  the   frames   drivini;  on  the   third   (()U})led   a.xlc   <iT\< 
two  l()W-pre»sure  in>ide  drivinii  on  to  the  >e((md  axle,  place' 
tran-ver-ely   in  line  with  the  outside  cylinders.      The  insid 
and  outside  crank-  on  eacii  side  of  the  eniiine  are  on  opposite 
(enters  and  each   pair  makes  an  anyle  of  '"»  deij.   with   th' 
other.     Flat  -enii-halani cd  valves  di-trihutf  the  -team  in  tlu 
low-pre.-.-ure   cylinder-    and    the    low-pre.--ure    e\hau>t    taki- 
{>late  through  the  hacks  of  the  valve>  directly  into  the  Idast 
j»i|)e;  thus  a  free  exhau.-t  i-  attained.     I'i-lon  valve-  are  used 
l"or  the  hitzh-|»ri--uri'  lylindiT-.      joy  valve  uear  i-  u-ed  and 
i.-  apjilied  to  the  in-ide  niotion,  cornice  tion  heini:  niadi-  to  the 
hiiih-pressure  valves  l»y  nnkinn  levers.      The  arranyement  is 
such  that  adjacent  valves  on  each   >idc'  of  the  engine  travel 
in   the   -anu-  «lirection.   an   arraiiLieincnt    made   neccs-ary   he- 
(  au.-e  the  pi-ton   valve>  have  in.-idc-  admi-sion.       The  piston 
valve-  u.sed  have  lurn  >pe(  ially  desimied  to  eliminate  exces- 
-ive  compre--ion    in    the    hii:h-|)re.->ure   cylinders   due   to  the 
c  iiLiiiic  liein'4  "linked   up."      The  pi-ton   valve  jiackinu  riny- 
are  fitted  with  six  -mall  valve>  the  con>lru(tion  of  which  is 
such   that   the   pre-sun-    in    the   ri^ceiver  holds   them   on    their 
-eats  ai:aill>t  the  pre-sure  in  the  cylinder,  jirovidinii  the  latter 
does  not   ri-e  ahove  the  workini;  [ire--ure.       Tiiis   i-  c-ft'ected 
l.y  dc'-iynini:  the  valw-  in  .-U(  h  a  way  that  the  area  exposed 
to  the  rediver  pressure   i-  <jreater  than   that  ixpo-ed   to  the 
pr(--urc  in  the  liiu'h  prc--urc-  cylinders.     .Startini;  i-  effected.  , 
hy  .-up|)l\inir  -team  direct  from  tin-  Koiler  to  the  lo\v-jire-.>«ure  : 
steam  c  he.-tr«.      I  hi-  i-  effected  l»y  two  -lidiim  valve-  workin.i,' 
in  a  -niall  redaniiular  valve  box  cast   inteural   with  the  low 
])ressure  ( \linder>  .md  valve  the-t.-.     The-e  \alve.-  work  over 
two  port-  connected  re-pec  lively  with  the  riuht  and  left  low-    [ 
prc--ure  -team  clii-t-.  a  pijK'  conveying  -team  from  the  main   ... 
-team  jiipe  to  the  -mail  valve  c  hc-t.       The  -tariinu  valves  are   :" 
controllc-d  li\    the  po-ition  of  the  rever-im:  U«"ar,  laini:  con- 
iieited  to  a  lever  on  the  reversint;  -haft.     ( )n  the  main  rei^u-  :'- 
lator  lieiiii!  opc-ned  -team  i-  aclmitted  to  the  low-jires-urc-  and    '. 
liii:h-pre--ure  -team  c  hc--t-  at  the  same  time,  the  hi^h-pre— ure  ; 
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and 


.iiid  out.-Jidc   tire  I)ox.   the    ui-ide   l)(»\    beinu   corrugated    and  pi-ton-  by    that    me.iii-    lieinu    phicect    in   tViuililirium 

made   of  -teel,  e\(ei)t  the  tube-  -heet  which  i-  made  of  copper.  -tartilii;  i-  eft'eite(l  b\   the  low-pre--ure  [li-ton-  oiih.      \\  hen. 

riu-e  boiler>  have   l.S'M)  h|.   ft.   of  heating  Mirfaie  and  the  however,  the  enyine   i-   ■"linked   up"   the  -mall   valve  cover.^ 

vc  iu'ht  in  workins.;  order,  engine  only.  i>  12'>.oM>  lb.  the  ports  leading  to  the   low-jiressure  valve  chests  and  the 

The  next  eiviritu-  to  be  built  wc-n-  the  icimi>ouncl-  already  engine  is  compounded,      jhis  device  is  verv  simjile  and  is  .so 

mentioned,     (i.    Iluiilu'^.  the  locomotive  eiiuineer.  decided  to  arrani^ed    that   the    low-j>re--ure  (\linder-   can   onlv   be-   -up- 

ipply  the  compound  principle  to  i^cmkIs  engine-   rather  than  plied  with  .steam  direct  from  the  main  -team  pijie  when  the 


pa-sen.L'er  loicrmotive.-.  his  contention  bcinu  tliat  they  an-  more 
suitable  for  lompoundini;  a-  the  u-ual  cut-olY  i-  much  Liter  in 
.-imple  expaii-ijii  .l;ochI>  entiine-  than  in  -imple  e\pan>ion 
pasM^-ncer  engine-,  also  the  pi-ton  sjieeds  attained  are  very 
niuc  h  le—  than  tho-c-  realized  in  expres-  engine.-.  thu<  makini; 
it  more-  po— ible  to  effed  a  -avini:   in  -team  con-umption  b\ 


eiiyine  is  in  either  full  forward  or  full  back  tjear. 

1  he  two  classes  of  eiiiiine-.  particular-  of  which  an-  tiiven 
in  the  table  of  dimeii-ion-.  have  beiii  the  -ulijec  I  of  exhaustive 
te-ts  durini:  whidi  11  -imple  engines  and  11  comjxuind 
engines  ran  472.(»(M)  and  442.000  en.«,'ine  miles  respectively, 
the  percentage  of  train  miles  beini;  in  the  c  a>e  of  the  -imple 


a  reduction  of  the  lo.->e>  due  to  cxlinder  loiulen-.ition  a-  well      enuine  O.vfi  and  in  the  case  of  the  compcjund  (iS..\  the  average 
as  by  imrea-int:  the  numlier  of  titne-  the  steam  is  expanded.      loads   behind    the    tender    being    405    tons.      After  making 
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iuction  of  1 '  _>  cwts.  of  coal  per  hour  for  fuel  used  during      signed  hy  the  liKomotiw  iiiiiiiurr.  IL  N.  (ire>le>.  called  the 
.ntions,  the  results  showed  that   the  (oal  c()n>utii])tion  of      t\vin-tul>e  -uperheater.      Two  header-  are  u-ed.  one  ahove  in 

the  u>ual  position  for  saturated  >team  and  another  lower  in 
the  smoke  box  for  the  superheated  steam,  the  two  iK'ini;  con- 
nected Ia  the  >uperheatinu  element>.  l-'.ach  eli'ment  ha>  four 
lengths  of  tulx-.  hut  instead  of  all  four  len!jth>  of  tuln-  l.eing 
in  one  iiue  tul>e,  as  i-  the  case  in  the  Sdunidi  >\>tem.  two 
i.atterlv  st)mc  lart^e  simple  expansion  su[)erheated  enuines      lengths,  tiiat  i>  one  kK)p,  are  in  one  tlue  and  the  other  tw«»  in 


(ompound  was  .KS5  lb.  per  ton  mile  aiiain>t  .20^  used  by 

-iniple  engine.      A    very    comj)lete    statement   as   to  the 

•kini;  of  these  and  of  suj)erheated  engines  on   the   Lan- 

iiire  &  Yorkshire  will  be  found  in  the  transactions  of  the 

litute  of  Mechanical  I'JigineiT,-  for  I'MO. 


.(•  been  pilit  into  service,  which,   in  general,  are  similar  to 

.  irlier  simple  engines.     'I'hey  have,  however,  considerably 

::ir  b<»iler>  having  a  total  evaporative  heating  surface  of 

.1^  M|.   ft.|  and  .-ui)erheater>  giving  .•!")()  s(|.   ft.  of  heating 

;  l\u  e.    the    whole    representing    a    total    ecjuivaleiU    luatinir 

irfate of  2..>.^7  s«|.  ft.     The  cylinders  are  between  the  frames 

.1  ;ire  21)j>.in.  li\'  _'o  in.  and  the  -team  pres>-un-  is  l.s(»  lb. 


tile  tlue  immediately  below.  The  claim-  made  for  this 
arranuement  are  that  smaller  Hue  tuU--.  may  l>e  Used,  thu-  the 
bridge-  |iie(i'-  in  the  tul>e  sheet-  are  wider,  also  all  elements 
are  inter*  hanueable  and  each  can  be  taken  out  without  di»- 
lurbini:  .in\  of  the  other-,  further,  compared  with  a  Schmidt 
-uperheater  of  the  same  amcaint  of  heatinti  -.urfacc.  this 
-uperhi  ater  jterinit-  an  inc  rea-c-  in  the  eva|>orative  -urfacv  of 


Great  Western   Eight-Coupled  Goods  Locomotive 


I  he  eight-c  ouplecl    wlieels  are   4    ft.   o    in.    diameter   and    in 

Minmon  witli  tlu-  other  Lancashire   &;  \drk-hir*-  engine-,  are 
iined  with  Joy  valve  motion.      .Ml  the  four  clas-es  of  eight- 

"tipled  engines  are  accompanied  by  eight-wheel  tenders  but 
die   wheels   are   not    in    bogie    frames.      These   tenders    have 

ipat  ity  for  .>.6()()  gallons  of  water  ancl  .>  tons  of  loal.      Ihe 
u  uum  brake  is  titted  to  tlu-  engine.-  antl  lenders. 
The  heavy   coal   trafti*    on    the   (ireat   Xortlu-rn    ha-    been 

'inducted  for  some  time  1)\  engines  of  tiie  O-S-O  ty|»e.  the 
nrst  design  introduced  having  inside  c\linders  p).vj  in.  by 
J4  in.  with  llat  semi-balanced  valves  working  in  steam  chests 
"n  the  to|>  of  the  cylinders  and  operated  by  the  ordinary  link 
motion  through  rockers.  The-  boilers  have  1.4SS  sq.  ft.  of 
heating  surface  and  the  area  of  tlu-  grate  is  24. .>  s*].  ft.  The 
nc)rking  .'^team  pressure  is  170  lb.  The  coujiled  wheels  are 
4   ft.   8  in.  diameter.     Recently,  some  of  these  engines  have 

•i-en  rebuilt,  and  ecjuipped  with  Schmidt  superheaters. 

Ihe  latest  type  of  engine  inircKluced  for  heavy  main  line 
•oal  and  other  traffic  is  of  the  2-8-0  tyj)e,  tlie  additiotial 
wheels  l»eing  made  m-ce'ssary  by  the  increased  weight  of  the 
'  ngine  due  to  the  large  boiler.  I  he  cylinders  are  in  this  case 
<»utside  the  frames  and  piston  valves  worked  by  \Yalschaert 
motion  are  u-ed.  Some  of  these  engines  are  t'ltted  w ith  steam 
fiumps  for  supplying  the  boiler  feed  water  and  also  with 
feed  water  heaters.  These  engines  are  remarkable  for  their 
boiler  capacity,  the  amoimt  of  heating  surface  allowed  when 
compared  with  the  cylinder  e  apacity  being  very  generous. 

'Ihe  2-()-(i  t-ngine  illu-trated  is  a  deve-lcj|)ment  of  a  smaller 
class  of  the.  same-  t\pe  introduc-ed  in  I'M  2  having  boiler- 
titted  with  sufXTheaters  and  containing  a  total  heating  sur- 
face of  l,4iO  .<c[.  ft.  In  other  res|>ects  the  two  classes  are 
very  similar  but  the  present  engines  are  more  powerfid,  by 
reason  of  the  fact  that  they  have  a  total  lu-ating  surface  of 
2.080  s(\.  ft.  The  ponv  trucks  of  the  2-8-0  and  2-o-0  types 
have  been  designed  to  ecjuali/.e  the  weight  when  jtassing  round 
I  urves.  this  being  obtained  by  top  and  bottom  bolsters  , each 
I  arried  on  swing  links. 

Ihe  (Ireat  Northern  was  one  of  the  first  railways  to  lit 
superheaters,  the  type  used  being  the  Schmidt.  Recently, 
however,  a  new    type  of  t1ue  tube  superheater  has  bee-n  de- 


lii  per  (ciii.  A  large  air  valve  is  t'lltetl  to  tlu-  saturated  steam 
hc-ader  and  when  -team  is  -hut  off.  tlii-  valve-  opens  and 
allows  air  to  inter  the  elinuiit-.  tiuis  [irc-veniinj;  them  from 
btroniing  damaged  by  overheating.  -•      . 

The  Great  Central  Railway  use  2-8-0  engint-s  for  hauling 
the  heaviest  tratYic  the\  have-  to  haiulli\  Tlu-se  e-nu'ine-  were 
precedetl  by  engines  of  the  (J-8-0  tyj»e  whic  h  were  intrcMluecd 
s<»nie  \ears  ago.  The  ru-wer  engines  in  ijeneral  present  no 
unusual  features.  Iluy  have  c^ulside  cylinders  driving  on 
the  third  couplccl  axle.  |iiston  valves  ancl  the  ordinary  form 
of  link  motion.  The  boilers  have  IJelpair  lire  Imj.xcs  and  llue 
tul»e  superheaters.  The  fast  yoods  tralYic:  i-  conchuted  liy 
sonu'  very  large  4-<)-0  engine-  which  are  ce-rtainly  the  most 
l>owirful  of  their  type  in  the  country.  The  boiler-,  cylinders 
ancl  motion  are  the  same  as  used  in  the  large-  4-()-rt  express 
engines  introduced  previously  and.  like  all  (ireat  Central 
engines,  arc  fitted  with  the  Robinson  sujjerheater.  These 
engines  are  titted  with  the  apparatus  for  workint:  the  auto- 
matic vacuum  brake  and  a  -team  brake  is  u-e<l  on  the  eiiuine- 
aticl  tc-nder. 

The  most  recent  class  eif  eight  coujded  gcxxis  engiiu-  used 
on  the  North  Eastern  Railway,  is  illustrated  by  the  j>hc»to- 
graph  for  which  the  writer  i-  inclebted  to  Y.  L.  Raven,  the 
chief  mechanical  engineer.  Ihe  geiier.il  design  follows 
(losel\  some  engines  of  the  sanw  type  introdiued  l>y  \\  .  W'ors- 
dell  in  1''01.  The  present  engines  are.  however,  fiited  with, 
larger  boilers  ecjiiippeel  with  llue  tube  suiH'rheaters.  I*i-ton 
valve'S  oj»erat\'cl  by  the  ordin.irx  form  of  link  motion  are  u-ed 
and  a  steam  brake  is  fitte-d  to  the  engine  and  tender,  the 
arrangement  being  such  that  one  l»Kike  cylinder  on  the  engine 
ai>i>lic-s  a  brake  l>lcMk  to  each  wheel  fin  the  *-n'jiiu\  and  xo 
each  wheel  on  the  tender.  The  l>oiler  is  supported  at  the 
smoke  box  end  by  a  cast  saddle  atu!  it  may  be  pointed  out 
that  this  method  of  front  end  support  has,  of  late  years,  found 
considerable  favor  in  l-".ngl;ind.  Two  pcjp  -afetv  valves  are 
used  iiiste-ad  of  the  Kanisbottom  t\pe  usuallv  emjdove'd  in 
British  practiev.  The  tender  is  of  tlve  six-wheeled  ty|H-  and 
is  of  considerable  size,  having  capacity  for  .>.M40  gallons  of 
water  and  .^  tons  of  coal.  Its  weight  loaded  is  <)2,288  lb. 
and  eniipty  44.800.      The  enijinc--  present  a  particularly  neat 
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appearance  in  common  with  general  North  Eastern  practice. 
The  writer  is  indebted  to  G.  J.  Churchward,  locomotive 
superintendent  of  the  Great  Western  Railway,  for  the  photo- 
graphs and  particulars  of  the  two  Great  Western  engines 
illustrated.  The  2-8-0  engine  represents  a  class  designed  to 
conduct  the  heaviest  main  line  traffic  and  is  an  engine  of 
considerable  power.  The  2-6-0  engine  is  one  of  a  class 
introduced  for  hauling  fast  goods  trains,  and  like  all  modern 
Great  Western  engines,  is  fitted  with  a  hue  tube  superheater 
designed  by  Mr.  Churchward  and  known  as  the  Swindon 
superheater.  The  outside  cylinders  of  both  engines  have 
piston  valves  worked  by  the  ordinary  type  of  link  motion. 
An  automatic  air  valve  is  fitted  to  the  steam  chests  and  the 
cylinder  covers  are  fitted  with  spring  loaded  water  relief 
valves.  Both  engines  are  fitted  with  the  Swindon  top  feed 
arrangement  whereby  the  feed  water  is  introduced  into  the 
steam  space  of  the  boiler  through  non-return  valves  fitted 
on  the  safty  valve  mounting,  the  pipes  to  which  are  well 
shown  in  the  photographs.  It  will  also  be  noticed  that  the 
connecting  rod  big  ends  are  of  the  solid  bush  pattern,  a  prac- 
tice universal  in  the  case  of  all  outside  cylindered  engines 
built  at  Swindon.  Both  engines  have  the  standard  type  of 
six-wheel  tender  which  carries  .>,500  gallons  of  water  and 
about  5  tons  of  coal.  The  automatic  vacuum  brake  is  fitted 
to  the  engine  and  tender  and  the  latter  is  fitted  with  a  water 
sco(jp.  The  Swindon  type  of  boiler  is  clearly  shown  in  the 
photograpli    which    illustrates   tht*   standard    Xo.    1    boiler   as 


ployed  where  superheated  steam  is  used,  are  flat  sen,  - 
balanced  valves,  special  arrangements  being  made  by  meai.s 
of  oil  passages  drilled  in  the  valve  chest  valve  faces  f  r 
efficiently  lubricating  the  slide  valves.  These  oil  passag  s 
are  connected  by  means  of  suitable  piping  to  a  mechanic  1 
lubricator  driven  from  the  low-pressure  rocking  lever  at  tl  e 
point  where  it  joins  the  valve  spindle.  It  may  here  be  mei  - 
tioned  that  mechanical  lubricators  giving  a  forced  oil  feel 
to  both  pistons  and  valves  is  usual  practice  in  Britain  wher - 
high  degree  superheated  steam  is  employed.  These  engim  - 
were  fully  illustrated  in  Engineering  of  July  2,  1915,  an  i 
may  be  said  to  be  characteristic  of  British  practice  in  the  de- 
sign of  inside  cylinders  0-6-0  engines,  of  which  large  nunv 
bers  are  at  work  on  all  railways,  though  in  general  they  an- 
not  superheated. 

In  1914  some  powerful  outside  cylindered  4-6-0  type 
engines  were  put  into  service  on  the  London  &  South  Western 
for  fast  goods  and  heavy  passenger  traffic,  and  are  what  ari 
generally  known  as  "mixed  traffic  engines."  At  first,  K* 
of  these  engines  were  built,  two  using  saturated  and  eight, 
superheated  steam;  four  of  the  latter  having  Schmidt  super- 
heaters and  four  having  the  Robinson  equipment.  In  other 
respects,  the  engines  are  identical.  The  dimensions  given  in 
the  table  give  particulars  of  the  saturated  steam  engines  in 
comparison  with  those  fitted  with  the  Schmidt  superheater. 
Walschaert  valve  motion  is  used  and  the  valves  are  of 
tliL-  piston  tyj)e.     The  l)oilers  of  these  engines  are  of  the  usual 
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fitted  to  the  4-6-0  express  engines  and  the  2-8-0  locomotives. 
It  will  Ije  seen  that  the  boilers  are  without  steam  domes,  the 
steam  being  collected  by  a  long  pipe  running  through  the 
steam  space  in  the  boiler  barrel  and  the  regulator  valve  is 
placed  in  the  smoke  box  above  the  superheater  header.  An- 
other feature  of  Great  Western  practice  is  tlie  method  of 
supporting  the  boiler  at  the  smoke  box  end,  this  being  done 
by  means  of  a  cast  saddle  similar  to  American  practice.  The 
expansion  bracket  supporting  the  fire  box  which  slides  on  the 
top  of  the  frame  plates  is  clearly  shown  in  the  photograph. 

The  2-8-0  engine,  particulars  of  which  are  tabulated,  has 
been  put  into  service  on  the  Somerset  &  Dorset  for  working 
heavy  trains  over  a  difficult  road.  The  engines  were  built 
at  the  Derby  Shops  of  the  Midland  Railway  from  the  de- 
signs of  H.  Fowler,  locomotive  engineer  of  the  Midland, 
which  provides  the  locomotive  power  for  the  Somerset  & 
Dorset.  The'  engines  have  outside  cylinders  and  piston 
valves  worked  by  Walschaert  gear,  and  reversing  by  a  steam 
gear.  The  boilers  have  Belpair  fire  boxes  and  Schmidt 
superheaters  and  Mr.  Fowler's  cylinder  by-pass  arrangement 
and  damper  control  gear  are  fitted.  The  cylinders  drive  on 
the  third  coupled  axle.  A  steam  brake  operates  on  the  engine 
and  tender  and  the  pony  truck  wheels  have  brake  blocks. 

The  Hull  &  Bamsley  employ  engines  of  the  0-6-0  type, 
dimensions  of  which  are  enumerated,  on  main  line  goods 
service.  These  engines  have  "inside"  cylinders,  the  valves 
instead  of  being  of  the  cylindrical  pattern,   generally   em- 


t}pe,  having  round  topped  fire  box  wrappers  and  the  roof  of 
the  inside  fire  box  is  supported  by  direct  stays  in  such  a  way 
that  each  stay  will  allow  of  the  upward  movement  of  the 
inside  box.  This  is  arranged  for  by  suspending  the  stays 
from  forgings  in  the  form  of  two  inverted  tees  joined  together, 
the  vertical  members  being  pinned  to  bridge  section  pieces 
riveted  round  the  inside  of  the  wrapper  sheet.  Each  double  tee 
section  has  three  stays — one  passing  through  each  end  and 
one  through  the  center  l)etween  the  suspension  members.  The 
stays  are  screwed  into  the  inside  fire-box  crown  and  pass 
through  the  tee  pieces  a  working  fit  and  are  held  by  two  nuts 
on  the  top  side  of  the  tees.  In  this  way,  they  take  the  load 
but  allow  the  inside  box  to  rise  when  it  e.xpands,  due  to  the 
heat  when  steam  is  being  raised.  The  end  stays,  that  is,  those 
close  to  the  tube  sheet  and  back  sheet,  are  suspended  from 
the  pieces  which  support  two  Stays  each  in  much  the  same 
way  to  that  shown  in  the  Railway  Mechanical  Engineer  for 
August,  1916,  when  the  Great  Central  4-4-0  express  engines 
were  illustrated  and  described. 

The  engines  have  large  eight-wheeled  double  bogie  tenders, 
having  space  for  5  tons  of  coal  and  a  tank  capacity  of  5,200 
gallons  and  both  the  engine  and  tender  are  fitted  with  the 
automatic  vacuum  brake.  These  tenders  are  heavy,  weighing 
128,800  lb.  when  loaded.  The  total  weight  of  the  engine  and 
tender  in  working  trim  is  306,760  lb.  or  136.6  English  tons, 
l)eing  the  heaviest  class  of  engine  and  tender  running  in  the 
country. 
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Just  previous  to  his  retirement,  J.  F.  Mcintosh  built,  at 
the  St.  Rollox  Works  of  the  Caledonian  Railway,  some  large 
4-6-0  inside  cylindered  engines  designed  for  dealing  with 
fast  goods  traffic.  In  general,  these  engines  follow  the  usual 
neat  design  of  Caledonian  engines,  but  an  innovation  was 
made  in  the  design  of  the  cab  which  has  side  windows  similar 
to  those  used  on  the  North  Eastern  and  to  a  limited  extent  on 
the  Great  Eastern  lines.  These  engines  are  fitted  with 
Robinson  flue  tube  superheaters  and  the  cylinders  are  be- 
tween the  frames  and  have  their  steam  chests  on  the  top. 
Piston  valves  are  used  driven  by  the  ordinary  link  motion  by 


Standard     Boiler    for    4-6-0    and    2-8-0    Type    Locomotives,    Great 

Western 

means  of  rockers.  The  leading  coupled  axle  is  the  crank 
axle  and  it  is  of  the  built-up  description.  Steam  reversing 
gear  is  fitted.  The  boiler  is  of  the  ordinary  type,  having  a 
round  topped  outside  fire  box  and  direct  roof  stays,  those  in 
front  close  to  the  tube  sheet  being  so  arranged  as  to  permit  of 
the  upward  expansion  of  the  inside  fire  box.  Four  4-inch 
safety  valves  are  provided  in  common  with  all  Caledonian 
engines  of  the  larger  type.  The  connecting  rods  have  big 
ends  of  an  unusual  pattern,  the  ends  of  which  are  forked  and 
the  brasses  are  held  in  position  by  means  of  a  cap  held  by 
two  large  bolts.     This  type  of  big  end  has  been  in  use  some 


Somerset    &     Dorset    Joint     Railway     Eight-Coupled    Tender    Goods 

Engine 

years  on  the  Caledonian  and  is  also  much  used  on  the  Lan- 
cashire &  Yorkshire  and  other  lines.  In  general,  however, 
the  strap  form  with  gib  and  cotter  adjustment  is  still  much 
used  and  may  safely  be  said  to  be  the  type  most  favored. 

Mention  should  also  be  made  of  some  very  powerful  0-8-0 
engines  introduced  for  service  on  the  Caledonian  Railway 
some  years  ago  by  J.  F.  Mcintosh  when  locomotive  engineer. 
These  engines  have  cylinders  inside,  21  in.  by  26  in.,  coupled 
wheels  4  ft.  6  in.  diameter,  and  boilers  working  at  a  steam 


pressure  of  175  lb.  containing  2,500  sq.  ft.  of  heating  surface 
and  having  a  grate  area  of  23  sq.  ft.  The  total  weight,  engine 
only,  is  140,000  lb. 

It  should  be  noted  that  weights  expressed  in  tons  and 
capacities  in  gallons  in  this  article  are  British  measure  in  all 
instances.  Engine  weights  have  been  reduced  to  pounds, 
this  being  in  harmony  with  American  practice. 

The  table  gives  the  principal  particulars  relating  to  18 
different  engines  put  into  service  during  the  last  decade.  It 
will  be  seen  that  a  considerable  range  of  power  is  covered  by 
the  engines  mentioned,  as  the  equivalent  heating  surfaces 
var)-  from  1,425  sq.  ft.  in  the  case  of  the  Hull  &  Bamsley 
0-6-0  engine,  to  3,037  sq.  ft.  in  the  case  of  the  Great  Central 
4-6-0  engine.  The  locomotives  mentioned  have  been  selected 
for  treatment  in  the  belief  that  they  are  representative  of 
modern  British  practice  and  although  additional  engines 
might  have  been  noticed,  they  would  be,  in  general,  similar 
both  in  design  and  construction  to  those  described. 
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In  the  report  of  the  Committee  on  Train  Resistance  and 
Tonnage  Rating,  presented  at  the  June,  1916,  meeting  of  the 
American  Railway  Master  Mechanics'  Association,  mention 
was  made  of  the  Kiesel  method  for  determining  the  tractive 
effort  of  a  locomotive.  Inasmuch  as  a  complete  derivation  of 
the  formulas  has  not  been  published,  the  writer  would  give 
here  the  method  and  its  application,  as  developed  by  Mr. 
Kiesel,  using  the  same  notation  as  outlined  in  "Principles  of 
Locomotive  Operation  and  Train  Control."* 

Let   T,F.   =   cylinder  tractive   force   in  lb. 
1)  —  driver  diam.  in  in. 
d    :=   cylinder   diam.   in   in. 
1   =  cylinder  stroke  in  in. 
H    =;   total   boiler   heating  surface   in    sq.    fl.t 
P   =   initial    cylinder    pressure    in    lb.     (considered    as    10    lb.    less 

than   boiler    pressure). 
K   =:   evaporation  per   hour  in   lb.    per   sq.   ft.   of  heating   surface. 
\v   ;=   weight  of  1  cu.   ft.  cf  steam  in  lb.  at  pressure  P. 
V   :=   speed  in  miles  per  hour. 

d=n 

M  =  

D 
M.E.P.  r:  mean   effective   pressure. 

n   :=   revolutions   per    minute    of    drivers. 
KH   =   steam  per  hour. 

KH 
Then  =  steam  per  minute. 


60 


KH 


KH 


=:  Steam  per  stroke. 


(1) 


60  X  4  X  n  240  n 

TdM 

w  =  wt.  cyl.  full  of  steam (2> 

1728  X  4 

Expansion  ratio   =  E 

1056  V 


(2) 
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But  n  — 


ir  D 
Therefore,  E   = 

110 
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Or  E  = 


1056  dM  V 

D  (28.8  KH) 
MV 

w 


KH 
M.E.P.   =    (nearly) 


2P 

1  -f  i" 


2  P 


T.F. 


110  MV 

1  -I- X  

3  KH 

d«l 
Since  T.F.   =   M.E.P. 

n 

2  PM 


110  MV 

1    +   — w 


(3) 


3  KH 


Applying  equation  (3)  to  the  case  of  a  Pennsylvania  Rail- 

*By  Prof.  A.  J.  Wood.  Published  by  the  McGraw-Hill  Book  Companv, 
219  W.  39th  street,  New  York. 

tin  case  of  superheated  steam  locomotive,  multiply  the  superheater  sur- 
face by  1.5  and  add  thi.«  to  the  other  heating  surfaces.  For  tut>e>^,  take 
external  beating  surface. 
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;i|.[H;ir;iiuc  in mmmoii  uiih  iit-mral  North  l'.a>tirii  jiraitico. 
IIk-  wriUT  i>  indchud  to  (i.  J.  (luinliuard,  locomotive 
-UjKTiiitiiuKiU  of  till-  (Irrat  Wi^tmi  K  liluay.  for  llu-  plioto- 
irrapli-  and  i)artitulars  of  tlu-  two  (Inat  \\\-tiTii  «ni:ini-> 
iliu^trati-d.  rijc  2-h-(>  onijiuv  r«-|>rvV'rtint>  a  i  la»  di.-iiinnl  to 
londiirt  tlu-  Iii-avif-t  main  liiu-  traftii  arnl  i-»  an  rniiinc  »)f 
Ctiii-idtraWK-  [>o\v»r.  Iln'  J  '■  <i  iiiL:inc  i>  one  of  a  i  la-^- 
intrfHJu*  ed  for  haulini:  f.i^l  uood-  lrain>.  an«l  like-  all  inoiKrn 
.Great  Western  en^'ine-.  i-  titte<l  with  a  lliii-  iuIk'  -uiK-rheater 
de>ii:ned  l<\  Mr.  (  luin  hward  and  known  a>  thr  Swindon 
.>U|nrheater.  The  oiit>idi-  tvlindir-  of  l>oth  niLiinf-  ha\f 
fii^ton  Viilve.-  worked  l<\  thv  ordinary  type  of  link  motion. 
.\n  atitomatie  air  valve  i>  l"iUed  to  the  >leani  ehe>t>  and  the 
exlind<r  >  ovt  r-  are  fitted  with  -[trim:  loaded  water  nlief 
•  valve-,  lioth  eniline-  are  tillitl  with  tin-  .S\\in<lon  top  feed 
.arrangement  w^urelfV  the  fe(-«i  water  i-  introdiHid  into  tin 
!«teain  .-pai  t-  of  the  htiiler  throimh  noi\  n  turn  valve-  litttd 
on  the  -.ift\  valve  nioiintimr.  the  [iipe>  to  whith  an-  well 
-houii  in  till  photoyraph-.  It  will  al-o  !.«•  notind  that  tht- 
ximuttini:  rod  l>iii  end>  are  ot  the  -olid  l.u-li  pattern,  a  prae- 
ikt'  universal  in  tin-  i  a.-e  of  all  out-idt  <\Iin(Kr(»l  en'4iiu> 
Iniilt  at  Swindon,  lioth  eniiim-  have  tlu-  -tandard  t\pe  of 
-i\-wheel  teiuier  whieh  earrie-  .-^..^oo  uallon-  of  water  and 
altout  5  ton.-  of  Kial.  The  automatic  vaeuum  lirake  i-  ntteij 
to  the  en ui lie  and  tortder  .iiul  tlu-  laiii-r  i-  I'nti-il  with  a  wati-r 
-eoop.  'I  hi-  Swindon  type  of  lioiler  i-  « learly  -howii  in  thr 
photciiraph    uhieh    illu.-trali-.-    thr    -taiulard    No.    1    Loiler    a- 


plo\ed    where     -uperheati-d     -tiam     i-    u-ed.    are     tlat     >eti 
halaiued  valve-,  -jieeial  arranyetnents  heinn  made  by  nica   > 
of  oil   pas.-aue>    drillecl    in    the    valve  chest  valve   faces  fr 
i-ffuiently    luiiricatini,'  the   -lidi-   valve.-.      The-sc  oil  pus.sai: 
are  «onne<ted  l»y  nuan-  of  -uitaiile  piping  to  a   mechanit    . 
iuhricator  drivi-n  from  the  low-pre-.-un-  nukinu  lever  at  ti 
point  where  it  join-  the  valve  spindle.      It  may  here  he  ine; 
tioiu-d   th.it   mechanical   luhrii  atctr-   yivinir  a   forced  oil   f 1 1 
to  iiotli  pi-ton-  aiul  valves  is  usual  practiie  in   Britain  wlu 
hiiih   ik-L:ree   -u|Krheated   -tiam    i-   em|»lo\ed.       I  he>e  ennin> 
wric   full)    illu-trated   in    l-'uLiineerini;  of  July   2,    1915,  lui 
ma\   lie  -aid  to  Ik-  charai  teri-tii   of  I'.riti-h  practict-  in  the  di 
-i^n  of  in-ide  tyliiuler-  (»-<i-n  (.-niiine.-.  of  which   larue  nun 
J>rr-  are  at  wurk  on  all   railway-,  thouuh   in  ueniTal  they  ar^ 
not    -uperhealt-d. 

In  l"'I4  -onie  powerful  out-iih-  cylindered  4-(>-0  typ 
engine-  Wire  put  into  serviie  on  the  I.omlon  &  South  Westcri 
for  fa-t  liood-  ami  heavy  pa-sein^er  traftic,  and  are  what  ar 
Uriurallx  known  a-  ■"mixed  tratYu  ctii^ines."  M  lir.-t.  1' 
i>f  the-e  etitiine-  were  liuilt.  two  u.-ini,'  .-aturated  and  v'\il}i\ 
-upi-rhe.ited  sti'am:  four  of  the  latter  having  Schmidt  .-uper 
heater-  and  tour  liavini:  the  Kohin-on  e<|uipmenl.  In  otiu  : 
ir-pect-.  the  en-iitte-  are  identical.  The  dimeii-ion-  given  is, 
the  tal'le  i;ive  particidar-  of  the  -aturateil  -team  engines  in 
iompari-oii  with  iho-e  titleil  with  the  Schmidt  -uperheater 
Wal-thaert    \al\e    motion     i-    u-ed    and    the    valve> 


are    <it 


llu-  pi-ton  ly]>e.      I  he  hoiler-  of  ihe.-c  engine.-  are  of  the  Usual 


Express    Goods    Locomotive.    Grent    Western 


titted  to  ihf  4-(t-0  r\pre--  i-iigine-  and  tlie  2-.^-<|  lot  oniotivi--. 
It  will  U  -een  that  the  hoiler-  are  without  -^team  donit--.  tlu 
-team  lirinu  eolkcted  l»y  a  long  pipe  ruiming  through  the 
-team  -paci  in  tin  hoiler  iiarnl  .iiul  tlu-  regulator  valve  i> 
plated  in  tlu  -inoki  l>o\  ahove  tlu-  -uperheatt-r  luatlt-r.  .\n 
odu  r  fi-atun-  tif  (ireat  \\  f-tirn  prattiit-  i-  the  mtthtitl  ot 
-U|>|>ortJng  the  hoiler  at  the  -moke  Imix  i-ml.  thi-  ln-iim  tlom- 
ti\  mi-aii-  of  a  i  a-t  -addle  -imilar  lo  .\mtritan  practice.  llu 
i-.\pai»sion  hraiket  -upportini:  the  fire  hox  width  -litle-  tui  the 
top  of  the  fname  plate-  i-  i  learly  shown  in  the  jilurtograph. 

The  J-iN-l")  engine,  parti*  ulars.  of  whith  are  tahulated.  ha- 
hirn  put  into  >ervice  on  the  .StMiier-tt  \'  I  )orM-t  for  working 
heavv  trains  over  a  diftuult  road.  The  engines  were  huilt 
at  the  Derhv  Shop-  of  the  .Midland  K.iilwax  from  the  de- 
si'-rn-  of  11.  Fowli-r.  ltKitm(»tive  engim-er  of  the  Mitllanil. 
which  jirovides  the  hn^miotive  power  for  the  Somi-r-et  &; 
l)or-il.  I  he  engine-  have  out-ide  c\linder.-  and  pi.-ton 
valves  worknl  l>v  W  .ilsihaert  irear,  aiul  reversing  l»y  a  steam 
gear.  I  he  hoiler-  have  liel|iair  tire  hoxes  and  Schmidt 
su{K-rheaters  and  Mr.  P'owlerV  cylin<ler  l»y-pass  arr.mgement 
aiul  dami>er  dintrol  gear  are  titted.  The  lylinilers  drive  on 
tlu-  third  ctiupled  axle.  A  -team  hrake  operate-  on  the  enu'ine 
and  tetuli-r  ami  tlu-  j>ony  trui  k  wlu-i-l>  have  hrake  hlot  k-. 

The  Hull  &  liarnsley  employ  engine-  of  tlu-  nod  t\pf. 
dimensions  of  which  are  enumerated,  on  main  line  good- 
.service.  The-e  iiigitu--  have  "in-ide""  cylinder-,  the  valve- 
in.-^teud   «»f   heing   <if   tlu-   cvlindrital    iiattern.    u'eiurallv    t-m 


t\[u-.  Iia\ing  round  to|>(inl  lin-  hox  wrapper-  .iiul  the  nM)f  of 
tht-  in-i<le  tin-  hox  i-  -u|)portetl  hy  direct  >tav.-  in  -uch  a  way 
that    e.it  h    -tay    will   alltiw    of  the   upward   movement   of  the 
in-ide  hox.       Ihi-   i-  arranged   for  liy   >u-fH-nding  Ttlu-  stays^;     - 
from  forging-  in  tlu   form  of  twd  inverted  tee-  joined  together.  . 
the   vertii.d   inemlier-  heinu  pimted   to  hridge  -eition  [)iecc.s 
riveterl  round  the  in>ide  of  the  wrajiper  sheet.  I".at  h  doul)le  tee 
-fitioii    h.i-   three  .-tax-      ttiit-   pa--ing   through   eat  h   t-iul   and 
one  through  the  tenter  hetween  the  -u-pen-ion  nuinhers.    The...  . 
-lay-  .ire  -trewiil  into  tin-  in-iilt-    fire  hox    crown    and    [»ass- 
throuudi  the  tee  piece-  a  wiirkiiiL!  lit  and  are  held  hy  tw«i  nuts 
on  till    lop  -iilt-  of  tht-  Ire-.      In  this  way.  tluv  take  the  load 
liut  alltiw  the  in-ide  ho\  to  rise  when  it  exfiaiuls,  <lue  to  the 
lu-at  when  -team  is  heing  rai-ed.     'I'he  end  -ta\-;.  that  is.  those 
I  lo-i-  to  tlu-  tulie  .-heet    aiul   hat  k  .-lieet.   are  -u-pentled    from 
the  piete-   wliiili   >upport   twii  -ta\s  i  at  h    in   nuu  h   the  same 
wa\    to  that  -howii  in  the  A'*///u'«;y  Mrrltnuirul  liiii^imrr  for 
.\ugu-t.   I'Mo.  when  the  (ireat  Central  4-4-0  express  engines, 
wi-n-  illu-trateij  aiul  de-irihed.  ;,  .> 

I  he  engiiu-  have  large  eight-wheeled  douhle  hogie  tender.*,  - 
having  space  for  .^  ton>  of  coal  and  a  tank  lapaiity  of  5.200 
gallons  and  lioth  the  engine  an<l  tender  are  titteil  with  the 
automat  it  vat  uum  hrake.  Thoe  tenders  are  heavy,  wiighinL' 
U.S. Mid  II,.  when  loaded.  The  total  weight  of  the  engine  and 
lender  in  wt»rking  trim  i-  .-iOo.JoO  Ih.  or  l.-i6.6  English  tons, 
I'l-ing  the  heavie-t  t  la--  of  tniriiie  and  teiuler  running  in  the 
ioui.tr\. 
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lust  prt'viou*  to  lii>  n-tirt'iiKiit.    I.    I  .    Mi  liiio-li   laiilt.  at 

,!K  St.  Kollo.x  \\'<)rk>  of  till-  ("akcloiiian  Railway,  some  laruo 

4=6-0   in.'^tdc  cvlinck'rt'd   ciijiinc-   (k'sii;in.<l    for   (Ualinu    with 

.-I  ijooils  traftu.     In  tiont-ral.  tlu-st'  tiiiiino  follow  l\w  usual 

..it  (li->i.i,'n  of  ("ah'doniaii   t'nuini>.   i)Ut   an   innovation   wa> 

i.itlu  in  tlif  tlt>i.i:ii  of  the  cal»  whiih  Iki'^  siilc  windows  ,-iinilar 

ilio>^e  used  on  the  North  l".a>trrn  ami  to  a  limited  extent  on 

lie  Great    Kastern    line>.       rhe>e    tiiuines    are     fitted     with 

^)l.in-on    tlue   tuJK-   .superheater-    and    the   eylindir-    are    l»e- 

wien   iIk'   frame>   and    have   their   -team   ehe-t>   on    the   to[>. 

I'i-ion  valve-  are  u-ed  driven  \>\  the  ordinar\   link  motion  1a 


pri—ure  of  1  75  11».  c(jntaininsi  2,500  >(|.  ft.  of  heatinji  surface 
and  havinn  a  irrate  area  of  2.>  scj.  ft.  The  tcrtal  weight,  engine 
only,  i-  140,(tb(>  Ih. 

It  should  l>e  noted  that  weights  e\|>res>e«l  in  ton>  an«i 
tajiat  ilit>  in  gallons  in  thi-  article  are  l{riti>h  measure  in  all 
in-tan(e>.  I'.ngine  weight-  have  heen  reduietl  to  y^>ound^. 
this  heing  in  liarnionv  with  American  jtraetiie. 

rile  taltle  give>  the  princijjal  paniiular-  relating,  lo  1> 
ditlerent  engine-  put  into  -erviee  during  the  l.i-t  deeaile.  It 
will  U-  -een  that  a  iori-ideraMe  range  of  jMiwer  i-  rovered  by 
tlic  engines  mentione<l.  as  the  etjuivalent  heating  -urface? 
Vary  from  1.425  ^q.  ft.  in  the  case  of  the  Hull  &  li.irn-Iey 
(►-(V-O  engine,  to  .>,().•* 7  .-ij.  ft.  in  the  eaxe  of  the  (ireat  Central 
4-(»-<i  engine.  Jhe  1<k  (unotive-  tnentionetl  have  heenselated 
for'  treatment  in  the  belief  that  the\'  are  representalive  ol 
modern  l.4riti,-h  prattiei-  and  although  additional  engines 
miglit  havi-  het-n  notited.  they  wouhl  l»v.  in  gin»ral.  .similar 
li«jth  in  de.^ign  and  (on-truttion  to  tho-e  de>cril)cd. 
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:iuaii.-  hfrcHkers.  The  leading  rmipted  a\le  i-  the  crank 
i\le  and  it  is  of  the  huilt-up  de-(  riptioii.  Steam  reversing 
i^ear  i>  titled.  I  he  hoiler  i>  of  the  ordinary  type,  having  a 
round  toj)j)ed  outside  t'lre  ho.x  and  direct  roof  stay.s,  tho>e  in 
iront  t  lo-e  to  the  tuhe  sheet  heing  so  arranged  as  to  ]>ermit  of 
the  ui)ward  e\|)an>ioti  of  the  in-idt'  tire  l)0\.  Four  4-inih 
-afety  valves  ar«'  provided  in  tommon  with  all  Caledonian 
engines  iA  the  larger  type.  The  connecting  nwls  have  l)ig 
rnd-  of  an  unu>ual  pattern,  tin  end-  of  whi<  h  are  forked  and 
the  l>ra>si'S  are  liild  in  po-ition  l>\  im-ans  of  a  «a[i  held  l»\ 
two  large  holt-.       I'lii-  t\|>e  of  l»ig  end  ha-  Keen   in  u-e  -ome 
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ye-ar-  on  the  ("aledijnian  and  is  also  much  u>ed  on  the  Lan- 
eashire  &  Yorkshire  and  other  lini>.  In  general,  however, 
the  .-trap  form  with  gib  and  cotter  ailju.-tment  i-  >till  much 
used  and  may  safely  Ik'  said  t«)  he  the  ty])e  most  favori<l. 

Mention  should  also  be  niadi-  of  stmie  very  powerful  O-S-d 
engines  intHnkued  for  service  on  the  Caledonian  Railway 
some  vears  ayo  bv  |.  I".  Mcintosh  when  IcMomotive  engineer. 
These  engines  have  cylinders  inside,  21  in.  by  2(^  in.,  coupled 
wheels  4  ft.  6   in.  diameter,  and  boiler<  wdrkint:  at   a  -team 
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Slate  (]<>llciir,  I'a. 

In  tlu-  rip(fri  ui  the  C<»mmittee  on  Train  Re-i-tance  and 
i  (innage  Rating,  ])re>ented  at  the  June.  1916.  meeting  of  the 
.\merican  Railway  Master  Methanit.-"  Association,  mention 
was  made  of  the  Kie-el  method  for  determining  the  tractive 
effort  of  a  knomotive.  lna.>-nuuh  a-  a  eomplete  derivation  of 
the  formula-  ha>  not  been  pul>li>ht'<l.  the  writer  wcaild  give 
lun  tlu-  nutlnxl  and  it-  application,  as  develojK>d  by  Mr. 
Kioel.  u>ing  the  -ame  notation  a-  outlined  in  "Principles  o: 
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l!y    I'rof.    .\.    I.    Wood.      IViMislied   by   the    McC.raw  Mill    I>ook   rrtiiMiai:v. 
:M<  W.  39th  street,  N<  w  York. 

tin   case   of   superheated   steam   locomotive,    miiltii-ly    ttie   yiiperluater   s«: 
face  by    1.5  and   add   thi^   to   the   other  heating  sarfaces.     For  trit»«-.   »•?'•»• 
eNtern:d   heatinp  surf.Nce.         ■  ..        '      :■-■■'■  '  . -i 
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road  H  8  fc  (2-8-0  type)  locomotive:  Assume  K=10;  other 
values  are,  ^=205— 10,  d=24,  l=2S,  D=62,  M=206.1, 
H=:3,839,:j:  w^A6  (to  nearest  second  figure). 

2  X  195  X  260.1  101,440 


T.F.  = 


1  + 


110  X   260.1   X   .46   X   V  1  +0.1143  1/ 


3  X  10  X  3839 

To  obtain  the  available  pull  behind  the  tender,  subtract 
from  the  above  the  locomotive  and  tender  resistances. 

W  ^  total    weight   of  train   in   tons. 
C  =  curvature  in  degrees. 
G  =  grade  in  per  cent. 
N   z=   number  of  cars. 
V  ^   speed  in  miles  per  hour. 
R  =  total    resistance   in    pounds. 

The  resistance  on  a  level  tangent  will  be, 

R  =  lOON  +  1.5W  +  0.01  V  (V  +  16)  V^WKT (4) 

which  is  for  the  average  train  resistance,  knowing  that  there 
is  a  possibility  of  obtaining  results  about  15  per  cent  better 
when  car,  weather  and  track  conditions  are  favorable.  This 
does  not  include  resistances  due  to  grades  and  curves.  The 
average  for  curve  resistance  is  taken  as  1  lb.  per  ton  per  de- 
gree, or  CIV. 

Grade  resistance  equals  20  lb.  per  ton  for  each  per  cent  of 
grade,  or  20  GW.  With  these  terms  added,  the  formula  reads: 

R  =  ICON  +   (l.S  +  t:  4-  20G)W  -f  O.OIV  (V  +   16)   xAVN.  ..(5) 

When  the  locomotive  and  tender  are  included  in  the  train,  the 
weight  of  train,  \V,  in  the  above  must  include  the  weight  of 
the  locomotive  and  tender,  and  the  number  of  cars,  A^,  as 
used,  is  to  be  taken  as  the  number  of  cars  back  of  the  tender 
plus  three. 

The  foregoing  arrangement  enables  one  to  handle  the  whole 
train  weight,  including  that  of  the  locomotive  and  tender,  as  a 
unit,  not  only  for  grades  and  curves,  but  also  for  resistance  on 
straight  level  track. 

The  locomotive  resistances  consist  of  machinery  friction 
and  head-end  wind  resistance,  in  addition  to  those  mentioned 
in  connection  with  train  resistance. 

For  machinery  friction. 


(6) 


Ri  =  [22  -f-  0.15  (n  —  1)  V]  Q 

in  which  Q  =   weight  on  drivers  in  tons, 
n   =   number  of  pairs  of  drivers. 
V   =   speed  in  miles  per  hour. 

For  head  end  wind  resistance  use  Professor  Goss'  Formula, 
R,  =  0. 1  v» ( 7 ) 

The  locomotive  and  tender  resistances,  which  are  here  taken 
the  same  as  for  the  cars,  are  subject  to  the  train  resistance 
formulas  and  will  be  considered  as  part  thereof,  assuming 
that  the  engine  and  tender  weights  are  equivalent  to  three 
cars  of  the  same  total  weight  as  the  engine  and  tender,  and 
this  must  be  added  to  equations  6  and  7. 

Locomotive  capacity  expressed  in  terms  of  drawbar  pull 
behind  the  tender  is  the  difference  between  the  cylinder  trac- 
tive effort  and  the  three  resistances  noted  above. 

Consider  the  available  drawbar  pull  or  available  tractive 
effort  of  the  locomotive  as  cylinder  tractive  effort,  less  na- 
chinery  friction  and  head-end  wind  resistance, 

A.T.F,   =  T.F.  —  Ri  —  R, 
(For  T.F.  see  Eq.  3.) 

2rM 
A.T.F.  = 122  +  0.15(n  —  1)V]Q  —  0.1  V»...  (8) 


llOw         MV 

1  + X 

3  KH 

But,  A.  T.  F.  for  limiting  speed 

2PM 

■ [22  +  0.15(n 

llOw         MV 
1  + X 


R.     Therefore, 

1)V]Q  —  O.IV  =  lOON  + 


3  KH 

(l.S  -f  C  +  20G) W  +  0.01V(V  +   16)  V  WN. (9) 

From  this  it  will  be  seen  that  to  determine  the  drawbar 
pull  of  an  H  8b  locomotive  on  straight  level  track,  the  resist- 
ance to  be  subtracted  from  cylinder  tractive  effort  is, 


{This  value  is  for  the  external  heating  surface,  whereas  the  results  for 
this  locomotive  as  given  in  the  book  referred  to  are  obtained  by  using  the 
internal    heating   surface. 


R  =  (22  +  .15  X  3V)   105.5  -f  .IV-  +   100  X   3  -r   1.5   X  200'  + 

.01V(V  +   16)  V  3  X  200  =  2920  +  51.4V  +  .34SV» (10) 

Hence  the  drawbar  pull  of  the  H  8b  locomotive  may  be 
written, 

101,440 

D.B.P.   = 2920  —  S1.4V  —  .345V* (U) 

1  +  .1143V 

The  drawbar  pull  at  varying  speeds  is  given  in  the  fol- 
lowing table: 

Miles  per  Hour  E)rawbar  Pull 

in  lb. 

20    26,754 

25    22,171 

30   18,130 

4C    12,677 

50    8,754 


AIR  RESERVOIR  SUPPORT 

The  usual  method  of  supporting  air  reservoirs  by  means  of 
cast  steel  brackets  and  straps  has  the  disadvantage  that  the 
reservoirs  are  difficult  to  remove  and  replace.  To  provide 
efficient  support  for  the  reservoir  and  at  the  same  time  fa- 
cilitate removal,  a  bracket  composed  of  a  base,  slide  and 
strap  was  designed  in  the  mechanical  engineer's  office  of  the 
Union  Pacific. 

The  malleable  iron  base  is  bolted  to  the  underside  of  the 
running  board,  at  or  near  a  running  board  bracket,  and 
remains  permanently  thereon.  The  slide  and  strap  are 
l)olted  to  the  main  reservoir,  and  in  applying  or  removing 
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L0,iijb.::,pjl_^-, 
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ffeseryoir  Bracket  Base. 
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Air    Reservoir   Support   Which    Facilitates   Applying    and    Removing 

the   Reservoir 

the  reservoir  it  may  be  handled  with  a  crane  until  in  po- 
sition to  meet  the  slot  in  the  base.  The  reservoir  can  then 
readily  be  slid  horizontally  into  position  and  the  slide  se- 
cured with  set  screws. 

The  brackets  may  be  used  interchangeably  on  all  loco- 
motives having  the  same  diameter  of  reservoir;  this  elimi- 
nates a  large  variety  of  bracket  castings  otherwise  needed. 
They  are  light  and  comparatively  cheap  in  cost.  On  loco- 
motives having  the  reservoir  located  alongside  the  firebox, 
it  is  possible  to  move  the  reservoir  sufficiently  from  the  fire- 
box to  permit  of  inspection  of  staybolts,  which,  with  the 
ordinary  construction,  would  be  inaccessible. 


Use  of  Pulverized  Peat  in  Sweden. — A  recent  report 
of  the  Swedish  Department  of  Commerce  states  that  the 
Swedish  State  Railways  have  been  experimenting  with 
powdered  peat  as  fuel  for  locomotives,  and  the  railway 
directors  have  recommended  an  appropriation  of  £70,000  for 
a  factory  to  produce  sufficient  powdered  peat  to  supply  all 
the  locomotives  on  one  of  the  state  railway  lines. — Mechan- 
ical World. 


*The  approximate  weight,  in  tons,  of  the  engine  and  tender  is  200. 


The  I.  C.  C.  Headlight  Hearings 


Controversy  Over  New  York  Central  Tests;  Broth- 
erhood   Tyranny    Is   Used  to  Intimidate   Witnesses 


\  HEARING  was  held  at  Washington  on  October  30 
/\  to  November  3,  inclusive,  before  the  members  of  the 
*  ^  Interstate  Commerce  Commission  to  enable  the  rail- 
■oads  to  present  additional  testimony  in  connection  with  the 
rommission's  order  requiring  locomotives  to  be  equipped  with 
high-power  headlights  with  sufficient  intensity  to  enable 
persons  with  normal  vision,  in  the  cab  of  the  loco- 
motive, to  see  a  dark  object  the  size  of  a  man  for  a  dis- 
tance of  1000  feet,  under  normal  weather  conditions.  The 
commission  has  postponed  the  effective  date  of  its  order 
until  January  1  and  the  hearing  was  called  for  the  pur- 
pose of  taking  testimony  regarding  a  series  of  tests  made 
near  New  York  on  September  28,  at  which  Commissioner 
Clark  and  the  officers  of  the  commission's  boiler  inspection 
department  were  present. 

The  hearing  at  once  developed  into  a  contest  between  the 
representatives  of  the  railroads  and  the  officers  of  the  engi- 
neers' and  firemen's  brotherhoods,  who  challenged  the  fair- 
ness of  the  test,  which  they  had  refused  to  have  an>i;hing 
to  do  with,  and  sought  to  prevent  the  introduction  of  further 
testimony.  The  commission,  however,  granted  the  request  of 
the  railroad  attorneys,  C.  C.  Paulding,  solicitor  of  the  New 
York  Central,  D.  E.  Minard,  assistant  general  solicitor  of 
the  Erie,  and  S.  B.  Lloyd,  assistant  general  counsel  of  the 
Pennsylvania,  and  ruled  that  each  side  should  be  allowed 
to  present  20  witnesses  before  an  examiner  and  that  the 
evidence  need  not  be  confined  to  the  New  York  test.  The 
hearing  before  the  commission  was  confined  to  one  witness 
representing  the  carriers,  one  representing  the  employees  and 
one  called  by  the  commission.  A.  G.  Trumbull,  assistant  to 
the  mechanical  superintendent  of  the  Erie,  testified  regard- 
ing the  tests  for  the  roads.  A.  G.  Pack,  assistant  chief  boiler 
inspector,  was  called  as  a  witness  by  W.  S.  Carter,  president 
of  the  Brotherhood  of  Locomotive  Firemen  and  Enginemen, 
and  G.  E.  Murray,  headlight  electrician,  Chicago  &  North 
Western,  was  called  as  a  witness  for  the  commission. 

Mr.  Trumbull  gave  a  detailed  description  of  the  tests,  in 
which  steam  and  electric  locomotives  were  used,  equipped 
with  250-watt,  nitrogen  bulb  electric  headlights  furnished 
by  the  Pyle-National  Company,  with  9-in.  by  18-in  reflectors. 
The  headlights  were  adjusted  by  a  representative  of  the  head- 
light company.  His  testimony  relative  to  the  effect  of  the 
light  from  high-power  headlights  on  the  reading  of  signals, 
the  observation  of  tail  lights  and  markers  as  well  as  the 
locating  of  flagmen,  indicated  that  the  high-power  light  is 
confusing  and  dangerous  under  operating  conditions  similar 
to  those  of  the  tests. 

In  the  tests  to  see  at  what  distance  objects  on  the  track 
could  be  seen,  a  man  dressed  in  dark  blue  overalls  walked 
down  the  track  toward  the  locomotive.  John  McManamy, 
assistant  chief  inspector  of  locomotive  boilers,  thought  he 
saw  the  object  at  a  distance  of  2,389  ft.,  but  after  the  dis- 
tance had  been  measured  he  asked  for  a  re-test  and  saw  the 
man  at  a  distance  of  994  ft.  A.  G.  Pack,  assistant  chief 
inspector,  saw  the  "object"  at  a  distance  of  772  ft.  and 
various  railroad  mechanical  officers  at  distances  ranging  from 
552  to  764  ft. 

Mr.  McManamy,  in  cross-examining  the  witness,  sought  to 
show  that  the  tests  were  not  conducted  under  representative 
conditions,  and  showed  that  the  witness  had  had  compara- 
tively little  recent  experience  in  riding  locomotives  at  night. 
Mr.  Carter  also  questioned  the  manner  of  conducting  the 
test,  but  the  witness  said  it  was  conducted  under  actual 
operating  conditions. 

Mr.  Pack  testified  that  he  had  run  an  engine  with  an  elec- 


tric headlight  for  11  years  on  the  Colorado  Springs  &  Crip- 
ple Creek  District,  before  becoming  connected  with  the  com- 
mission, and  had  never  experienced  any  difficulty  with  them. 
Although  he  admitted  that  his  road  was  mostly  single  track 
with  no  block  signals  he  said  he  ran  into  a  station  facing 
an  electric  headlight  on  the  locomotive  of  another  road  and 
could  see  the  order  boards  back  of  the  light  as  plainly  as  he 
could  if  it  had  been  an  oil  headlight.  Mr.  Pack  said  that  he 
had  never  experienced  any  difficulty  in  seeing  flags  or  reading 
signals  governing  the  track  on  which  he  was  running,  with 
electric  headlights,  that  he  never  saw  any  "phantom"  signals 
or  confusing  indications  caused  by  high  power  lights.  Cross- 
examined  by  Mr.  Paulding  he  said  that  he  was  having 
trouble  with  his  eyes  on  the  night  of  the  test,  caused  by  a 
pair  of  new  glasses,  that  some  steam  leaking  from  the  locomo- 
tive occasionally  interfered  with  vision,  and  that  the  head- 
lights used  did  not  seem  to  be  giving  results  up  to  standard. 
He  said  he  had  interviewed  more  than  1,000  engineers  who 
had  operated  with  electric  headlights  and  had  never  heard 
one  express  an  unfavorable  opinion  of  them. 

Mr.  Murray  testified  in  favor  of  the  electric  headlights, 
saying  they  had  given  satisfactory  results  on  the  North  West- 
ern. Asked  whether  he  thought  the  proposed  rule  of  the 
commission  was  a  feasible  one  for  all  roads,  he  said  it  would 
be  necessary  for  each  road  to  study  its  own  conditions  and  to 
adopt  the  type  of  light  most  suited  to  its  requirements.  In 
reply  to  a  question  by  Chairman  Meyer  he  said  he  did  not 
raise  any  question  about  the  fairness  of  the  test. 

The  remainder  of  the  hearing  was  held  before  Examiner- 
Attorney  E.  W.  Hines.  J.  Doherty,  road  foreman  of  engines 
of  the  ^lichigan  Central,  who  was  a  locomotive  engineer  up 
to  ten  months  ago  thought  that  electric  headlights  were  a 
positive  menace  to  safe  or  prompt  transportation  on  multiple 
tracks  and  said  that  the  better  the  light  the  worse  it  is  in  a 
fog  because  of  the  effect  of  the  moisture  in  the  air  on  the 
rays  of  light.  He  said  that  if  dimmers  were  used  when  pass- 
ing stations  or  signals  they  would  have  to  be  used  most  of 
the  time  on  a  busy  railroad.  Mr.  Doherty  said  that  the 
views  of  most  engineers  he  talked  with  agree  with  his. 

Among  the  20  witnesses  called  by  the  railroads  were  sev- 
eral engineers  who  presented  remarkable  testimony  as  to 
the  methods  of  the  Brotherhood  of  Locomotive  Engineers  in 
dealing  with  its  members  who  disagree  with  the  legislative 
plans  of  the  brotherhood  officers. 

W.  H.  Rother,  an  engineer  employed  on  the  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis,  testified  that  he  had  been 
tried  and  acquitted  by  his  local  division  of  the  brotherhood, 
No.  492,  at  Indianapolis,  on  charges  preferred  by  Grand 
Chief  Engineer  Warren  S.  Stone  of  violation  of  the  "laws" 
of  the  brotherhood  in  testifying  before  the  Interstate  Com- 
merce Commission  on  September  30,  1915,  that  he  regarded 
electric  headlights  as  dangerous.  After  his  acquittal.  Grand 
Chief  Stone  had  recalled  the  charter  of  Division  492  and 
organized  a  new  division.  No.  546,  in  its  stead,  excluding 
Rother,  together  with  those  who  had  voted  for  his  acquittal, 
and  those  who  had  refused  to  obey  an  order  to  refrain  from 
associating  with  Rother. 

J.  T.  Heller,  another  Big  Four  engineer,  testified  that  he 
had  been  expelled  from  Division  143  of  the  brotherhood  on 
charges  preferred  by  Stone  because  of  his  testimony  before 
the  Interstate  Commerce  Commission. 

A.  E.  Martin,  also  a  Big  Four  engineer,  said  that  he  had 
been  excluded  from  Division  546  and  ostracized  by  his  fel- 
low members  for  acting  as  Rother's  attorney  at  his  trial, 
and  that  the  only  evidence  presented  against  Rother  was  a 
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copy  of  his  testimony  before  the  Interstate  Commerce  Cora- 
mission. 

O.  P.  Keller,  an  engineer  employed  on  the  Pennsylvania 
Railroad,  testified  that  he  had  been  tried  and  acquitted  by 
his  local  division,  No.  74,  on  charges  preferred  by  order  of 
Grand  Chief  Stone  because  he  had  expressed  an  opinion  un- 
favorable to  electric  headlights  in  the  presence  of  a  member 
of  the  Pennsylvania  legislature,  and  that  he  had  afterward 
been  expelled  on  charges  preferred  by  Stone  because  he  had 
joined  the  Pennsylvania  Mutual  Benefit  Association.  He 
also  testified  that  he  had  sent  to  the  Interstate  Commerce 
Commission  a  copy  of  a  circular  addressed  by  ^Ir.  Stone  to 
members  of  the  brotherhood,  threatening  them  with  expulsion 
if  they  interfered  with  the  plans  of  the  brotherhood  in  con- 
nection with  headlight  legislation. 

D.  P.  Trostle,  an  engineer  on  the  Philadelphia  &:  Reading, 
testified  that  H.  E.  Wills,  legislative  representative  of  the 
Brotherhood  of  Locomotive  Engineers,  and  A.  G.  Pack,  as- 
sistant chief  inspector  of  locomotive  boilers  of  the  Interstate 
Commerce  Commission,  had  warned  him  while  in  the  hear- 
ing room  of  the  Interstate  Commerce  Commission  on  October 
vSO  that  he  would  be  violating  the  laws  of  the  brotherhood  if 
he  testified  unfavorably  to  high-power  headlights. 

These  engineers  were  allowed  by  the  Interstate  Commerce 
Commission  to  present  their  testimony  only  after  vigorous 
objection  by  Mr.  Stone  and  W.  S.  Carter,  and  after  the  hear- 
ing had  been  interrupted  for  a  day  while  the  commission 
deliberated  over  a  statement  filed  by  counsel  for  the  railroads, 
outlining  the  character  of  the  evidence  they  proposed  to  in- 
troduce. After  the  testimony  had  been  allowed,  Mr.  Stone 
admitted  the  principal  facts  alleged  and  identified  copies  of 
letters  which  he  had  written  bearing  on  the  cases. 

The  sections  of  the  "Constitution  and  Statutes"  of  the 
Brotherhood  of  Locomotive  Engineers  under  which  members 
have  been  expelled  for  giving  testimony  before  the  Interstate 
Commerce  Commission  are  given  herewith: 

"Members  Interfering  with   Board — Penalty." 

".*»rc.  11.  -Any  member  or  Division  refusing  to  sustain  the  official  acts 
or  instructions  of  the  Legislative  Board,  or  who  circulates  or  signs  any 
petition,  or  who,  by  verbal  or  written  communication  to  railroad  officials 
or  otliers,  calculated  to  injure  or  interfere  with  legislative  matters  offered 
by  the  Legislative  Board  or  at  any  time  makes  suggestions  to  railroad 
officials  or  to  state  legislators  that  may  be  detrimental  to  the  interests  of 
the  B.  of  L.  E.,  or  any  train  service  organization,  shall  be  expelled,  when 
proven  guilty,  as  per  Sec.  49  of  the  Statutes." 

"Interfering  with  National  Legislative  Matters." 
"Sec.  12.  Any  member  or  Division  who,  by  verbal  or  written  communi- 
cation to  anyone  calculated  to  injure  or  interfere  with  national  legislative 
matters,  oflered  by  our  Legislative  Representative  at  Washington  or  Mexico, 
or  at  any  time  makes  suggestions  to  anyone  tliat  may  be  detrimental  to 
the  interests  of  such  legislation,  shall  be  expelltd,  when  proven  guilty,  as 
pt-r  Sec.  49  of  the  Statues." 

Nearly  a  score  of  engineers  running  fast  passenger  trama 
on  roads  entering  New  York  City  testified  that,  in  their 
opinion,  electric  headlights  would  be  a  positive  menace  to 
safety  of  operation  in  their  territory  because  they  obscured 
signals  and  temporarily  blinded  engineers  who  had  to  face 
such  headlights  approaching  from  the  opposite  direction. 
Some  of  them  had  had  experience  with  electric  headlights 
on  their  own  engines,  others  had  faced  them  on  electric  trol- 
ley lines  paralleling  their  own  lines,  and  all  of  them  had 
been  present  at  tests  with  electric  headlights  made  on  the 
New  York  Central  recently.  In  addition,  45  locomotive 
engineers  and  13  road  foremen  of  engines  and  locomotive 
inspectors  presented  to  the  commission  through  counsel  for 
the  railroads  a  petition  that  they  be  allowed  to  testify,  but 
the  commission  declined  to  change  the  ruling  it  had  previ- 
ously made  limiting  the  number  of  witnesses  to  20  for  the 
railroads  and  20  for  the  brotherhoods. 

Frank  McManamy,  chief  inspector  of  locomotive  boilers 
of  the  Interstate  Commerce  Commission,  took  the  stand  as 
the  first  witness  for  the  brotherhoods.  He  said  that  before 
recommending  to  the  commission  the  rule  requiring  a  head- 
light which  would  enable  a  dark  object  the  size  of  a  man  to 
be  seen  for  a  distance  of  1,000  feet  down  the  track,  he  had 


made  such  investigation  of  the  subject  and  such  tests  as  tin  e 
permitted  and  that  he  had  examined  the  headlight  laws  ( f 
31  states,  mostly  in  the  west  and  south.  Most  of  these  lavs 
require  electric  headlights,  while  some  specifically  prescribe! 
electric  headlights.  He  had  chosen  the  distance  basis  t> 
make  the  rule  enforceable,  as  apparatus  for  the  measure- 
ment of  candlepower  was  too  cumbersome  for  inspection 
purposes.  He  emphasized  the  fact  that  the  order  permits  th  • 
use  of  dimmers  to  reduce  the  intensity  when  passing  stations 
or  other  trains.  He  thought  the  conditions  of  the  New  York 
Central  tests  were  not  entirely  favorable,  especially  as  to  the 
observation  of  men  on  the  track,  as  they  were  partially  ob 
scured  by  shadows  and  curves.  However,  he  thought  thi- 
was  the  least  important  feature  of  the  tests  because  he  thought 
the  lights  used  were  of  even  greater  than  the  required  inten 
sity.  He  said  that  it  was  raining  intermittently  during  thi 
tests,  that  he  had  not  been  consulted  in  detail  about  tht 
arrangements  for  the  tests,  and  that  he  had  been  given  no 
opportunity  to  inspect  the  lights  on  the  night  of  the  test.  He 
said  he  had  experienced  no  difficulty  in  reading  signals. 

John  McManamy,  assistant  chief  in.spector  of  locomotive 
boilers,  described  his  experience  at  the  tests  at  New  York 
and  said  that  he  had  found  no  difficulty  in  reading  signals, 
l)Ut  that  he  thought  the  lights  were  not  in  proper  condition. 

A  large  number  of  engineers  employed  on  western  rail- 
roads that  have  used  electric  headlights  for  years  testified 
as  witnesses  for  the  brotherhoods  and  expressed  a  preference 
for  electric  headlights,  saying  they  had  never  had  any  diffi- 
culty in  reading  signals  and  that  they  believed  that  the  high- 
power  light  was  a  safety  device.  An  engineer  on  the  Chicago 
&  North  Western  said  that  their  lights  were  focused  so  that 
the  beam  of  light  strikes  the  track  at  a  distance  about  300 
feet  in  front  of  the  engine  so  they  do  not  shine  directly  into 
the  eyes  of  an  engineer  on  the  opposite  train.  The  brother- 
hoods completed  their  case  without  giving  any  rebuttal  testi- 
mony to  the  charges  of  intimidation  and  coercion. 

R.  B.  Kendig,  chief  mechanical  engineer  of  the  New  York 
Central,  and  D.  F.  Crawford,  chairman  of  the  Headlight 
Committee  of  the  American  Railway  Master  Mechanics' 
Association,  and  general  superintendent  motive  power  of  the 
Pennsylvania  Lines  West,  gave  rebuttal  testimony  for  the 
railroads.  He  stated  that  he  would  never  take  the  responsi- 
l)ility  for  putting  electric  headlights  on  any  road  and  that 
the  danger  increased  in  proportion  to  the  density  of  traffic, 
the  number  of  trains  and  the  number  of  signals.  He  stated 
that  a  proper  rule  would  prescribe  the  minimum  that  would 
be  suitable  under  the  most  congested  conditions  and  allow 
each  road  to  use  more  intense  light  if  desired. 

After  the  taking  of  testimony  had  been  completed  the 
hearing  of  oral  arguments  was  set  for  November  27.  After 
listening  to  the  arguments  which  were  presented  at  that  time, 
the  commission  took  the  matter  under  advisement  without 
comment. 

In  his  argument.  Solicitor  C.  C.  Paulding,  representing 
the  railroads,  pressed  the  point  upon  the  commission  that 
what  might  be  satisfactory  and  safe  on  one  railroad  might 
be  impracticable  and  dangerous  on  another,  because  of  the 
variance  of  local  conditions,  and  that  what  can  be  used  on 
the  single-track  lines  in  the  sparsely-settled  regions  of  the 
West  might  be  utterly  impossible  on  the  multiple-track  roads 
of  the  East  and  in  the  congested  districts  and  suburbs  around 
the  big  cities. 

A  feature  of  Solicitor  Paulding's  argument  was  the  state-^ 
ment  that  the  brotherhood  chiefs,  in  expelling  engineers  from 
membership  for  testifying  to  their  belief  that  the  electric 
headlights  are  dangerous,  had  violated  the  Federal  Penal 
Code,  which  prescribes  a  fine  of  $5,000  and  six  years'  im- 
prisonment for  intimidation  or  wrongful  influencing  of  wit- 
nesses in  a  proceeding  before  a  United  States  court  or  com- 
missioner. The  railroads'  counsel  scathingly  denounced  the 
brotherhood  constitution  provision  providing  that  "any  mem- 
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;)er  who  interferes  with  a  legislative  matter  being  conducted 
i)y  the  legislative  board  shall  be  expelled."  He  called  atten- 
tion to  the  warnings  sent  broadcast  to  engineers  that  they 
were  subject  to  expulsion  if  they  testified. 

With  the  testimony  of  the  brotherhood  witnesses  so  directly 
contradictory  of  all  the  mass  of  testimony  of  engineers  and 
others  who  testified  of  difficulties  in  vision  through  false 
olors,  reflections  and  blinding  glare  from  the  high-power 
lights,  as  produced  by  the  railroads,  the  two  could  not  be 
reconciled  and  it  resolved  itself  into  a  matter  of  the  credibility 
ni  the  witnesses.  He  urged  the  commission  to  consider  that 
S5  engineers  had  appeared  voluntarily  to  testify  against  the 
•'searchlights"  in  spite  of  the  drastic  punishment  inflicted 
upon  a  score  of  their  fellows  for  giving  evidence  previously 
ind  in  face  of  the  fact  that  under  the  law  of  the  brotherhood 
they  could  be  expelled  for  attending.  He  said  that  the  sworn 
testimony  given  at  such  great  personal  risk,  all  corroborative 
of  the  contentions  of  the  railroad  operators,  was  entitled  to 
the  utmost  credence.  He  quoted  numerous  expressions,  in- 
tluding  that  of  one  engineer  that  he  had  voluntarily  come 
"to  protect  myself  and  the  public  against  the  enforced  use  of 
a  device  which  means  death." 

Grand  Chief  Stone  made  the  only  argument  for  the  elec- 
tric headlights,  speaking  for  two  hours  and  citing  the  testi- 
mony of  member  engineers  that  they  had  had  no  trouble 
whatever  in  using  the  intense  headlights  on  western  roads, 
such  as  being  blinded  by  the  dazzling  glare  when  trains  meet, 
misreading  of  signals  through  false  colors,  phantom  lights 
and  reflections,  as  described  by  a  score  of  engineers  called  by 
the  carriers  and  testified  to  as  the  result  of  numerous  tests. 
He  insisted  that  the  electric  headlights  should  be  considered  a 
safety  device. 


cast  on  the  face  of  this  casting  are  arranged  to  take  studs  for 
three  different  styles  of  pumps:  the  Westinghouse  8^-in. 
cross  compound  pump,  and  the  No.  2  and  No.  5  New  York 
pumps. 

Any  variation  in  the  fit  of  the  bracket  to  the  locomotives 
is  taken  care  of  by  increasing  or  decreasing  the  length  of 
the  bar  iron  braces,  this  being  clearly  indicated  in  the  illus- 
tration. 


SAFETY  VALVES 
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The  instructions  on  the  reverse  side  of  the  government 
alteration  report.  Form  19,  request,  under  item  F,  that 
changes  in  the  number  or  capacity  of  safety  valves  from 
those  shown  on  the  original  specification  card  shall  be  re- 
ported on  an  alteration  report.  It  is  fair  to  assume  that  the 
back  shop  and  roundhouse  forces  on  many  roads  are  not 
aware  of  the  number  and  size  of  the  safety  valves  shown  on 
the  sjjecification  card,  as  those  cards  are  usually  on  file  in 
the  mechanical  engineer's  office.  As  a  means  of  giving  the 
shops  this  information  it  is  suggested  that  a  drawing  con- 
veying the  information  shown  in  Fig.  1  be  made  and  that 
blue  prints  be  posted  in  roundhouses  and  back  shops  with  in- 
structions that  it  be  referred  to  when  making  a  change  in 
the  safety  valves.     As  the  valves  shown  on  this   drawing 


ADJUSTABLE  AIR  PUMP  BRACKET 

It  is  usual  for  a  railroad  to  maintain  a  variety  of  air 
pump  bracket  castings  to  fit  various  sizes  of  air  pumps  and 
diameters  of  boilers,  as  well  as  to  suit  the  vertical  location 
of  the  bracket  relative  to  the  center  of  the  boiler,  on  differ- 
ent classes  of  locomotives. 

In  an  effort  to  reduce  the  number  of  brackets  required, 
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Adjustable   Air   Pump    Bracket   In    Use   on   the    Union    Pacific 

the  design  as  illustrated  was  developed  by  the  mechanical 
department  of  the  Union  Pacific.  A  light,  but  strong  steel 
casting,  having  at  its  upper  end  a  suitable  chipping  boss, 
and  at  its  lower  end  lugs  designed  to  take  the  ends  of  bar 
iron  braces,  constitutes  the  support  for  the  pump.     Bosses 


Fig.   1 — Suggested  Tabular  Arrangement  for  Safety   Valve   Data 

should  represent  those  which  will  properly  relieve  the  boiler 
it  will  be  well  to  check  their  number  and  size  by  the  Master 
Mechanics'  formula  which  is  given  below,  assuming  that  the 
valves  have  a  45  deg.  seat. 

H 

D  =  .036  X  L  X  P 
In  which 

D  =  the   total    of   the    actual    diameters    of   the    inner    edge    of   the    valve 
required. 

H  =  total  heating  surface  of  boiler  in  square  feet  (superheating  surface 
not  to  be  included). 

L  =  vertical  lift  of  valve  in  inches. 

P  =  absolute  boiler   pressure   (boiler  pressure  plus  atmospheric  pressure) 
in   pounds  per  square  inch. 

The  lifts  for  the  various  valves  can  be  obtained  from  the 
manufacturers. 

The  locomotives  can  be  arranged  in  numerical  order  or  by 
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classes,  whichever  is  preferable,  and  the  number,  size  and 
style  of  the  valves  should  be  shown  in  the  space  provided, 
it  being  understood  that  no  valve  smaller  than  those  shown 
in  the  table  shall  be  applied.  It  will,  of  course,  be  per- 
missible to  apply  valves  larger  than  those  shown  in  the 
table  if  the  correct  size  is  not  on  hand.  It  is  common  prac- 
tice on  some  roads  to  equip  switch,  passenger  and  road  en- 
gines in  switching  service  with  one  muffled  and  one  or  two 
open  valves,  equipping  freight  engines  with  all  open  valves; 
it  is  claimed  that  no  objection  can  arise  from  the  noise  of  an 
open  valve  if  no  objection  arises  from  the  shriek  of  a  whistle. 


when  changing  valves  from  one  engine  to  another.  It  is  su:j- 
gested  that  springs  at  ISO  lb.,  170  lb.,  190  lb.  and  210  lb.  )e 
carried  in  stock  as  standard  rather  than  carrying  a  number 
of  .springs  with  pressures  varying  5  lb.  or  10  lb.  This  n>t 
only  greatly  reduces  the  number  of  springs  carried  in  sto.  k 
but  also  protects  all  engines  on  account  of  the  range  of  20 
lb.  allowed  each  spring.  As  the  outside  diameter  of  tl  e 
sjjring  is  usually  alike  for  safety  valves  of  the  same  size,  tyi  e 
and  make,  one  valve  body  and  several  spare  springs  can  le 
carried  in  place  of  several  complete  valves  with  springs  it 
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This  in  itself  is  an  economy  as  muffled  valves  are  usually 
more  expensive  than  open  valves. 

For  new  work,  and  perhaps  for  replacements,  the  spacing 
of  valves  shown  in  Fig.  2,  which  is  recommended  by  the 
Master  Mechanics'  Association,  can  be  used  to  advantage. 

The  brass  bushings  shown  in  Figs.  3  and  4  will  be  found 
an  improvement  over  a  pipe  bushing  on  account  of  their 
better  wearing  qualities.  Furthermore,  the  valves  can  be 
removed  from  the  brass  bushing  without  the  injury  they  are 
at  times  subjected  to  when  pipe  bushings  are  used.  The 
distance  between  the  bottom  of  the  valves  and  the  dome  cap 
should  be  as  short  as  possible,  leaving  just  enough  space  for 
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Fig.  3 — Bushing  for  3-inch  Valve 

the  use  of  a  hexagon  wrench.  A  long  bushing  with  the  con- 
sequent vibration  of  the  valve  when  it  is  blowing  is  injurious 
to  the  valve.  Fig.  4  shows  a  reducing  bushing  which  can 
be  used  when  applying  the  smaller  valves  to  the  engine. 
If  the  valves  on  the  road  are  all  of  a  standard  make,  these 
bushings  can  be  carried  in  stock  threaded,  otherwise  they 
should  be  left  blank  and  threaded  to  suit  the  dome  cap  and 
valve  as  required. 

Safety  valve  springs  are  usually  designed  to  carry  a  pres- 
sure of  10  lb.  under  or  over  the  pressure  stamped  upon  them, 
although  some  manufacturers  allow  a  variation  of  15  11). 
It  is,  therefore,  important  that  the  shops  not  only  compare 
tlie  size  of  valve  with  the  above  mentioned  drawing  but 
also  compare  the  spring  capacities.     This  is  most  important 
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Fig.  A — Bushing  for  Replacing  S/z-'nch 
Valve  with  3-Inch   Valve 

various  pressures.  The  store  department  can  protect  the  en- 
tire equipment  by  carrying  a  spare  valve  for  each  50  engines. 
Too  much  importance  cannot  be  given  to  the  obtaining  of 
correct  valves  on  locomotives  and  it  will  be  found  a  paying 
proposition  to  assign  one  man  at  each  shop  to  handle  the 
application  of  safety  valves. 

REPORT  OF  I.  G.  C.  DIVISION  OF  BOILER 

INSPECTION 

The  summary  of  the  work  of  the  division  of  boiler  inspec- 
tion of  the  Interstate  Commerce  Commission  is  included 
in  the  report  of  the  commission  for  the  year  ending  June 
,>0,  1916,  which  has  just  been  published.  During  the  year 
the  jurisdiction  of  the  division  has  been  extended  to  include 
the  entire  locomotive  and  tender.  The  work  of  the  divi- 
sion in  inspections  and  accidents  reported,  including  all 
parts  of  the  locomotive  and  tender  since  the  extended  juris- 
diction became  effective,  is  summarized  in  the  following 
table: 

Number   of  locomotives   inspected 52,650 

Number   found   defective    24,685 

Percentage   found  defective    47 

Number  ordered  out  of  service  for  repairs 1,943 

Number  of  accidents   537 

Number  killed    38 

Number   injured    599 

Separating  the  accidents,  and  casualties  resulting  there- 
from, due  to  boilers  and  their  appurtenances  only,  from 
those  due  to  other  parts  of  the  locomotive,  it  shows  that 
there  were  .S52  such  accidents,  with  29  killed  and  407  in- 
jured thereby.  This  is  a  decrease  over  the  preceding  year 
in  the  number  of  accidents  and  in  the  number  of  casualties, 
but  an  increase  in  the  number  killed  due  almost  entirely 
to  crown  sheet  failures  due  to  low  water,  and  forcibly 
emphasizes  the  importance  of  properly  maintaining  water 
gages  and  boiler  feeding  appurtenances. 

A  total  of  653  applications  for  extension  of  time  for 
removal  of  flues,  as  provided  in  rule  10,  were  filed  during 
the  year.  Investigation  disclosed  103  of  the  locomotives  in 
such  condition  that  no  extension  could  properly  be  granted; 
on  79  locomotives  the  conditions  were  such  that  the  full 
extension  asked  for  could  not  be  granted,  but  an  extension 
for  a  shorter  period  was  allowed.  Sixty-three  extensions 
were  granted  after  defects  disclosed  by  our  inspections  had 
been  repaired;  43  applications  were  withdrawn.  The 
remaining  365  were  granted  as  requested. 


HOPPER  GAR  OF  200,000-LB.  CAPACITY 

Although  there  are  several  cases  where  hopper  cars  of 
trreater  than  50  tons  capacity  are  in  use,  the  50-ton  car  is 
still  the  standard  for  this  type  of  equipment.  Until  recently 
the  most  notable  examples  of  higher  capacity  equipment  were 
the  90-ton  high  side  gondola  cars  which  have  been  in  service 


it  was  in  service  it  handled  11,800  tons  of  coal  with  no 
repairs  to  the  car  whatever,  the  only  repairs  being  to  air 
brake  hose. 

The  car  is  52  ft.  2  in.  long  over  the  striking  plates  and  has 
a  maximum  height  of  1 2  ft.  alx)ve  the  rails.  It  will  be  noted 
that  the  hopper  angle  is  40  deg.  from  the  horizontal,  this  hav- 
ing been  adopted  to  make  the  car  self-cleaning  for  ordinary 
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I  End  Elevation  and  Cross  Sections  of  the  Woodward  Iron  Company's  100-Ton  Car 

on  the  Norfolk  &  Western  since  the  latter  part  of  1912.  A  run-of-mine  coal.  The  use  of  this  angle  limits  the  length  of 
car  of  100  tons  rated  capacity,  however,  has  been  built  for  the  hopper  at  the  top  to  46  ft.  4  in.,  the  use  of  the  space  at 
the  Woodward    Iron   Company,   Woodward,     Ala.,    by    the      either  end  over  the  outside  wheels  of  the  six-wheel  truck  be- 


100-Ttrn   Coal   Car — Woodward    Iron   Company 


Pressed  Steel  Car  Company,  which  has  now  been  in  coal  ing  thus  impossible.  The  cars  are  10  ft.,  If^  in.  wide  inside 
carrying  service  for  about  two  years,  during  which  time  its  and  have  a  capacity  of  3,600  cu.  ft.  The  light  weight  is 
performance  has  been  very  satisfactory.     The  first  year  that      75,300  lb.,  and  considering  the  maximum  carrying  capacity 
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classes.  whithcvtT  i.>  prclinihlc.  ami  tin-  iiunil»iT.  si/e  and 
>tyle  of  the  valvt>  >li()ul<l  l>e  shown  in  the  space  provided, 
it  IxMnii  under>ttKHl  that  no  valve  >nialler  tlian  those  shown 
in  the  table  shall  lie  applii'd.  It  will,  of  tiair-f.  lie  per- 
nii^sihle  to  apply  v.dve>  laruir  than  th(i>e  -Imwn  in  the 
table  if  the  i  t»rreet  si/e  is  not  on  hand.  It  i>  eoninion  prac- 
tice on  swne  roadi^  to  equip  switch.  pas>en<zir  and  road  en- 
jjines  in  switchiniz  sirvitt-  with  on*-  niuftltd  and  onr  or  two 
ofH'n  valv«-;.  t'ciuippinu'  freiuht  i.n<;ines  with  all  open  valves; 
it  i*  t  lainiid  liiat  no  oliji«  tion  can  ari>e  from  the  noi>e  of  an 
open  valve  if  no  olijtdion  .iri«t~  frmn  thr  -liriek  of  a  whittle. 


wiien  chanijinu  valve>  fnmi  one  enj^ine  to  another.    It  is  su 
^e-ted  that  sj)rin.L's  at  150  11)..  I  70  11...  1<)0  Ih.  and  210  lb. 
larried  in  >tiMk  a>  standarti  rather  than  carrying  a  nural 
of  >prin^>  with  j)res>ures  varying  .>  II).  or  10  lb.      This  i. 
onix   tircatly  rediuvs  the  nuniiier  of  sj)rings  carried  in  stcx 
but  also  j>rotects  all  cnuines  on  account  of  the  range  of  I 
lb.    allowed   each    ^|»rinii.     .\-   the  outside   diameter  of   t; 
>prin!,'  i>  u^iiall\   alike  for  -afety  valves  of  the  Same  S^ize,  tyj 
and  maki'.  one  vaivi-  body  and  .-everal  sjiare  springs  can  I 
1  arrii-d    in   pi. ur  of  >everal  c()ni|)lete  valves   with  springs  . 


Three  Vafyes. 


Tuvo  ^afKes. 


Valve  Size 

3c3aci'ir/ 

5 

Radius  R 

.  1 " 
^2 

9" 

sK 

4. 

^i 

4s 

3k 

fi 

4| 

■    3 

74 

4% 

2S 

H 

3% 

Fiq.  2  •      •;.: 

rhi>   in   U>elf   I-   .m   »-(onoin\    a-  jnuftled   x.ilvi-  .irr  u-uall} 
niori- f.\pei>>ive  than  open  valve>.  '.   ';  •     .,• 

For  new  work.  an«l  prrhaps  for  replacements,  tile  spacing 
of  v.ilves  shown  in  Fig.  2.  whi<h  i:-  moniniende<l  by  the 
Ma>ler  Mech.if»i(  s"  .\>S(h  iation.  (an  be  u-ed  to  .ulvantage. 

\Th.c  ijra.-s  bu.>hiiigs  sljown  in  1  ig.s.  ■>  and  4  will  be  found 
an  imf)rovcment  over  a  pipe  bu>hing  «m  aciount  of  their 
better  wearing  <|ualilies.  Furthermore,  the  valves  can  be 
r«rnov»(l  from  the  brass  bushing  without  the  injury  they  are 
at  timt-s  subjected  to  when  pi|)e  bushings  are  Usod.  Ihe 
distant  e  between  the  liottom  of  thv  valves  and  the  dome  cap 
-Iioiild  be  a-  short  a*  fio-^ible.  li'avini:  jii-t  <  iiouL'h  -pair  for 
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'.-.,■':•'  Fig.  3 — Bushing  for  3inch  Valve  .  -  ......,, 

the  u^c  of  a  hexagon  wn  n*  h.  A  long  bu-hing  with  the  «.on- 
^e(]Uent  vibration  of  the  valve  when  it  is  blowing  i>  injurit>us 
(o  the  valve.  Fig.  4  >how«-  a  rc<lucing  bu>hing  which  can 
!)e  used  win n  applying  tht  .-mailer  valvo  to  the  enLiine. 
If  the  valvje*  on  the  road  .ire  all  of  tu  standard  make.  the>e 
bushings  can  be  carried  in  st(Kk  threaded,  otherwise  they 
-hould  !>e  lift  blank  an<l  threadtd  to  -uit  the  dome  caji  and 
valve  as  required. 

Safety  valve  springs  arc  usuall\  doigned  to  (arry  a  |)re>- 
-ure  of  10  lb.  under  or  over  the  jirer->ure  stamped  ujion  them, 
although  >ome  manufactun  rs  alhnv  a  vari.ition  of  1.^  ll>. 
It  is,  therefore,  important  that  the  shops  not  only  compan 
the  si>ze  df' valve  With  the  above  mentioned  drawing  but 
also  compan-  the  "Spring  capacities.      Thi-  i>-  mo-^t  important 
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-Bushing  for  Replacing  3' 2- Inch 
Valve   with    3- Inch    Valve 


\arioii>  pre--ure>.  Ihe  -lore  department  i  an  protect  the  en- 
lirr  e(|uipment  b\  i  arryint;  a  >pare  valve  for  eaih  50  engines, 
loo  mui  h  imjiort.mce  (  annot  be  given  to  the  obtaiiuiig  of 
correct  v.ilve^  tin  loKjmotives  and  it  will  be  lound  a  paying 
proposition  t«)  assign  one  man  at  each  shop  to  hamlle  the 
apjdication  of  safety  valves.  ..••., 

ki:p()KI  of  \.  c.  c.  division  of  uoiffr 

INSI'hCTIO.N 

I  he  -lunni.iry  of  ihc  work  of  the  division  of  boiler  inspec- 
tion of  the  lnter>tate  Commerce  (  ominission  is  included 
in  the  report  of  the  commission  for  the  year  eniling  June 
Ms.  r»io.  which  ha-  ju-t  been  published.  During  th.  year 
the  juri>diition  of  the  divi-ion  has  been  extended  to  include 
the  entire  hkomotive  and  tender.  The  work  of  the  divi- 
sion in  inspettion*  and  accidents  rej)orte(I.  including  all 
part-  of  the  locomotive  and  tendi-r  since  the  extended  juris- 
tliition  betame  effective,  is  summarized  in  the  following 
table: 

N\iinlier    i^f   liK'nmotivf-;    iii«|H'ctf »l ,.  .». ;. 

Number    found   defective    ..',  .'.'..".,........■. -. 

.     !Vrcfnt.i(jc   foiiiHl  flefectivc    .■......■.',.... 

N'umfier  (ir<iiro<i  out  of   service  fi>r  repairs;  .'..'..,..•■;, . 


.N'unihcr  of  nciidents 
Nnmlit'r    killed    . 
N'.uiilni    iiiiurtd 


,24,685  .,  'V 
47 
1.943 

,  •  ^n    ■•" 
:3«.-.  • 


.Separating  the  accidents,  and  casualties  resulting  there- 
from. <lue  to  boiler-  and  their  ajipurtenances  oidy,  from 
those  due  to  other  j.arts  of  the  locomotive,  it  -hows  that 
there  were  .v>i  such  accidents,  with  2'>  killed  and  407  in- 
jured thereby.  Thi-  is  a  de(  rease  over  the  preceding  year 
in  the  number  of  atu'dent-  and  in  the  number  of  la.-ualties, 
but  an  imn.t-e  in  the  number  killed  due  almost  entirely 
to  crown  sheet  failures  due  tt>  low  water,  and  forcibly 
empha-i/e-  the  importance  of  properly  m.iintaining  water 
L'age-  and  Imiler  feeding  iq)purtenance-. 

.\  total  of  65.>  appli<ation>  for  exten-ion  of  time  for 
removal  of  ilue-.  a-  [>rovided  in  rule  10.  were  filed  during 
the  year.  Invi-iigation  di-<  io-ed  lOS  of  the  hHoniotives  in 
such  tonditioii  thai  no  e\ten.-ion  lould  properh  be  granted; 
on  7''  lotomotivt-  the  londitions  were  sue  h  that  the  full 
exten-ioii  a-k<(|  for  <  onid  not  be  i.'ranied,  liut  an  extension 
for  a  shorter  period  was  allowed.  .Sixtv-three  extensions 
Were  granted  after  defects  di-do-ed  iiy  our  inspections  had 
bet  n  repaired :  4.>  applications  were  withdrawn.  The 
riinaining  M^>    were-   uranti^d   a-   re(|uested.  -   '    ■•.:•;• 


Car  Department^ 


llOPPIiR  CAR  OF  2U0,000.LB.  CAPACITY 

Mihoiiirh  there  arc  several  case>  where  hoi){)er  cars  of 
nater  than  50  tons  capacity  are  in  use.  the  50-ion  car  is 

-rill  the  staniUird  for  this  type  of  ccjuipment.  Until  recently 
ill'  most  notable  examples  of  hiizher  capacity  equipment  were 

ilie  90-t6n  hijih  side  f^ondola  (ar>  wliiJi  have  lucii  in  service 


it  \\a-  in  -ervicc  it  handled  11,800  tons  of  coal  with  no 
repair-  to  the  car  whatever,  the  onl\  repair-  U-inir  to  air 
lirake  ho-e. 

The  car  i-  52  ft.  2  in.  long  over  the  striking  plates  and  has 
a  maxinmni  height  of  12  ft.  aUivc  the  rails.  It  will  be  noted 
that  the  hopjxT  anule  is  40  den.  from  the  hori/<intal.  tliis  hav- 
ing laH-n  adoi)te<i  to  make  the  car  self-t  leaning  for  ordinary 
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End  Elevation  and  Cross  Sections  of  the  Woodward  Iron  Company's  100-Ton  Car 


un  tile  Norfolk  &:  Western  since  the  latter  part  of  1*)12.  A 
car  of  100  tons  rated  capacity,  however,  has  been  built  for 
the   \\'ood\var«I    Iron    ("onipanx.    WOodward.     .\la..     by     tin 


run-of-mine  coal.  The  use  of  this  angle  limits  the  length  of 
the  ho|)j»er  at  the  top  to  46  ft.  4  in.,  the  use  of  the  space  at 
either  ciui  lAcr  tin-  oul-ide  wheels  of  the  <i\-whe<l  tru<  k  l>e- 


lOC-Ton    Coal    Car — Woodward    Iron    Company 

l'rL-~i<l  fSteel  Car  Company,  which  Jia-  now  been  in  toal  ing  thus  impos-ibK.  I  lu  <  ar.-  are  1  ()  ft..  1  '4  in.  wide  inside 
tarrying  ser\'ice  for  about  two  years,  tluring  whidi  time  it-  and  have  a  capacity  of  .>,o<Ki  cu.  fl.  The  light  weight  i> 
performante  has  been  very  >atisfai  tory.     The  fir-t  \ear  that       75..-iOO  lb.,  and  i  oii-itK-rinir  the  m.ixinuiin  «  arr\  ing  capacity 
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10  per  cent  overload,  the  ratio  of  revenue  load  to  total 
"veight  of  car  and  lading  is  74.5  per  cent.  This  is  somewhat 
less  than  the  same  ratio  for  the  Norfolk  &  Western  cars  re- 
f  rred  to  above.  These  cars  with  a  maximum  capacity,  in- 
.Juding  10  per  cent  overload,  of  198,900  lb.  and  a  light 
weight  of  59,000  lb.,*  have  a  ratio  of  revenue  load  to  total 
load  of  77  per  cent,  six- wheel  trucks  being  used  in  both 
cises.    The  ratio  is  better,  however,  than  the  average  50-ton 


hopper  to  the  draft  sills.  The  end  sill  is  a  10-in.,  15 -lb. 
channel,  which  is  placed  across  the  top  of  the  center  sills,  2  ft. 
1 1  in.  back  of  the  striking  plate.  The  projecting  ends  of  the 
center  sills  are  stiffened  by  means  of  6-in.  by  3^ -in.  by 
f^-in.  angles  extending  from  the  end  of  the  sills  to  the  ends 
of  the  transom,  to  which  they  are  attached  by  means  of  )^-in. 
horizontal  gusset  plates.  In  front  of  the  end  sill  the  center 
sill  cover  plate  is  widened  to  form  a  deck,  completely  covering 


I 


Bullt-Up  Six-Wheel  Truck  for  Woodward    Iron  Company's   100-Ton   Car 


car  with  four-wheel  trucks,  which  is  about  12  per  cent. 

The  underframe  is  of  the  through  center  sill  design,  the 
sills  being  15-in.  channels  placed  with  the  flanges  inward 
and  having  a  width  from  back  to  back  of  13  in.  Top  cover 
plates  5/16  in.  thick  and  13  in.  wide  extend  from  about 
12  in.  inside  the  hopper  to  the  end  sill  and  the  bottom  flanges 
are  stiffened  by  the  use  of  3J/^-in.  by  3^ -in.  by  ^-in.  angles 
riveted  to  the  outside  of  the  sills.     These  extend  from  the 

*A  more  recent  design  of  this  car  has  a  weight  of  53,000  lb. 


the  space  between  the  center  sills  and  the  diagonal  stiffeners. 
The  transom  is  of  unique  construction.  It  is  carried  from 
the  center  and  side  sills  up  to  the  bottom  of  the  hopper  sheet 
and  consists  of  vertical  %-in.  plates  extending  from  either 
side  of  the  center  sill  to  the  side  of  the  car,  the  edge  of  the 
plate  at  the  center  sill  being  stiffened  vertically  by  two  33/2-in. 
by  3J^-in.  by  ^-in.  angles,  one  on  either  side,  at  a  point  above 
the  side  bearing  by  one  3-in.  by  3-in.  by  %-\n.  angle  placed 
on  the  side  of  the  sheet  toward  the  end  of  the  car,  and  at  the 


bib 


RAILWAY     MECHANICAL    ENGINEER 


Vol.  90.  No.  12 


outside  to  the  back  of  a  3-in.  by  3-in.  by  l4-\n.  angle  and 
the  web  of  a  3-in.,  9.8-lb.  Z-bar.  These  two  members  in 
effect  form  the  cornerpost  of  the  body  side  frame.  The  space 
between  the  end  of  the  end  sill  and  the  transom  is  closed  by 
a  3^4 -in.  pressed  steel  channel,  the  upper  flange  of  which  is 
flattened  out  to  permit  the  end  of  the  piece  to  be  riveted  be- 
tween the  flanges  of  the  angle  and  Z-bar  members  of  the 
post.  Flanges  are  formed  at  the  lower  end  of  the  transom 
plate  by  two  3^-in.  by  33^-in.  by  ^-in.  angles,  one  placed 
on  either  side;  at  the  outer  end  these  are  riveted  to  a  j^-in. 
gusset  plate  to  which  are  also  attached  the  flanges  of  the 
body  and  end  sections  of  the  side  sill  and  the  diagonal  chan- 
nel stiffeners.  The  two  sections  of  the  transom  are  further 
stiffened  and  securely  tied  to  the  center  sill  by  a  >2-in.  bot- 
tom cover  plate,  extending  across  the  center  sill  from  gusset 
plate  to  gusset  plate.  This  cover  plate  tapers  from  the  width 
of  the  transom  flanges  at  the  ends  to  a  width  of  20  in.  under 
the  center  sill.  Pressed  steel  diaphragm  fillers  are  placed 
between  the  center  sills  at  points  about  half  way  between  the 
ends  of  the  hopper  and  the  center  of  the  car,  and  the  center 
castings  form  fillers  at  the  transoms.  The  side  sills  are 
3J^-in.  by  3J/2-in.  by  7/16-in.  angles. 

The  end  plate  is  a  34 -in.  pressed  steel  member  of  Z-bar 
section,  to  which  is  riveted  the  upper  end  of  the  hopper  sheet. 
The  end  of  the  hopper  is  supported  by  four  3  3^ -in.  by  3J/2-in. 
by  ^-in.  angles,  one  at  each  corner  and  one  on  either  side 
of  the  center  sill.  In  addition  to  these  members  two  3-in.  by 
3-in.  by  yi-in.  angles  are  provided  to  support  the  ends  of  the 
grab  irons  and  ladder  irons.  The  end  hopper  sheet  is  a 
j4-in.  plate,  which  is  supported  throughout  its  width  at  the 
transom  and  from  the  center  sills  at  a  point  midway  U'tween 
the  transom  and  the  bottom  of  the  hopper.  On  the  interior 
of  the  car  the  center  sills  are  covered  with  a  housing  of  34-in. 
plate,  which  extends  below  the  sides  of  the  sills  to  form  the 
inside  portion  of  the  drop  door  frames. 

There  are  four  sets  of  doors,  those  on  opposite  sides  of  the 
center  sill  being  joined  by  special  pressed  steel  channels,  to 
the  center  of  which  are  attached  the  door  chains,  the  operat- 
ing mechanism  being  housed  between  the  center  sills.  To 
make  the  car  entirely  self-clearing,  the  space  between  ad- 
joining sets  of  doors  is  hoppered,  the  hopper  sheets  being 
supported  from  transverse  stiffeners  of  34-in.  plate  which  ex- 
tend vertically  across  the  car.  At  the  top  these  stiffeners  are 
flanged  to  form  a  half-diamond  section,  the  diamond  being 
completed  by  a  similar  section,  riveted  in  place. 

The  sides  of  the  car  are  braced  to  these  members  by  pressed 
steel  plates,  yi-in.  thick,  the  lower  edges  of  which  are  riveted 
between  the  two  pieces  of  the  transverse  stiffeners.  The  sides 
of  the  car  are  also  joined  near  the  top  by  four  cross  ties  of 
diamond  section,  the  ends  of  which  are  secured  to  vertical 
stiffeners  of  43^-in.  by  3-in.  by  }i-m.  T  section.  Longi- 
tudinal stiffness  of  the  sides  at  the  top  is  provided  by  a  6-in. 
by  3-in.  by  ^^-in.  special  bulb  angle. 

The  cars  are  carried  on  six-wheel  trucks,  the  distance  be- 
tween truck  centers  being  39  ft.  The  truck  is  of  pressed 
steel  construction,  having  a  wheel  base  of  8  ft.  8  in.  The 
principal  memljer  of  the  side  frame  is  an  inverted  U-section 
of  ^-in.  plate,  9  in.  wide  by  lO^/S  in.  deep,  the  outside  flange 
of  which  is  riveted  to  a  pressed  steel  angle,  which  gives  the 
frame  a  total  depth  of  20^4  in.  between  the  pedestals.  The 
transoms  are  12-in.,  31.5-lb.  I-beams,  which  are  securely 
framed  and  gusseted  to  the  side  frames  and  provided  with  top 
and  bottom  cover  plates  7^^  in.  wide  by  y^  in.  thick.  The 
transoms  are  located  2  ft.  2  in.  on  either  side  of  the  center  of 
the  truck  and  support  two  heav>'  longitudinal  steel  castings 
which  carry  the  cast  steel  bolster. 

The  pedestals  are  steel  castings  and  are  riveted  to  the  side 
frames.  The -load  is  transmitted  from  the  side  frames  to  the 
journal  boxes  through  two  6j4-in.  by  8-in.  double  coil  springs 
over  each  journal  box.    The  springs  do  not  rest  directlv  upon 


the  top  of  the  box,  an  equalizing  spring  seat  being  interpose.  I 
between  the  box  and  the  springs.  The  pedestals  are  closed  a. 
the  bottom  with  binders.  The  wheels  are  33  in.  in  diamete/ 
and  are  mounted  on  axles  with  6-in.  by  11 -in.  journals. 


PORTABLE  CUT-OFF  SAW 

BY  E.  W.  HARTOUGH 
General  Foreman,  Car  Department,    Missouri,  Kansas  &  Texas,   Denison,  Texa.- 

A  portable  saw,  which  is  operated  by  compressed  air,  hat 
been  developed  and  placed  in  service  in  the  car  repair  yard> 
of  the  Missouri,  Kansas  &  Texas,  at  Denison,  for  cutting 
up  roofing,  decking,  lining  and  siding.  It  has  proved  to  be 
both  a  time  and  money  saver,  as  it  permits  the  handling 
of  the  lumber  directly  from  the  pile  to  the  saw  and  thence 
to  the  supply  car,  to  be  delivered  about  the  yard  wherever 
needed,  thus  eliminating  handling  to  and  from  the  mill. 

The  saw  is  mounted  on  the  end  of  a  table  10  ft.  long 
by  2  ft.  wide  and  is  operated  by  a  compressed  air  motor.  The 
saw  carriage  and  motor  are  moved  back  and  forth  in  a 
four-rail  guide,  two  rails  being  placed  above,  and  two 
below  the  saw.  The  inner  rails  are  bolted  to  the  legs  of  the 
tal)le  and  the  outer  ones  are  riveted  to  brackets  which  are  at- 
tached to  the  table  legs.  Four  small  grooved  wheels  attached 
to  the  carriage  operate  on  the  rails.  A  wooden  hood  is  pro- 
vided to  protect  the  operator  when  the  saw  is  not  in  use. 

A  narrow-gage  track  runs  the  full  length  of  the  lumber 
yard  parallel  to  the  supply  track.     This  provides  a  means 
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of  moving  the  saw  directly  to  the  pile  in  which  the  lumber 
to  be  cut  is  stored  and,  when  cut  to  length,  the  material  may 
be  loaded  directly  onto  a  supply  car  for  delivery  to  the 
repair  tracks. 

While  compressed  air  is  undoubtedly  expensive  power, 
the  saw  uses  very  little  air,  as  the  power  is  shut  off  at  all 
times  except  when  the  saw  is  actually  in  operation.  The 
motor  is  started  on  pulling  the  saw  forward  towards  the 
lumber  and  is  shut  off  again  automatically  as  soon  as  the 
cut  is  completed  and  the  saw  pu.shed  back  to  its  original 
position.  The  motor  which  has  been  applied  to  the  saw 
was  manufactured  by  the  Baird  Pneumatic  Tool  Company, 
Topeka,  Kansas,  and  operates  at  from  1,900  r.  p.  m.  to 
2,000  r.  p.  m.  The  saw  is  14  in.  in  diameter  and  readily 
cuts  through  a  pile  of  six  sheathing  boards  at  one  time.  A 
saw  of  this  kind  can  be  used  advantageously  at  any  small 
repair  yard,  where  compressed  air  is  available  for  testing 
air  brakes.  If  compressed  air  is  not  available  it  is  possible 
to  use  a  small  electric  motor. 

With  this  one  saw  it  has  been  possible  to  cut  all  the 
material  used  by  100  piece  workers  and  with  plenty  of 
small  supply  cars  available,  no  extra  handling  is  necessary. 


Car  Inspectors'  and  FdtEMENs  IVtEETiNG 

Individual   Papers  and  Committee  Reports  a  Most 
Important  Feature  of  the  Proceeding  at  Indianapolis 


FOR  the  first  time  in  its  history  a  number  of  individual 
papers  or  reports  were  presented  at  the  annual  meeting 
of  the  Chief  Interchange  Car  Inspectors'  and  Car  Fore- 
men's Association,  which  was  held  at  Indianapolis,  Ind.,  last 
October.  The  account  of  this  meeting  which  appeared  in 
our  November  issue  was  concerned  principally  with  the  dis- 
cussion of  the  changes  in  the  rules  of  interchange,  and  in- 
cluded also  the  first  prize  article  in  the  competition  which 
was  held  by  the  association  on  car  department  apprentice- 
ship. The  second  prize  article  in  this  competition  and  some 
of  the  individual  papers  follow.  Other  reports  will  be  pub- 
lished in  the  January  number. 

FREIGHT  CAR  MAINTENANCE 

BY  L.  J.  JUSTUS 

New  York  Central 

The  importance  of  freight  car  maintenance  cannot  be 
overestimated,  as  the  amount  annually  spent  for  this  purpose 
staggers  the  imagination.  The  all-important  matter  is  how 
to  spend  this  vast  sum  of  money  so  that  the  best  possible 
results  will  be  obtained.  Shall  it  all  be  spent  in  maintain- 
ing the  present  light  capacity  wooden  cars,  repairing  them 
to  their  original  standard  when  broken  or  worn  out,  or  shall 
a  part  of  it  be  spent  in  "betterments"  strengthening  this  type 
of  car  by  applying  steel  underframes,  steel  or  strengthened 
ends,  up-to-date  draft  rigging,  steel  carlines,  metal  roofs 
and  doors  that  are  not  liable  to  drop  off  and  will  prevent 
water  getting  into  the  car  and  damaging  the  lading?  Much 
depends  on  the  decision  of  these  questions.  It  has  been 
the  experience  of  a  large  railroad  that  the  wooden  car,  esf)e- 
cially  the  box  car,  in  a  generally  good  condition,  should  be 
repaired  with  a  steel  underframe,  having  an  improved  draft- 
rigging  and  strengthened  ends,  rather  than  to  be  repaired  to 
its  original  standard. 

These  are  the  three  courses  open  to  the  car  owner;  if  suffi- 
cient money  is  available,  the  old  cars  may  be  torn  down  and 
replaced  with  large  capacity  steel  or  steel  underframe  cars. 


If  money  is  not  so  abundant,  whtch-'is  the  usual  condition, 
the  wooden  car,  particularly  the  box  car,  of  not  less  than 
60,000  lb.  capacity,  can  be  rebuilt  with  a  steel  underframe, 
improved  draft-rigging,  strengthened  ends,  etc.;  or  if  the  size 
of  the  box  car  is  large  enough,  it  could  have  new  trucks  of 
larger  capacity,  the  carrying  capacity  of  the  car  thereby  being 
increased.  The  point  is  often  brought  up  by  those  in  charge 
of  repairs  of  freight  equipment  on  the  smaller  roads  having 
light  locomotives,  that  the  present  wooden  car  is  all  right  and 
that  they  can  handle  their  business  satisfactorily  with  it  in  its 
present  condition  without  spending  large  sums  of  money  to 
strengthen  it.  This  point  might  be  well  taken  if  their  cars 
always  remained  on  their  own  roads,  hauled  in  short  trains  by 
small  locomotives,  but  this  is  not  the  case.  These  cars  go  all 
over  the  country  and  are  subjected  to  the  same  conditions  of 
service  as  the  modem  steel  or  steel  underframe  cars,  hauled 
in  the  same  trains  and  subjected  to  the  same  hump  yard 
switching,  with  the  result  that  the  center  sills  are  cracked  or 
split,  the  draft  arms  or  bolts  broken,  allowing  the  draft  arms 
or  the  coupler  to  be  pulled  out. 

Particular  attention  should  be  called  to  the  importance  of 
maintaining  the  doors  of  box  cars  in  good  condition.  It  is 
not  an  uncommon  thing  to  see  doors  having  no  metal  stiff- 
eners  at  the  bottom,  with  the  corners  torn  out  or  rotted  away 
at  the  point  where  they  should  engage  the  door  guides,  swing- 
ing in  and  out  as  the  train  moves  along,  with  nothing  to  hold 
them  in  place  but  the  door  hasp,  and  liable  at  any  minute  to 
drop  to  the  ground.  All  doors,  when  rebuilt,  should  have  a 
substantial  metal  bottom  stiffener  and  not  less  than  four  deep 
door  guides,  securely  fastened  to  the  car  and  a  good  strong 
door  hasp  fastened  to  the  door  with  at  least  four  bolts.  The 
hasps  should,  by  all  means,  pass  through  one  of  the  horizontal 
battens,  all  of  which  should  extend  the  full  width  of  the  door. 
The  door  should  have  a  good  track,  substantial  hangers,  and 
interlocking  spark-strips,  which  will  hold  the  door  securely  in 
place  and  prevent  water  leaking  into  the  car  around  the  edges. 
The  practice  of  "repairing  in  kind"  cars  having  wooden  door 
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i>ut>i«U'  to  the  l)aik.  of  a  S-in.  \>y  .>-in.  1»\  '4-in.  an^le  and 
tlu-  \\i'\)  of  a  .>-in.,  9.,S-1I».  Z-l)ar.  1  lu>o  two  iiiemlR-rs  in 
<ttV(  t  form  the  ( (>rnerj>o>t  of  the  l)ocl\  >i(le  frame.  I'he  >|ta(e 
between  the  eini  of  tlie  end  -\\\  and  the  tran^(lnl  i-  dosed  hy 
a  'j-in.  j)res>ed  >teel  (hannel.  the  upjjer  tlanu'c  of  wliich  is 
tlattened  out  to  permit  tlie  end  of  the  ])ieee  to  l)e  rivvtid  hc- 
iwei-n  the  ilan,m>  of  the  ant^K'  and  Z-har  memhirs  of  the 
[«i-t.  |-lani.'e>  are  formed  at  the  h)Wi'r  end  of  the  transom 
plate  l»y  two  v>j  j-in.  I»y  .>'j-in.  by  '.s-in.  aniile>.  one  phued 
on  either  -ide;  at  tlie  outer  end  the>e  are  riveted  to  a  -^^-in. 
szu<>et  plate  to  whith  are  al><»  atta«  hed  the  l1ani,'is  of  the 
body  and  end  -ertions  of  the  >'h\c  sill  and  the  diagonal  chaiji- 
nel  stifft-ners.  The  two  >ettion-i  of  the  tratixim  are  furthtr 
stiffened  and  -eriirely  tied  to  the  tenter  >ill  l»y  a  ■  .-in.  bot- 
tom eovir  plate,  exuiulinu  a<  ro<.>  the  eenter  >ill  from  tiu>set 
plate  to  1,'iissi't  plate.  This  cover  plate  tap«r<  from  the  widtli 
of  till'  traii-om  llanijes  at  the  end-  to  a  width  of  2<i  in.  under 
the  tenter  >ill.  Prt--etl  steel  tliaphrairm  tillers  are  placed 
between  the  lenti-r  .-ill>  at  points  alK)Ut  half  way  bttwtt-n  the 
ends  of  the  hof)i)er  ami  the  renter  of  the  tar.  antl  the  tenter 
oastinizs  form  t'dlers  at  the  tran-om-.  Tlu-  -i<li  -ilU  art- 
s'.-in.  by  .-i'j-in.  by  7   H)-in.  aniili>. 

The  end  plate  is  a  '  ^-in.  pressed  -teel  nu-mlier  of  Z-i»ar 
section,  to  wliii  i>  is  rivetttl  tin-  upper  tnd  of  the  hopper  >heet. 
The  entl  of  ihe  hoj>j)er  is  su|»portetl  by  four  S  '  .-in.  by  .>|S-in. 
bv  ■>s-in.  unyles,  one  at  each  torner  anci  ont-  on  either  side 
of  the  eenter  sill.  In  atldition  to  the-e  membt-r-  two  S-in.  by 
.^-in.  I)V  •  )-in.  ani^le-  are  |>rovidfd  to  -ujiport  the  end-  of  the 
prab  iron-  and  lailtler  iron-.  I  ht-  tiid  hopper  sluet  is  a 
4-in.  [date,  whith  i-  -uppt)rted  throimhout  it-  width  at  thf 
tran-om  ami  from  tin-  t  iiittr  -ills  at  a  point  midway  btiuitii 
the  tran-om  antl  the  bottom  of  tlu- .hopper.  On  tht-  interior 
of  the  t  ar  the  i  t-nter  -ills  are  eovered  with  a  hoii-in!4  of  '  ;  -in. 
plate,  whith  ex'entl-  below  the  -ide-  of  th}-  -ill-  to  form  tin 
inside  portion  of  the  drop  door  framed. 

I  here  are  four  sets  of  doors,  those  on  opposite  -i<li  -  of  the 
rentt-r  -ill  l>ein.i  joined  1)V  -pet  ial  |>re--ed   -ti-el  thamui-.  to 
the  center  of  whith  are  attathed  the  door  thain-.  tlu   tjpcr.it 
inc  nu-thanism  beinu  hou>eil   between   the  n-nti-r  sill-.       I  <> 
make  the  car  entirely   st-lf-t  learinij.   the  spate   betWvin   ad- 
joiniriii   set>   of  d(M)rs   is   hopperetl.   the   hopper   -heet-    bi-in<4 
'-Uj>pt»rteil  from  transverse  stiffener-  of  'i-in.  plate  whit  h  f\ 
tend  verttcall\    at  ros-  the  car.      .\t   tin-  toj"  these  -tiffeiur-  art 
ilanyed  t<»  ftirm  a  half-diamonil  -tttion.  tlu-  liianioiid   bi-iii!^ 
•  ompli-tcd   by  a   -imilar  -t-ttion.   rivitetl   in   phut. 

I  he  -ides  of  the  t  ar  arc  brat  i-d  t<i  the-e  nit-min-r-  i>y  prt---itl 
steel  plates.,  '  fin.  thiik.  the  lower  eilut-  of  wliiih  are  riveted 
between  the  twti  pieie>  of  the  traii-ver.-e  stiffeiur-.  The  -;ide- 
of  the  tar  are  al-t)  joiiutl  near  the  toft  by  four  t  ross  tie-  of 
tlianiond  .-e(tion.  the  end-  of  whith  are  -t-t  ured  to  vertital 
-tiffener-  of  4  .  in.  by  .>-in.  by  -^ji-in.  1  -ection.  I.oni:i- 
tu<iinal  .-tiffnes-  of  the  sidt"-;  at  the  top  is  pro\ii|ed  l)\-  a  '>-in 
by  .^-in.  by  -^s-in.  -jntial  bulb  aniile. 

The  tar-  are  tarrietl  on  -i\-wlu-el  triu'ks.  the  tli-tanti-  be- 
tween trut  k  tenter-  beiniz  •^''  ft.  I  lu-  triuk  i-  of  pre--t<l 
.steel  con.-trut  tioii.  havini^  a  wheel  base  of  >  ft.  ^  in.  Tlu- 
print  ipal  mt-mbt-r  of  the  ,-idt-  frame  i-  an  inverted  I'-settion 
of  J. -in.  plate.  ''  in.  wide  by  10'  _.  in.  deeji.  the  out-itle  llanize 
t>f  whit  h  i-  riveted  to  a  |>re— ed  -tt-el  auiile.  whit  h  uive-  tlu- 
frame  a  total  tlepth  of  20  ,  in.  between  the  pedestals.  '!  lu 
tran-om-  are  IJ-in..  .-^  1.5  lb.  I-beams,  whith  are  set  urelv 
framed  and  iiu.-si-ted  to  the  -ide  frame<  and  providt-tl  with  tt)p 
an<l  bottom  tovi-r  plates  /'_■  in.  wide  by  |j  in.  thitk.  The 
transoms  are  hnated  2  ft.  2  in.  on  either  side  of  the  tenter  of 
the  trutk  antl  -uppori  two  heavy  loncitudinal  -teel  ta-tinu's 
which  carry  the  tast  stet^l  bol.-ter. 

The  pede-tals  are  steel  tastintis  and  are  riveted  to  the  siile 
frames.  The  load  is  tran.-mitted  from  the  sitle  frame>  tt»  the 
journal  boxes  throuizh  two6.' j-in.  by  S-in.  double  ttiil  sprinizs 
over  each  journal  btt\.      The  -[)rin£;-  do  not  re-t  tlinctlv  u[)on 


the  top  t)f  the  1k)x.  an  etjuali/in!.;  .-priiiu'  -eat  Iteing  interpost. 
I  lit  ween  the  bo.\  antl  the  .-prin!j;s.  The  pedestals  are  closed  , 
the  bottom  with  binders.  The  wheels  are  .v>  in.  in  diamett. 
and  are  mounteil  on  axles  with  (t-in.   b\-   11-in.  journals.. 


P()KTAI5LF  Crr-OFF  SAW      %  ■     V. 

in  1;.  w   ii  \K  lOL  (;n 

<  fciii.-r;il    l-iirt'iiiuii,  <^ar    Dcpjrtinciil,     .Missouri,    kaiisas  \     I  c\as.    DciiisiMi,     lt;\.i 

.\  portable  -aw.  whiih  i-  t»perated  b\  ct)m{)ressed  air,  ha 
bt-in  tleveloped  and  phued  in  .-ervice  in  the  car  repair  yard 
of  the  Mis.Mmri,  Kansas  &:  Texas,  at  I)eni.-on,  for  cuttin: 
up  rootniii.  tletkinu'.  linini;  and  siding.  It  has  prtneti  tt)  1m 
bt>th  a  time  ami  moiuy  saver,  as  it  [X-'rinits  the  hantilinL 
of  the  lumlier  direttl)  from  the  pile  to  the  saw  and  thenc< 
to  the  >upply  tar,  to  lie  tlelivered  abtjut  the  yard  whereve; 
needed,   thus  eliminatinii   haiullinij  to  and   from  the  mill. 

The   saw   i.-   mt)unled   on   the   end   t)f   a   table    10   ft.    ItniL' 
by  2  ft.  witle  antl  is  operate<l  by  a  compressed  air  mt)tt)r.     Tlu 
.saw   tarriaye   aiul    motor   are   mtivetl    bat  k    and    forth    in   .1 
four-rail    iruitle,    two    rails    beint^    |ilatt-d    abtn'e.    ami    tw< 
lielou   the  -au.       I  he  inner  rails  are  Imlted  to  the  lei:-  of  the 
taitle  antl  the  ttuter  one-  are  riveted  to  brackets  whit  h  are  at- 
tai  lutl  to  the  tai»le  it-iz-.     I'our  -inall  groo\fd  wlu-el-  attachttl 
to  tlu   tarriaije  ojierate  on  the  rail-.     A  WDodeii  IhmmI   i-  pro 
vided  to  protett  the  ti[>erator  when  the  saw   i-  ntit  in  u-e. 

A  narrow- iiaye  tratk  runs  the   full   lenizth  of  the  lumbei 
vartl    [larallt-l   to  tlu-   -ujiplv    track.       Ihi-   prtivitlt--  a   means 
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oi  moviiiLi  the  -aw  direttly  to  tlu-  pile  in  which  the  lumbt-r 
ti>  be  tut  i-  -toreil  aiul.  when  tilt  to  lenL^tli.  the  material  ma\ 
be  loadetl  dirt-itly  onto  u  supply  tar  for  tlelivery  tt»  the 
repair  trat  k-.  •-•  '        •  ■-''  '; 

Whili-  tompre--ttl  air  i-  uiiiloul>letll>  e\pi-ii-i\e  powt-r.- 
the  -aw  u-e-  ver\  little  air.  a-  the  powt-r  i-  -hut  tiff  at  all 
times  excejtt  wlun  the  -aw  is  attually  in  o|»eralion.  The 
int)ttjr  is  starteil  on  pullini;  the  .-aw  forward  towards  tho 
lumbt-r  aiul  i-  >hut  t»ff  atjain  automatitally  as  .-tM)n  a-  the 
tut  is  tDinpleteil  atul  llu-  -aw  pushetl  bat  k  to  it-  t>rit;inal 
jiosition.  The  motttr  wluMi  has  bet-n  applietl  to  the  -aw 
was  manufattun-tl  by  the  M.iirtl  Pneumatit  lotil  Companv, 
I'opeka.  Kansas,  atul  operate-  at  from  1  .'JOO  r.  p.  m.  to 
2.000  r.  p.  m.  The  .siw  is  14  in.  in  diameter  aiul  reatlily 
(  uts  throuizh  a  [)ile  of  six  slu-athim,'  boartls  at  one  time.  A 
-aw  of  thi-  kintl  can  be  usetl  advantajzetmsly  at  any  small 
repair  yartl.  where  compressed  air  is  available  for  te.-^tins 
air  brakt-s.  If  it)m[»res-ed  air  i-  nt)t  available  it  is  possible 
tt)  use  a  small  electrit   motor. 

With  this  one  saw  it  has  been  possible  to  tut  all  the 
material  u-ed  by  100  piece  workers  and  with  plentv  of 
-mall  -upply  tar-  availal>le.  no  extra  handliiiL;  i<  necessar\-. 
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F"  'K  ilu-  rir>l  timr  in  it>  lii>li)r\  ;i  iiuinl)<.r  uf  individual 
|iaj)er>  or  rf|K)rt>  wore  presenK'd  at  the  annual  nioctinij; 
of  till'  (hiir  IntiTclianm'  Car  Insptrtors'  and  Car  Foro- 
iiun's  .\>s<Kiution.  which  was  held  at  Iiidiana))oli>.  liul..  last 
'•'tohiT.  TIk'  account  of  this  nicrtinn  which  apiKarcd  in 
ir  N'ovi'mlHT  issue  was  concerned  prinii[)allv  with  the  dis- 
'  ;i-^i(in  of  ilii-  ihaniies  in  the  ruK>  of  interchant;e,  and  in- 
cluded also  the  first  prize  article  in  the  (onipeiition  whidi 
wa'^  held  l»y  the  a^oiiatioii  on  car  department  a|>iin'ntice- 
-liip.  riu'  second  ]»ri/<'  article  in  lhi>  ( oin|)etilion  and  -onie 
"f  liie  individual  |)aper>  follow.  (  )l]ier  report-  will  lii>  puh- 
Ji-lied  in  the   Januarv  nuinher.  ...■_•..•    , 
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I  RKKJMT  C:AR  MAINTINANCF. 

•   ;     '   w  .;     BY  I..  J    Jl'STUS 
■    ■  •"■        New  York  (central 


I  ho  iriiportanre  of  freiizht  car  maintemince  (unhot  be 
•iveresiinuited.  a>  the  amount  aiinuall)  .-pent  for  thi-  |)Uri)o.-*' 
sta^jjers  the  imagination.  The  all-inii»ortant  matter  i-  how 
to  -pend  tin-  \a-t  -um  of  money  so  that  the  hest  |»ossilile 
-f-ult-  will  lie  oi.tained.  Shall  it  all  he  ^pent  in  maiittnin- 
mi:  the  |»re-tnt  lii^lit  lapai  ity  wooden  i  ar-.  repairing'  them 
to  tluir  oriiiinal  -taiidard  when  hntken  or  Avorn  out.  or  -hall 
'a  |»art  of  it  lie  spirit  in  ■lietterment-"  -treni:thenin«,'  this  t\  pe 
.of  car  l»\i  apjilyiiii,'  steel  underframe-,  steel  or  -treimtluned 
<'n(ls.  up-to-date  draft  riiz^inu,  steel  tarliiie-.  metal  nuif- 
iU(\  door-  that  are  not  lialile  to  (lro{)  off  and  will  prevent 
wali-r  u'ettiii!,'  into  ilu'  i  ar  and  damayiim  the  ladinu?  Much 
depi-nds  On  the  decision  of  tliese  <|ue-tions.  It  has  heeii 
the  e\ptrien<c  of  a  larue  railroad  that  the  wooden  tar.  es|)e- 
cially  the  lio\  (ar.  in  a  ueiierally  uckmI  condition,  should  l»o 
r«-pain(l  with  a  -teel  underframe.  having  an  imi)rove(l  draft- 
riytiiny  and  strentitheiied  end-,  ratlur  than  to  Ik-  repaired  t<> 
It-  original   standard. 

I  hex'  are  the  three  tour-e-  open  to  the  lar  owner:  if  -utti- 
'  ient  money  !.«  availahle.  the  old  car-  may  lie  torn  down  and 
nplaced   With   lar^e  <  apac  ity  -teel   or  -teel   underframe  <  ar-. 


If  mone\  i>  not  >»»  aliundaiit.  which  i-  the  u-ual  loiulilion. 
the  woodtii  car,  particularly  the  hox  car,  «»f  not  less  than 
()().()(»(>  11).  capacity,  can  he  rebuilt  with  a  steel  underframe. 
imjirovc-d  clraft-riii^iim.  -trenuthened  ends,  etc.;  or  if  the  size 
of  the  i)o.\  car  i^  laruc-  eiioutih,  it  could  have  new  trucks  of 
lariicr  capac  ity,  the  carryinji  capacity  of  the  car  therehy  heins; 
increased.  The  point  is  often  hroUuht  up  hy  tha-^:-  in  charge 
of  repair-  of  freight  ecjuipment  on  tlie  >nialler  roacjs  havini: 
liiiht  locomotive-,  that  the  present  wooden  car  is  all  riu'ht  and 
that  lhe\  can  handle  their  business  .sitisfac  toril\  with  it  in  its 
present  ccindition  without  spending  lariie  sum-  of  money  to 
-treniithen  it.  I  hi-  ]ic)int  miixht  he  well  taken  if  their  c~ars 
alwa\  -  remained  on  their  own  road-,  haulecl  in  -hort  trains  hy 
-mall  locomotive-,  hut  this  is  not  the  case.  The-e  c  ars  2:0  all 
over  the  country  and  are  suhjected  to  the  -ante  conditions  of 
.-ervice  as  the  mcKlern  steel  or  steel  underframe  cars,  hauled 
in  the  >ame  trains  and  suhjected  to  the  same  hump  yard 
switchiiiii.  with  the  re-ult  that  the  center  sill-  are  i  rac  ked  or 
>|)lit.  the  ciraft  amis  or  l»olts  broken,  allowini;  the  draft  arm> 
or  the  coupler  to  be  ]>ulled  out.  -.    .  ..;;  .'  •     .. 

Particular  attention  should  be  called  to  the  impotlanro  of 
maintaininu  the  door-  <^)f  box  cars  in  izcmhI  condition.  It  i> 
not  an  uncommon  thinu  to  >iee  dot)rs  having;  nc>  metal  stiff- 
eners  at  tin*  bottom,  with  the  corners  torn  out  or  rotted  away 
at  the  ])oint  where  llie\  -hould  I'mjaiic^  the  door  ijuide-.  swinii- 
iiii:  in  ;in<l  out  a>  the  train  move-  alonii.  with  noihin*.:  to  hold 
them  in  place  iait  the  door  hasj).  and  liable  at  any  minute  t»» 
drop  to  the  cround.  .Ml  doors,  when  rebuilt,  -hould  have  a 
suiistantial  metal  bottom  stiffener  .md  not  le--  than  four  deep 
door  uuides.  -ec  urely  fa-tened  to  the  (ar  and  a  ucmmI  strong 
door  has])  fa.-tened  to  the  door  with  at  least  four  bcdts.  The 
hasps  should,  by  all  means,  pass  through  one  of  the  horizontal 
batten-,  all  of  which  -hciuld  extend  the  full  width  of  the  door. 

The  door  -hould  have  a  lickmI  track.  -uli>tantial  haniiers.  and 
interhx  kincT  <park-strip-.  uliic  h  will  hold  the  cioor  -ecurely  in 
plac  e  and  prevent  water  leakinii  into  the  « ar  around  the  edges. 

The-  prai  tice  of  ••repairing  in  kind"  c  ar-  having  wooden  door 
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stops  is  another  bad  thing,  as  the  hasp  fastener  attached  to  the  inside  and  that  the  backs  of  the  wedges  are  not  worn 

the  wooden  door  stop  with  two  bolts  will  not  stand  modern  flat.     Dust  guards  should  always  be  looked  after  when  the 

service  conditions,  and  the  wooden  door  stop  is  soon  split  and  wheels   are  changed.      Give   the  journal   box   packing  the 

the  hasp  fastener  torn  out.     I  am  sorry  to  be  obliged  to  say  needed  attention.     See  that  the  journal  box  and  colunm  bol' 

that  I  have  seen  new  cars  built  this  year  with  wooden  door  nuts  are  tight  and  secured  with  cotters,  split  keys,  nut  lock; 

stops,  and  with  hasp  holders  attached  to  the  door  with  only  or  lock  nuts. 

one  bolt.     I'he  repairs  to  damaged  ends  are  often  made  with  Give  the  hand  brakes  a  thorough  test.     Have  the  safet) 

no  regard  to  strength.     If  the  top  is  pushed  out  it  is  crowded  appliances  throughout  the  car  thoroughly   inspected.      Test 

back  into  position  and  held  in  place  only  by  a  few  nails  and  the  air  brakes  and  give  special  attention  to  leaks.     Test  tht 

a  new  fascia  board;  if  the  end  sill  or  an  end  post  is  broken,  air   hose   under   pressure   with    soap-suds   and   remove   an) 

a  new  one  is  applied  and  the  end  posts  fastened  to  the  end  spongy  hose.     See  that  the  angle  cocks  are  properly  located 

.sills  only  with  nails  and  some  new  end  sheathing  boards  ap-  and  set  at  the  30  deg.  angle. 

plied.     This  end,  after  repairs  are  made,  looks  all  right,  but  Gage  the  couplers  and  make  the  necessary  changes.     See 

lias  not  the  strength  to  withstand  the  shocks  that  it  will  be  that  all  carrier  iron,  draft  casting  and  follower  strap  bolt:? 

subjected  to.  are  tight  and  that  the  nuts  are  secured  with  cotters,  split 

Just  as  much  importance  should  be  attaciied  to  the  quality  keys,  nut  locks  or  lock  nuts.     See  that  the  body  truss  rods 

of  the  work  turned  out  as  to  the  quantity.     It  has  been  found  are  tight  and  the  car  has  the  proper  camber, 

from  a  thirty-day  record  kept  on  6,000  miles  of  railroad  that  See  that  the  side  door  hasps  are  properly  located  to  bring 

steel  and  steel  underframe  cars  are  in  for  repairs  to  draft  the  front  edge  of  the  door  up  tight  against  the  stop  when  the 

sills  and  draft  attachments  not  oftener  than  once  a  year  and  door  is  in  the  closed  position.    See  that  the  lower  brackets  at 

the  modern  cars  considerably  less  than  that,  while  wooden  the  back  end  of  tlie  side  doors  are  so  located  that  the  door 

cars,  with  wood  draft  arms,  are  in  for  the  same  class  of  re-  cannot  be  pried  over  the  bracket.      See  that  the  side  door 

pairs  about  two  and  one-half  times  a  year.     It  has  been  the  tracks  are  tight. 

experience  of  at  least  one  road  that  wooden  cars  e(iuipped  See  that  the  ends  of  box  cars  are  grain  tight,  special  atten- 

with  properly  designed  repair  steel  underframes  will  hold  tion  being  given  to  the  small  openings  around  the  end  posts, 

their  own  in  service  with  modern  steel  and  steel  underframe  See    that    the    sheathing    under    the    corner    bands    on    box 

equipment,  and  that  there  is  a  marked  reduction  in  repair  cars  is  well  nailed.     See  that  the  sides  of  box  cars  are  grain 

i>ills  when  these  cars  are  on  foreign  roads,  especially  if  they  tight  at  the  posts  and  braces.     If  the  car  has  a  steel  under- 

also  have  steel  ends.    The  present  practice  of  replacing  arch  frame,  care  should  be  taken  to  see  that  the  side  sill  nailing 

bar  trucks  with  cast  steel  side  frames  is  a  move  in  the  right  pieces  are  not  split  or  decayed.     Have  the  floors  in  box  cars 

direction,  as  it  does  away  with  some  bolts  that  have  always  grain  tight.     Narrow  flooring  in  box  cars  is  preferable  to 

given  us  much  troul)le  to  maintain.     Standardization  of  the  prevent  undue  .shrinkage.     Oakum  will  be  found  satisfactor)- 

design  of  parts  is  one  reason  for  the  great  reduction  in  main-  for  calking  cracks  in  the  floors, 

tenance  cost.  Inspect  refrigerator  cars  from  the  inside  with  the  doors 

We  should  at  111  times  report  to  the  proper  officers  to  have  closed  to  detect  small  openings  around  the  side  doors  and 

defective   designs   improved   to    obtain    easier,     better    and  hatch  covers.     These  openings  should  be  closed  before  the 

cheaper  maintenance.     If  there  is  some  weak  point  in  a  cer-  car  is  permitted  to  leave  the  repair  track, 

tain  series  of  cars,  which  is  constantly  failing,  we  have  not  Give  the  dump  door  mechanism  on  gondola  cars  special 

done  our  full  duty  by  simply  repairing  these  cars.    We  should  attention  to  see  that  it  is  in  good  working  condition  and  that 

earnestly  devote  ourselves  to  the  ta.sk  of  overcoming  this  in-  no  small  bolts,  pins,  cotters,  etc.,  are  missing, 

herent  defect  in  existing  cars,  in  design  or  material,  by  such  if  the  items  mentioned  are  handled  as  outlined,  it  will 

changes  as  will  strengthen  the  part  that  has  given  the  trouble  result  in  much  good  and  add  very  little  to  the  maintenance 

and  thus  put  a  stop  to  this  unending  repairing  of  tliis  par-  cost  of  freight  cars.     Foreign  cars  will  also  require  more  or 

ticular  defect.     In  the  designing  of  new  equipment  the  men  less  attention  as  to  these  details,  but  as  a  general  proposition 

that  are  in  actual  charge  of  the  maintenance  should  be  con-  cars  reach  their  home  rails  often  enough  for  the  owner  to 

suited  and  work  with  the  designers  of  the  equipment,  not  take  care  of  most  of  the  parts  mentioned, 
only  at  the  time  when  the  cars  are  designed,  but  after  the 

cars  are  in  service,  following  them  up  and  reporting  from  discussion 

time  to  time  to  the  mechanical  department  any  defects  that  F.  H.  Hanson   (N.  Y.  C.  West):     Both  of  these  papers 

may  develop,  with  the  idea  of  having  the  design  changed  in  contain  excellent  ideas  that  we  should  all  think  about.     We 

the  next  lot  of  cars  built.    A  great  improvement  in  the  quality  all  know  that  some  of  the  larger  railroads  are  spending  a 

of  repairs  made  to  freight  cars  would   be  apparent   in   a  great  deal  of  money  for  additions  and  betterments  in  putting 

very  short  time,  if  the  men  in  charge  were  at  all  times  near  steel  under-frames  under  cars,  and  using  good,  substantial 

the  work,  giving  it  their  close  personal  supervision  instead  draft  gears,  metal  roofs  and  metal  ends,  and  that  they  are 

of  being  obliged  to  spend  so  much  of  their  time  attending  inclined  to  put  on  doors  that  will  cause  the  least  trouble 

to  office  duties  which  should  be  handled  by  others.  as  well  as  protect  the  load;  it  is  to  be  regretted  that  other 

BY  H  H  HARVEY  roads  are  not  doing  this.     The  railroads  that  are  doing  this 

Gener.i  c.r  Foreman.  Chicago,  Burlington  &  Quincy.  Chicago  c^^ss  of  work  are  Compelled  to  handle  the  cars  of  Other  roads 

that  are  spending  very  little  money  to  put  their  cars  in  shape. 

The  writer  will  only  attempt  to  call  attention  to  some  of  The  onlv  solution  of  the  problem  seems  to  be  for  the  rail- 

the  little  things  that  are  so  frequently  overlooked  as  cars  pass  roads   having   the  good   equipment   to  tighten   up   on  their 

over  repair  tracks.     Following  are  some  of  the  things  that  inspection  to  protect  themselves.     Some  of  the  trains  have  as 

should  be  done  to  ever>'  system  freight  car:  many  as  125  cars.    With  the  class  of  equipment  that  gets  in 

Inspect  all  brake  hangers,  pins,  brackets,  rods  and  levers  those  trains  we  are  having  heavy  expenses  in  making  repairs 
and  replace  any  defective  ones.  See  that  all  brake  pins  are  which  should  properly  be  borne  by  the  owners,  as  the  dam- 
provided  with  good  cotters  or  split  keys,  with  both  members  age,  as  a  rule,  is  caused  by  a  weakened  condition  of  the 
well  spread.  See  that  the  brake  beam  safety  bars  are  se-  equipment,  and  failure  on  the  part  of  owners  to  properly 
curely  fastened  to  the  spring  plank.  maintain  their  cars.     As  the  interchange  rules  now  stand. 

Inspect  the  journal  boxes,  brasses  and  wedges  and  remove  I  can  see  no  other  way  for  the  lines  that  are  spending  this 

worn  or  broken  ones.    When  wheels  are  changed  care  should  money  to  protect  themselves  except  to  tighten  up  in  inspec- 

be  taken  to  see  that  the  tops  of  the  boxes  are  not  worn  on  tion. 
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T.  J.  O'Donnell  (Buffalo) :  I  want  to  emphasize  the  fact 
brought  out  in  Mr.  Justus'  paper  on  the  dilapidated  con- 
dition of  side  doors.  The  owners  of  many  cars  make  no 
attempt  to  maintain  proper  doors.  Some  have  but  two  guides 
and  they  are  out  of  line.  Mr.  Justus  is  in  a  position  to 
loiow  what  should  be  done  in  the  way  of  doorway  protection. 
I  think  there  should  be  united  action  to  absolutely  refuse 
such  cars  in  interchange.  Fastening  up  the  doorway  and 
taking  the  load  away  from  it  does  not  correct  the  evil.  We 
have  no  less  than  100  to  150  doorway  orders — fixing  up  doors 
to  tr}'  to  overcome  transferring  the  load.  I  think  it  an  evil 
that  could  be  corrected  if  every  foreman  and  every  inspector 
would  make  it  a  special  point  to  take  it  up  with  the  proper 
official  and  see  if  something  could  be  done  to  get  better 
doorway  protection.  The  old  type  of  door  hanging  is  of  no 
benefit  now.  The  service  is  too  severe.  I  heartily  commend 
Mr.  Justus'  suggestion  that  four  door  guides  of  the  deep 
type  should  be  put  on  ever>'  house  car  door  so  that  it  will 
not  get  out  of  place  should  one  of  the  guides  happen  to  be- 
come lost. 

J.  J.  Gainey  (C.  N.  O.  &  T.  P.) :  I  heartily  agree  with 
both  Mr.  Justus  and  Mr.  Harvey.  The  steel  under-frame  is 
the  thing  to  put  under  a  car.  It  is  economy  for  any  road 
and  a  step  in  the  right  direction. 

F.  C.  Schultz  (Chicago) :  It  appears  to  me  that  the  only 
method  we  could  follow  towards  correcting  this  evil  would 
be  to  work  out  a  plan  for  a  change  in  the  rules  by  which  a 
certain  class  of  construction  can  be  refused  in  interchange. 
I  know  of  cases  where  we  have  had  to  transfer  cars  five  or 
six  times.  Until  we  can  work  to  a  general  standard  we  can- 
not solve  the  problem  of  handling  such  equipment. 

H.  Boutet  (Cincinnati):  Mr.  O'Donnell's  remarks  on 
door  guides  are  timely.  At  our  interchange  points  we  are 
bothered  with  the  adjustment  of  side  doors  on  account  of 
the  lading  shifting.  On  some  roads  it  is  almost  a  crime  for 
a  delivering  line  to  deliver  a  car  with  certain  commodities 
unless  the  car  is  provided  with  doorway  protection,  but  the 
same  roads  are  loading  cars  at  their  own  freight  houses  and 
along  their  own  lines  without  any  doorway  protection  and 
with  the  same  commodities  for  which  they  require  protection. 

CAR  DEPARTMENT  APPRENTICES 

(Second    Prize) 

BY  C.  N.  SWANSON 
Superintendent  Car  Shops,  Atchison,  Topeka  &  Santa  Fe,  Topeka,  Kan. 

The  question  of  men,  the  right  kind  of  men,  men  by  nature 
endowed  and  by  training  specifically  fitted  for  the  work 
they  are  called  upon  to  do,  is  the  biggest  job  the  railroads 
and  manufacturing  concerns  have  to  solve.  In  the  struggle 
and  competition  of  modem  business  push,  brawn  and  muscle 
have  necessarily  given  place  to  brains  and  skill.  We  must 
be  "prepared"  to  meet  the  changing  conditions.  Nowhere  is 
there  greater  need  for  "preparedness"  than  in  the  question 
of  men.  It  is  necessary  that  we  select  the  right  kind  of 
young  men,  and  definitely  and  specifically  train  them  for 
our  needs.  Nowhere  is  there  greater  need  for  this  than  in 
the  car  department  of  our  railroads.. 

The  best  form  of  an  apprenticeship  for  any  one  company 
will  depend  largely  upon  each  road's  definite  needs.  Our 
car  department  apprenticeship  system  is  a  part  of  the  elabo- 
rate, yet  simple,  system  of  apprenticeship  which  we  have 
planned  for  the  training  and  development  of  apprentices  in 
the  various  trades,  a  system  which  has  given  us  excellent 
results  in  the  form  of  skilled  journeymen,  a  system  which 
has  made  it  unnecessary  for  us  to  go  outside  our  ranks  for 
journeymen  or  for  young  men  to  fill  our  minor  foremanships. 
The  scheme  has  paid  its  way  in  dollars  and  cents  even  from 
the  start. 

APPRENTICE  COURSES 

Coach  Carpenter  Apprentices. — The  course  for  our  coach 
carpenter  apprentices  is  four  years  in  length,  the  boy  starting 


out  at  $1  or  $1.20  a  day,  according  to  locality,  and  being 
given  a  raise  of  15  cents  each  six  months.  These  apprentices 
are  employed  between  the  ages  of  18  and  22.  They  are 
given  nine  months  in  the  cabinet  shop,  nine  months  on  out- 
side coach  body  work,  nine  months  on  inside  coach  finishing 
work,  six  months  on  trucks,  platforms,  piping,  and  steel 
work,  six  months  in  the  freight  car  shop,  and  the  last  nine 
months  in  the  cabinet  shop.  Ever}'  variety  of  coach  build- 
ing work  is  given  them,  the  schedule  of  work  changing  to 
meet  the  changing  conditions.  Throughout  their  apprentice- 
ship they  are  given  as  broad  experience  as  possible  and  upon 
graduation  they  are  assigned  to  some  particular  class  of 
work  upon  which  they  soon  become  exp)erts.  Should,  how- 
ever, the  needs  of  the  company  require  them  for  other  work 
their  preparation  will  have  been  such  that  they  can  easily 
and  quickly  adapt  themselves  to  whatever  work  is  assigned. 
We  have  had  no  need  for  several  years  now  to  go  outside 
our  ranks  for  coach  carpenters.  Several  graduate  apprentices 
have  been  promoted  to  positions  of  responsibilty  and  are 
making  good. 

Freight  Car  Apprentices. — Our  freight  car  apprenticeship 
system  has  been  in  existance  only  about  a  year  and  a  half. 
The  boys  are  given  a  2^/^  year  course  and  a  thorough  expe- 
rience, first  on  body  work  of  freight  cars,  requiring  light 
repairs;  then  on  trucks,  steel  work,  and  air.  and  back  again 


Coach  Painter  Apprentices 

on  body  work  of  cars  undergoing  heavy  repairs.  These  boys 
start  out  at  16^  or  18  cents  an  hour,  according  to  locality, 
and  are  given  an  increase  of  15  cents  a  day  each  six  months. 
This  course  has  not  been  in  operation  long  enough  for  us 
to  have  any  graduates  as  yet,  but  already  many  of  these  boys 
are  doing  fully  as  much  work  and  as  good  work  as  our 
regular  freight  car  carpenters.  As  the  freight  car  work  is 
of  a  heavier  nature  than  that  required  of  the  coach  car  car- 
penters, we  have  made  the  age  limit  from  19  to  30  years. 
The  course  has  been  made  so  thorough  that  we  have  had 
plenty  of  applicants,  one  college  graduate  having  been  at- 
tracted by  the  opportunities  ofi'ered. 

We  also  have  an  apprenticeship  course  for  our  coach 
painters,  and  another  for  our  coach  tinners  and  coppersmiths. 

AN   APPREXTICE    SYSTEM 

Supervisor  of  Apprentices. — Any  apprenticeship  system 
should  be  in  charge  of  one  efiicient  head,  a  supervisor  of 
apprentices,  who  with  his  staff  plans  and  directs  the  work 
for  the  entire  system.  This  supervisor  must  possess  quali- 
ties of  leadership,  be  able  to  organize  his  department,  select 
his  instructors,  and  properly  direct  them  in  their  work.     He 
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stop>  is  aiiotlitT  l»;i(l  thiiiu.  a>  llu-  hd>\>  fastt-ntT  attai  hcd  to 
the  wikhIih  door  slop  witli  two  lK)lt>  will  not  staiui  modern 

-  stTvicv  t <>iidition>.  and  tlu'  wcmkUii  d(»or  slop  is  soon  split  and 
the  ha>p  la-uiur  torn  out.  I  am  >orry  to  l.i-  ol'lisjid  to  say 
liiat  1  liavf  xin  mw  iar>  laiilt  thi>  year  with  wooden  door 
?top.-.  and  with  ha-p  holders  attached  to  the  door  with  only 
<;ne  holt.      I  he  rejtairs  to  damaLietl  ends  are  often  made  with 

*  ho  regard  to  >trenmh.  Il  the  top  i-  pu>lud  out  it  i>  t  rowded 
back  into  position  and  held  in  plate  oid\  by  a  few  nails  and 
a  new  faseia  l.ioard;  if  llu-  end  >ill  or  an  end  por-l  i>  l»roken. 
a  new  one  is  a|iplietl  and  tlu'  entl  po.-is  fa>tene(l  to  the  end 
•sills  only  with  nail.>  and  scime  new  end  >heathin<f  hoards  ap- 
plied. 1  his  end.  after  re[)airs  are  made.  l<tokr>  all  right,  hut 
has  not  the  >trenu'th  i«>  wiiii-tand  the  ^hoik^  that  it  will  i)e 
suhjeited  to. 

.  .  J.ust  as  ninth  importame  >houlti  i-e  au.nlit<l  to  the  ijualily 
yf  the  Work  lurned  out  a>  i<»  the  i|uaiitit\.  It  ha-  iietii  fouml 
from  a  thirty-day  rettinl  kept  <m  »i.(i(t<»  milt-  of  railn>atl  that 
-tiel  antl  steel  untUrframe  t  ar>  are  in  fur  repair>  to  draft 
>ilN  and  draft  attathmtnt>  nttt  oftener  than  t>nii'  a  \ear  and 
tile  mtwlern  tar.-  tonsideral'ly  less  than  that,  while  wtKiden 
cars,  with  wimd  draft  arm-,  are  in  l'i»r  the  -anie  t  la--  of  re- 
pair- al»«rtJt  lwt»  and  one  half  time-  a  \ear.  it  ha-  heen  the 
e.Nperienee  t)f  al  least one  rtKid  that  wotHlen  <ar-  e<|ui|iped 
with  pro[ierly  designed  repair  -teel  underfranie-  will  hoM 
their  t»un  in  -trvitt-  with  modern  -leel  and  -teil  uiulerframe 
e<|uipment.  and  that  then-  i-  a  market!  rediutioii  in  repair 
■»>ill-  when  th«-e  car-  are  on  t'oniizn  road-,  e-iutialh    if  thev 

.  ul-ti  have  -tet'l  eml-.  1  lie  pre-ent  pr.ulitf  tif  nplaeing  arth 
har  trutk-  with  ta.-t  .-teel  -itle  frames  i-  a  mt>ve  in  the  right 
direction.  a>  it  does  away  with  -t>me  iitilt-  that  have  alway- 
i»iven  U"  niueh  lroul>le  to  maintain.  Stamlanli/ation  of  llu- 
design  of  parts  i-  tnu.-  re.i-tni  for  the  great  nijuttiini  in  m.iin- 
tenant  c  co>t.  .    ■..  .  . 

Wf  .chi>uld  at  all  lime-  ("t^jiOrt  to  the  prt»pt  r  olTuers  to  have 
defective    designs    improveil    lo     t>litain     la-ier.     i.ttur     antl 

' cheaper  niainteiia nre.  If  there  i-  -ome  weak  jioint  in  a  eer- 
tain  .-eries  of  ears,  vvhieh  i.-  ii»nsianily  failing,  we  havi-  nt)t 
f|t>ne  our  full  tluty  !»>•  -imply  repairing  ihe-e  tar.-.  We  -hould 
earne.-tly  tievote  our.-elvi>  to  the  ta-k  of  overeominL'  thi-  in- 
herent tiefttt  in  e.\i-ting  tar.-,  in  de-iuii  or  matt  rial.  Ia  su(  h 
<  hanire-  a-  will  -trengthen  the  |»art  that  ha-  given  the  tniulile 
and  tliu-  [lut  a  -top  tt)  thi-  uiu-ntling  rtpairiiiL;  i»f  thi-  par- 
ticular defett.  In  the  de.-igning  of  new  e<|uipment  the  men 
that  are  in  actual  charge  of  the  maintenantt-  -htiuhl  he  con- 
sulted and  work  with  the  (iesigner>  of  the  et|uipment,  not 
4f»nly  at  the  time  when  the  tars  are  de-ignetl.  hut  .ifter  the 
car-  are  in  scrviie,  following  them  uj)  antl  reporting  frt)m 
time  to  time  to  the  mechanical  departmttil  an\  tlefetts  that 
niav  develttp.  with  the  idea  of  having  the  design  changed  in 
the  next  lot  of  cars  huilt.  .\  great  im|)rt)vement  in  the  <|uality 
i»f  re{tair<  made  to  fnight  tar-  would  he  a|iparint  in  a 
vtry  sht)rt  time,  if  the  men  in  charge  were  at  all  times  near 
the  work,  giving  it  iheir  close  pergonal  su[»ervision  instead 
f»f  heing  ohiiged  to  >pend  si»  miit  h  of  their  time  attending 
to  office  duties  which  .-hould  he  handlerl   hy  i»ther-. 

I»Y    H     H     H\KVI^ 
(fcneral   (^ar    Foreman.   (Ihiciigo,    KiirlinKimi   t\    C^iiinrv.   (ihicaito 

Ihe  writer  will  oid\  attempt  lo  tall  attention  to  -onu-  at 
the  little  thing-  that  are  <o  fre<jiu-ntly  overlcK)ked  a-  cars  fKiss 
over  re[)air  tracks.  Kollowitn:  are  -ome  of  the  things  that 
-ht»ulti   hf  dune  to  t  very  -y-tem  freight  car: 

In-pett  all  hrake  hanger-,  pins,  hrat  ket-.  rod-  anil  levers 
anci  rejilaie  any  defective  one-.  See  that  all  hrake  pins  are 
[irovidc-d  with  g«H)d  ct»tters  or  -plit  kty-.  with  hoth  niemher> 
well  .-pread.  See  that  the  hrake  I.e.im  -afety  hars  are  se- 
I  urely  fa.-tenc-cl  tf»  the  spring  plank. 

In-pec  t  the  journal  hc»\e-.  hras-i-  and  ucdgi-.-  and  remove 
\\T>rn  or  hroken  one-.  When  wheel-  are  c  hangetl  i  are  should 
he  taken   to  see  that   the  toji-  (»f  the  lio\e-  are  not   worn  on 


the  in.-ide  and  that  the  hacks  of  the  wedges  are  not  woi 
llat.  Dust  guards  .-hould  always  he  looked  alter  when  tli 
wheels  are  changed.  Ciive  the  journal  hox  packing  tl; 
needed  attention.  See  that  the  journal  ho.\  and  column  bo 
nuts  are  tight  and  -ecured  with  cotters,  split  keys,  nut  lock 
or  lock  nuts. 

(Jive  the  hand  brakes  a  thorough  test.  Have  the  safet 
appliances  throughout  the  cir  thoroughly  inspected.  T&- 
the  air  brake-  ancl  give  special  attention  to  leaks.  Test  tli 
air  ho-e  under  jiressure  with  soap-sutls  and  remove  an 
-pt>ngy  ho>e.  See  that  the  angle  tcnk-  are  properly  locatei. 
antl  set  at  the  .•^0  deg.  angle.  ..-:.,. 

(lage  the  loujilers  and  make  the  necessary  changes.  Set 
that  all  carrier  iron,  draft  tasting  and  follower  strap  bolt- 
are  tight  anil  that  ihe  nut-  are  secured  with  cotters,  spli' 
key.-,  mil  lot  ks  or  Icnk  nuts.  See  that  the  body  truss  rodt 
are  tight  and  the  car  ha-  the  proper  camber.  ./.. ." 

See  that  the  -ide  dtn^r  ha-p-  are  properly  located  to  brini' 
the  frt»nt  edge  of  the  door  up  light  against  the  stop  when  th' 
<loor  i-  in  the-  clo-ed  position.  See  that  the  lower  brackets  a' 
till-  hat  k  eml  of  the  side  door>  are  so  located  that  the  door 
taniiot  be  pried  over  the  brat  ket.  See  that  the  .side  door 
irat  k-  .ire  li^hl. 

."^cc   that  the  imU  c)f  l.ox  t  ar-  are  grain  tight,  spirial  atten 
tion  being  givi  n  to  the  -mall  i>penings  around  the  end  posts 
Sn     that    the    -luathing    under    the    corner    bands    on    hox 
<ar-  i-  Well  nailetl.     .See  that  the  -itles  of  bo.v  cars  are  grain 
lighl  at  the  po-t-  and  brace.-.      If  the  car  has  a  steel  under-- 
fr.ime.  tare  .-houhl  be  taken  to  -ee  that  the  side  sill  nailing  .-'  - 
piet  c>  are  not  -plit  or  ditayetl.      Have  the  tloors  in  bo.\  car>    •■ 
grain   tight.      Narnnv    lloorinu    in    b<».\   tars    is   prel'erable  ti^ 
prevent  iindut    -hrinka-je.     <  )akum  will  be  found  satisfactory 
l"or  c  alkim:  t  rat  k-  in  the  tloors.  .-.-..  .'■..    •-,-"..>•'...."■.■•■•':■  '  „  , '.: 

In-pect    refrigerator   tar-    from    the    insicle   with    the   floors    '  • 
clo-ed    lo   delect    -mall    opininLi.-   around    the  siile  doors   and 
liatt  h   t  liver-.       riiot    optiiiiig-    -Imuld    be  dosed    before  the 
I  ar  i-  ptrmititil  i(»  K.i\f  the  rep.iir  track.  ..'"'  •'-    .••-.- 

(live  the-  ilump  tloor   met  h.ini-m   on   gondohi  cars  special^- 
attention  lo  -ee  that  it  i-  in  giKnl  working  tcindition  ami  that 
iii»  -mall  hoIi>.  pin-,  toller-,  eit ..  are  mi.-sing. 

It  the  item<  mentioned  are  h. milled  as  outlined,  it  will 
re-ult  in  much  gcxMJ  and  add  very  little  to  the  maintenance 
I  o-l  of  freight  cars.  Foreign  cars  will  also  rec]uire  more  or  ; 
le.-.-  attention  as  to  these  details,  but  as  a  general  proposition 
cars  reach  lluir  home  rails  often  enough  for  the  owner  to 
t  ikf  I  art-  of  mo-t  of  the  parts  mentioned.  -         -Vv  ''■.• 

•       "  DISCISSION  •      '^       ■   ■  •  •■  ■-:  ^:      V 

I.    II.    Han-on    (N.   \ .   C.   West):      lioth  of  these  papers     • 
toniain  excellent  ideas  that  we  should  all  think  about.     We! 
all   know  that  some  of  the  larger  railroads  are  spending  a 
great  deal  of  money  for  additions  ami  he-ttennents  in  putting 
.-te\'l   unde-r-lrames   urider  ears,   and   using  giK)d,   substantial 
drall  gear-,  metal   roofs  and  metal  ends,  and  that  they  are 
inclined   to  f)ut  on  dcM)rs   that   will   t  ause  the  least   trouble, , 
as   well   as  protect  the  load;    it   is  to  be  regreltecl  that  other     - 
roads  are  not  doing  this.      The  railroads  that  are  doing  this 
c  lass  of  work  are  compelle'd  to  handle  the  ears  of  other  roads;'/ 
that  are  -j)ending  very  litlh'  money  to  put  their  cars  in  shape.  .  "  ■ 
Ihe  oidy  -olulion  of  the  problem  seems  tc)  be  for  the  rail- "  - 
roads    having    the   gcKul    ec|ui[iment    to   tighten    up   on   their;' 
inspection  to  protect  iheins<lve-.     Some  of  the  trains  have  as  '; 
many  as  125  cars.     With  the-  class  of  equipment  that  gets  in  .,  .  - 
tlio-e  trains  we  are  having  heavy  expenses  in  making  repaii^    ,' . 
uhich  should  properly  be-  borne  by  the  owners,  as  the  dam-     .,, 
age.    as   a   rule,    is   eau-eil    by   a    weakened   condition   of   the,s^  = 
ei|uipment,   and   failure  on   the  part   of  owners   to  profx-rly ;  .*.- 
maintain   their  cars.      .As  the   interchange  rules   now   stand...'  ' 
I  can  see  no  other  way  for  the  lines  that  are  spending  this   ' 
money  to  protect  themse-lves  except  to  tighten  u|)  in  inspec- v 
tion.  ."•" 
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I.  ].  ODonnell  (buffalo):     I  want  to  emphasize  the  fact 

•rouRht  out   in   Mr.   Justus'  pajXT  on   the  dihipidated  con- 

iition  of  side  doors.       The  owners   of  many  ears   make  no 

rtenipt  to  maintain  jirojjer  doors.     Some  Jiave  hut  two  t^uides 

,nd  they  are  out  of  line.     Mr.  Justus  is  in  a  position  to 

-now  \\4iat  sliould  he  done  in  the  way  of  doorway  protection. 

!   think   there  should   he  united   adion   to  ahsolutely   refu>e 

nil  cars   in   interchange.     Tasteninc;  up  the  d(K)rway  ami 

iking  the  load  away  from  it  does  not  correct  the  evil.     We 

.ive  no  less  than  100  to  150  doorway  orders — fixing  up  doors 

)  try  to  overcome  transferring  the  load.     I  think  it  an  evil 

iiat  could  l)e  corrected  if  every  foreman  and  every  inspector 

.ould  make  it  a  s[Kxial  })oini  to  take  it  up  with  the  j)roper 

iflkial '  and   see   if   something  could    he  done  to  get   hctter 

loorway  protection.     'I'he  old  type  of  d(X)r  hanging  is  of  no 

enefit  how.     The  service  is  too  severe.     I  heartily  commend 

Mr.    Justus*   suggestion   that    four   door  guides   of   the   deip 

vpe  should  he  put  on  ever\    house  car  door  .-o  that   it  will 

not  get|Out  of  [dace  should  one  of  the  guides  hajJiKMi  to  l>e- 

onie  lost. 

J.  J,  Gainey  (C.  N.  O.  &  T.  T. ):     I  heartily  agree  witli 
.oth  Mr.  Ju-tus  and  Mr.  Harvey.     'I'he  steel  under-franu'  i> 
'he  thing  to  ]tut  under  a  car.     It  is  economy  for  anv  mad 
!id   a   >tep   in  the  right  <lirection. 

K.  (".'  Schultz  (Chicago):  It  a]i]»ears  to  r\w  that  the  oiilx 
netlKKl  we  (ould  follow  towards  correcting  this  evil  would 
■<e  to  work  out  a  jdan  for  a  change  in  the  rules  hy  which  a 
■  rtiin  class  of  i  ()n>truction  can  he  refused  in  intiTchange. 
I  ki)(>\V|Of  cases  where  we  have  had  to  transfer  tars- live  or 
-i\  time>.  I'mil  we  (an  work  to  a  general  standard  we  can- 
m»t  solve  the  prohlein  of  handling  such  e(|ui|)ment. 

If.    Itoutet    (Cincinnati ) :      Mr.    O'DonnelTs   remarks   on 

iior  guide>  are  timely.     At  our  intenhange  point>  we  are 

tiothered   with   the  adju>tmem   of   -ide  doors   on,  account   of 

Iir  hiding  shifting.     C)n  .-ome  roads  it   i-  almost! a  crime  for 

,  a  (hlivering  line  to  deliver  a  car  with  < crtain  4*t»mnioditii's 

unless  the  car  is  provided  with  doorwav  jtrotection.  hut  the 

-ame  roads  .are  loading  cars  at  their  own  freight  houses  and 

dong  their  own   lines   without   any  doorway   protection    and 

with  the  same  commcxlities  for  which  they  ret|uire  protection. 

CAR  nFPARTMKNT  APPKF-NTICKS 

■    1  (Second     Pri/,e) 

BY  C  N.  SW  ANSON 
Superihtendeni  Car  Shops,  .\tchtsoii.    Idpcka  <\  Santa  Fc.    I  opcka.  kan. 

The  question  of  men,  the  right  kind  of  men.  men  hy  nature 

.endowed   and    hy   training    specifically    fitted    t'or   the   work 

"they  are  called  ujum  to  do.   is  the  liiggest  joh  the  railroad- 

■and  manufacturing  cone  ems  have  to  solve.      In  the  struggle- 

■and  com{)Ctition  of  mcxlern  husiness  {)ush.  lirawn  and  muscle 

liavc  necessarily  given  place  to  hrains  and  skill.     We  must 

he  '"prepared"  to  meet  the  changing  conditions.     Nowhere  is 

there  greater  need   for  ■■j»reparedne»"  than   in  tlie  ([uestic^n 

of  men.'      It   is  necessary  that   we  select  the  right  kind   of 

^oung  men,  and   definitely   and  specifically  train   them   for 

our  needs.     Nowhere  is  there  greater  nec^d  for  this  tlian  in 

the  car  <iepartment  of  our  railroads. 

The  ix'St  fonn  of  an  apfirenticcship  for  any  one  company 

will  depend  largely  upon  each   road's  definite  ncx^ds.     Our 

ir  department  apprenticeshij)  sy-tc^m  is  a  part  of  the  elaho- 

.rate.   }ct   >imple.   system   of   aiipreiiticeship   which    we  have 

planned;  for  the  training  and  development  of  apjtrenticc^s  in 

.the   various   trade-,   a   .sy>tcn-i    which    has   given   us  excellent 

:resuli-   in  the  fonn  of  skilled  jounu-yinen.  a  system  which 

has  made  it  unnecessary   for  us  to  go  out-ide  our  ranks   fc^r 

jounieyiinen  or  for  young  men  to  till  our  minor  forcMiian-;hiii-. 

•  I  he  s(  hyme  has  j>;iid  its  way  in  dollars  and  cenls  eyeii  from 

rlu!  -tart.C  ;   ^.  ,w-".^;,,v;  -  •  ■•    '■':..-'■- \--'..'.^'- ■:'::,^/-^:\_: 

■      '..jVl'l'KI  N"  I  K   1    ciUKSl-S 

Co'irli  Car  pent  t'r  Apprrntins. — The  course  for  our  coach 
ir])enter  apprentices  is  four  years  in  lenrrth.  the  l»ov  starting 


out  at  $1  or  51.20  a  day,  according  to  locality,  and  heing 
given  a  raise  of  15  cents  each  si.x  months.  These  apprentices 
are  employed  hetween  the  ages  of  18  and  21.  Thev  are 
given  nine  month-  in  the  caliinet  shop,  nine  months  on  out- 
ride coach  hcnly  work,  nine  months  on  inside  coach  linishing 
work,  -ix  months  on  truck-,  platforms,  piping,  and  steel 
work,  six  months  in  the  freight  car  sho|),  and  the  last  nine 
months  in  the  cahinet  shop.  Fver}  variety  of  cc»ach  huild- 
ing  work  is  given  them,  the  schedule  of  work  changing  to 
meet  the  changing  conditions.  Throughout  their  apprentice- 
ship they  are  given  as  hroad  exfHrience  as  pos- il>le  and  upon 
graduation  they  are  assigned  to  .-cjme  particular  c  la-s  of 
work  ujxm  which  they  .-oon  Income  ex|K'rts.  Should,  how- 
ever, the  needs  of  the  company  recjuire  them  f<»r  other  wcuk 
their  jirejiaration  will  have  htvn  such  that  they  can  easilv 
and  c|uickly  adapt  tliem>elves  to  whatever  work  is  assigned. 
We  h.ive  had  no  need  for  several  years  now  to  go  outside 
our  rank>  for  coach  car|)enter-.  Several  graduate  apjirentices 
have  heen  promoted  to  jio-ition-;  of  rcsponsihilty  and  are 
making  good. 

/•>r;;'///  ( '(/r  A  pf)ri  ;it  i<i  s. — Our  frc  ii^hi  e.ir  ajtprenticeship 
-\-t(in  ha-  hccii  in  rxistance  only  aliout  a  yi-.ir  and  a  half. 
The  l»oy-  .irc  ;.:ivcn  a  2  '  _■  year  course  and  a  thorouiih  expe- 
rience, fir-t  on  hody  work  of  fniizht  car-.  re<|uiring  light 
repair-;  iluii  on  trucks.  >teel  work,  and  air.  aivl  hac  k  .iLMin 


Coach    Paintef   Apprentices 

on  JMMly  work  of  car<  undergoing  heavy  re  jiair-.  I'hoe  Ijo\s 
start  out  at  1<»'_.  or  IS  cent-  an  hour,  according  to  localitv. 
and  are  given  an  increase  f)f  15  cent-  a  clay  each  -ix  month-. 
I  his  cour.-e  has  not  hec-n  in  o|ieration  long  c-nougii  for  us 
to  have  an\  gra<luate-  as  yet.  hut  already  many  of  these  Inns 
are  doiny  full\  as  much  work  and  as  gcwKl  work  a-  our 
regular  freiiilit  car  c  ar|Kntcr-.  .\-  the  frei-iht  car  work  is 
of  a  lieavicr  nature  than  that  ret)uirecl  of  the  coach  car  car- 
])inters.  we  haveniade  the  age  limit  from  10  to  .^0  years, 
riie  cour-e  ha-  heen  made  .-o  thorough  that  we  have  had 
plent\  of  apjdicants.  one  collc-je  graduate  having  been  at- 
tracted hy  the  opportunities  offered. 

We  also  have  an  api^renticeship  couns?  for  our  coat  h 
painters,  and  an()ther  for  our  coach  tinners  and  coppersmith-. 

^^:.  "  AN   APIM^F^NTIcK    SVSIEM 

Snpmlsor  of  Apprmticrs. — Any  apprenticeship  system 
should  lie  in  change  of  one  efticic-nt  head,  a  supervi.sor  of 
apprentices,  who  with  his  staff  jdans  and  directs  the  work 
for  the  entire  .system.  This  su|x>rvi.sor  must  possess  quali- 
ties of  leadership,  he  aide  to  organize  his  department,  .selcvt 
his  instructors,  and  properly  direct  them  in  their  work.     He 
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must  be  able  to  adjust  misfits,  and  must  interest  all  the 
shop  officers  in  the  apprentices.  He  should  have  tact  to 
carry  out  the  necessary  changes  without  friction  or  ill  feeling. 
He  must  be  a  good  mixer  and  know  how  to  get  what  he  goes 
after.  He  must  be  able  to  outline  an  efficient  course  of  in- 
struction and  above  all  be  able  to  inspire  the  best  work  of 
his  instructors,  and  be  of  such  a  nature  as  to  be  heartily 
loved  by  all  the  apprentices.  He  must  be  an  educator  in 
the  true  sense  of  the  word,  for  upon  his  head  rests  to  a  great 
e.xtent  the  success  of  the  enterprise. 

Apprentice  Schools. — We  have  apprentice  school  rooms 
equipped  and  maintained  by  the  company  wherein  the  boys 
are  taught  the  theoretical  part  of  their  trade.  These  schools 
are  in  charge  of  technically  educated  men  who  have  also  a 
knowledge  of  a  trade.  The  apprentices  attend  these  schools 
during  daylight  hours  on  company  time.  Here  they  are 
taught  to  read  a  blue  print  and  to  make  a  working  sketch. 
Our  carpenter  apprentices  are  taught  arithmetic,  including 
fractions  and  how  to  solve  problems  in  board  measure,  how 
to  make  out  a  bill  of  material  and  to  estimate  the  cost  of 
various  jobs;  also  the  correct  name  and  function  of  the 
various  parts  of  a  car,  and  other  kindred  subjects.  The 
freight  car  carpenter  apprentices  are  in  addition  taught  the 
M.  C.  B.  Rules  of  Interchange.  In  brief,  each  boy  is  taught 
everkihing  that  will  help  him  with  his  particular  vocation, 


Problems  in  Arithmetic 

1.  An  order  for  bolts  reads  as  follows:  10  bolts  45  lb.  each,  6  bok» 
8  lb.  each,  15  bolts  2  lb.  each,  and  3  bolts  2  lb.  each.  What  is  the  total 
weight   of   the   bolts   ordered? 

2.  At  2  cents  a  pound,  what  would  be  the  cost  of  the  bolts  on  t  e 
above  order? 

3.  A  freight  train  takes  9  hours  to  go  a  distance  of  153  miles.  Wh,.t 
is    the    average     speed     per     hour? 

446.  How  many  square  feet  in  the  sides  and  ends  of  a  box  car  38  :;. 
long,  8  ft.   II  in.  wide,  and  8  ft.  4  in.   high? 

447.  What  would  be  the  cost  of  painting  the  sides  and  ends  of  this  car 
at  5  cents  per  square  yard? 

448.  How  many  pieces  of  zinc  4  in.  X  6  in.  can  be  cut  from  a  zinc 
plate  3   ft.    X    6  in.  ?      (The   sign    ( X )   as   used  above   means  "by.") 

Shop  Instructors. — Each  master  mechanic  takes  pride  in 
showing  his  apprentice  school  room  to  visitors  and  in  point- 
ing out  the  good  work  of  his  boys.  But  proud  as  we  are  c; 
our  school  room  instruction  we  are  prouder  still  of  the  work 
done  by  our  shop  apprentice  instructors.  The  place  to  leani 
a  trade  is  in  the  shop  itself.  As  the  men  in  our  modem 
shops  are  so  busy,  we  cannot  trust  our  beginners  to  learn 
from  them,  so  we  have  selected  a  competent  mechanic  for 
ever>'  25  boys  in  the  shop.  He  has  no  other  duties  than  to 
instruct  and  look  after  the  apprentices  in  his  care.  It  is 
his  duty  to  see  that  each  boy  gets  a  thorough  training  on  each 
class  of  work  and  to  arrange  for  his  transfer  from  one  class  of 
work  to  another.  He  of  course  works  in  harmony  with  the  fore 
man.     Great  care  should  be  exercised  in  selecting  these  men 
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but  nothing  that  will  detract  him  from  that  vocation.  All 
the  instruction  in  the  school  room  is  individual.  Each  boy 
progresses  according  to  his  ability.  We  have  our  own  printer 
and  printing  press;  prepare  and  print  our  own  lesson  sheets, 
these  being  issued  to  the  various  schools  in  loose  leaf  form 
so  that  they  may  be  revised  or  added  to  as  the  occasion 
arises.  The  following  are  examples  of  what  the  apprentices 
are  taught  and  some  of  the  problems  they  are  required  to 
solve: 

Lessons   i.v   Letter  Writing 

37.  Write  a  letter  of  thanks  to  some  one  who  has  befriended  you  in 
some   way. 

38.  Write  a  letter  to  the  publisher  of  some  railway  magazine,  ordering 
the   magazine   for   a   year   and   enclosing   remittance   for   same. 

39.  Suppose  an  error  was  made  in  figuring  your  wages  for  last  month. 
Write  a  letter  to  your  head  timekeeper  asking  him  to  investigate,  enclosing 
with  your  letter  statement  showing  number  of  hours  worked  each   date. 

Instructions   Regarding   Materials. 

Wood  is  commercially  divided  into  two  general  classes,  hard  and  soft. 
With  the  hard  woodr  we  class  oak,  ash,  hickory,  berch,  walnut,  maple, 
etc.      The   soft   woods   are   pine,   poplar,    chestnut,    birch,    etc. 

Railroads  use  the  following  species  of  wood:  Long  leaf,  loblolly  and 
white  pine;  spruce,  oak,  ash  poplar,  bay  wood,  mahogany,  maple,  cherry 
and  walnut.  More  pine  is  used  than  all  other  kinds  combined.  Oak  is 
next   in    quantity. 


for  much  of  the  success  of  an  apprenticeship  system  depends 
upon  the  instructor.  He  should  not  have  too  many  boys 
under  his  supervision.  His  duties  are  as  difficult  as  they 
are  important  and  as  full  of  trials  and  hardships  as  of 
blessings  for  those  whom  he  influences.  He  must  be  a  keen 
judge  of  human  nature,  a  man  who  is  deeply  interested  in 
boys  and  young  men,  capable  of  taking  a  brotherly  interest 
in  their  sports  and  pastimes,  as  well  as  in  their  work.  He 
must  be  clean  morally,  must  be  just,  impartial,  and  honest, 
must  be  firm  and  fair,  must  have  patience  and  ability  to 
instruct,  must  be  able  thoroughly  to  sympathize  with  each 
boy  in  his  troubles  and  ambitions,  and  hold  the  friendship 
and  confidence  of  each  one.  He  must  make  an  individual 
study  of  each  boy  and  learn  just  what  help  each  one  needs 
and  how  this  help  can  best  be  given.  He  must  become 
familiar  with  each  boy's  home  life,  know  with  whom  he 
associates,  and  how  he  spends  his  evenings,  remembering 
that  if  the  boys  are  to  become  good  men  and  loyal  mechanics 
they  must  also  be  honest  and  upright  citizens. 

Selection  of  Apprentices. — No  system  will  produce  results 
unless  good  material  is  selected  to  start  with.  So  be  careful 
in  the  selection  of  your  apprentices.    Since  we  are  preparing 
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men  for  a  life-time  of  service,  it  is  well  to  start  with  boys 
vho  are  sound  in  body  as  well  as  in  mind.  Each  applicant 
is  required  to  pass  an  examination  before  the  company  sur- 
i^eon,  the  examination  being  very  similar  to  that^required  of 
.ipplicants  for  life  insurance.  We  also  give  the  boys  a  school 
examination,  the  amount  of  schooling  required  depending 
upon  the  opportunities  each  boy  has  had.  Of  the  boy 
who  has  had  unlimited  opportunities  we  expect  much,  but 
with  the  poor  boy  who  has  had  to  drop  out  of  school  to  help 
support  his  widowed  mother  or  little  sisters,  we  make  con- 
siderable allowance.  In  general,  however,  a  boy  who  has 
reached  the  age  ^wherein  he  may  enter  upon  an  apprentice- 
ship, who  has  not  yet  learned  how  to  add,  subtract,  multiply, 
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set  of  tools,  but  these  he  may  purchase  at  wholesale  prices 
and  if  he  prefers,  by  monthly  deductions  from  his  earnings. 
We  have  our  apprentice  baseball  and  football  teams,  our 
apprentice  band  and  apprentice  orchestra,  apprentice  clubs 
and  social  functions.  When  a  man  is  needed  for  special 
duties  some  young  man  is  selected  according  to  his  fitness, 
and  given  sp>ecial  training  for  this  particular  job.  Just  now 
we  have  several  of  our  machinist  and  boilermaker  graduates 
taking  special  training  at  the  Baldwin  Locomotive  Works; 
likewise  several  car  men  at  the  shops  of  the  Pullman  Com- 
pany. Just  now  we  are  sending  some  of  our  men  to  the 
Westinghouse  shops  and  some  painter  graduates  to  the  Pull- 
man shops,  the  latter  to  become  more  familiar  with  the  paint- 
ing of  steel  cars,  and  particularly  with  the  graining  of  steel 
work.  So  it  goes.  Nothing  is  too  good  for  these  boys  who 
are  to  be  the  future  journeymen  as  well  as  tlie  future  officials 
of  the  road. 

RESULTS 

Does  the  system  pay  ?  It  certainly  does.  It  pays  in  dollars 
and  cents,  in  the  added  output  of  the  shop  even  from  the 
start.  It  pays  much  more  in  the  number  of  skilled  journey- 
men who  are  being  prepared  to  recruit  our  depleting  ranks. 
We  would  no  sooner  think  of  doing  without  our  apprentice- 
ship system  than  we  would  of  doing  without  our  power 
houses.  We  have  a  body  of  young  men  who  are  being  thor- 
oughly trained  as  to  the  methods  in  vogue  on  the  Santa  Fe 
and  who  because  of  their  splendid  treatment  as  apprentices 
are  particularly  loyal  to  the  company.  The  kind  and  con- 
siderate treatment  given  the  apprentices  has  had  a  wholesome 
effect  on  the  entire  shop  body.  The  good  feeling  has  been 
contagious  and  now  permeates  the  other  departments  of  the 
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and  divide,  and  handle  simple  fractions,  is  lacking  in  men- 
tality or  at  least  in  ambition.  We  are  also  ver>'  insistent 
that  no  one  enters  upon  work  for  which  he  has  no  natural 
fitness  or  liking.  It  is  a  crime  to  hold  a  boy  in  work  for 
which  he  is  unfitted,  and  it  is  a  dead  loss  to  the  company 
to  employ  such  an  apprentice.  We  have  plenty  of  applicants. 
Each  boy  employed  is  a  living  advertisement  for  us.  When 
one  boy  is  employed  from  any  community  we  soon  receive  a 
number  of  additional  applications  from  the  same  neighbor- 
hood. 

Probationary  Period. — Closely  allied  to  the  selection  of 
apprentices  is  our  probationary  period  of  six  months,  dur- 
ing which  time  each  apprentice  is  given  everj'  opportunity 
to  prove  his  fitness.  He  is  closely  studied  by  our  apprentice 
board  which  is  composed  of  the  general  foreman,  the  de- 
partment foreman,  the  gang  foreman,  the  shop  apprentice 
instructors,  and  the  school  apprentice  instructor.  Each 
month  the  members  of  this  board  are  reminded  that  John 
Smith  is  a  new  apprentice  and  should  be  given  special  atten- 
tion. At  the  end  of  the  probationary  period  the  apprentice 
board  meets  and  jointly  passes  on  the  question  of  this  boy's 
continuing  on  his  trade.  Sometimes  they  recommend  his 
dismissal,  other  times  they  recommend  an  additional  trial. 
If  it  is  found  that  the  boy  should  be  a  lawyer  or  a  doctor 
or  a  merchant,  and  is  unfitted  to  become  a  mechanic,  he  is 
kindly  told  that  he  is  wasting  his  time  in  the  shop,  but  the 
boy  knows  and  his  parents  know  and  his  friends  know  and 
the  shop  management  knows  that  the  partiality  or  dislike  of 
no  one  man  was  responsible  for  this  action. 

Other  Features. — These  are  the  leading  features,  but  there 
are  many  details.     Each  boy  is  required  to  have  a  specified 
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shop.  There  is  less  of  the  old  time  raw-hiding  and  more  rec- 
ognition that  a  man  is  a  man  no  matter  what  his  position. 
We  have  taught  our  boys  that  the  work  of  a  carpenter  is  just 
as  honorable  as  that  of  a  lawyer  or  doctor,  that  all  the  brains 
of  the  country  are  not  confined  to  the  halls  of  congress  or  to 
Wall  Street.  It  takes  just  as  smart  a  man  to  be  a  good  car 
man  as  to  be  a  good  merchant  or  banker.  We  teach  these 
boys  the  joy  of  work,  the  true  happiness  of  work,  and  that 
work  is  honorable  and  to  be  sought,  not  avoided.  We  teach 
them  that  education  will  not  lessen  their  work  but  will  in- 
crease their  opportunities  for  work  and  service.  All  work  is 
sacred. 

The  principal  reason  for  the  success  of  our  apprenticeship 
system  is  that  it  has  the  unlimited  support  and  backing  of 
the  management.  Everyone  from  the  president  down  is  proud 
of  the  system,  and  ready  to  boost  it  forward.  Without  such 
backing  it  would  be  hard  to  install  any  system  of  this  kind. 
The  average  railroad  man  is  too  proud  of  his  prerogatives 
to  work  in  harmony  with  any  system  which  appears  to  lessen 
his  authority,  and  for  this  reason  it  is  very  important,  espe- 
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must  be  able  lo  ;ulju.-t  inist'iis.  and  inu>t  iiiurt.>t  all  the 
sliop  officers  in  tlu-  appniitito.  11*.-  .-Iiould  have  tact  to 
tarry  out  the  ncccssarv  chaiint's  uitluiut  fri*  ii(»u  or  ill  fcclins. 
IK'  must  be  a  pood  mixer  and  know  how  to  yet  what  lu-  i^ocs 
liter.  Ho  nuj.^t  be  able  to  outline  an  eftkient  i()ur>e  of  in- 
-iruition  and  above  all  U  al»le  to  in^-pire  the  best  work  of 
his  instructors,  and  l>e  ot  >u»  h  a  nature  .i>  to  be  heartilv 
loved  by  all  the  ajtprentit  e->.  lb-  must  be  an  educator  in 
the  true  >ense  of  the  word,  for  upon  hi.^  lieatl  re-t>  to  a  u'reat 
iMent  the  suceess  of  th»'  ilUir|iri>e. 

.[fyprentice  Schools.— Wv  have  ap|)rentice  >i  liool  rooni> 
equipped  and  maintained  by  tlu'  (ompany  wherein  the  boys 
are  tauyht  the  theoretii  al  |>art  of  their  trade.  Ihe-e  -<  iiof)ls 
are  in  change  of  techniially  edutattd  men  who  have  al>o  a 
knowleflyc  of  a  trade.  The  appniitiies  attend  these  -chool> 
durini;  dayliizht  hour>  on  company  time.  Here  tiu\  are 
tauL'ht  to  read  a  l-lue  print  and  to  make  a  uorkint:  -ketch. 
( )ur  iar[H^nttr  a[iprentice>  are  tauylit  arithnutii.  int  ludini: 
fractions  and  how  to  «Kilve  problem-  in  l»oard  measure,  how 
ti»  make  «tut  a  Iiill  of  niaterial  and  to  t-timate  the  cost  of 
variou.-  jol:-;  al-o  the  » orre*  t  name  and  function  of  tlie 
\:iriou-  |»uri.-  of  a  <ar.  and  other  kindn-d  >uliie<t>.  I'lie 
fniu'ht  tar  carpenter  ap|>rentices  ar«-  in  a<ldition  taught  the 
M  (  .  ii.  kulis  of  Inten  hanue.  In  l<rief.  eai  h  l>oy  i-  tauiiht 
r-\er\lhin'j   thai    will  ]nl[>  him   with    hi-   [iartiiul.tr  vneation. 


I'KtiHLEMS     l.\     AkI  I  leMETIC 

1.  .\n  order  for  bolts  reaiis  as  follows:  10  bolts  45  Ih.  each,  o  b 
8  111.  t-acli,  15  holts  2  lb.  each,  and  3  bolts  2  lb.  each.  What  is  the  ti 
weight    of    the    bolts   oniircil? 

J.      At    2    cents    a    piiuiid,    what    would    be    the    cost    of    the    bolts    on    ;    • 
above  order  ? 

3.  A  freight  train  takes  9  hours  to  nn  a  ili->t,-incc  of  153  miles.  W 
is     the    average    speed     per     hour? 

446.  Flow    many   s<niare   feet   m    the   sides   and   uhIs   »)f   a   box   car   38    :  . 
loiii;,  8   ft.    11   in.  wide,  and  8  ft.  4  in.   hit:h? 

447.  What   Would   l)e   the  cost  of  paiiitini:   tlu-  siiles  and  cn-ls  of  this  c  ■ 
at  5  cents  per  square  yard?  } 

44S,     How    many    pieces    of   zinc    4    in.    X    6    in.    can    be    c\it    from    a   <tii;. 
plate  3   ft.    X    6   in.?      (The   sign    (X>   a-   ii-eiJ  above   means   "by.") 

SJinf)  Instruitors. — Each   ma-ter  mechanic  takes  pride   : 
showing  his  apjuentici-  sclutol  room  to  visitors  and  in  poiii; 
inti  out  the  yood  work  of  his  l>oys.     But  proud  as  we  are  < 
our  school  r(¥)m  instruction  we  are  prouder  still  of  the  W(jr 
done  by  our  shop  appnntice  instructors.      The  place  to  lear 
a   trade   is   in   the  siiop   itself.      .\s  the  men   in   our  moder 
shop-   are  -o   bu-y.   we  cannot   tru-t  our   beginners  to  lear. 
from  iht-m,  j^o  wt-  have  .'ielected   a  competent  mechanic   fc 
t  ver\   2S  Ixiys  in  the  shop.     He  has  no  other  duties  than  t. 
instnut   an<l   look   after  the  apjirentices   in  his  care.      It   i 
his  dut\  to  -ee  that  eat  h  boy  yets  a  thorouyh  training  on  cadi 
class  of  work  am!  to  arrange  for  his  transfer  from  one  class  o! 
W(.«rk  to  another.    He  of  (oursc  work-  in  harmony  with  the  fore 
man.      (Ire, it  tare  -hould  !>e  e\en  i-ed   in  -electing  the-c  men 
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I'lUt  nothing  that  will  tjetrad  him  from  that  vm  iilioii.  .-Ml 
die  instruction  in  the  .-'cIkmiI  room  is  inflividual.  Kadi  bov 
progre--e-  atMirding  to  his  .ibility.  W'e  have  our  own  printer 
and  printing  i)ress-.  |irepare  and  print  our  own  les-on  >luet.-, 
these  i»eing  is>ued  to  the  various  -elnHiI-  in  loose  leaf  I'orm 
-o  that  they  may  l)e  revi.-ed  or  added  to  a-  tiir  on  a-ion 
ari.'ics.  The  l"ollowing  are  examples  of  what  the  apprentices 
are  taught  and  .some  of  the  problems  they  ar<'  re<|uired  to 
-(live:-  .■..■■■/■  .V-' V;  •-•-'^  ■'"•■■■-  "■•", 

"    ■".  .:■'     '       •',  .  '    •:•  ...       I;tSSt>X»./JX  .LutER     WRlTTSfi       .         • 

.'".  Write  A  Inter  ,  of-  thankV  to  some  ' mi e  who  ha*  befriended  you  in 
•  <irr.^    way.  '.":, 

^H.  Write  a  tetter  t«^i  the  pnMisJier  of  sume  raiilw.iy  niaK<-izine.  ordering 
th«  niaifazine   fi^r   a   year   and   fnelnsingretnittrincf   for  same. 

39.  Suppose  an  error  was  made  in  fi;:urinj:  your  wai-cs  for  last  month. 
Write  a  letter  to  your  head  tlinekerpcT  askinij  him  to  investi«ate.  enclosin^; 
n:rh   your  letter   st.itt ment   sh<>wirtjj   number  of  hoiirs   worked  e.ich   date. 

JNstitrrTinvs    Kfr.AROt.N'c.    ^I.^^KRlAI.s. 

\VitT>ii  IS,  cqminetctiilljs '(JivJ*!**!  into  two  ueneral  classes,  bard  and  soft. 
Witli.  the  hard-  wood*"  wV  icbiss.  oak,  ash,  hickory,  berch,  walnut,  maple, 
etc.      The    Soft    wiiods  are    pine,   poplar,   chestnut,    birch,    etc. 

K.-iifrr.ads  use  the  follow ini:  species  of  wood:  I.onir  leaf,  l<>l>lony  and 
*iT:te  pine;  sprtice.  oak.  ash  poplar,  bay  wi^od,  mahoRany.  maple,  cherry 
.ind  walnut.  .Mfr*-  j>me  »»  ■.uiM'$}-  than  all  other  kinds  rombinrd.  Oak  is 
•.fxt   in    qii.Tntity 


for  nuK  h  of  tiie  -ui  ce--  of  ;in  ap[)renti(eship  system  depends 
upon  tlie  in>tru(tor.  lb  -houM  not  have  too  many  boys, 
under  hi>  -upeni.-ion.  Hi-  dutie-  are  a>  diffitult  as  they 
are  important  ami  .i-  full  of  trial-  and  hard-hi|»s  a.s  of 
ble.-.-ing-  for  tho'-e  whom  he  inlluence-.  He  must  be  a  keen 
iu<lge  of  human  nature,  a  man  who  is  deeply  interested  in: 
boy-  and  voun'-j  men.  tapal.le  of  taking  a  brotherly  interest 
in  their  sport-  and  pa-times,  a-  well  as  in  their  work.  He 
mu-t  be  clean  morally,  must  be  ju-t.  im|»artial,  and  honest, 
mu-t  lie  hnn  and  f.iir.  mu-t  have  patience  and  ability  to 
in-trut  t.  must  be  able  tln)rou«zhly  to  sympathize  with  each 
boy  in  hi-  troubles  and  ambitions,  and  hold  the  friendslu'j) 
and  confidence  of  each  one.  He  must  make  an  individual 
study  of  eat  h  boy  and  learn  just  what  help  each  one  needs- 
and  how  this  help  can  best  be  given.  He  must  become 
familiar  with  each  boy's  home  life,  know  with  whom  he 
associates,  and  how  he  s{)ends  his  evenings,  remembering 
that  if  the  boys  are  to  become  good  men  and  loyal  mechanics 
they  must  also  be  honest  and  upright  citizens. 

SelrrtioH  of  Apprcutices. — No  system  will  produce  results 
unless  g(KMl  material  is  selected  to  start  with.  So  be  careful 
in  the  selection  of  your  apprentices.     Since  we  are  preparing 


DECEMBtK,    19U) 


RAILWAY     MHCHAXICAl.    KX(,I\KKR 


641 


),,n  for  a  life-time  of  service,  it  is  well  to  start  with  boys 

1h»  are  sound  in  body  as  well  as  in  mind.     Each  applicant 

-  recjuired  to  pass  an  examination  before  the  company  sur- 

on,  the  examination  being  very  similar  to  that  required  of 

•jplicants  for  life  insurance.    We  also  give  the  boys  a  school 

\aniination,   the   amount   of   schooling   required   depending 

,011    the    op{)()rtunities    each    boy    lKl^    liatl.       Of    llie     box 

ho  has  had  unlimited  op{)()rtunities  we  exped  much.   Imt 

ilh  the  poor  boy  who  has  had  to  drop  out  of  schof)l  to  help 

ipport  his  widowed  mother  or  b'tlle  sisters,  we  make  con- 

aicrable  allowance.      In   gcn<rab   however,   a   l)oy  who  has 

:uhed  the  age  jwherein  he  may  cnttr  upon   an  apprrntice- 

In'p.  who  has  not  yet  learned  how  to  add.  -ulitrat  t.  multiply. 
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set  of  tools,  but  tiiese  he  ma\  purcliase  at  wholesale  prices 
and  if  he  prefer>.  by  monthly  deductions  from  his  earnings. 
We  have  (jur  apprentiie  ba>eball  and  fo«jtball  teams,  our 
apprentice  iiand  and  a[)prentice  orche.stra.  apprentice  clubs 
and  social  functions.  \\  hen  a  man  is  needed  for  sjKHzial 
duties  some  young  man  is  >eliited  an(»rding  to  his  fitne>>. 
and  given  special  training  f<ir  thi-  panic  ular  jdI).  Just  now 
we  have  several  of  our  machini>t  and  boilermaker  graduate> 
taking  special  training  at  the  Baldwin  Locomotive  \Vork>: 
likewi.-e  several  car  men  at  the  >h<»p>  of  the  Pullman  ("<»m 
|iany.  |u>l  now  we  are  seiubng  Mime  of  our  men  to  the 
\\'estinghou>e  shop>  and  some  fiainter  graduates  to  the  Pull- 
man .■<hop>.  the  hitter  to  become  m«»re  familiar  with  the  paint- 
ing of  stirl  car>.  and  jKirtic  ularly  with  the  graining  of  >teel 
work.  So' it  goes.  Nothing  i>  t(Ki  good  for  the-e  boy>  who 
are  to  be  the  future  journe\nuii  a>  will  a>  the  fiHure  otViciaN 
(jf  the  road.  ■,;        :  /.  . 

.  RKSULTS 

I)(X'S  the  sy>teni  l>ay?    It  certainlx  d«xs.     It  pays  in  dollar- 
an<l  cents,  in  the  added  outi)Ut  of  the  shop  even   from  the 
start.     It  pa\s  mu<  h  more  in  the  number  of  >killed  joume\ 
men  who  are  being  prepared  to  re(  ruit  our  depleting  rank^. 
We  wou]<l  no  sooner  think  of  doing  without  our  a[)j)rentice 
-iiip   systtin    than    wc   would    of    doing    without    our   ix)Wer 
houses.     We  have  a  Ixxly  of  young  men  who  are  being  thor- 
oughly trained  as  to  the  mttho(i>  in  vogue  on  the  Santa  le 
and  who  because  of  their  sf>lendid  treatment  as  apprentices 
are  particularly  loyal  to  the  (ompany.     The  kind  and  con 
siderate  treatment  given  tin-  ap{)renti(es  has  had  a  wholoonie 
effect  on  tlie  entire  -hop  bod\ .      riie  g(K)d  feeling  ha.-  been 
contagion^;  and  now   inrmeate-  the  other  dej>artmeni>  of  the 


o 


iM 


'       ,.  A  Sample  of  the  Sketching   Required 

iIkI  divide,  and  handle  simjile  fractitms,  is  lacking  in  nu-n- 
'dity  or  at  least  in  ambition.  We  are  also  very  insi.-teiit 
iiat  no  one  enters  upon  work  for  whitli  he  has  no  natural 
i■ltne^^  or  liking.  It  is  a  crime  to  hold  a  boy  in  wt)rk  ftir 
which  he  is  untitted,  and  it  is  a  dead  loss  to  the  eompan\ 
to  employ  such  an  ai)prentice.  We  have  plenty  of  api>lic  ant-. 
Each  boy  employed  is  a  living  advertisement  for  u>.     When 

,.  one  boy  is  em[)loved  from  any  community  we  .-oon  reieive  a 
..'number  of  additional  a[>plications   from  the  same  neighbor-, 
hood. 

Prohiilionary   Period. — Clo.-ely   allied   to  the   .-election   of 

■  •.apprentices  is  our  probationary  pericnl  of  six  months,  dur- 
■ni,'  which  time  eai  h  apprentice  i-  given  ever\  op])ortunity 
o  j)rove  his  litness.  He  is  closel\  -tudied  by  our  aj)prentice 
i^oard  which  is  compo.'^cd  of- the  gem-ral  foreman,  the  de- 
partment foreman,  the  gang  foreman,  the  shop  apprentice 
instrudor-.  and  the  S(  hool  ap|)renti(e  in-tru(  tor.  F.adi 
month  the  members  of  this  board  are  reminded  that  bihn 
Smith  i-  a  new  a[)prentice  and  should  be  given  sj)ei  ial  atten- 
tion. At  the  end  of  the  proltationary  jieriod  the  apprentice 
I'oard  meets  and  jointly  passes  on  the  (|uostion  of  this  boy"s 
continuing   on    his   trade.      Sometimes    they    n-commend    his 

j^.:  dismissal,  other  times  they  recommend   an   additional   trial. 

1  V"lf  it  is  found  that  the  boy  should  be  a,  lawyer  or  a  dcntor 
or  a  merchant,  and  is  unfitted  to  become  a  mechanic,  he  is 
kindly  told  that  he  is  wasting  his  time  in  the  shop,  but  the 
boy  knows  and  his  parents  know  and  his  friends  know  and 
the  shop  management  knows  that  the  partiality  or  dislike  of 
no  one  man  was  responsible  for  this  action. 

Other  Ftaturcs. — These  are  the  leading  features,  btit  there 
are  many  details.     Each  boy  is  required  to  have  a  specifiecl 


•  Q^-- 


■  NAMe.  ' 


■         .\.'     -  ~       '.Sample  of  the  Drawing   Required 

-hop.  There  is  le-s  of  the  old  time  raw-hiding  and  more  rec 
ngnition  that  a  man  is  a  man  no  matter  what  his  ]>osition. 
We  have  taught  (»ur  lioys  that  the  work  of  a  carjHnter  is  ju,-t 
as  honorable  as  that  of  a  lawyer  or  doctor,  that  all  the  brain- 
of  the  country  are  not  conhned  to  tlie  halls  of  congress  or  to 
Wall  Street.  It  takes  ju-t  as  -mart  a  man  to  l>e  a  gfKKJ  car 
man  a^  to  be  a  gocwl  merihant  or  Itanker,  W'e  teach  the-e 
boys  the  joy  of  work,  the  true  hap|>incss  of  work,  and  that 
work  is  hcmorable  and  to  be  -ought,  not  avoided.  We  teach 
thcin  that  education  will  not  le.-sen  tluir  work  but  will  in 
crease  tiieir  opportunities  for  w:ork.and  -ervicv.  .Ml  work  i- 
sacrinl.      -■/■ 

ihe  principal  reason  for  the  success  of  our  af)f>rentic  eship 
sy.-tem  is  that  it  has  tlie  unlimited  sujiport  and  backing  of 
the  management.  Everyone  from  the  jire-ident  down  is  proud 
of  the  system,  and  ready  to  boost  it  forward.  W  ithout  su^h 
backing  it  would  be  hard  to  install  any  system  of  this  kind 
The  average  railroatj  man  is  too  proud  of  his  prerogative- 
to  work  in  harmony  w  ith  any  system  which  appears  to  lessen 
his  authority,  and  for  this  rea-on  it   is  verv  important,  t'spc 
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cially  at  the  start,  that  the  management  be  back  of  any  scheme 
which  has  for  its  object  results  which  will  be  more  appar- 
ent in  the  future  than  in  the  immediate  present. 

HANDLING  AND  REPAIRING  FREIGHT  CARS 

BY  F.  C.  SCHULTZ 

Chief  Interchange  Inspector,  Chicago,  Illinoia 

The  care  of  the  car,  it  appears,  is  governed  principally  by 
the  demand  that  there  is  for  the  car.  This  policy  prevails 
generally,  although  we  must  confess  that  it  is  not  the  right 
policy  to  follow,  for  in  doing  so  the  cars,  when  the  demand  is 
light,  are  neglected,  the  repair  forces  are  redu(;ed  and  the 
material  supplies  are  allowed  to  get  low.  Whien  business 
picks  up  again  the  cars  are  rushed  to  the  shops,  the  forces 
reorganized,  inexperienced  men  are  hired,  to  say  nothing  of 
premium  prices  paid  for  material  which  is  not  always  avail- 
able, for  the  supply  companies  follow  the  same  practice  and 
allow  their  stock  to  become  low  on  account  of  the  lack  of 
demand.  It  is  claimed  that  the  financial  conditions  of  the 
railroads  require  that  this  policy  be  followed,  but  it  is  appar- 
ent that  this  practice  has  been  changed  by  some  of  the  strong 
lines  within  the  last  few  years.  It  is  now  their  policy  to 
keep  the  repair  forces  at  work  continuously  in  order  that 
the  equipment  will  be  in  serviceable  condition  when  it  is 
required.  When  business  is  slack  money  is  cheap  and  it 
would  be  good  policy  to  raise  the  money  at  that  time  to 
repair  the  cars  so  they  will  be  fit  to  use  when  business  in- 
creases. 

Joint  Repair  Shops  at  Terminals. — It  is  well  known  that 
the  men  in  charge  of  car  repairs  do  not  take  the  proper  inter- 
est in  the  repairs  made  to  foreign  cars,  and  this  may  be 
justified  for  the  reason  that  as  a  general  proposition  they  do 
not  have  adequate  facilities  for  making  proper  repairs  to 
their  own  equipment.  Also  they  are  handicapped  in  making 
repairs  to  foreign  cars  on  account  of  the  lack  of  the  proper 
material  and  the  fear  of  making  wrong  repairs  to  which  the 
owner  of  the  car  may  object.  This  results  in  cars  being 
allowed  to  run  with  defects  which  should  be  repaired,  and 
which  soon  put  the  car  in  an  unserviceable  condition.  This 
is  particularly  true  in  a  large  terminal,  and  our  present 
method  of  handling  cars  under  the  Car  Service  Rules  is, 
to  a  measure,  responsible  for  it.  When  a  defective  foreign 
car  is  loaded  at  a  terminal,  unless  it  is  loaded  for  the  home 
line,  it  comes  back  to  the  loading  point  and  is  continually 
reloaded  until  it  becomes  unserviceable.  It  is  then  reported 
to  the  car  owner  and  invariably  the  owner  requests  that  the 
car  be  repaired.  Many  times  the  car  is  on  a  small  terminal 
line,  which  has  no  facilities  to  make  the  extensive  repairs 
the  car  may  require.  For  this  reason  it  has  been  my  thought 
and  argument  for  some  time  past  that  at  large  terminals 
joint  facilities  should  be  created  to  take  care  of  the  foreign 
cars,  not  only  when  they  become  unserviceal)le  and  in  a 
condition  to  be  reported  to  the  car  owner,  but  immediately 
when  they  are  found  to  be  in  need  of  repairs.  Every  car 
foreman  would  consider  it  a  blessing  to  be  able  to  send  such 
cars  to  a  joint  shop.  He  could  then  confine  his  efforts  and 
re.sources  to  repairing  his  own  cars,  and  far  better  results 
would  be  obtained  for  all  concerned.  Car  repairers  working 
on  a  home  car  will  do  a  more  thorough  jol)  as  they  are  more 
familiar  with  its  construction  and  the  material  required 
than  they  are  with  the  foreign  cars.  If  repairs  to  foreign 
cars  could  be  confined  to  one  or  more  localities  in  a  large 
terminal,  for  this  reason  far  better  results  would  be 
obtained. 

Inasmuch  as  it  is  the  custom  to  load  cars  back  to  the 
point  from  whence  they  came,  unless  they  are  loaded  home, 
which  is  not  generally  the  case,  it  would  appear  that  by  the 
creation  of  adequate  car  repair  facilities  at  large  terminals 
there  would  automatically  be  an  adequate  supply  of  cars  in 
good  condition  at  such  terminals.  I  have  personal  knowl- 
edge of  cars  that  have  stayed  in  large  terminals  as  long  as 


two  years  and  nobody  heard  from  them  until  they  got  into 
bad  order.  The  question  of  joint  facilities  has  been  studied 
sufficiently  to  satisfy  us  that  it  is  entirely  feasible;  and 
transportation  men  agree  that  the  per  diem  and  switching 
charges  can  be  taken  care  of  readily.  The  question  as  o 
whether  or  not  the  prices  quoted  in  the  M.  C.  B.  rules  a^e 
adequate  to  sustain  such  shops  is  still  open,  but  if  they 
are  not  they  should  be  increased  so  that  the  repairs  to  foreign 
cars  can  be  made  profitable  to  the  parties  making  the  repair  i. 
The  management  of  these  shops  should  have  authority  undir 
the  M.  C.  B.  rules  to  charge  the  car  owner  or  the  delivering 
line,  as  the  case  may  be.  The  repairs  should  be  made  and 
inspected  under  joint  supervision  and  the  bills  rendered  in 
accordance  with  the  M.  C.  B.  rules,  the  switching  and  per 
diem  charges  being  rendered  against  the  line  responsible  for 
the  repairs. 

Routing  Foreign  Cars  Home. — I  wish  to  call  attention  to 
what,  in  my  mind,  is  a  very  material  defect  in  our  M.  C.  B. 
rule.*;.  I  have  in  mind  the  second  paragraph  of  Rule  3,  which 
now  states  "Empty  cars  offered  in  interchange  must  be  ac- 
cepted if  in  safe  and  serviceable  condition,  the  receiving 
road  to  be  the  judge.  Owners  must  receive  their  own  cars, 
when  offered  home  for  repairs,  at  any  point  on  their  line, 
subject  to  the  provisions  of  these  rules."  This  rule  should  be 
amended  so  that  railroads  must  receive  foreign  cars  which 
have  home  rights  over  their  line,  and  dispose  of  them  in 
accordance  with  M.  C.  B.  rules.  This  change  in  the  rule  is 
fully  justified,  especially  at  large  terminals  where  the  points 
of  interchange  are  anywhere  from  one  to  25  miles  apart. 
It  appears  that  the  M.  C.  B.  rules  are  framed  with  the 
thought  in  mind,  that  the  interchange  of  cars  always  takes 
place  upon  adjacent  tracks.  This  is  not  a  fact  and  for  this 
reason  the  above  change  should  be  made.  Some  car  men 
object  to  this,  saying  that  if  the  rules  were  so  changed  it 
would  result  in  neglect  to  equipment  and  that  the  railroads 
would  dump  upon  each  other  all  such  cars  after  they  had  be- 
come in  bad  order  and  expect  the  home  route  line  to  handle 
them.  This  is  true,  and,  to  my  mind,  under  the  present 
conditions  and  especially  at  large  terminals,  it  is  fully  justi- 
fied. Further,  we  should  not  go  to  the  expense  of  making 
technical  inspections  of  empty  foreign  cars  routing  home, 
but  should  allow  them  to  take  the  regular  course,  the  same 
as  the  home  car,  and  when  they  reach  the  trunk  line  over 
which  they  have  home  rights  they  should  be  accepted  by  that 
line  and  disposed  of  in  accordance  with  the  M.  C.  B. 
Rules. 

Further  objection  has  been  raised  for  fear  that  cars 
may  l)e  delivered  in  interchange  with  penalty  defects,  or 
otherwise  not  safe  to  handle.  This  objection  is  without 
grounds,  for  cars  with  penalty  defects  are  not  now  being 
interchanged  and  the  cars  that  would  reach  such  home  route 
connections  would  be  safe  to  handle.  Of  course  the  cars  may 
require  such  repairs  as  ends,  roofs  and  sills  which  could  be 
made  by  the  home  routing  line  and  the  car  placed  in  service. 
From  my  experience  at  a  large  terminal  I  am  unable  to 
justify  the  return  of  a  car  in  an  opposite  direction  from 
home  from  any  point  of  view,  and  I  hope  that  at  some  future 
time  some  rule  will  be  formulated  which  will  prohibit  this. 
In  event  it  is,  some  method  of  compensating  the  road  required 
to  haul  a  car  in  this  manner,  and  which  has  not  enjoyed 
a  loaded  haul,  should  be  worked  out.  I  trust  that  our  mem- 
bers in  making  suggestions  for  changes  in  the  rules  in  future 
will  bear  this  in  mind.  No  rule  today  that  has  a  penalizing 
feature  is  justified.  There  are  sufficient  requirements  made 
by  the  state  and  federal  governments  and  local  authorities 
to  keep  the  cars  in  proper  condition  without  resorting  to 
penalties. 

Uniform  Interchange  Methods. — In  interchanging  cars 
there  is  also  a  great  deal  of  variation  in  the  manner  in  which 
the  M.  C.  B.  Rules  are  followed,  and  particularly  is  this  so 
at  large  terminals.     I  can  see  absolutely  no  excuse  for  this. 
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for  a  rule  that  can  be  worked  in  one  large  terminal  can  be 
worked  in  the  other.  The  lack  of  co-ordination  between  the 
committees  handling  interchange  problems  at  the  various 
interchange  points  is  responsible  for  this.  To  remedy  this 
condition  I  would  suggest  that  one  general  supervising  body 
be  created,  whose  duty  it  would  be  to  see  that  all  terminals 
are  op)erated  uniformly.  An  excellent  example  of  the  in- 
justice of  the  present  practice  can  be  seen  in  the  various 
modifications  that  are  in  effect  in  the  handling  of  loads  under 
A.  R.  A.  Car  Service  Rule  16.  If  it  is  not  practical  to  create 
one  general  supervising  body  it  might  be  well  to  hold  a 
'meeting  of  the  interested  parties  at  the  various  large  terminals 
each  year  and  adopt  a  set  of  rules  which  will  and  can  be 
carried  nut  uniformly. 

M.  C.  B.  BILLING  AND  REPAIR  CARDS 

To  appreciate  the  importance  of  M.  C.  B.  billing  in  rail- 
road work  one  must  take  into  consideration  the  number  of 
cars  involved.  D.  R.  MacBain,  president  of  the  M.  C.  B. 
Association,  in  his  opening  address  last  June,  called  atten- 
tion to  the  fact  that  the  members  of  the  association  repre- 
sented 2,853,482  cars.  To  give  some  idea  as  to  the  extent 
cars  are  off  the  owner's  line,  one  large  railroad  owns  approxi- 
mately 5,000  cars  more  than  the  average  number  of  cars 
handled  by  it,  but  in  spite  of  this,  between  50  and  65  per 
cent  of  the  cars  handled  are  foreign  cars. 

There  are  various  methods  in  which  the  information  for 
the  bills  is  obtained.  Some  cars  require  only  very  minor 
repairs,  while  others  require  repairs  of  an  extensive  nature; 
therefore  one  road  is  verj'  likely  to  use  two  different  forms 
on  which  the  original  record  is  taken. 

A  card  form  is  ordinarily  used  by  one  who  is  termed  a 
repair  work  inspector  to  indicate  to  the  repairmen  the 
repairs  to  be  made  and  provides  for  such  information 
as  the  car  number,  initial,  class  of  car,  whether  loaded 
or  empty,  date,  and  space  for  itemizing  the  repairs  to  be 
made  and  the  cause.  Often  other  information  is  contained 
on  the  card,  such  as  the  date  the  car  was  carded  to  the  repair 
track,  the  date  and  time  it  was  placed  on  the  repair  track, 
the  date  and  time  the  repairs  were  completed,  and  the  date 
and  time  the  car  was  released  for  service.  After  repairs  are 
completed  the  information  as  to  the  kind^  size  and  weight  of 

the  material  is  entered  either  by  the  repair  work  inspector 
or  by  one  who  is  termed  a  material  checker.  A  material 
checker  is  very  essential  in  a  large  organization  to  insure  the 
proper  information  being  recorded,  also  to  ascertain  as  to 
whether  or  not  the  repairs  are  properly  chargeable  to  the 
owner. 

On  some  roads  it  appears  to  be  the  practice  for  the  repair 
work  inspector  or  material  checker  not  only  to  fill  in  this 
kind  of  a  card,  ijut  to  make  what  is  commonly  known  as 
an  M.  C.  B.  billing  repair  card;  also  to  make  the  extensions 
as  to  the  size  of  the  material,  the  kind,  weight,  feet  of  lumber, 
etc.,  and  the  number  of  hours  chargeable  in  accordance  with 
the  M.  C.  B.  rules.  Other  roads  only  require  the  repair  work 
inspector  or  material  checker  to  furnish  information  as  to  the 
repairs  and  the  size  of  material  used,  and  clerks  at  the  shops 
are  required  to  fill  in  the  billing  repair  cards,  make  the 
extensions  as  to  the  weights,  number  of  feet  of  lumber,  hours 
of  labor,  etc.,  chargeable. 

Each  of  these  systems  has  its  advantages.  The  repair  work 
inspector  or  material  checker  is  more  familiar  with  the  car 
and,  therefore,  more  likely  to  enter  the  information  correctly; 
also  if  he  is  required  to  enter  the  information  there  will  be  a 
tendency  to  be  more  careful  to  see  that  all  the  material  used 
is  oharged,  and,  as  it  necessarily  involves  more  direct  appli- 
cation of  the  rules,  there  is  less  liability  of  erroneous  charges 
being  made.  The  advantage  in  having  clerks  fill  in  the 
billing  repair  cards,  and  likewise  make  the  extensions  as  to 
the  charges  under  the  M.  C.  B.  rules,  is  that  all  such  men's 
time  would  be  required  to  compile  the  information  and  they 


would  become  expert,  consequently  giving  a  greater  output. 
Also  it  is  the  entering  wedge  for  making  of  the  future 
inspector,  foreman,  or  M.  C.  B.  billing  clerk  in  general 
offices  or  accounting  departments. 

There  is  still  another  system  in  use  where  all  the  billing 
repair  cards  are  properly  filled  in  as  to  the  kind  and  size  of 
the  material  used,  after  which  the  cards  are  sent  to  some 
central  office  where  clerks  make  the  material  and  labor  exten- 
sions and  prepare  the  card  preparatorv  to  making  out  the 
bill. 

After  the  billing  repair  cards  have  l^een  properly  filled  out 
and  contain  the  essential  information  for  billing  purposes, 
they  are  sorted  by  roads  alphabetically.  On  large  roads 
clerks  are  assigned  to  handle  certain  railroad  companies' 
bills  which  they  render  each  month.  The  advantage  in  this 
system  is  that  such  clerks  become  more  familiar  with  the 
initials  and  class  of  cars  of  the  various  roads  for  which  they 
prepare  bills,  and  in  this  way  errors  are  avoided.  After  the 
billing  repair  cards  have  l)een  prepared  and  sorted  according 
to  roads  they  are  then  written  up  on  M.  C.  B.  billing  form 
either  in  longhand,  typewriter  or  by  a  special  machine  which 
has  been  constructed  for  the  purpose.  The  advantage  of 
using  machines,  where  the  amount  of  work  warrants,  is  that 
after  the  bill  has  been  written  it  has  also  been  computed,  and 
there  is  also  much  less  likelihood  of  errors  being  made  in 
extensions. 

Two  general  methods  prevail  in  checking  the  bills.  In  one 
the  bills  of  the  foreign  roads  are  checked  in  the  same  office 
that  renders  the  bills,  whereas  in  the  other  the  bills  are 
checked  by  a  different  organization  entirely.  The  only 
advantage  the  one  has  over  the  other  is  that  if  clerks  are 
assigned  to  check  bills  of  the  roads  for  which  they  have  been 
assigned  to  render  the  bill  a  more  uniform  manner  of  billing 
and  checking  prevails  and  the  possibility  of  contentions  can 
be  averted,  as  the  billing  clerk  knows  in  the  preparation  of 
his  charge  that  under  the  same  condition  the  road  against 
which  he  is  preparing  the  bill  would  probably  prepare  a 
similar  bill. 

The  best  methods  to  bring  about  accuracy  in  making  bills 
are  to  have  a  system  of  surprise  checks,  either  by  one  dele- 
gated exclusively  for  this  purpose,  by  a  division  officer  when 
making  his  periodical  visits,  or,  at  the  direction  of  the 
division  master  car  builder  or  master  mechanic,  by  having 
the  material  checkers  or  M.  C.  B.  billing  clerk  at  one  station 
check  up  another  station,  and  report  to  the  head  of  the  de- 
partment any  discrepancies  noticed.  If  either  of  these 
practices  is  followed  good  results  will  be  obtained. 

The  work  can  be  facilitated  by  the  least  complicated 
system,  but  any  system  is  a  failure  unless  it  is  properly 
supervised.  A  man  usually  adapts  himself  to  a  system  that 
prevails  at  the  point  where  he  is  employed,  and  if  a  bad 
practice  prevails,  there  is  no  means  of  correcting  him, 
whereas  if  there  is  a  general  supervising  officer  who  could 
devote  his  entire  time  to  this  work,  he  could  harmonize  the 
various  practices.  He  could  see  that  the  M.  C.  B.  rules  and 
instructions  wfcich  are  issued  from  time  to  time  are  fully 
understood  and  complied  with. 

The  report  was  signed  by  J.  V.  Berg  (N.  Y.  C),  chair- 
man, F.  A.  E}TOan  (E.  J.  &  E.),  and  F.  A.  Rawley  (D. 
&  R.  G.). 


H.\RDENiNG  With  the  Oxy-Acetylene  Torch. — Gear 
teeth  may  be  hardened  by  playing  the  welding  flame  along 
the  face  of  a  tooth,  and  then  allowing  the  heat  to  be  con- 
ducted away  by  the  body  of  the  gear.  The  intense  heat  of 
the  flame  permits  of  a  single  tooth  being  heated  very  rapidly 
before  much  heat  is  conducted  to  the  rest  of  the  gear.  As  soon 
as  the  flame  is  removed  the  heat  in  the  treated  tooth  is  con- 
ducted away  to  the  body  of  the  gear.  This  causes  hardening 
of  the  tooth.  This  operation  is  repeated  until  the  desired 
depth  of  hardening  is  reached. — Welding  Engineer. 


Canadian  Government  Sleepers 

All-Steel  Except  Part  of  the  Interior  Finish;  Cars 
Have    10    Sections   and   a   Weight    of    168,500  Lb. 


THE  Canadian  Gcvernment  Railways  have  recently 
placed  in  service  12  all-steel  sleeping  cars,  eight  of 
wliich  were  built  by  the  National  Steel  Car  Company, 
Hamilton,  Ontario,  and  four  by  the  Preston  Car  &  Coach 
Company,  Preston,  Ontario.  Each  car  has  10  sections  and 
two  drawing  rooms  and  conforms  to  the  following  principal 
dimensions: 

Length  over  end   "'ills 73  ft.     6       in 

LcnfTth    between    truck    centers 57   ft.     6        in. 

Length    over    buffers 82  ft.     6J4   in. 


The  transoms  are  built  up  of  two  5-16-in.  pressed  steel 
web  members  on  each  side  of  the  center  sills.  These  are 
spaced  9  in.  apart,  and  have  full  length  top  and  cover  plates 
tapering  from  a  width  of  24  in.  at  the  center  to  15  in.  at  the 
ends.  The  top  cover  plate  is  ^  in.  thick  and  the  bottom 
plate  ]/s  in.  thick.  A  steel  filler  casting  is  placed  between 
the  center  sills  above  the  center  plate.  In  addition  to  the 
transoms  there  are  four  single-diaphragm  cross  ties,  the 
webs  and  fillers  of  which  are  5-16-in.  pressed  steel,  the  top 


Floor  Plan  of  the  Canadian  Government  Sleepers 


Width    over    ^ide    •'ills 9  ft.    10       in. 

Height,  rail  t(    top  at  center 14  ft.     2       in. 

Trucks Simplex,    six-wheel 

Jof.rnals 5    in.    by    9    in. 

Total   weight,  complete 168.500  lb. 


UNDERFR.\ME 

The  under  frame  is  of  the  through  center 
sills  are  15-in.,  40-lb.  channels,  spaced   16   in 
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apart. 
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Interior  of  Canadian   Government  Sleeping  Cars 

the  flanges  turned  outward  and  extending  from  buffer  to 
buffer.  A  single  ^-in.  cover  plate  is  riveted  to  the  bottom 
flanges,  extending  to  a  point  3  ft.  10  11-16  in.  beyond  the 
center  line  of  the  transom  at  each  end  of  the  car.  The  top 
flanges  of  the  sills  are  re-inforced  with  two  cover  plates,  the 
first  a  5-16-in.  plate  extending  the  entire  length  of  the  sills 
and  the  second,  a  ^-in.  plate  24  ft.  9  in.  long. 


and  bottom  flanges  being  re-inforced  with  ^-in.  and  J^-in. 
cover  plates,  respectively,  each  6  in.  wide  and  extending 
across  the  car  to  the  6-in.  by  4-in.  by  y2-in.  angle  side  sills. 
The  body  and  end  sills  are  ^-in.  pressed  steel,  re-inforced 
at  the  top  by  a  ^-in.  plate,  10  in.  wide  where  it  crosses 
the  center  sills,  and  tapering  to  a  width  of  about  3  in.  at 
the  end.  The  platform  end  sills  are  made  in  three  sections, 
the  center  section  being  an  8-in.  by  8-in.,  34-lb.  H-beam 
and  the  ends  built  up  of  structural  and  pressed  steel  sections. 


Upper  Berth  Safety  Straps  and  Coat  IHangers 

Platform  end  posts  of  9-in.,  30-lb.  I-beams  are  framed  be- 
tween the  sections  of  the  end  sills,  the  attachment  to  the  H- 
beam  being  made  by  means  of  comer  plates  of  5-in.  by  3-in. 
by  ^-in.  angles.  The  intermediate  platform  sills  are  9-in., 
13.25-lb.  channels,  and  are  attached  to  the  body  and  plat- 
form end  sills  with  3-in.  by  3-in.  by  ^-in.  angle  comer 
plates. 

The  floor  supporting  system  consists  of  transverse  4-in., 
5^ -lb.  channels,  spaced  from  2   ft.  to  3   ft.  6   \n.  apart. 


644 


December,  1916 


RAILWAY    MECHANICAL    ENGINEER 


645 


Tiiese  channels  are  attached  to  the  side  and  center  sills  by  the  spacing  being   arranged  to  suit  the  window  openings. 

n\ans  of   angle   corner  plates   and   carry   the   intermediate  The  belt  rail  is  a  ^-in.  by  4-in.  bar,  riveted  to  the  outside 

1     ;,Mtudinal  floor  supports.     These  are  wood   strips  re-in-  sheets.     The  top  of  this  bar  is  2  ft.,  11  in.  above  the  bottan 

1  .Led  at  the  top  with  2>^-in.  by  2J/'-in.  by  5-16-in.  angles,  of  the  side  sills  and  to  it  is  riveted  a  light  2-in.  by  4-in.  angle 
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Underframe   Arrangement   and    Details   of   Construction 


The   side   supports   are   a   2-in.    by    2-in.   by    34-in.    angle,      with  the  long  leg  horizontal,  the  wood  window  sills  being 

riveted  to  the  inside  flange  of  the  vertical  side  frame  mem-      attached  to  this  with  round  headed  wood  screws. 

bers.     Both  longitudinal  angles  are  fitted  with  wood  nailing         The  sides  of  the  car  are  covered  with  5-16-in.  sheets,  ap- 


Canadian    Government    Railways    10-Sectlon   Steel    Sleeper 


Strips  and  the  floor  is  supported  at  the  center  on  nailing  strips      plied  in  panels,  those  below  the  windows  being  applied  first 


placed  directly  over  the  flanges  of  the  center  sills. 


BODY  CONSTRUCTION 


The  principal  members  of  the  side  frame  are  the  4-in., 
5.2S-lb.  channel  posts,  extending  from  side  sill  to  the  plate, 


The  sheets  between  the  windows  extend  under  the  bottom 
of  the  letter  board  which  is  a  34 -in.  plate,  13  in.  wide,  the 
top  of  which  is  placed  flush  with  the  top  of  the  side  plate 
angles. 

The  roof  is  of  unusually  light  construction.     The  lower 
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All-StccI  Kxccpt  Part  of  the   Interior   Finish;   (^ars 
Ha\e    1(1    Sections    and    a    Weight     of     168,5(Hi   l.b. 


TIIK    Canadian     G(  vcmnuiit     Kailwavs    havi-     rtcrntly  1  he  transoms  arc  huilt  up  of  two  5-l(>-iii.   jri-.-nl   >tte] 

I«l:uc«l   in  -(.Tvire   12  all-stirl   -Kvpini:  <.ar.».  oiu'ht  of  wel)   menihtrs  on  lai li   side  of  tht-  ctnttr   mII.v      TIrh-  art 

which  Wirt-  l.iiih  l.y  the  National  Stotl  Tar  Conipanv.  spaced  9  in.  apart,  and  have  full  Icnu'th  top  and  cover  plates 

Hamilton.  Ontario,  and    four  l>y  the   I'reston  Car  &  Coach  taj)erinu'  from  a  width  of  24  in.  at  the  center  t(»  15  in.  at  the 

Company.   I'lt-ton.  Onuirio.      Ka<  h  «ar  has   10  sections  and  ends.     'Ihe  top  cover  plate  is  ;\s   in.  thick  and  the  bottom 

two  drawing  romii-  .in<l  .(.nforni-  t(»  tlu    followini;  principal  plate  ~,s   in.  thick.     A  .^^teel   tiller  castini:  is  placed  between 

dimell-ion.-:  tin-   lenft-r    «;ill«>    :il.nvc   tht-    .enter    i»l:itc        Tti    :iilditiMn    tn   tli. 


I.cinjth-  ov€T  f,n«t ;.»rlis. ...   7J  ft.     6 

l-tiij5tli    fiftwtrii   truck-  vtiitc !>..,... , 57   ft.     6       111. 

Length    nvt-r    huffer- .,-.  J.: . , .  4 i^2  ft.     6',^   in.    "' 
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in. 


the  tenter  sill>  abovi-  the  i  inter  plate.  In  addition  to  tlu 
tran.-om-  there  are  four  -inule-tliaphraum  » ro.'-s  ties,  the 
webs  and  filKT>  of  whiih  .ire  .>  lf)-in.  pre<M(l  steel,  the  top 
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•  ill-   :(n-    1 5-iii..    40  II..    1  lianiul- 


.md  bottom  nani:e>  beinu  re-infoned  with  -^.y-in.  and  !'>-in. 
cover  [date.-,  rc-pe*  lively,  eat  h  (»  in.  wide  and  <.\ttii(ling 
across  the  car  to  the  (>-in.  by  4-in.  by  '  ^-in.  angle  .-ide  sills. 
The  body  and  end  sills  are  vs-in.  presstxl  steel,  re-infoncd 
;it  the  top  by  a  !  j-in.  plate,  10  in.  witle  where  it  t  ro-ses 
tlu  itnter  -ill*,  and  taperinu'  to  a  width  (*f  about  .>  in.  at 
ilie  <ml  rile  |»latfiirni  eml  >ill«;  are  made  in  three  !-eitions. 
ilir  .  I  iitt  r  -eititm  bein«,'  an  iS-in.  b\  i>-in..  .>4-lb.  H-beam 
mi  till   t ml-  built  up  of  >truitural  and  pressed  steel  sections. 


Upper  Berth  Safety  Straps  and  Coat   Hangers 


Interior  of   Canadian   Government   Sleeping   Cars 


i'latform  end  |)osts  of  9-in.,  .Hi-lb.  I-beams  are  framed  be- 
tween the  sectitms  of  the  iiid  sills,  the  attat  hment  to  the  li- 
the  tlanire-    tuiiutl    outwanl    .mil    exttiidinL'    from    buJfer   to      beam  beiiii,'  madi  by  means  of  torner  plates  of  ,^-iii.  bv  .>-in. 
butfer.     .\  -inyle    \s-in.  K»ver  plate  i-  riveted  to  the  bottom      by  Ks-in.  angles.      Ihe  intermediate  [)latform  sills  are  9-in., 


ilango.  txtendini:  t«i  a  point  .->  ft.  10  11-1(»  in.  beyond  the 
center  line  of  the  transom  at  eat  h  end  of  the  car.  'Ihe  ttip 
llaniie-  of  the  .-ill-  an  re-infortetl  with  twt)  tt»ver  plates,  the 
fir.«t  a  5-lo-in.  plate  e.xtendini;  the  entire  length  of  the  sills 
and  the  .-^etond.  a  |4-in.  i»latt>  24  ft.  ^>  in.  long. 


I.v2.^-lb.  (hannel-.  and  are  attached  to  the  body  antl  plat- 
form eml  sill<  with  .i  in.  by  .-l-in.  b\  ;\^-in.  angle  corner 
plate-^. 

1  he  tl(K)r  supporting  .sy.stem  consists  of  transverse  4-in., 
5'/4-lb.  channels,  spared  from   2   ft.  to  .>   ft.  6    ui.   ^part. 
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v-f  iliaiiucls  are  attadud  to  the  <'u\v  and  itnttr  >ills  by  the    -pacing   Loing   arranged   to   suit   the   wimlow   oiK-nings. 

,11-    of    angle    ((»rner    platt^    and    carry    the    intermediate  I  lie  belt  rail  i.-  a   '  j-in.  by  4-in.  liar,  riveted  to  the  outside 

itudinal    ll<H)r   >ui)port>.       The-e   are    uuutl    .-trips    re-in-  .-luet>.       The  to})  of  thi>  bar  is  2  ft.,  1 1   in.  alcove  the  bottom 

,1  at  the  top  with  J  1  j-in.  by  2  '  ..-in.  l»y  5-l(.-in.  angles,  ot  the  -ide  -ills  and  to  it  is  riveted  a  light  2-in.  by  4-in.  angle 
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Underframe    Arrangement    and     Details    of    Construction 


i  lie    side    Mjpport-    ari'    a    2-in.    by    2-in.    liy    '4-in.    angle. 

iveted  to  the  iii-idf  Hanm    of  tin    vertical  side  frame  niem- 

ugrs.     lioih  loiigitudinal  angle.s  are  fitted  with  wood  nailing 


with  the  long  leg  h<»ri/ontal.  the  \v«xk1  windtnv  sills  I 
altailu*!  to  thi>  with  round  headed  wood 
Ihc  tides  oi  the  car  are  covered  with 


screws. 
5-16-in.  slue 


King 
t-.  ap- 


Canadian    Government    Railways    10-Section    Steel    Sleeper 


•trijK  .iiul  till  lloor  i-  Mipported  at  the  niitcr  on  nailing  strijts  plird  in  panels,  those  behw  the  window.s  being  applied  first. 

idaeed  directly  ovjlt  the  llanges  of  the  (inter  -ill-.  Ilu-  sheets  betwwn  the   window?  extend  under  the  bottom 

•     i.-  of  the  letter  board  which  i.s  a   '{-in.  plate.  1.^  in.  widt.  the 

•  noi.v  (  .'NsiKK  n<»\  ,,)p  ,,{■  which  ift.plan^l  t1ush  with  the  top  of  the  side  plale 

rile   prim  ii)al   nmnbir>   of   the    -idi-    frame   art    the   4-in.,  angles. 

^  2.S-lb.  channel  posts,  extending  from  -ide-  sill  to  the  plate,  Ilu    rcMif  is  of  unusually  light  eonstruct ion.      I'he  lower 
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deck  carlines  are  3-\n.  by  3-in.  by  6.7-lb.  T-iron,  to  the 
flanges  of  which  the  roof  sheets  are  riveted.  The  deck 
sheets  are  flanged  at  the  top  to  form  an  inverted  U-section 
ZJ/g-'m.  wide  and  are  secured  at  the  bottom  to  the  vertical 
leg  of  a  3-in.  by  3-in.  by  /4-in.  longitudinal  angle,  which  is 
riveted  to  the  ends  of  the  lower  deck  carlines.  The  deck 
sheets  are  stiffened  vertically  by  T-irons,  which  are  applied 


1-16-in.  thick,  are  riveted  to  the  carlines;  they  extend  )ver 
and  are  also  riveted  to  the  inverted  U-section  at  the  toj  of 
the  deck  sheets. 

The  details  of  the  vestibule  and  body  end  constructior,  are 
clearly  shown  in  the  drawings.  The  body  end-frame  n  em- 
bers are  the  4-in.,  7.25-lb.  channel  door  posts,  the  co  ner 
posts  built  up  on  5-in.  by  3-in.  by  ^-in.  angles,  and  the  4-in., 


± 


Construction  of  the  Vestibule 


on  the  outside  of  the  deck  plates.  There  are  15  of  these  on 
each  side  of  the  car,  the  intervals  between  them  being  con- 
siderably greater  than  those  between  the  carlines.  The  upper 
deck  carlines  are  3-in.  by  3-in.  by  6.7-lb.  T-sections,  the 
flanges  of  which  are  bent  down  at  the  end  and  riveted  to  the 
inside  faces  of  the  deck  sheets.     The  roof  sheets,  which  are 


13.8-lb.  Z-bar  intermediate  posts.    The  short  leg  of  the  come 
post  angle  is  flush  with  the  outside  face  of  the  side  sill  anu 
to  it  is  riveted  the  side  sheet.     The  face  of  the  long  leg  i^ 
even  with  the  inside  faces  of  the  intermediate  and  doorpost 
and  to  it  is  attached  the  ^^-in.  steel  interior  end  finish.     Th 
corner  post  is  completed  by  a  special  y^-'va.  pressed  stees 
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c!;annel,  to  which  the  exterior  end  sheet  is  riveted  and  is  a  portion  of  the  webs  of  the  I-beams  are  continued  upward 

finished  with  a  pressed  steel  vestibule  door  post,  applied  and  to  them  are  attached  longitudinal  6-in.,  10.5-lb.  chan- 

cutside  of  the  side  and  end  sheets.     The  hood  construction  is  nels  extending  to  the  bulkhead  at  the  end  of  the  car  body, 

d  signed  for  longitudinal  rigidity  and  is  simple  in  its  detail,  where  they  are  secured  with  angle  comer  plates.       These 


Horizontal    Section    Through    End    Frame   and    Half    Plan    of    Hood 


The  end  stresses  are  carried  across  to  the  sides  of  the  car 
by  channel-section  vestibule  and  body  end  plates.  A  5-in., 
9-lb.  channel  is  placed  across  the  top  of  the  vertical  9-in. 
I-beam  anti-telescoping  members,  flanges  upward.     This  is 


Interior  Finish  of  Women's   Lavatory 

bent  to  conform  to  the  contour  of  the  end  of  the  vestibule 
and  is  secured  at  the  ends  to  the  angle  side  plates,  which  are 
continuous  to  the  ends  of  the  vestibules.     Inside  this  channel, 


channels  carry  the  top  diaphragm  buffer  spring  brackets. 
Longitudinal  stiffness  at  the  bulkhead  is  secured  by  the  use 
of  a  4-in.,  7. 2 5 -lb.  channel,  placed  with  flanges  up,  the  ends 
of  which  are  attached  to  the  side  plates.  To  the  inside  of 
this  channel  is  riveted  the  1-16-in.  steel  interior  finish,  and 
to  the  outside  is  riveted  the  /8-in.  plate  reaching  from  the 
top  of  the  door  to  the  roof.  It  is  applied  in  two  pieces, 
wliich  are  flanged  and  riveted  together  on  a  horizontal  line 
even  with  the  top  of  the  lower  deck.  The  vestil)ule  and 
roof  sheets  are  riveted  to  a  4-in.  by  4-in.  by  ^-in.  angle, 
which  is  shaped  to  conform  to  the  curve  of  the  end  of  the 
roof  and  is  secured  at  the  ends  to  the  horizontal  channel 
meml)er  by  the  use  of  pressed  steel  fillers. 

INTERIOR  FINISH 

Ihe  floor  is  laid  with  f4-in.  Keystone  flooring,  above 
which  is  applied  ^4.  in.  of  composition.  The  sides,  below 
the  table  plate  over  the  steam  pipes,  are  V^-in  steel  plates, 
wliich  are  lined  on  the  exposed  side  with  yi-in.  asbestos 
board  extending  from  the  top  of  the  Keystone  flooring  to  the 
table  plate  rivets.  The  wainscoting,  the  window  sills,  win- 
dow stops  and  wall  plate  moulding  are  wood  while  the  sides 
above  the  windows  and  the  lower  deck  ceiling,  which  arc 
enclosed  by  the  upper  berths,  are  of  3-1 6-in.  Agasote.  This 
material  is  also  used  for  the  upper  deck  ceiling,  but  in  the 
latter  case  is  l^i-in.  thick. 

The  cars  are  well  insulated,  Corkboard  and  Resisto 
being  the  principal  materials  used.  An  air  space  below  the 
floor  is  enclosed  with  sheet  metal  covers  flanged  and  screwed 
to  wood  strips  and  lined  with  three-ply  Resisto;  the  tops  of 
the  center  sills  are  also  covered  with  the  same  material.  The 
outside  sheets  I)elow  the  windows  are  lined  with  Corkboard, 
2-in.  thick,  and  1-in.  Corkboard  is  applied  between  the  win- 
dows and  inside  the  letter  board.  The  roof  sheets  are  lined 
with  J8-in.  tar  paper,  which  is  cemented  on,  and  they  are 
further  insulated  by  the  application  of  two-ply  Resisto.  For 
winter  use,  the  window  openings  are  fitted  witli  storm  sash, 
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•  li'ik   larliiii-   .in-   .>-in.    Ia    Sin.    I.\    o.T-ll..    i -iron,   to  the  1-16-in.  thick,  arc  riveted  to  the  (urlino;  tliev  extend     vcr 

llances   of    whieh    the    roof    shiet>    are    rivoteil.      The   deck  and  are  alx)  riveted  to  the  inverted  U-section  at  the  tij    o! 

^eets  are  llanued  at  the  top  to  form  an  inverted  U-section  the  deck  sheets.  .:     "^ 

2^s-in.   wide  and  are  secured  at  the  hottoni  to  the  vertical  The  details  of  the  ve-til<ule  .in<l  l>ody  einl  constructio;    in 

U-iS,  of  a  .>-in.  Ijv  .>-in.  l)v  '  ;-in.  longitudinal  ani,de,  which  is  clearly  shown  in  the  drawini:".      i  he  hody  end-franie  r   ir,- 

riveted  to  the  ends  of  the  lower  dit  k  (arlines.     The  deck  hers  are  the  4-in.,   7.25-lli.   channel  door  posts,  the  Cf  ner 

>heets  are  stiffened  verti«ally  l>\     T  inm-.  which  are  apj>lied  posts  Iniilt  up  on  5-in.  l»y  .^-in.  hy  -'^-in.  anyles.  and  the  -^    n . 
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Construction  of  the  Vestibule 


<iii  the  out.-ide  of  the  deck  plates.     There  an-   \>  uf  the>e  on  l.>.,s  II..  Z-l.ar  intermediate  posts.     Ihc  short  leg  of  the  cornt 

<  ai  h  side  of  the  car,  the  intervals  between   thein  i.eiii<_'  mhi-  post  angle  is  ilush  with  the  outside  face  of  the  side  sill  an 

.■>id<ral)ly  gre.tter  than  tlio>e  hetwet-n  tlie  tarline-.      1  lie  up]>ir  to  it  is  riveted  the  side  sheet.     The  face  of  the  long  leg 

deck   earlines   are  .>-in.    hv   ,>-in.    I>y   o.7-ll».     T-Mction-;.   the  even  with  the  inside  face.-?  of  the  intermediate  and  doorpos 

llanges  of  wliich  are  hent  down  at  tlie  end  ami  riveted  to  tlie  and  to  it  is  attached  the  Is-in.  steel  interior  end  finish.     'I  I 

inside  faces  of  the  deck  sheets.      Ili'-  roof  -lu<i>.  uhi.li  are  < orner   post   is  completed   hy  a  special   J.|-in.   pressed  Stei 
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iiirI,  to  which  the  exterior  end  sheet   is  riveted  and  i>  :i  jKirt 

-hod   with   a   pressed   steel   vestil»ule   dcxjr  post,    applied  ami  t< 

-ide  of  tlie  side  and  end  sheets.      The  hood  construction  is  nels  c 

u'ned  for  longitudinal  rigidity  and  is  simple  in  its  detail.  where 


ion  of  the  wel)S  of  the  I-l)eanis  are  continued  upward 

)  them  are  attached  longitudinal  6-in.,   10.5-lb.  chan- 

xtending  to  the  l>ulkhead  at  the  end  of  the  car  hixly. 

thev  are  secured   with   angle  corner  plates.        The'^c 


.'.Horizontal    Section    Through     End    Frame    and    Half    Plan    of    Hood 


1  h«"  end  .>^tres 
by  channel -sec 
•^Ih.   (hannel 
I-beam  anti-te 


>es  are  carried  across  to  the  >id«.-  of  the  car 
tion  vestibule  and  body  end  [)lates.  A  .>-in.. 
is  placed  across  the  top  of  tlie  vertical  9-in. 
lescoping  members,  flanges  upward.      I  liis  is 


-V' 


/P 
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Interior  Finish  of  Women's   Lavatory 

iant  to  eonform  to  the  contour  of  tlu-  »nd  of  the  vi>til>ul< 
and  is  sc(  ured  at  the  end^  to  the  aiigh'  -ide  plates,  whidi  an' 
lontiiuious  to  the  end-  of  tlu-  ve>tibul«>.      Inside  thi>  (hannel. 


il-.aniiel-  »arr\  the  lo[)  diapiuMgm  butter  jj<ring  brat  kets. 
Longitudinal  ."•tiffness  at  the  Imlkluad  is  >eeured  by  the  u>e 
of  a  4  in.,  7.2.^-lb.  rhaiiiul.  {)Lu vd  with  l1ang»  -  up.  tlu-  end- 
of  which  arf  atla<Iufl  to  the  ^ide  jilate>.  To  the  in>ide  of 
this  channel  i>  rivete«l  iiie  1-16-in. /steel  interior  finish,  and 
to  the  out>idi  i-  ri\«t«.(l  the  ■  s-in.  platt-  rtachini;  fnim  th< 
to|.»  nf  tlu-  iicKir  to  tlu  r<«)f.  It  i>  appli<.-<l  in  two  pieces, 
which  are  flanged  and  riveted  tcigcther  on  a  horizontal  line 
rvui  with  the  top  fif  the  lower  deck.  The  Vi>iibule  and 
roof  .-heits  are  rivt-t«-d  to  a  4-in.  I>y  4-in.  by  >4-in.  angle, 
whiih  is  shapi-d  to  conform  to  the  curve  <»f  tlu-  end  of  the 
roof  and  i>  m.-(  ured  at  the  ends  to  llie  horizontal  rhanu'-I 
nii'inbiT  \>\   the  use  of  proM-d  -iril   tilK-r*. 

IMKklok    HMSII 

1  lu  iliMir  i-  laid  with  ^;-in.  Keyst«»m-  fliH»ring.  abovi 
uiii.h  is  applied  -i .  in.  nf  iom|»osition.  'Iht-  .""ides.  Ixlov. 
the  tabic-  ])iate  o\i-r  the  -team  pi|>es.  are  '  f<-in  steel  plate-, 
wliiih  are  lined  on  tin-  e\pct.-c-d  side  with  '.;-in.  asln'Stos 
board  e.\u-iidiiig  i'rcjm  the  top  of  the  Keystone  flcKiring  to  tlu- 
tai)k'  plate  rivvt>.  llu-  wainscoting,  the  window  .-ill-,  win- 
dow -lops  and  wall  plate-  moulding  art-  wikkI  while  tlu-  si<Ks 
alxAe  tlu  window>  and  the  lowc-r  deck  ceiling,  which  are 
em  lo-ed  by  the  upper  berth<.  are  of  .-i-lo-in.  Agasote.  This 
nialerial  i-  al-o  used  for  the  upper  deck  ceiling.  Iiut  in  the 
lattir  c:i.se  is  .'j-in.  thick. 

The  cars  are  well  in-ulated.  ("orkboard  and  Ke-isto 
beiiiLl  the  ])riiu  i|ial  in.ilc-rial-  u-c-cl.  .\n  air  -pace  below  thi 
ildor  i-  c  nch).-ed  with,  -hect  nutal  eover-  flanged  and  screwed 
Id  wcMicl  strips  and  lined  with  three-|»ly  Kc->isto:  the  tops  of 
llie  renter  -^ills  are  also  covered  with  the  >anu-  material.  The 
out-ide-  -Iu-et>  be-low  the  wiuiiow-  are-  lined  witli  (Orkboard. 
i-in.  thick,  and  1-in.  ( "orklicianl  i-  applic-d  between  tlu-  win- 
dow- aiui  in-idc  the  Idler  iMiard.  The  nnif  sheet>  are  lined 
with  s  in.  l.ir  pajter.  which  i-  cemented  on.  and  tftey  are 
further  in.-ulated  by  the  application  of  two-ply  Kc-isto.  lor 
winter  u-e-.  the  window   oj»c-nings  an-  fitted  with  -torm  ^ash. 
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which  are  hinged  to  open  outward  for  convenience  in  clean- 
ing. 

The  interior  finish  of  the  body  is  in  vermilion,  the  steel 
work  being  grained  in  imitation  wood.  The  drawing  rooms 
are  finished,  one  in  Cuban  mahogany,  and  the  other  in  Eng- 
lish oak,  while  the  smoking  rooms  and  passageways  are 
finished  in  Koko.  The  women's  lavatory  is  finished  in  white 
enamel  and  vermilion  and  the  walls  of  all  saloons  are  cov- 
ered with  ;s-in.  glazed  tile,  imbedded  in  cement  applied  to 
expanded  metal  lath. 

The  cars  are  fitted  with  the  Stone  electric  light  system. 
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Cross  Section  of  the  Car  Body  and  Horizontal  Section  Through  the 

Windows 

The  lighting  fixtures  are  of  the  semi-indirect  type  placed 
on  the  center  line  of  the  upper  deck  ceiling.  Both  the  upper 
and  lower  berths  of  each  seition  are  fitted  with  reading 
lights. 

TRUCKS 

The  cars  are  carried  on  Simplex  six  wheels  trucks,  with 
a  wheel  base  of  1 1  ft.  The  frame  of  this  truck  is  of  the 
built-up  type,  in  which  both  structural  and  pressed  steel  sec- 
tions are  used.     The  side  frames  are  of  Ikjx  sections,  formed 


by  the  use  of  two  8-in.  channels,  placed  with  the  flanges  ad- 
joining and  covered  on  top  for  the  greater  part  of  their 
length  by  the  gusset  plates  which  form  the  top  flange  of  he 
transom  members.  The  center  plate  and  longitudinal  bolder 
is  an  integral  steel  casting,  which  is  bolted  to  the  built-  ip 
transverse  bolsters.  Woods  roller  side  bearings  are  used  and 
the  trucks  secured  to  the  car  body  by  Coleman  locking  cenier 
pins.     The  trucks  are  fitted  with  clasp  brakes. 

Among  the  special  appliances  with  which  the  cars  are 
fitted  may  be  mentioned  the  Miner  friction  draft  gear  and 
buffing  device,  the  Chaffee  drawbar  centering  device,  the 
National  steel  trap  doors  and  McCord  5-in.  by  9-in.  journal 
boxes.  The  windows  are  fitted  with  Edwards  sash  fixtures 
and  weather  stripping  and  the  curtains  are  of  silk  finish 
Pantasote.  Garland  ventilators  are  applied  to  the  deck 
sa>h.  The  Gold  car  heating  system  is  used,  and  the  equip- 
ment includes  the  Frumveller  double  duplex  coil  heater. 

GAGE  FOR  STEEL  WHEELS 

BY  C.  E.  STRAIN 
General  Foreman,  Hockinit  Valley.  Lotfan.  Ohio 

Considerable  trouble  has  been  experienced  in  finding  a 
convenient  method  for  determining  the  amount  of  service 
metal  on  steel  wheels,  such  as  is  required  by  M.  C.  B.  Rule 
10.  The  gage  shown  in  the  illustration  has  been  found  very 
useful  and  gives  the  desired  information  without  any  com- 
putation and  with  sufficient  accuracy.  As  indicated,  the  gage 
is  placed  perpendicular  to  the  tread  of  the  wheel  and  at  right 
angles  to  its  face  In-  pressing  the  .straight  edge  on  the  inner 
side  flush  against  the  face  of  the  wheel.     The  projection  on 
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Gage  for  Determining  the  Amount  of  Service  Metal  on  Steel  Wheels 

the  horizontal  part  of  the  gage  will  rest  on  the  tread  of  the 
wheel  at  a  point  on  the  base  line  of  the  wheel.  The  slotted 
scale  is  adjusted  by  putting  the  small  projection  on  the  lower 
end  into  the  witness  groove,  and  is  held  in  place  by  tighten- 
ing the  set  screw.  The  gage  may  then  be  removed  and  the 
amount  of  service  metal  determined  from  the  scale.  The 
figures  on  the  scale  start  J4  ^^-  above  the  small  projection 
which  fits  into  the  witness  groove.  This  gage  may  be  easily 
carried  in  the  pocket  and  the  information  can  be  obtained 
by  its  use  more  conveniently  than  by  means  of  calipers. 


Self  Lup.ricatixg  Mf.iai.. — A  .<;elf  lubricating  metal  is 
described  in  the  Scientific  American,  in  which  the  mechanical 
strength  of  graphite  is  increased  by  impregnating  it  with  a 
metal.  The  mixture  is  called  ''Graphalloy,"  and  is  not  in- 
jured by  contact  with  oil.  The  graphite  is  placed  in  a 
crucible  of  the  same  material,  together  with  the  molten  metal, 
with  which  it  is  to  be  impregnated.  The  crucible  is  then 
l)luced  in  the  cylinder  of  a  large  press,  and  a  partial  vacuum 
created  simultaneously  with  the  application  of  heat.  Upon 
the  completion  of  this  operation  high-pressure  air  is  admitted 
to  the  cylinder  of  the  press.  The  plunger  of  the  press  on 
which  rests  the  crucible  is  also  forced  up  by  hydraulic  pres- 
sure. After  impregnation  the  graphite  is  found  to  have 
absorbed  metal  enough  to  increase  its  original  weight  by  150 
per  cent.     For  bearing  purposes  the  alloy  used  is  babbitt. 


OXV-ACETYLENE  WELDING  IN  BOILER 

REPAIRS 

The  Atlantic  Coast  Line  has.  to  a  very  large  extent,  dis- 
continued the  practice  of  riveting  fire  box  seams  in  loco- 
motive boilers,  and  instead  is  welding  these  seams  by  the  oxy- 
acetylene  process.      The  only  riveting  that  is  done  is  through 


more  clearly)  and  the  door  sheet  is  clamped  in  position. 
The  flanges  on  the  tube  and  door  sheets  are  flanged  cold  to 
a  radius  of  ^-in.  This  work  is  done  in  a  250-ton  section 
flange  press. 

The  old  firebox  is  removed  by  the  oxy-acetylene  cutting 
process,  and  the  boiler  is  lifted  from  the  frames  and  dropped 
on  to  the  new  box.     The  mud  ring  is  put  in  place  and  the 


Fig.  1 — New  Firebox  Ready  to  Be  Applied  to  the  Locomotive  Boiler         Fig.   2 — Door   Sheet   of   New    Firebox    Partially    Welded    In 


the  mud-ring.  By  following  this  practice  the  cost  of  manu- 
facture and  the  cost  of  firebox  repairs  is  materially  reduced. 
The  method  of  applying  new  fireboxes  to  wide  tirebox  en- 
gines is  also  greatly  simplified.  The  new  firebox  is  made 
in  three  pieces,  namely,  the  side  and  crown  sheet  (in  one 
piece),  the  door  sheet  and  the  tube  sheet.     Four  or  five  new 


firebox  secured  so  that  the  boiler  can  be  replaced  on  the 
frames  thus  giving  the  other  workmen  an  opjwrtunity  for 
doing  their  work.  The  mud  ring  is  riveted  in  place,  the 
staybolts  applied,  the  door  sheet  welded  in,  and  the  crovsn 
bolts  applied.  Fig.  2  shows  the  door  sheet  partially  welded 
in.     On  the  narrow  firebox  engines  the  firel)o.\es  are  applied 


Fig.  3 — Firebox  to  Be  Welded   by  Oxy-Acetylene 


Fig.  4— Side  Sheet  Patch 


Fig.  5 — Firebox  Corner  Weld 


fireboxes  are  made  at  one  time  for  certain  classes  of  engines  in  five  pieces  and  without  removing  the  back  head  or  the 

and  held  in  stock  to  be  used  as  needed.     This  work  is  all  mud  ring,  and  leaving  the  boiler  in  position  on  the  frames, 

done  with  templates  and  the  fireboxes  are  fitted  to  a  standard  These  pieces  are  the  two  side  sheets,  the  tube  sheet,  the  crown 

mud-ring  as  shown  in  Fig.  I.     The  tube  sheet  is  welded  in  sheet  and  the  door  sheet.     It  will  readily  be  seen  that  by  this 

(the  weld  is  painted  white  in  the  illustration  to  bring  it  out  practice  a  large  amount  of  time  and  labor  are  saved  with  an 
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uliidi  .iri-  liiiimd  to  (ipiii  outward  for  convenience  in  clean- 
ing. 

The  interior  tini>h  ui  the  bodv  i>  in  vermilion,  the  steel 
work  bein<r  grained  in  imitation  wood.  The  drawinu  nx)m.* 
are  nni.-hed.  one  in  Culian  malioqan},  and  tlie  otiier  in  Kng- 
li^h  oak.  while  the  sniokinn  nM»ni.-^  and  pa'^.'-aiicwaxs  are 
finished  in  Koko.  Ihe  women's  lavatory  is  finished  in  white 
enamel  and  vtrmilioii  and  th<'  walls  of  all  -aloon-  .ire  (ov- 
^ered  with  's-in.  i:la/rd  tile,  iinl.irjdiil  in  ( i  innit  a|'|>linl  to 
expandid  metal  lath. 

1  he  cars  are  t'ltted   with  tlie  Stone  electric  lij^^ht  .system. 
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.       lv-> 
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I>y  the  use  of  two  Sin.  (haiuuls,  plaet-d  with  the  flaniie^  ;- 
joinint;  and  covered  on  top  for  the  unatrr  i)art  of  ti  ir 
kii<:tii  l>y  the  jiu»et  |)lates  whirh  form  the  to|i  llani^e  of  le 
tian.-om  members.  The  center  plate  and  longitudinal  l>olr  .-r 
is  an  integral  steel  casting,  whieli  is  bolted  to  the  built  >, 
iraii-versc  l)olsters.  Woods  roller  side  bearings  are  used  a-xd 
till-  truiks  ^'(ured  to  the  car  body  by  ("oleman  locking  cep  t 
pill-.      I'hc  truck-  are  fitted  with  ( lasp  brakc^--    ■    - 

.\mong  the  >pecial  appliaiui>  with  wliich  the  cars  4re 
titled  may  be  mentioned  the  Miner  fri<  tion  draft  gear  aid 
iHilViiig  device,  the  Cliaftci'  drawbar  tentering  device,  i  e 
-National  stiel  trap  door>  and  .McC  ord  5-in.  by  9-in.  jourii  1 
boxes,  ihe  windows  are  I'ltted  with  Kdwards  >ash  fixtu!  - 
and  weather  -tri|)piiig  and  tiie  curtains  are  of  silk  tlni  i 
I'aiita.-nte.  Garland  vintilator.>  are  ajtplied  to  the  d<-.  . 
-a-h.  Ihi-  Oold  tar  luating  >y-tem  is  u.'^ed.  and  the  ei|ui; 
nil  111  iiuludo  the  I'rumvelKr  doul»le  duplex  coil  heater.     ..  , 


i»\G\'.  \in<  STKKI.  WHKI^I.S      ;         , 

-,      .  H^  <;  v..  SI  K  viN  :  i;^  .^  ^  '■ 

■   !..        (jcncral  |-<irciiiJti,  linrkiii^  Vallc>.  I.nitan.  (Mm. 

.;  (  i.n-idiralile  trouble  h.i-  been  experienced  in  finding  a 
convenient  method  for  determining  the  amount  of  servic  • 
nutal  on  .-leel  wlueb.  -u«  li  a>  i.~  re<|uired  lt\  M.  (\  li.  Rul' 
1(>.  llie  gage  -hown  in  the  illu-tratioii  ha>  been  found  ver. 
u-i  I'ul  and  uive-  tin-  de-iricl  inrormat ion  without  anv  com 
jJUlation  and  with  -ulVi<  ieiit  a<«ura(_\.  .\>  indicated,  the  gai;e 
i>  plated  perpeiidieular  to  the  tread  of  the  wheel  and  at  rigli' 
aniile-  to  it-  fa<e  by  pre-.-ini:  tin-  -traiglil  edge  on  the  inne: 
-ide  llu-li  again-t  the  fa<  e  of  the  wheel.      Ihe  |irojeiiion  on 


^  ^ii 


1 


J'  -■  / 


4»*Ma- 


f 1 


1 


Cross  Section  of  the  C.ir   Body   nnd   Horizontnl   Section   Through   the 

Windows  ."  ■         ' 

I  lie  liu'htinL:  t'lxture-  .irt  ol"  the  -eiiii  iiulireet  t\pe  pla<  ed 
on  the  (enter  line  of  the  upjKr  d(tk  niling.  Hoth  the  upper 
and  louiT  I.erth-  of  en  h  -e.  lion  are  titled  with  reading 
liu'ht-.  .,;.   ..  ...   ..■  ,.. 

Ikl  (   KS 

The  cars  are  carried  (tn  Simplex  six  wheel>  trucks,  with 
a  wlucl  ba-e  of  11  ft.  The  frame  of  thi<  tru(  k  is  of  the 
built-up  type,  in  wliich  both  structural  and  pre--ed  steel  sec- 
tions are  used.     The  side  frames  are  of  box  -ettion-.  fonm  d 
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Gnge  for   Determining  the  Amount  of  Service   Met.il  on  Steel   Wheels 

the  liori/oiii  il  ]i.irt  of  the  ijage  will  re-t  on  the  tread  of  the- 
wheel  at  a  point  oil  the  l>a-e  line  of  the  wheel.  The  slotted 
~<ale  i>  adjusted  liy  putting  the  -mall  projection  on  the  lower 
« iid  into  the  witne— ;  gnnive,  and  i,-  held  in  place  by  tighten-; 
iiiLT  the  set  screw.  The  gage  ma\  then  be  removed  and  tlie 
amount  (jf  servile  metal  determiiud  from  the  .*cale.  The 
fii^ure-  on  the  x  ale  -tart  '  i  in.  above  the  small  projection 
whidi  lit-  into  the  uitne—  i:r(M>ve.  Ihis  gage  may  i>e  easily 
tarried  in  tin  poi  kei  .iiid  the  in!drmati(rti  lan  l>e  obtained 
Ia   it-  ii-e  more  «  oiiveiiieiitly  than  I>\   mean-  of  (alipers.     \-. 

Si;i,h    l.l  l-.kli  All.\«.    .\li  1  Al  .      .\    -tlf    hibrii  atiiii;    metal    is 
de-cribed  in  the  .Si  ientifu  .\meri»  an,  in  whi(h  the  mechanical 
-iniii;th  of  L'raphite  i-   iin  rea-*>(l   by   impregnating   it   with    i 
metal.      1  he  mixture  i-  lailed  ■•(ira[ihalio> ,"'  and   is  Jiot  in- 
jiuid    by   (oiitait     with    oil.       ihe   graphite    i-     placed    in   a; 
I  ru(  ible  of  the  -aine  material,  together  with  the  molten  metal, - 
witJ!    wiiiih    it    i-   to  be   impregnated.       Ilie  crucible   is   then 
plaeed  in  tlu  ivlinder  of  a  large  |>ress.  and  a  |)artial  v.ic  uum 
treated  -imullaiieou-Iy  with  tlie  ajiplication  of  heat.     I'pon 
die  c  (»m|il(  tion  of  tin-  operation  hiL:h-| ire-sure  air  is  admitted 
to  the  cylinder  of  the   (ire--.       IJie   plunger  of  the  press  on". 
whitli  rest-  the  <  rut  ible  i-  al-o  toned  uft  by  hvdraulic  pres- ■ 
-ure.      After    imprcL'nation    the    irraphite    is    found    to   have 
all-orbed  metal  enough  to  iiurea.-e  its  original  weight  by  150 
per  cent.      I  <»r  licarim:  purpose'^  the  alloy  u-ed  is  babbitt 
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ox^ACHi^iKNi-:  \vi:li)ing  in  boilkk 

RKPAIKS 

rile  Atlantic  (oast  Line  has,  to  a  very  lari^c  extent,  dis- 

..iiuimu'd  the  praditc  of  rivctirm  tire  hox  >eanis  in  loeo- 
nioiivc  boilers,  and  instead  is  welding  these  seams  Ia  the  o.\\- 
n»  etvlene  process.       The  onlx   livetiiii^  that  i-  done  is  throutrh 


■   niofe   rleariy)    anrl    tin-   door   slitct   is   rlarhpt^l    iii    |>osition 
I  h*    l1anm'>  on  the  tul>e  and  d(M>r  -heits  are  tianiinl  lold  to 
a   railiu*  <»f  Js-in.      Ihi^  work   i>  done   in  a   J5<t-t«in   >ection 
llantre   press.     ,   \ 

The  old  fircl»o\  is  removed  l»y  ilie  o\y  aiityhiie  euitinc 
pro<  e<s.  and  the  iiodc  r  i«;  lifted  from  the  frames  an<l  dropped 
Oil  to  the  new  lio\.       Ilu    nuid   riiiii  i~  put   in  place  and  the 


P"ig.    1  —  New    Firebox    Rendy   to    Be    Applied   to   the    Locomotive    Boiler  Fig.     2 — Door    Sheet     of     Nev.     Firebox     P.Trtially     Welded     In 


he  niiid-nnu'-  By  following  this  practice  the  tt)>t  of  manu- 
faituri  and  lIu-  (ost  of  firehox  repairs  is  itiaterially  reduced. 
I  he  nulhod  of  ai)plyini:  new  I'lrelioxes  to  wide  lireliox  en- 
jiiu'~  i~  .il>o  yreatl\  -implitieil.  The  new  tireh<»x  i>  ma<U- 
m  liire^  piece.-,  naniel).  the  side  anil  crown  sheet  (in  one 
nit-ve).  the  d'HT  -heel  and  tlu'  luhe  sheet.      Four  or  live  new 


nril.ox  M-("ure«l  so  that  the  Itoiler  can  l)e  n|iiaced  nii  the 
frame-  tliii-  giving  the  other  workmen  an  opp<»rtunit\  for 
iloing  tlu  if  work.  Ihe  mud  ring  is  rivite*!  in  phue.  the 
-tavholts  applied,  the  door  -lieet  weldi'<l  in.  and  tin  4  nnvn 
hoh-  applied.  Fig.  2  show>  the  door  shei:t  partiall\  welded 
in.      <  )n  the  narrow   firiliox  engine-  th<'  firelioxt-  an    applie<l 


^ig.   3 — Firebox  to  Be  Welded   by  Oxy- Acetylene 


Fig.   4— Side   Sheet   Patch 


Fig.   5 — Firebox  Corner  Weld 


irel.oxi-  ail    made  at  one  tinu    for  lertain  classe>  of  engim-  in    fivt    piet  e-   ami    witiioul    removing   the   hack   head    or   the 

iml  held   in   stock  to  U'  u>ed   as  neede<l.       This   work   is  all  mud   ring,  and  leaving  the  hoiler  in  po-ition  on  the  frames. 

done  with  templates  and  the  t'lrehoxes  are  tltted  to  a  -tandard  llu-e  jiii-ce-  are  the  two  -i.ii-  -hi-et>.  the  tuln.-  sheet,  the  i  Town 

mud-ring  a-  shown  in  l"ig.  I.      The  tuhc  sheet  is  weUled  in  sheet  and  tin-  door  -heet.     It  will  readily  |»e  seen  that  l>\  this 

'the  W4>ld  i-  i)aiiued  white  in  the  illustration  to  liriim  it  out  jiraitin-  a  larye  amount  of  time  and  lalM»r  an-  -a\td  with  an 
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accompanying  decrease  in  cost.  This  work  has  been  done 
in  this  way  for  some  time  and  has  given  very  satisfactory 
results. 

In  applying  patches  to  the  fireboxes  the  oxy-acetylene  weld- 
ing process  has  also  been  found  most  satisfactory.  Fig.  3 
shows  the  interior  of  a  firebox  to  which  new  side  sheets  and 
a  part  of  a  door  sheet  have  been  applied.  The  scrapped 
sheets  were  cut  out  by  the  oxy-acetylene  process.  Fig.  4 
shows  a  new  lower  section  of  a  side  sheet  in  place  ready 
for  welding.  It  will  be  noticed  that  the  staybolts  are  applied 
before  the  welding  is  done.     Fig.  5  shows  a  weld  in  the  front 


A  LOCOMOTIVE  AXLE  FAILURE 

H.  W.  Belnap,  chief  of  the  division  of  safety,  Interstate 
Commerce  Commission,  has  recently  reported  on  the  loco- 
motive axle  failure  which  occurred  on  a  10-wheel  locomotive 
on  a  road  in  the  middle  west  and  which  resulted  in  the 
death  of  the  engineer.  While  the  locomotive  was  traveling 
at  a  speed  of  25  m.  p.  h.  the  left  main  driving  wheel  came 
off,  stripping  the  engine  on  both  sides.  The  engineer  was 
killed  by  being  struck  by  a  broken  side  rod.  The  axle 
failed  in  the  left  main  journal.     In  general,  the  failure  was 
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Weld  Through  Flue  Bhdcfes 
Fig.  6 — Crown  and   Tube  Sheet   Patch    Made   by  Oxy-Acetylene   Welding   Process 


corner  of  a  firebox  between  the  side  and  door  sheets.  In 
this  particular  boiler  considerable  trouble  was  experienced 
with  the  flanges  on  the  door  sheet  cracking  out  from  the  rivet 
holes.  The  door,  side  and  crown  sheets  were  cut  through  at 
the  rivet  holes  and  welded.  Fig.  6  illustrates  a  crown  and 
tube  sheet  patch  made  by  this  method  and  Fig.  7  shows  a 
front  tube  sheet  which  has  been  partially  cut  away  and  is 
about  to  be  repaired. 

While  many  other  roads  have  used  this  method  of  making 
boiler  repairs  the  practices  above  described  concerning  the 
application  of  new  firelio.xes  are,  at  least,  unique  to  a  large 
numl)€r.      The  saving  in  co<t  of  labor  and  the  reduction  in 


Fig.  7 — Tube  Sheet  to   Be   Repaired   by  Oxy-Acetylene  Welding 

the  time  an  engine  is  held  for  such  repairs  is  an  attractive 
feature  of  this  work.  The  Atlantic  Coast  Line  also  welds 
the  tubes  in  the  back  tube  sheet  by  the  electric  welding  pro- 
cess. The  tul)es  are  set  up  in  the  usual  manner  before  they 
are  welded.  If  leaks  occur  they  are  lightly  caulked  but  not 
rolled.  By  following  this  practice  a  night  boiler  maker  has 
been  eliminated.  The  information  for  this  article  was  ob- 
tained through  the  kindness  of  R.  E.  Smith,  superintendent 
of  motive  power;  D.  ^L  Pearsall,  shop  superintendent,  and 
L.  M.  Stewart,  l)oiler  foreman  at  the  Waycross,  Ga.,  shops 
of  the  Atlantic  Coast  Line. 


attributed  to  poor  workmanship  in  machining  the  axle,  as 
stated  in  Mr.  Belnap's  summary  of  the  report  which  follows : 

"The  evidence  presented  in  the  investigation  of  the  failure 
of  the  axle  under  engine  Xo.  1056  conclusively  shows  that  the 
workmanship  in  machining  the  axle  was  the  prime  cause  of 
its  failure.  There  was  an  area  of  metal  on  the  surface  of 
the  journal  which  showed  short  and  numerous  cracks  clearly 
attributable  to  the  roughing  cut  taken  in  the  lathe,  the  ef- 
fects of  which  did  not  turn  out  in  the  finishing  cut.  These 
surface  cracks  afforded  the  opportunity  required  for  such 
a  concentration  of  stress  as  led  to  ultimate  failure.  The  lo- 
cation of  the  place  of  rupture  was  an  unusual  one,  being 
near  the  middle  of  the  length  of  the  journal,  where  the 
stresses  in  service  would  not  ordinarily  attain  their  maxi- 
mum intensity.  The  presence  of  the  surface  cracks  explains 
why  rupture  occurred  at  this  unusual  place. 

"It  further  appears  in  the  investigation  conducted  by  the 
engineer-physicist  that  other  fractures  were  in  progress  which 
eventually  would  have  re.sulted  in  the  failure  of  the  axle. 
These  additional  fractures  were  located  in  the  metal  of  the 
wheel  seat,  on  the  left-hand  end  of  the  axle.  While  the 
length  of  the  hub  of  the  driving  wheel  was  8  in.  the  length 
of  bearing  which  it  had  on  the  axle  ranged  from  only  Yz  in. 
to  1  -yX  in.  The  starting  of  incipient  cracks  in  the  wheel 
seat  was  doubtless  influenced  by  this  imperfect  fit.  An  error 
was  made  in  laying  out  the  keyways,  and  two  groups  of 
holes  were  drilled  and  plugged  in  consequence.  All  of  this 
evidence  is  derogatory  to  the  class  of  workmanship  needed 
in  an  axle.  These  facts  concerning  workmanship,  however, 
would  not  be  known  after  the  engine  had  been  assembled  and 
put  out  on  the  road,  but  which  nevertheless  were  the  pre- 
cursors of  its  ultimate  failure. 

"The  quality  of  the  steel  of  which  the  axle  was  made  is 
not  held  responsible  for  the  failure.  Its  examination,  apart 
from  the  defects  due  to  workmanship  for  which  the  metal 
itself  was  in  no  wise  responsible,  showed  no  connection  be- 
tween its  failure  and  the  quality  of  the  steel.  Its  .structural 
condition  as  regards  initial  strains  showed  a  state  of  repose 
and  comparative  freedom  from  strains  of  magnitude  in 
greater  degree  than  the  heat-treated  axle  which  was  ex- 
amined, in  quest  of  correlated  data,  in  conjunction  with  it. 

"Primarily,  inspection  should  be  made  in  the  shop  and 
assurance  of  good  workmanship  received  before  an  axle  is 
in  the  first  place  assembled  in  an  engine;  and  in  view  of  the 
grave  consequences  which  sometimes  follow  and  are  likely 
at  all  times  to  follow  the  failure  of  an  a.xle,  any  indication 
of  a  defective  condition  should  be  fully  explored  and  the 
cause  of  such  trouble  ascertained  before  further  movements 
of  an  engine  are  made,  and  those  movements  which  are  es- 
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ential  to  get  the  engine  to  a  place  of  repair  should  be  made 
vith  caution. 

■'There  was  warning  given  of  impending  failure  when  the 
ngine  was  removed  from  the  passenger  train  which  it  was 
iiauling  and  replaced  by  another  engine.  Trouble  was  lo- 
oted in  the  oil-box  cellar,  but  search  was  not  continued 
-ufficiently  to  ascertain  why  there  was  trouble  w-ith  the  cellar. 
The  functions  of  the  oil-box  cellar  are  such  that  the  real 
seat  of  trouble  should  be  looked  for  in  other  parts  of  the 
mechanism,  and  the  inspection  not  confined  to  the  cellar 
alone.  Had  the  inspection  been  more  thorough  and  com- 
plete, it  is  probable  that  the  real  trouble  would  have  been 
discovered  and  the  accident  averted,  notwithstanding  the  de- 
fective workmanship  which  was  shown  to  have  existed." 


RACK  FOR  STORING  SMOKE  BOX 
FRONT  ENDS 

BY  JOHN  H.  NAGLE 
Chief  Draftsman,   Buffalo,-  Rochester  &   Pittsburgh,  Du  Bois,   Pa. 

More  or  less  trouble  has  been  experienced  in  ItKomotive 
erecting  shops  when  storing  smoke  box  front  ends  after  they 
are  removed  from  the  engines.  After  they  are  removed  they 
are  allowed  to  stand  around  the  shop  and  if  not  properly 
supported  they  may  fall  and  be  broken,  or  may  injure  em- 
ployees. 

To  avoid  this  the  Buffalo,  Rochester  &  Pittslmrgh  has 
designed  a  very  neat  and  inexpensive  rack  for  the  storing 
of  front  ends  when  not  in  use.  The  racks  shown  by  the  il- 
lustrations are  formed  of  a  series  of  loops  which  stand  in  an 


WHY  HAVE  AN  APPRENTICE  SCHOOL? 

BY  A.  B.  KERR 

Apprentice  Instructor,  St.  Louis  &  San    Francisco.  Springfield.  Mo. 

A  blacksmith  was  vigorously  protesting  against  the  educa- 
tional qualifications  which  barred  his  son  from  starting  an 
apprenticeship.  He  claimed  that  one  did  not  need  an  edu- 
cation in  order  to  learn  the  trade — in  fact,  the  real  reason 
why  he  wanted  his  lx)y  put  on  was  because  he  did  not  make 
much  progress  in  the  public  school.  Now,  this  blacksmith 
was  accounted  a  very  good  mechanic;  he  wasted  scarcely  any 
iron,  his  welding  performance  was  somewhere  close  to  100 
per  cent,  his  heats  were  always  neat  and  just  al)out  right.  He 
was  not  a  cut-and-try  mechanic.  He  could  not  tell  you  just 
how  he  did  secure  results,  but  he  got  them  just  the  same. 

Shortly  after  this  conversation  the  blacksmith  was  asked 
by  an  apprentice  who  was  under  instruction,  why  it  was  that 
too  much  draft  in  a  fire  was  not  a  good  thing  for  a  welding 
heat.  Xo  answer  was  forthcoming.  \\'hen  after  the  next  class 
period  the  apprentice  explained  the  reason  of  scale  or  oxidi- 
zation, he  was  submitted  to  much  chaffing.  Why,  that  was 
plumb  theory;  it  was  worse  than  that,  it  was  c-h-e-m-i-s-t-r-y, 
a  science,  a  study  for  long  gray  l>eards  who  puttered  around 
and  did  little  real  work.  This  was  a  blacksmith  shop  where 
they  were  paid  to  get  out  the  work. 

This  may  appear  to  be  exaggerated,  but  it  is  an  example 
of  what  is  occurring  in  most  shops — not  blacksmith  shops 
alone,  but  all  manner  of  shops.  It  is  what  has  happened, 
w^hat  is  happening  and  what  will  happen;  it  is  the  inevitable 
condition  which  surrounds  progress.    Progress  may  be  called 


-e'sf 


|< pjg 

Bars  Cut  6E  long 


e  7i  Lenfffhoffiaif ^ 

A  Convenient    Rack  for  Storing    Smoke    Box    Fronts 


upright  position,  spaced  2 3^  in.  apart,  w'hich  is  far  enough 
to  allow  a  crane  to  handle  the  fronts.  The  uprights  are 
formed  of  old  l;?4-in.  truss  rods  removed  from  gondola  cars 
to  which  steel  underframes  have  been  applied.  The  carrying 
members  are  old  80-lb.  rails  and  the  supports  are  standard 
cast  iron  rail  stops.  The  crossties  are  also  made  of  old 
truss  rods.  The  smaller  rack  is  for  front  ends  from  56^2- 
in.  in  diameter  to  66^' -in.  in  diameter  and  the  larger  rack 
for  front  ends  70^-in.  in  diameter  to  9144 -in.  in  diameter 
These  racks  are  now  in  u.se  at  our  various  shops  and  have 
proved  very  satisfactory. 


Mixture  for  Preventing  Scaling  of  Stationary 
Boilers. — A  mixture  for  preventing  scale  in  boilers,  con- 
sisting of  graphite  and  caustic  soda  in  the  proportion  of 
50  oz.  to  30  lb.,  has  been  found  effective,  it  is  said,  by  the 
chief  engineer  of  a  private  plant  operating  two  260-hp. 
B.  &  W.  boilers.  The  boilers  are  treated  alternately,  the 
mixture  being  fed  gradually  to  one  boiler,  and  during  that 
time  it  is  not  blown  down.  The  other  unit,  however,  is 
blown  down  every  morning. — Power. 


the  pathway  formed  by  practice  following  in  the  f(x)tsteps  of 
theory;  for  no  matter  what  the  practice,  a  theorj'  had  first  to 
be  formed,  a  plan  made  before  the  action  could  take  place. 

To  all  mankind  theory  gives  one  common  l^oon — the  abil- 
ity to  think  after  a  logical  and  conclusive  manner.  Since 
speech  is  an  expressed  thought,  then,  in  order  to  speak  know- 
ingly, one  must  first  be  able  to  think  coherently.  Take  the 
blacksmith,  for  an  example;  he  could  talk  all  around  any  fine 
point  of  his  trade,  yet  he  could  not  explain  these  points — he 
did  not  know  the  why.-.r' . 

Time  was  when  a  man  was  allowed  to  learn  a  trade  or  a 
business  by  personally  practicing  all  its  details;  if  asked  to 
do  a  piece  of  work  he  had  never  done  before,  he  had  a  satis- 
factory answer  read\- — he  had  never  done  it.  Now,  however, 
and  it  is  becoming  more  so  each  day,  men  are  called  upon  to 
do  work  that  they  have  perhaps  never  heard  of,  and  in  a 
way  they  are  expected  to  make  good.  Slotter,  shaper  and  planer 
work,  while  performed  on  three  separate  and  distinctly  differ- 
ent m.achines,  is  yet  of  the  same  nature;  few  mechanics  have 
experience  on  all  three,  but  they  are  expected  to  be  able  to 
successfully  do  work  on  all  of  them.    If  one  had  first  to  per- 
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form  all  possible  sums  of  addition  before  feeling  proficient 
it  would,  indeed,  be  a  hopeless  task.  We  know  that  as  quickly 
as  the  principle  of  addition  is  learned,  it  is  all  learned.  The 
theory  of  anything  is  nothing  more  nor  less  than  the  principle 
of  the  thing,  and  once  the  principle  is  understood,  the  rest 
is  but  a  case  of  applying  what  one  already  knows.  Principle 
must  be  known,  else  each  new  job  is  as  sailing  over  uncharted 
seas.  Had  the  blacksmith  known  the  theory  of  scale 
formation,  he  could  have  thought  out  the  answer  to  the  ap- 
prentice's question,  even  though  it  might  have  never  before 
presented  itself. 

Furthermore,  one  theory  or  principle  generally  presents 
another,  and  this  fact  promotes  more  or  less  comprehensive 
reading  and  argument.  It  suggests  and  abets  the  exchange  of 
ideas;  it  stimulates  "shop  talk,"  a  desirable  thing.  The  study 
and  knowledge  of  a  theory,  then,  promotes  thinking;  not 
dreaming,  guessing  or  speculation,  but  thinking,  the  kind  of 
thinking  that  requires  effort  and  training. 

Efficiency  depends  on  sound  common  sense,  upon  basic 
principles  followed  out  in  a  logical  and  a  conclusive  manner. 
Some  schemes  of  efficiency  have  failed,  others  have  been  of 
pronounced  success.  There  is  generally  a  pretty  fine  line  lie- 
tween  a  true  failure  and  an  honest  success,  and  good  sound 
practical  judgment  is  always  the  line.  1?'  it  possible  to  make 
an  efficient  mechanic  of  a  man  who  does  not  know  the  rudi- 
ments, the  principles  of  his  craft?  If  so,  is  he  not  like  a 
nicely  balanced  boat  fully  laden  and  floating  serenely,  Imt 
if  tipped  even  the  slightest  it  will  immediately  sink  out  of 
sight?  A  man  is  not  efficient  if  he  is  liable  to  capsize  when 
any  little  irregularity  presents  itself;  he  is  neither  self-re- 
liant nor  resourceful,  two  quite  important  characteristics. 

All  men,  and  especially  the  younger  ones,  such  as  appren- 
tices, junior  clerks,  etc..  should  l)e  taught  principle.  They 
should  not  be  put  doing  anything,  or  at  least  rarely,  unless 
the  theory  or  the  true  meaning  of  the  work  is  first  explained 
to  them.  Fir.'^t,  because  the  employee  is  then  in  a  better  mood, 
cheerfully  and  intelligently,  to  perform  the  task.  Second, 
because  the  employee  is  in  training  better  to  know  the  detailed 
demands  of  the  business,  to  gain  some  idea  of  possil)le  im- 
provements or  extensions  of  the  business.  Third,  l)ecause 
the  employer  is  so  truly  educating  his  men  that  they  grow 


DRIFT  FOR  TRUING  UP  SUPPLY   VALVL 

STEM  GUIDES 

BY  F.  W.  BENTLEY,  JR. 

The  supply  valve  stem  guides  in  the  supply  valve  caps  o; 
Westinghouse  air  signal  reducing  valves  are  frequently  founc 
l)ent;  that  is  they  are  not  true  with  the  rest  of  the  cap  anc 


The  Drift  and   Its  Application  to  the  Valve  Stem  Guide  In  the  Cap 

often  to  such  an  extent  that  the  valve  below  will  1>e  forced 
to  tip  and  overcharge  the  signal  line.  This  condition  results 
from  a  number  of  causes,  such  as  working  a  dirty  valve  free 
in  its  bushing  seat,  trying  to  apply  the  valve  cap  without  cut- 
ting out  the  cock,  and  a  few  other  things  that  a  careful  man 
would  not  attempt.  The  sketch  and  photograph  show  de- 
tails of  a  handy  centering  drift  with  which  the  guide  can 
l)e  quickly  drawn  into  place.  Both  in  the  shop  and  round- 
house it  will  be  found  very  convenient  and  worth  the  time 
taken  to  turn  it  up. 


UNION   PACIFIC  METHOD  OF  FACING 

DRIVING  BOX  SHOE  AND 

WEDGE  FACES 

The  reclaiming  of  worn  driving  boxes  by  lining  in  the 
wedge  and  shoe  faces  with  bronze  ha?  been  quite  extensively 
practiced  on  the  Union  Pacific,  and  greatly  increases  the 
length  of  service  obtained  from  these  boxes. 

The  method  of  applying  the  bronze  is  shown  in  detail  in 
the  drawing,  the  bronze  being  cast  on  the  box  and  then 
machined  to  proper  dimensions.  Holes  are  drilled  for  1-)^- 
in.  plugs,  those  at  the  top  and  bottom  passing  through  the 
shell,  and  grooves  are  cut  at  the  corners  of  the  flanges  to  fur- 


^ 


'U 


^T^'^Ansr^'jF 


Plugs  Ig  Diam. 


\-- 


Noie:  Ho/es  for  Pfugs  are  Dri/led  /s'oiam.  faking  care,  incase  of  Centra f 
Four  Holes,  nof  to  Drill  T/irougrf?  Shell     Cut  Qroores  in  Side  Flanget 
of  Stioe  Fit  to  Forftier Secure  Liner. 

Box  is  then  Leyefed  up  and  Strips  for  Holding  Metal  at  Fnds.  put  in 
place.  After  tiead  Formers  for  Througf?  Plugs  are  put  in  posif/on 
Box  is  ready  for  Pouring,  but  must  firs  t  be  Heated. 
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Section  B-B. 

Detail  of  Bronze 

Hub  Liner. 


Details  of   Method   of   Reclaiming   Worn    Driving    Boxes  on  the   Union  Pacific 


in    self-reliance,    resourcefulness    and    progressiveness.      To  ther  secure  the  liners.     In  pouring,  special  head  formers  are 

any  honest,  aboveboard  business  there  never  has  been  any  used  in  connection  with  the  top  and  Ijottom  holes,  the  heads 

danger  from  education.  securely  holding  the  metal  to  the  box. 

It  is  submitted  that  the  desirable  mechanic  is  the  one  who  The  use  of  bronze  for  hub  wearing  faces  has  also  resulted 

not  onlv  can  do  a  particular  piece  of  work,  but  knows  how  in  a  longer  period  between  repairs,  as  the  lateral  motion  does 

and  can  tell  the  other  fellow.  not  increase  as  rapidly  as  with  the  usual  babbitt  facing. 


Operation  of  a  General  Flue  Shop 


Description  of   Atlantic   Coast    Line   Methods   and 
Equipment.      Safe    Ends   Are   Electrically   Welded 

BY  R.  B.  VAN  WORMER 
General  Foreman,  Atlantic  Coait  Line,  Waycross,  Ga. 


WORK  in  the  flue  shop  is  practically  a  continuous  opera- 
tion, and  the  shop  should  be  laid  out  with  that  end  in 
view.  The  more  continuous  and  rapid  the  work  is 
[>erformed  the  smaller  the  number  of  tubes  it  will  be  neces- 
sary to  hold  in  stock.  The  tube  cleaner  should  be  located 
it  the  main  entrance  of  the  flue  shop.  The  track  facilities 
-hould  be  such  that  the  second-hand  tubes  sent  to  the  shop 
for  safe-ending  can  be  unloaded  conveniently  from  the  car  to 
the  cleaner.  Similarly,  suitable  track  facilities  are  necessary 
at  the  point  where  the  tubes  come  out  of  the  shop  ready  for 
service  so  that  they  may  be  conveniently  and  promptly 
shipped  without  delay.  The  accompanying  diagram  shows 
tlie  general  arrangement  of  the  apparatus  and  track  connec- 
tions at  the  Waycross,  Ga.,  shops  of  the  Atlantic  Coast  Line. 
This  flue  shop  is  located  in  an  ell  or  corner  of  the  main  shop 
building,  and  occupies  a  space  40  ft.  wide  by  about  90  ft. 
long.  A  10-ton  overhead  crane  from  another  department  be- 
\<)nd  is  used  in  this  shop  a  small  part  of  the  time.     .All  of  the 


Flue  Shop  at  the  Waycross,  Ga.,  Shops  of  the  Atlantic  Coast  Line 

apparatus  in  the  .shop  has  individual  motor  drive,  thus  no 
belts  or  overhead  shafting  is  required.  The  figures  1,  2,  3, 
4  and  5  in  the  shop  layout  show  the  various  stations  of  the 
workmen  performing  the  consecutive  operations.  The  letters 
designate  the  equipment,  storage  space  and  tracks. 

The  flue  cleaner  is  located  just  outside  the  shop  on  the 
standard  gage  track  running  through  the  end  of  the  flue  shop 
and  is  designated  as  track  Y.  There  is  also  another  standard 
gage  track  marked  X,  passing  through  the  building  at  the 
other  end  of  the  flue  shop.  The  track  Z  is  a  run-around  track 
common  to  all  of  the  shops.  The  second-hand  tubes  shipped 
in  from  outlying  points  may  be  unloaded  either  directly  from 
a  car  on  track  Z  at  W,  into  the  cleaner,  or,  if  they  are  re- 
ceived in  an  open  car,  from  track  Y,  they  being  picked  up 
with  a  crane  and  special  slings  provided  for  the  purpose  and 
loaded  onto  a  special  tube  car  and  delivered  to  the  cleaner. 
By  the  later  method  the  tubes  can  be  unloaded,  placed  in  the 
cleaner  and  the  cleaner  started  in  not  more  than  15  minutes. 
The  new  tubes  are  received  on  track  A',  unloaded  with  an 

"Abstract   of  a   \)aper  presented  to  the   Southern  &   Southwestern   Railway 
Club. 


overhead  crane  and  stored  adjacent  to  the  tracks  as  shown. 
About  500  new  tubes  per  month  are  handled  at  this  shop. 
All  second-hand  tubes  are  received  with  their  firebox  ends 
heading  into  the  shop  and  at  this  general  shop  the  arrange- 
ment is  such  that  the  tubes  are  removed  from  the  boiler  and 
replaced  without  feeing  turned  end  for  end. 

SHOP   EQUIPMENT 

Flue  Cleaner. — The  flue  cleaner  is  the  Ryerson  overhead 
type,  with  suspended  case-hardened  chains.  It  will  handle 
500  2-in.  tubes,  24  ft.  long  and  at  one  time.  This  machine  is 
driven  by  a  20-hp.  motor  and  it  raises  and  lowers  the  tubes 
into  the  pit  by  its  own  power.  It  may  be  loaded  and  started 
in  less  than  15  minutes,  and  unloaded  onto  the  flue  car  in 
the  same  length  of  time. 

Flue  Cutter. — The  flue  cutter  B  is  home-made  and  very 
simple  in  construction,  consisting  of  a  4-ft.  shaft  secured  at 
one  end  in  a  swivel  bearing.  The  other  end  carries  the  disc 
cutter  which  is  secured  in  a  bearing  carried  on  a  screw,  per- 
mitting the  cutter  to  be  fed  down  by  hand.  The  shaft  with 
the  cutter  is  driven  by  a  2-hp.  motor  connected  with  the  shaft 
by  a  silent  chain  for  the  necessary  flexibility.  This  machine 
will  cut  off  a  cold  tube  in  7  to  10  seconds  after  it  has 
been  placed  in  the  machine. 

Safe  End  Machine. — The  safe  ends  are  made  on  a  Mc- 
Grath  safe  end  cutting-off  machine  located  at  A.  This  ma- 
chine is  designed  to  automatically  and  correctly  cut  off  safe 
ends  to  the  various  lengths  for  which  it  is  set,  and  is  so  ar- 
ranged that  either  stock  or  scrap  tubing  can  be  used.  The 
machine  also  automatically  scarfs  the  safe  ends,  but  for  elec- 
tric ^^elding  this  feature  is  unnecessar>',  since  both  the  tube 
and  safe  end  should  be  cut  off  square. 

Electric  Welder. — The  safe  ends  are  welded  to  the  tubes 
by  an  electric  welding  machine  made  by  the  Thomson  Weld- 
ing Machine  Company.  This  machine  operates  on  a  single 
phase,  60  cycle,  alternating  current  at  440  volts.  This  volt- 
age, however,  is  stepped  down  to  4  to  6  volts  and  with  a 
current  of  4,400  amperes  requires  about  22  kw.  About  45 
tubes  per  hour  can  be  welded.  The  machine  contains  a  break 
switch  operated  by  foot  treadle  and  another  switch  tapping 
the  primar\  coil  so  that  the  current  can  be  varied  for  different 
gages  of  tubes.  On  the  top  of  the  machine  are  two  sets  of 
quick-acting,  water-cooled,  bronze  clamps,  one  for  the  tube 
and  the  other  for  the  safe  end.  The  safe  end  clamps  are 
connected  to  a  5 -ton  double-acting  oil  jack  operated  by  a 
convenient  lever,  which  is  used  to  force  the  safe  end  against 
the  tube  during  the  welding.  The  clamps  are  connected 
directly  to  the  terminals  of  the  secondary  coil  of  the  trans- 
former. The  entire  surface  of  the  tubes  is  gripped  by  the 
clamps  so  that  the  current  will  enter  the  tube?  throughout 
their  circumference.  In  operating  this  machine  the  tul>e  and 
safe  end  are  dropped  into  their  respective  dies  and  clamped; 
the  switch  is  closed  by  the  foot  treadle;  the  tube  and  safe 
end  begin  to  heat  up  instantly  at  their  abutting  ends  in  full 
view  of  the  operator  and  when  at  a  welding  heat  they  are 
forced  together  by  the  jack,  and  at  the  same  time  the  treadled 
switch  is  opened.  The  tube  is  then  removed,  having  a  thor- 
ough, sound  but  re-in  forced  or  enlarged  weld  due  to  forcing 
the  safe  end  against  the  tul)e.  With  this  method  of  welding 
best  results  are  obtained  by  using  safe  ends  of  the  same 
thickness  as  the  tubes.    With  the  practice  of  welding  the  tulles 
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form  all  possihlc  »uni-  of  ailditimi  lufon  fttliiiL:  pmtuiint 
It  would,  indtrd.  he  ;i  1u)jhU>s  task.  Wt*  kn«)\v  that  a>  <|iiit  kly 
a=  tIr"  print  iplf  of  addititin  i»  Uariu-d.  it  i>  all  Kariuth  Tlic 
tlu'ory  of  anytliiiiti  is  nothini:  inorr  iior  h-«>  than  llu'  priiu  iplc 
^{  tlu  tiling,  and  once  tin-  prin*  ipK  i>  understood,  the  rest 
:■»  l>ut  a  ease  of  applyini:  what  om  alrea«ly  knows.  IViiu  iple 
mu*t  ]>v  known,  else  eat  h  new  joh  i>  as  >ailin'.z  over  unt  harted 
Ha>.  n.ul  the  Mat  k.-niith  known  tlu  theor\  of  .-tale 
formation,  lu-  tould  havr  thouylit  out  the  an>wer  to  the  ap- 
(>rentiee's  «|ue^ti«)n.  even  thouyh  it  tniuht  ha\e  never  htfore 
presented  itst-lf.  i 

I'urtherinore.  one  tlu-ory  t)r  principle  iien»rall\-  presents 
mother,  and  tiii>  fait  promote*  more  or  le>s  (()mprehen>ive 
n-adini;  and  argument.  It  ~ui;t:«~t-  and  ahet*  the  fxehani^e  of 
jdea*;  it  >timulate''  '■■«hop  t.ilk."  a  de>iral>le  thinti.  Ihr  ~lud\ 
and  knowU'di,'!'  of  a  theory,  then,  promote-  thinkiiii,';  not 
inamini;.  L;ue--iim  or  >pt<  ulation.  I'Ut  thinkinL:.  the  kind  of 
hinkiim  that  re<|uires  effort  and  trainini,'. 

I'tVuii  in  \  drpi-nds  (»n  -ound  <  ommon  mii-c.  upon  l.a-ie 
prineiple>  followed  out  in  a  loiiit  al  and  a  (  om  hi>ive  manner. 
Somi'  M  heme-  of  effi(  ienr\  have  failed,  otlu  r-  have  httn  of 
[troniHUued  •'{h>j^.  Ihen  is  'generally  a  prttt\  line  line  l>e- 
fween  a  true  faihiri'  and  an  hoiu -t  ~u»  1 1--.  and  <^ood  -ound 
praetiial  judi^ment  i-  .il\\a\-  tlu  line.  I-  it  p«i>>-ilile  to  make 
in  eftu  ient  nunhanii  of  a  man  who  doe-  not  know  the  rudi- 
ment-, the  print  ipli-  of  hi-  trafl:  If  -o.  i-  he  n<it  like  a 
nicely  hahnued  l>oat  fully  l.njen  .intl  tloatimr  -ennelv.  I>ut 
if  tip|>ed  even  the  -liizhtest  it  will  immedialel\  -ink  out  of 
-it;ht>  A  man  i-  not  eft'i*  ient  if  he  i-  lial.h  to  i  ap-i/,t  when 
any  little  irregularity  pre-ent-  it-elf;  he  i-  neither  -elf-re 
liaiit  nor  n-ounefid.  tun  <|uite  importaiu  t  harat  it  ri-tii -. 

All  nun.  ami  e-p<t  iall\  tlu  \<»uni:ir  one-.  -u(  h  a>  appren- 
tice-,, junior  t  lerk-.  eti ..  -houhl  Ik  laui^ht  prim  iple.  ihev 
-hoidtl  not  !'«■  put  doilii!  an\tliin-i.  or  at  h.i-t  rarely,  unit— 
the  tlutir\  or  tlu-  true  nuanin'r  of  tlu  work  i-  t"ir-t  e\plaim-d 
t<i  them.  |-"ir.-t.  because  the  employee  i-  then  in  a  hetter  niootl. 
t  heert'ulh  .itul  intelligently,  to  perform  the  ta.-k.  ."^etond. 
ill*  au-e  the  em|tlo\ee  i-  in  training:  hettt  r  tti  kiuiw  the  tletaileil 
ilem.intl-  of  tlu-  l>u>iiu---.  to  L^ain  -oim-  itiea  tif  ptf.-ililt  im 
provement<  or- cxten.-ion-  of  the  l>u-int--.  I  liinl.  l.etau-t 
dit    I  inplcwr  is  so  truh    t-thuatiiiL:   hi-   men    tint    ihe\    '^ri<\\ 
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The  su|>pl\  valve  -tem  uuide-  in  the  -upply  valve  caps  o 
\\  e-tin<4hou.-i-  air  -iu'nal  reducini;  valvt-  .ire  fre<|uentl\  fount 
Kent:   that   i-  tht-y  are  not  true  with  the  re-t  of  th<    <  ap  ant 
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The   Drift  and    Its   Application   to  the   Valve  Stem   Guide     n   the   Ca( 

olleli   to  -111  h   an   evtelit   that   the   \alve  helow   will   l.e   forced 
to  tip  and  overcharge  the  signal  liiu-.      ihi-  condition  result- 
from  a  mimher  of  cau-e>.  -ui  h  a-  workinii  a  dirty  valve  free 
in  it-  l'U>hiiu:  -eat.  trvinu  to  apjdy  the  \al\e  <a|>  without  tUt 
liiii,'  out  the  Khk.  and  a  few  other  thini;-  that  a  careful  man 
wouM    not   attempt,      'ihe   -ketch   and   photo'jraph   -how   de 
tad-   of  a    handy  lenteriii!,'   ilrift    with    width    the   1,'uidi-   tan 
III-  iiuitkly  ilrawn   into  plate.      Hoth   in  iht    -hop  and  nanul 
hou-e  it   will   Ik-  ftiund  very  idnvinieiit   ami    wnrth  tin    timt 
i.ikeii  tti  turn  it  up.  ..         .  .  .  _  . 


LMoN  ivvciMc  mi: nioi)  Oh  i  acinc; 

l)KI\  l.\(;  I5()\  SIIOK  AM) 

WKlKil^  FACliS  J: ■\^-', '<■::; 

Iho  reclaim int:  of  worn  ilriviiiL;  hox;.-  Ity  lininir  in  tlu 
wnL'e  and  -Ikh'  face-  with  hroii/e  h.i-  hein  i|uiti-  e\ten-ivel\ 
pr.it  ti<  til  on  the  Inion  Paiifit.  ami  ureativ  iiurea-i-  tll*- 
li  iii^lh  oi   -t  nice  ohtaineil  from  the-e  l.oxe>.>       .■'■.■'-,.  "■'.:' 

I  lit  nuthoil  of  aii|il\inu  the  hron/i  i-  -lu»wn  In  di-fail  ir. 
the  ilrawinir,  the  l>ron/.e  heinii  t.i-t  on  the  ho\  ami  thei^ 
maihiiU'd  to  proper  dimeii-ion-.  Hole-  are  ilrilled  for  l\s- 
in.  pluLi-.  tlut.-e  it  the  top  .ind  hottoin  pa--in!,'  thniuuh  the 
-lit  11.  ami  '.,'roo\e-  are  i  ut  at  the  t  onu  r-  nf  llu    tlaime-  to  fur- 
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tJrjff :  HoMs  .<&/■  Plugs  are  Dr/fled  !^  D/am  faking  care,  in  case  of  Cen*ra' 
Four  Hofei),  not  to  Or///  Through  3he/f      Cut  Orooires  in  Sic/>?  F/anget 
of  Shoe  Fit  fo  Further  Secure  Liner. 

Box  is  then  Leve  fed  uo  and  Sfrips  for  Holding  ^e*a,'  af  fnds.  Duf/ry 
place    Affer  Head  Formers  for  Throcfg.h  P'l'C5  C"  du^  m  ccs'f'or} 

..         Box  is  ready  for  Pouring,  but  must ^^irsf  be  Headed. 
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St^r.-1-ion  B-B. 
De'fail  of  Bronze 
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Details   of    Method    of    Reclaiming    Worn    Driving    Boxes    on    the    Union   Pacific 


in   5elf-ri-liance.    n -ouriefulne>-    .ind    pniszre— iveness.      'Jo      ther-eiun   the  liiur-.      In  jiourini:.  >pei'al  he.id   former*-  are 


anv   luuu-t.   ahovehoanl    !.u-im--   tin  re   never   ha-   heen    any 
danuer  from  edui  ation. 

It  i-  -uhmilteil  that  the  tlt-iral.li  me.  haiiit  i-  the  one  who 
•lot  onl\  tan  «lo  a  partimlar  piei  e  of  work.  l«ut  know-  how 
iml  <  an   tell   the  ollit  r   itllow. 


u-id   in  tiimuction  with  the  top  and  hottom  hole-,  the  In  .ids 
-iiiirely  hoIdiiiL.'  the  metal  to  the  Iki\. 

ihe  u-»  of  liroii/e  for  luil>  weariiiL:  fate-  li.i-  al.-o  n -uited 
ill  .1  lomit  r  period  iKtweeti  re|iair-.  .l^  the  lateral  m(»tion  doCf 
iiiii   im  rea-e  a-  rapidh    a-  with  the  u-ual  I'.iM'itt   f.u  ini:. 


-  !••  •■: 


Operation  OF  a  General  Flle  Shop 

•.  rv-.;.    .j^'^;,^^^^^^^  of    Atlantic   Coast    Line    Methods   and 

.':''^'''::^'  ■•■^-'''  .''j-'C  ■  ■■':  l^quipnient.      Safe    Knds    Are    KlectricalU     Welded 

V.;:l\^U^:.'i  ■   ;;  ^j;;   ;       r  b^  h.  k.  \  an  wokmkk  - 

•;■,;>.,-"..'"    .•^■.  ■•'•••.  '..'r   .     Cleneral  Foreman,   Atlantic  Coast  Line.  N\a\cn)ss.  Cla.  : /./ 


Y'7<>KK  ill  till- tUu-  .-li»)|)  i>  itr.nli(;ill\  a  Mjminu()U>  opcra- 

'yV       '■""•  '""'  *''*■  -li<'l'  "litiuld  1h-  laid  «mt  witli  that  cud  in 

vi«\v.      Jhc  more  (t»ntinu()U>  and  rapid  tliV  work  is 

rfornu'd  the  smalKr  llu'  luiniKcr  of  tul<e~  il  will  1)0  ntro>- 

r\    t»»  hold   in  >t(M  k.       1  lu-  tulK-  diancr  should  he  hKatcd 

tJR-  niuin  entrance  of  the  line  >hop.     '1  he  trark  faeilitie> 

lould  he  su«  h  that  the  M'lond-hand  tubes  sent  to  tlu-  >iiop 

.r  >afe-en«lin,u  ean  he  unloaded  tonveniently  from  the  car  lo 

;n-  ileaner.     Similarl).  -uitahle  track  faiilities  are  necessary 

t  tlie  |)oint  where  the  tuhe>  (ome  out  of  the  shop  ready  for 

■rviec   so   that    the\    nia\     lie     ( (invenieiitly     ami     ])roniptl\ 

iiip|»ed   without   dela\ .       The  at<(Hii|)anyini;(liaiirani   >h«)W- 

!n'  general  arraiiireinent  of  the  apparatus  and  track  tonnec- 

ion>  at  till-  \\a\(ro>>.  (ia..  -«hop-  of  the  Allanlit    Loa-t  Line. 

I  lii>  llue  .-hop  i>  lo(  atfd  in  an  1 11  (ir  torner  of  the  main  >ho|) 

lildini;.  and  <m  cupies  a  space  4<i   ft.   wide  hy  al»out  *'i>   ft. 

ill.:.     .\   lo  loll  overlu-ad  crane  from  another  di|iartmtnt  ite- 

.;ii|  i-  usitl  in  thi-  -hop  a  -mall  part  of  llu-  limi  .     .Ml  of  the 


Flue   Shop  nt   the  Waycross.   Gn  .   Shops  of  the   Atlantic   Coast   Line 

apjtaraiu-  in  the  -Imp  iia-  individual  motor  drive,  thu-  no 
helts  or  ovtrhead  -haftinu'  i^  rei|uired.  Ihe  nL,airc>  1.  2,  .\ 
4  and  .^  in  the  >hop  laviiut  -h<»w  the  various  stations  of  the 
U()rknun  performini:  the  con-»(  iitive  operation>.  The  letters 
'icsitrnate  the  i<|ui|>ment.    -toratze   >pa(  e   and    tra«k>. 

Jhi  llui  t  l«-,uur  I-  Imati-d  ju-l  (Uii-ide  the  shop  on  the 
•standard  uaue  track  running'  throui:h  the  end  of  the  llui'  -hoj' 
■UMi  i-  de.-ii,Miated  as  trai  k  L.  i  lu  re  i<  ai-o  another  standard 
ga.ue  track  markid  A'.  j)a— iiiL:  tlirouuh  the  huildinii  at  tin 
otlier  end  of  the  Hue  shop.  1  he  trac  k  /  is  a  run-around  track 
(cmmon  to  all  of  the  shops.  The  second-hand  tuhe-  shipjud 
in  from  outKint;  points  ma\  he  unloadetl  eith(  r  diredlx  from 
a  car  on  track  Z  at  If  .  into  the  cleaner,  or.  if  tlu\  are  n 
ccived  in  an  o|)en  car.  from  trai  k  L.  tiny  lieintr  picked  up 
with  a  ■(  raiie  and  special  -lini:-  ])rovi(li(l  for  the  pur])o>e  ami 
lo.ided  onto  a  -jiecial  tul>e  car  anil  dilivtnd  to  the  cleatur. 
liy  tin   latir  nuthod  the  tulies  can  In-  uidoadid,  placed  in  the 

leaner  and  the  cleaner  -tarted  in  not  m(»re  than  \S  minutes. 

ihe  lu  w    tulie-   ari-  received   cm   track   A',   uidoaded   with  an 

•Alp^irait  ivf  a 'jiapt'v  jire«e»>rt'l  1"  Jlif^-'cittiern  &  •■So««)twe.«tcei'n   Railway 
flub.  :':■:.'■  ■.':■■.  ;  ;  ■:'■'' .  •-.■■■-'  '       ■ 


c Airhead  crane  and  storecj   adjacent  to  tin    tracks  as  shown 
.\ltout  >i)()  new  tul)es  per  month  are  handled  at  this  -hoj) 
.All  second-hand  tuhes  are  receiveti  with  their  lirehox  encJs 
he;idinir  into  the  -hop  and  at  this  general  shop  the  arrange- 
ment i.-  -uc  h  tiiat  the  tulie>  are'  removed  from  the  hoiler  and 
re|ilaced  without  l»ein<;  turned  end  for  end. 

'  ■  ;=      SHOP  Fc.n'nnTFXT 

/•//</•  Cli'iturr. — The  lluc  de.mer  i>  the  Rycrson  overhead 
t\pe.  with  su>pended  ca>e-hardened  ehain>.  It  will  liandle 
5<K»  2-in.  tubes,  24  ft.  lonij  and  at  one  time.  This  machine  is 
driven  li\  a  2<)-hp.  motor  and  it  rai-e-  ancj  lower>  the  tube- 
into  the  pit  by  it-  own  powe  r.  It  may  be  loaded  and  -tarted 
in  le-.-  than  15  minute-,  anci  unlctacled  onto  the  llue  car  in 
the  same  lenyth  of  time-. 

l-luc  Cnthr. — 'riie  Hue  c  utter  7^  i-  home-made  and  ver\ 
-imple  in  construction,  consisting  of  a  4-ft.  shall  secured  at 
one  end  in  a  -wi\e'l  be.iring.  The  other  oncl  carries  the  disc 
c  utter  whic  h  i-  -ecured  in  a  bearing  carried  on  a  screw,  jjcr- 
mittin'j  the  cutter  to  be-  fed  down  by  hand.  I  he  >haft  with 
the  cutter  i>  driven  by  a  2-hp.  motor  connected  w  ith  the  shaft 
by  a  silent  chain  lor  ^he  ne-ce->ary  llexibility.  Tin-  machine 
will  cut  c)ff  a  cold  tube  in  7  to  10  -c-conds  after  it  has 
been  placed  in  the  machine. 

Siifc  End  M ill U inc. — Ihe  safe  ends  are  ma<le  on  a  Mc- 
(irath  ^afe  encl  c  utting-c»fl"  machine  IcKated  at  .1.  Thi-  ma- 
chine i.-  designed  to  automatic  all\  and  ccirrectly  cut  off  safe 
ends  to  the  various  lengths  for  which  it  is  sot.  and  is  so  ar- 
ranged that  cither  stock  or  scrap  tubing  can  l»e  used.  The 
mac  hine  al-o  automalicallx  scarfs  the  safe  ends,  but  for  elec- 
tric welding  this  feature  is  unnecessary,  since  Urth  liic  tube 
and  -ale-  encl  should  be  cut  off  scjuare.  -^  .y- 

Ehrlric  Welder. — The  safe  ends  are  welded  to  the  tul>es 
by  an  electric  welding  machine  made  b\  the  Thom-on  Weld- 
ing Machine  Companx.  This  machine  operates  on  a  -ingle 
|)ha-c.  ()0  cycle,  alternating  current  at  440  volts.  I  his  volt 
age,  however,  is  stepjH'd  down  to  4  to  b  volts  and  with  a 
current  of  4.4o0  ampere-  recjuires  about  22  kw.  .\U>ut  45 
tubes  per  hour  can  be  welcled.  Ihe  machine  contains  a  bre-ak 
-witch  operated  by  foot  treadle  and  ancuher  switch  tapping 
the  i)rimar\  coil  -o  that  the  current  can  be-  varied  for  different 
yagcs  of  tultes.  On  the  top  of  tin'  machine  an?  two  sets  of 
quick-acting,  water-cooled,  bron/e  damps,  one  for  the  tube 
.md  the-  other  for  the  -ale-  end.  Ihe  safe  end  » lamp?  an- 
coimected  to  a  .^-ton  double -ac  tint:  c)il  jack  oinrated  by  a 
convenient  lever,  whic  h  i-  u-ed  to  force  the  s;ife  end  ag.iinst 
the  tube  during  the  we-lcling.  The  clamps  ■  are  cc)nnect<?d 
directly  tct  the-  terminal-  of  tin-  «H-eonelary  eoi)  of  the  trans- 
former. The-  entire  surface  of  the-  tubes  is  griitjK'd  by  the 
ilamj)S  .-o  that  the  current  will  enter  the  tube-  throuchout 
their  circ  umfi-rc-nc  e-.  In  opcr.iting  this  machine-  the-  tube-  and 
-afe  end  are  dropjud  into  their  resjH'ctive  dies  and  clamped; 
the  switch  i<  c  lo-ed  1)\  the-  foot  treadle;  the  iuIh-  ancI  safe' 
I  iid  t)cgin  tc»  heat  uji  in-tantl\  at  their  abutting  c-nd-  in  full 
view  c)f  the-  o|»e-rator  and  when  at  a  welding  lu-at  tlie-\  ale- 
fore  eel  together  b\  the  jac  k.  and  at  the  same  time  the  treadled 
-witch  is  opened.  The  tube  is  then  remove'd.  having  a  thor- 
'>ugh.  sound  but  rc-inforccxl  or  enlarged  weld  due  to  forcing 
the  safe  end  against  the  tube.  \\  ith  thi-  niethcMl  of  welding 
be.-t  results  arc-  obtained  by  usijig  -afe  eiicl-  of  the-  -ainc 
thic  kness  as  the  tubes.     \\  ith  the  j>rac  lice-  «»f  welding  the  tube- 
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into  the  hack  tuhe  sheet  this  is  not  a  disadvantage,  since  the 
tubes  are  not  worked  to  tlie  extent,  while  in  .service,  that  they 
are  when  not  welded.  On  the  other  hand,  there  is  a  distinct 
advantage  in  using  safe  ends  and  tubes  of  the  same  gage,  as 
a  large  saving  may  l)e  made  in  the  purchase  of  new  safe 
ends  of  the  same  gage  as  the  tubes.  By  thus  welding  safe  ends, 
sound,  relial)le  welds  are  obtained,  a  welding  furnace  is 
eliminated,  the  outfit  is  compact,  clean  and  comfortable  for 
the  workmen  to  handle  and  safe  ends  of  any  length  can  be 
welded.  An  interesting  feature  in  connection  with  this  ma- 
chine is  that  it  refu.ses  to  weld  tubes  that  have  become  too 
thin,  as  the  tul)C  will  burn  before  the  standard  safe  end  has 
reached  a  welding  heat.  This  characteristic  of  the  machine 
in  no  way  interferes  with  successful  welding  where  the  dif- 
ference in  thickness  is  within  rea.sonable  and  practicable 
limits. 

Grimliui^. — For  obtaining  perfect  and  (juick  welds,  it  is 
neces.sarA  that  the  tube  and  .safe  end  be  clean  and  free  from 
scale  or  rust  where  they  are  clamped  in  the  copper  electrode 
lining  of  the  clamps.  This  is  i)est  accomplished  by  a  slight 
grinding  or  ])olishing  around  the  tube  for  about  2  in.  in 
length.  This  is  done  on  an  emery  wheel,  for  which  purpose 
the  double  grinder  C  is  provided;  one  wheel  is  used  for  the 
tul)e,  and  the  other  for  the  safe  ends.  As  the  safe  ends  are 
ground  they  are  placed  in  the  storage  rack  D  convenient  to 
the  electric  welder.  The  ground  tubes  are  placed  on  suitable 
supporting  rails  at  a  convenient  height  for  the  machine. 
These  rails  extend  across  and  serve  the  grinder,  the  welder 
and  the  roller. 

Rolling  Machine. — The  rolling  machine  is  located  at  F. 
It  can  be  of  several  different  designs,  but  it  should  be  such 
that  it  will  roll  down  both  the  inside  and  outside  of  the  tul>e 
to  its  nominal  size.  An  old  Hartz  flue  welder  can  be  used 
by  boring  out  the  spindle  or  main  shaft  carrying  the  rollers, 
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Machine  for   Welding   Tube   Safe    Ends 

together  with  a  sufficiently  long  mandrel  within  this  shaft 
to  take  a  safe  end  4  ft.  in  length. 

Suedging  Machine. — The  swedging  machine  //  consists 
simply  of  two  air  cylinders,  one  horizontal  and  one  vertical. 
The  vertical  cylinder  operates  a  clamp  to  hold  the  tube,  and 
the  horizontal'  cylinder  shoves  the  die  over  the  heated  end. 
The  two  c\linders  are  operated  by  one  foot-operated  air 
supply  valve  conveniently  located.  Check  valves  with  a 
smallport  drilled  through' each  valve,  are  placed  in  the  pipes 
leading  to  each  of  the  cylinders.  The  valve  in  the  die 
cylinder  connection  opens  away  from  the  cylinder  while  the 
valve  in  the  clamp  cylinder  opens  toward  that  cylinder.  With 
this  arrangement  the  clamp  will  be  applied  two  or  three  sec- 
onds ahead  of  the  die  and  it  will  be  released  two  or  thref 


seconds  later  than  the  die.  This  machine  will  read  !y 
swedge  150  tubes  per  hour. 

Flue  Cutter  for  Cutting  to  Length. — The  flue  cutting  m  i- 
chine  /  which  cuts  the  tubes  to  exact  length,  is  identical  n 
design  to  the  machine  B  except  that  a  suitable  stop  for  t  e 
tube  has  been  added.  This  stop  is  adjustable,  and  can  e 
.set  for  any  length  desired.  This  machine  is  also  equipp.  d 
with  a  die  or  plate  enclosing  the  swedged  end  of  the  tube  a 
such  a  manner  as  to  grind  and  smooth  up  the  swedged  ei  1 
while  the  other  end  is  being  cut  off.  This  arrangement  elir  - 
inates  any  filing  or  preparation  on  the  swedged  end  for  se  - 
ting  the  tube  in  the  boiler.  This  machine  is  so  located  th;  t 
tiie  tube  does  not  have  to  be  turned  end  for  end.  Its  capacity 
is  120  tubes  per  hour. 

Annealing. — As  fast  as  the  tubes  are  cut  to  length,  tlie 
smoke-box  ends  are  placed  in  the  annealing  furnace  K  and 
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Layout   of  the    Flue   Shop 

from  these  they  are  placed  on  the  tube  car.  The  rate  of  an- 
nealing is  governed  by  the  rate  of  cutting  to  length,  as  these 
two  operations  are  carried  on  together. 

SHOP   ORG.^NIZ.\TION 

Inasmuch  as  the  output  of  the  entire  flue  shop  is  con- 
trolled l)y  the  output  of  the  electric  welding  machine  £,  the 
operator  of  that  machine,  man  No.  3,  is  held  responsible  for 
the  output  of  the  .shop  and  is  considered  the  head  workman. 
The  following  is  the  route  of  the  tubes  through  the  shop  and 
the  duties  of  the  five  men  connected  with  it: 

After  the  tubes  have  been  cleaned  they  are  moved  to  the 
point  5  in  the  shop  where  they  are  gently  unloaded  by  an 
overhead  crane  onto  the  floor  between  the  track  and  flue 
(Utter  B.  At  this  point  man  No.  1,  who  also  operates  the  flue 
cleaner,  cuts  oft"  the  firei)Ox  ends  of  the  tubes  on  flue  cutter 
B,  after  which  the  tubes  are  rolled  over  onto  the  floor  between 
the  cutter  B  and  the  double  grinder  C.  As  each  tube  is  cut 
oft",  it  is  in.spected  by  man  No.  1  for  thinness  and  pitting. 
This  inspection  is  closely  followed  and  checked  by  both  the 
boiler  foreman  and  the  chief  inspector,  and  the  condition  of 
the  tube  determines  the  class  of  service  in  which  it  will  be 
used.  If  any  pitted  tubes  are  found,  those  that  are  not  too 
badly  pitted  and  which  may  be  reclaimed  are  set  aside  and 
the  pits  are  filled  in  by  welding  in  the  space  marked  P.  The 
scrapped  tubes  are  set  just  outside  the  door  near  the  track  F, 
where  they  are  loaded  once  each  week  and  sent  to  the  scrap 
yard. 

Man  No.  2  grinds  the  tubes  after  they  have  been  cut  off 
and  rolls  them  over  on  rail  supports  to  the  electric  welding 
operator.  No.  .S.  The  rail  supports  between  the  grinder  and 
welder  should   provide   for  not  less  than  oO  ground   tubes 


iJECEMBER,    1916 


RAILWAY    MECHANICAL    ENGINEER 


655 


at  a  time.  As  the  tubes  and  safe  ends  can  be  ground  at  the 
r;  e  of  90  and  120,  respectively,  per  hour,  which  is  twice  as 
f;  t  as  they  can  be  welded,  the  same  grinding  operator,  No. 
2.  also  is  assigned  to  take  care  of  the  operation  of  the  auto- 
n   tic  safe  end  machine  A. 

The  welding  operator  passes  the  welded  tubes  on  to  man 
"So.  4  who  rolls  them  down  to  size.  They  are  then  piled  at  Q. 
1  iween  the  roller  F  and  the  swedging  furnace  G.  Sufficient 
sjiiice  should  be  provided  at  Q  to  permit  storing  2  sets  of 
tubes,  so  that  new  tubes  which  require  no  welding  can  be 
brought  from  their  storage  space  V,  heated,  swedged,  cut  and 
annealed,  without  interfering  with  the  continual  operations 
prrformed  on  the  second-hand  tubes.  This  will  be  possible, 
as  the  heating,  swedging,  cutting  to  length  and  annealing  is 
done  at  an  average  rate  of  1 20  per  hour.  Second-hand  tubes 
are  sometimes  taken  from  this  pile  and  shipped  to  outlying 
points  that  swedge  and  out  their  own  tubes.  Such  tubes 
usually  are  placed  in  special  slings,  so  that  they  may  readily 
he  picked  up,  a  set  at  a  time,  and  loaded  directly  on  a  flat  car 
at  the  tracks  F  or  X  by  the  overhead  crane  without  further 
handling  or  storing.  Again  there  are  cases,  with  some  old 
engines,  where  it  is  necessary  to  wait  until  a  new  firebox 
or  tube  sheet  has  been  applied  before  the  proper  length  of 
tube  is  determined.  In  this  case  the  tubes,  after  being  welded 
and  rolled,  are  loaded  in  a  flue  car  at  this  space  Q,  and  the 
car  placed  out  of  the  way  at  the  storage  space  N  by  the  over- 
head crane  without  unloading.  Then  when  the  tube  lengths 
are  obtained,  the  car  is  returned  to  the  space  Q,  and  the  tubes 
given  their  final  operations  without  any  interference  or  inter- 
ruption in  the  other  work. 

Man  No.  5  takes  the  tubes  from  the  space  Q  and  heats 
them  in  the  oil  furnace  G,  passing  them  over  onto  the  sup- 
porting rails  to  man  No.  1  who  is  now  operating  swedging 
machine  //.  The  oil  furnace  G  should  be  large  enough  to 
take  not  less  than  8  tubes  at  a  time,  which  will  allow  heating 
at  the  rate  of  120  per  hour.  The  tubes  as  swedged  by  man 
No.  1  are  piled  on  the  floor  or  a  flue  car  to  cool  in  the  space 
between  the  swedging  machine  and  flue  cutter  /.  This  space 
should  accommodate  not  less  than  one  complete  set.  \Mien  a 
whole  set  is  loaded  in  a  flue  car,  it  is  ready  to  be  sent  to  the 
engine,  or  if  the  repairs  to  the  boiler  are  not  yet  sufficiently 
advanced  for  the  tubes, 'the  tlue  car  with  tlie  tubes  can  be 
temporarily  stored  out  of  the  way  at  the  end  of  the  flue  shop 
at  space  O,  where  they  may  be  tiered  three  and  four  cars  high 
by  the  overhead  crane. 

Superheater  Flues. — The  superheater  flues  are  handled  at 
the  extreme  end  of  the  shop,  all  cutting  off  being  done  on 
the  cutter  A'.  They  are  heated  in  the  oil  furnace  L,  and 
welded  on  the  Hartz  welder  M.  This  is  of  the  usual  type, 
equipped  complete  with  mandrels  and  formers  for  welding 
flues  up  to  5)^  in.  in  diameter.  It  is  driven  by  a  5-hp. 
motor. 

DISTRIBUTION  OF  WORK 

The  distribution  of  the  work  is  such  that  when  the  shop 
is  working  to  maximum  capacity  no  one  man  is  overworked 
and  man  No.  5  will  have  about  one  hour  per  day,  which 
he  devotes  to  cleaning  up  the  shop,  distributing  safe  ends, 
loading  scrap  tubes,  oiling  machines,  etc.  The  labor  for 
the  flue  shop,  based  upon  the  maximum  output  of  450 
second-hand  flues  in  10  hours,  is  as  follows: 

Cleaning    yi  hour  Man  No.  1 

Inspecting  and   cutting  .♦irebfx   ends 714  hours  Man  No.   1 

Grinding   body   flues 5       hours       Man  No.  2 

Grinding  safe  ends 3^  hours  Man  No.  2 

Welding     10       hours  Man  No.   3 

Rolling    10       hours  Man  No.  4 

Heating    for    swedging 3ii   hours  Man  No.   S 

Swedging    3H  hours  Man  No.   1 

Cutting   to    length 3j2   hours  Man  No.   1 

Annealing  and   loading 3j4  hours  Man  No.  5 

Transportation    to    and    from    the    flue    shop,    esti- 
mated       IS   cents 

It  is  the  practice  at  this  shop  to  weld  the  tubes  into  the 
back  tube  sheet.  The  tubes  are  applied  in  the  customary 
manner  before  welding.    The  cost  of  welding  is  about  21  per 


cent  of  the  total  cost  of  the  work  done  on  the  tube  from  service 
back  to  service.  This  is  comparatively  high,  but  it  is  fully 
justified  by  the  saving  effected  in  the  cost  of  running  repairs 
on  tubes,  as  well  as  in  the  reduction  of  engine  failures  from 
tubes  leaking  in  service. 


BOILER  STEEL  CYLINDER  PATCH 

BY  W.  P.  HOBSON 
Master  Mechanic,  Chesapeake  &  Ohio  Railway,  Coxinglon,  Ky. 

During  the  past  several  months  three  of  the  superheater 
Mikado  type  locomotives  handled  at  Huntington  have  de- 
veloped cracks  in  the  cylinders.  It  was  either  necessarj'  to 
apply  a  permanent  patch  or  renew  the  cylinders.  As  ap- 
plying new  cylinders  is  quite  a  costly  job,  we  undertook  the 
application  of  boiler  steel  patches.  The  service  of  these 
patches  so  far  has  been  entirely  successful  and  the  indica- 
tions are  that  the  job  is  a  permanent  one. 

The  photograph  shows  clearly  how  the  patching  was  done 


Method   of  Applying   Boiler  Steel   Patch  to  Cylinder 

on  one  of  the  locomotives.  The  cost  of  labor  and  material 
in  applying  the  patches  to  the  three  locomotives  averaged 
$25.65.  When  compared  with  the  cost  of  applying  new 
cylinders,  it  will  Ije  seen  that  this  method  of  repairs  was  well 
worth  trying.  "■"'.•■,■ 


PNEUMATIC  CLAMPING  AND   HOLDING- 

ON  DEVICES 

BY  FRANK  J.  BORER 
Foreman,  Air  Brake  Dept.,  Central  Railroad  of  New  Jersey,  Elizabethport,  N.  J. 

The  two  sketches  show  simple  devices  which  we  find  very 
useful,  rhey  can  be  made  up  at  a  small  expense  at  almost 
any  shop. 

The  pneumatic  clamping  device  for  use  on  a  drilling  ma- 
chine saves  a  good  deal  of  labor  and  prevents  the  breaking 
of  drills  due  to  poor  clamping  or  holding  of  the  part  being 
drilled.  This  was  originally  constructed  for  holding  air 
hose  couplings  while  drilling  out  broken  stop  pins,  but  it  was 
found  to  be  equally  useful  when  drilling  bolts,  pins,  plates 
and  various  kinds  of  passenger  car  trimmings.  We  use  it 
in  connection  with  the  regular  shop  air  pressure,  which  is 
100  lb.,  giving  a  pressure  of  about  960  lb.  at  the  piston. 
^^'hen  not  needed,  or  if  in  the  way  of  large  pieces  which  are 
to  l)e  drilled,  the  device  can  easily  be  detached  from  the  drill 
table  in  a  few  seconds.  The  piece  of  ^-in.  tee  iron  at  the 
lower  end  of  the  cylinder  piston  rod  can  be  made  of  any 
length  or  shape  to  suit  the  class  of  work  to  be  drilled.  WTien 
drilling  round  parts  such  as  rods,  etc.,  a  pair  of  small  "V^ 
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iiitu  llu'  Ikh  k  IuIk-  ~liri  t  llii~  I-  luit  a  ili~.iilvaniairi'.  >^iii(C  tin- 
tul•^•^  art-.  H4ii  wnrkrd  l'<  tin  cMriit.  uliiK-  in  -crvid-.  llial  tin  y 
are  ulun  not  wvUKil.  t)n  tin-  otlur  hand,  tlun-  i-  a  di-iiint 
iilvaiitaiii-  in  U>in!j:  sai'e  cnd>  and  lulas  ol  tlu-  -ianu-  iia^c.  a- 
I  lariii-  ^avinii  jnav  In-  in.ide  in  tlu-  |)ur»lia-f  «)t  new  >afi 
ind>  'it  tin;  same  caii$e  a*  the  tul>es.  liy  tlius  uildinu  s^afe  end?, 
-ouikI.  rt'Iialrli  wehls  ari;  olitainrd.  a  \\ei<lini:  furnatr  i- 
iliininati-d.  »ht-  <iUttit  i"*  Oini|)a».t.  tlran  and  ( (JtnrortaMi-  for 
ilu-  workimn  lu  liai7dlf  and  ^afo  end'  ol"  any  Untitii  <an  !>c 
\vt  Idrd.  .\n  iiivn'^iini:  hature  in  vonnettii^h'  with  tlii-  nia- 
Jiine.  h^  lliai  it  rrttiMv*  to  \vel<l  t\ilK>  tliat  have  lioc«inif  too 
ihin.  "a-.  th«;  tiii-t'  will  l)urn  liel'ori-  the»tandanl  >alV  end  ha> 
Oiu  lud  a  VViUlinii  h.cat.  'I  hi-  «  harat  ti  ri>lii  ol"  the  niaJiiiX' 
in  no~\\ay -utkrfenS- \viiir>uece?''>tul  ui  Idiim  win  re  th<  dif 
f»'^ri'nee  in-:  .ihi^k;  -  -  v.illiili,  'reuxiiiaWle  and  |>rai  lii  al>li 
lilitk-. 

(i>/;^//;/^/  r't  or  «<tilaininy  ]M'ri"tt  I  aiiil  <|iliek  wild-,  it  is 
lu-rts^jrv' tjv»'*  ^^»  .iM'»t'  and  >.tiy  eu<M»e  <lian  and  irrv  from 
'eii-k' i»r  rU>T..  vvlitTr  ttiev^.  a  in  the  trtpper  tlriirod;- 

linitii:  of  the  t  lainj)S.'  Thi-  i-  f.c-t  a«  <  ()in]ili-;hed  l>y  a  -litrlii 
_'rindini:<r  I MiU-.hin.ii  around  tlu-  tulie  for  alioui  J  in.  in 
Uiiiith.  "I  l>i>  i>  tlone  wnan  eim-r-y  \vheel.  for  \\hi.  h  iiurpo- 
iIh  di)ul>it"  i;riiider  i"  is  |»rmi<U'd:  (iMt-  vvluil  i-  ii-id  for  the 
!ul'f.  and  tht  other  W»r  the  >afe  entl>.  .A-i  tht-  -afe  end-  an 
u'round  they  are  plaeetl  in  tlie  -toraiie  rack  /'  tonvenieiit  to 
the  elei  tri(  \vtlder.  I  hi-  L'round  tulu-  are  plaieil  on  siiitaMe 
-iipportiiitJI  .rails  at  i  'onvi-nient  luiulit  lor  ilie  nia(hiin-. 
I  he.-e  rail-  e^cietill  a<rt»s.-  and  -ir\i-  th»-  Lirindt-r.  tlu  \\tl<K:- 
md  the  rolli-r.     ; 

Kollin^  Miithiui'.      1\h    roliini;   nun  hine    i-   loeati'd   .il    / 
It  1  an  be  of  several  different  designs,  i.ut   it  -liould   l>e  sueh 
that  it  will  roll  down  l>ofh  thr  in-id«'  and  out-ide  of  tlu-  tili'e 
to  it>  nominal  >i/e.     An  old   Hart/  ilue  wildir  lan  \<i-  ii-td 
''\-  Itorint;  out  the  s|»indl(    or  main  -haft  tarryin;.:  tlu    rolKr-. 


Machine    for    Welding    Tulie    S.ife    Ends 

loifeiher   with  a    -uft"i<iently   lonti  mandrel   within   ilii-   -liaM 
lo  take  a  -ate  «-nd  4  ft.  in  ienu'th. 

Surdi^itiii    Muthiur.'    Vhv   :>vveduin<:    madiiii.     //    •  oii-i-t- 
-ini|»lv  <,(  two  air  rylimlers,  <;ne  hori/oiiial   aud  oiu    vertical. 

The  vertical  cylinder  n|..rati-  a  tl.nnp  to  hold  the  tul.«'.  and 
the  hori/onla'  cylinder  :-liove-  tin-  elie  over  the  liealed  end. 

I  Ih  iwt.  t\hn«ler.-  are  operated  l>y  one  foot  o[)eraled  air 
>up[ilv  valve  Minvenienlly  lo.  ate<l.  (Mieek  valves  with  a 
-mall  port  drilKd  throuiih'ea.  h  valve,  are  pla«  ed  in  the  pipe- 
leadinii  to  eaeh  of  the  »ylindir-.  Ilu  valve  in  the  du- 
<\lindtr  coniuition  u|ien.-  away  from  the  .\liiuler  while  the 
valve  in  tlu  (lamp  cylinder  opin-  toward  that  tylinder.  \\  it!i 
till-  arraniieimnt  the  tlam|>  will  l.e  aj»plied  two  or  three  .-e» - 
(.nd-   aluad   of  tlu-  di.-  and    it    will   l.<-   r.-K-a-«d    two  or  threr 


-e«  olid-    latt-r    than    tlu-    die.        ihi-    madiine    will     read 
-wedu'e  1.^"  lulu--  prr  lu.'ur.  ;,- 

I'luc  Culttr  for  Cullin;^  lo  I.fUi^th. — The  flue  cutting  n 
.  luiie  ./  whiih  «  ut-  the  lulu'-  to  exact  leiiL'th.   i-   iilelitical    , 
<U:«iL;n   to  tlu-  maihiiu-  />'  except  that  a   -uitalde  -t(tj)  for  \ 
tuhe  has  lucn  added.      This  stoj)  is  adju.-table,  and  can 
-it  for  any  leni,'th  desired.      This  machine  is  al-o  e<|ui|tp 
with  a  die  or  plait-  endo-inu'  the  -wi'dizt'd  end  of  the  IuIh' 
such  a  mannt  r  a-  to  izrind  and  -modtii  up  the  swed.ued  ei 
while  the  other  end  is  l^'iuii  c  Ut  ofi.      This  arrangement  elit, 
inates  any  tllinix  <»r  preparation  on  the  swcdtjed  end  t"or  s. 
tint:  the  tul»e  in  the  hoiler.     This  machine  is  so  located  tl. 
tlu  tul»e  does  not  have  ti»  in-  turr.ed  eiul  for  end-     Its  capac 
i-   iJl)  lui>e>  [ler  iu'Ur.  .'.':''".<■'■.''"'••"  .• ' '  ; 

.liiiir'iliUii.- — ^^As   fa.-t  a>  the  tul>es   are  <  ut   to   lenutli, 'tl 
•nioki   l>o\  c-tvd-  are  pUicetl  in  the  anmalinsi   t"urnai  e  /v,  ai^ 
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Layout   of   the    Flue  Shop    ;■.•  •.".-.    •■•■■  .-  ...        ,.. 

friiui  tlu-e  tiiey  are  plai  c-d  on  the  tul'e  <  ar.  The-  rate-  of  an- 
lualinu  i-  governed  hy  the  rate  of  (UttiiiL'  to  leimth.  a-  the-e 
tv.K  operaliiiii-  are  tarried  on  lou'ither.  .  ._ 

Mlo|-   <>i«,.\M/Ai  i.i\       ..,.•■"."'.'.■;"•  •■■^    -  .; 

Iiia-muili    a-    the   outpui    of   the    entire    line    .-lio[i   i-    ton 
irt)llei|   l.y  tlu-  output  of  the  clettrif  wtldinu'  mathine  /-..  tin- 
operator  tif  that  mat  hint-,  m.m  No.  .\  is  held  re-^jtonsilile  for 
ilu    output  t)f  t!u-  -hop  aiul   i-  i..n-iilered  the  head  workman. 

ilu-  foliowini:  j>  the  rotilt-  of  tlu  tul»e-  throuuli  tlu-  -hop  and 
ilu    iluiu-  ot  tlu-  fiv.   men  tdritit-tted  with  it: 

.\fti  r  ilu  tulit-  have  lietti  clc-aneil  they  arc-  nuived  t(»  the 
point  >  in  the  -hop  where  they  are  tieiitly  unloaded  1»\  an 
o\trlu-a<l  t  raiu-  onto  the  lloor  l»ctwt-en  tlu-  track  and  l1ue 
1  utter  r>.  .\t  thi-  |ioint  man  No.  1.  who  al.-o  operates  the  lluc 
I  leaner.  <  ut-  olf  the  lire-liox  i ml-  of  the-  tui>c--  on  tlui-  t  utter 
/>,  after  whitli  the  tul>e-  arc  rolled  over  onto  the  floor  hetween 
the  euth-r  />'  .mil  tlu-  ilouMe  lirinder  ( •'.  As  each  tuhe  i>  cut 
otf.    it   i-   in>petted   l>y  man   N<i.    1    for  thinness  ami   pittin.i^. 

Ihi-  inspeition  i-  »lo-(l\  foUowc-d  and  cheeked  hy  hoth  the 
lioiler  foreman  ami  tlu-  thief  in-peitor.  and  the  condition  of 
the  tuhe  iliurmiiu-  the-  i  1  a--  of  -erviee  in  which  it  will  l.e 
u-ctl.  Ii"  any  piitc-tl  iuIk-s  are  louiid,  tlio-e  that  are  not  tf)0 
Itadly  pitted  ami  whi<  h  may  he  n-t  laimi-d  are  -ct  aside  and 
the  pit-  an-  tilled  in  Ia  wcldinu'  in  the  space  marked  /*.  The 
-t  rappetl  tul.e-  arc-  set  just  outside  the  d<K)r  near  the  track  V. 
where  they  are  loacled  once  each  week  and  sent  to  the  -crap 
\ard. 

Man  No.  2  irrind-  the  tuWeil  after  they  have-  liec-n  i  ut  oft 
and  roll-  them  over  on  rail  su[>ports  to  the  eledric-  weldinc 
opt  rator.  No.  .-i.  The  rail  sujuiorts  hetween  the  grinder  and 
we-lde-r    -houltl    [irovidt-    for   not    It---   than    M^   izrtKiml    tuhes 
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1  time.     As  the  tul>cs  and  5iat"c  tn<i>  tan  lir  liruund  at  the 

,if  90  and  120,  respectively,  jrt  iiour.  which  is  twice  a- 

;i>  they  (an  he  welded,  the  >anie  tiriiulinii  o|ttr;it<)r.  No. 

A-o  is  assigned  to  take  care  of  the  o|)Lr.ititin  of  the  auto- 

X    ttc  safe  end  machine  A.r:]- ■" -y ■;-';"; 

IJie  weldinti  operator  pas.-^es  the  Welded  tuhes  on  to  man 
..  4  who  rolls  tluni  down  to  si/c.      I  hey  arc  then  piletl  at  <,'. 
\v<in  thf  roller  /•  .in<l  the  swedi.;iim  t'urnace  (/'.     Suftuient 
^    -liould   be  provided  at  (J  to  {)ermit  storini;  2  sets  of 
t  ,.*es,  so  that  new  tubes  which  recjuire  no  welding  can  be 
•     iVlcht  from  their  >t()raL;i'  <paie  l',  heated,  ^-wcdired.  cut  and 
nealed.   without    interfering  with   the  (ontinual   operation* 
rformed  on  the  second-hand  tubes.     This  will  be  possible, 
the  heating,  swedging.  cutting  to  length  and  annealing  i'^ 
Ileal  an  average  rate  of  120  |)er  hour.     Second-liand  tulxs 
-e  sometimes  taken   from  this  ])ile  and  -liipped  t<»  outlying 
lint*-    that    >wedge   and    out   their   own   tubes.      Such    tubes 
ually  are  placed  in  >pecial  -lings,  -o  that  they  may  readily 
.   picked  up.  a  set  at  a  time,  and  hiaded  diri'(  tly  on  a  tiat  la-" 
.:i  the  tracks  V  or  A'  by  the  overhead  crane  without  furtlier 
handling  or  storing.     .Again  there  are  case.s,  with  some  old 
mines,   where   it   is  necessary  to  wait  until   a   new   t"irebo\ 
-r  tube  sheet  ha=  bcn-n   api)lied  before  the  proper  length  of 
lube  is  determined.     In  this  ca-e  tlu'  tuiies.  after  being  welded 
ind  rolled,  are  loaded  in  a  ilui-  car  at  this  >pa(e  (>.  and  tlu 
,r  placed  out  of  the  wa\   at  the  >torage  space  A'  by  the  over- 
..i.iil  *rain'  without  uidoading.      Then  wlien  the  tube  length- 
are  olitaiiu'd.  the  car  is  nturned  to  the  space  {>.  and  the  tulte- 
given  their  final  op»-ration>  witliout  an\   interfeniue  or  inter- 
rujilion  in  the  other  work.    •.-   .;  ..■•.;•/..•  .  '■ 

.Man    No.    .>    lake-   the  tubeS   from   the   space   (>   and    heal- 
thun  in  the  oil   furiiaic  (/'.  j)a--ing  them  over  ont(»  the  ?up 
porting  r;iil>  to  man   No.    1    who  i-  now  operating  swedgini: 
ma.  him    //       1  he  oil   furnat  t-  (/'  -hould  be  largi-  enough  u> 
take  not  le.->  than  -S  tu!>es  at  a  time,  which  will  allow  heating 
at  the  rale  of  1  _'n  per  hour.     'Ilie  tube-  as  -wedged  \>y  m.iti 
No.  1   are  |iiled  on  the  tloor  or  a   thie  car  to  coobin  the  -pan- 
i.ituein  the  -wedgim:  macbim   and  i1ue  euttcr /.     This  space 
-liould  accommodati-  not  le—  than  one  i ompletCM't.     When  a 
whole  -et  i.-  loadid  in  .i  llue  cat.  it  i-  reatly  to  be  -ent  to  tlu 
fngine.  or  if  the  repair-  to  tlu-  boiler  are  not  yet  -uft'u  ientlv 
advaihid    lor  tlu    tuix'-.tlu-   l1ue  '  ar   willi   the  tube>  cm   be 
teni|K)rarii\   -lored  out  of  the  way  at  the  end  of  tlu-  tlue  shop, 
at  .-"pace  (>.  where  the\  may  be  tiered  three  ami  four  car.s  high 
by  tlie  overhead  «  rane.  .:.'■■'-''• 

Snprrlualil-  ilnr.s. — The  superheater  llues  iire  handled  at 
tile  extreme  tml  of  the  -hop.  all  cutting  off  Ireing  done  on 
tlu-  (Utter  t\.  1  hey  are  lieated  in  the  oil  ftirnace  /..  and 
wiMed  on  the  Hart/  welder  .U.  Thi-  i-  <tf  the  u-ual  txpi. 
e(|uippe<l  ((>m|)lete  witli  nian<lrel-  and  formers  for  welding-.' 
Hue.N  ujt  to  5\s  in.  in  diameter.  It  i-  driven  by  a  .^dip. 
motor.  -   ..,       ' 

~'i)isikiiu  HON  OF  \vi)kK 

I  he  di.-tribiition  of  the  work  i<  -uch  that  when  tlu-  -luj) 
i>  working  to  maximum  capacity  no  one  man  is  overworked 
and  man  No.  .^  will  have  about  one  hour  per  day.  whieh 
lie  devotes  to  i  leaning  up  tlu'  shop.  di-^tributiiiL'  >ati  end-, 
loading  srrapi  tube-,  oiling  maihiiie-.  ctt .  Ilie  labor  for 
the  llue  >h<ii).  based  ujxm  the  ma.ximum  t)Ui]»ut  of  4,>0 
second-han<l  tlues  in  10  hours,  is  a-  follows:'  •■/ 


e'leaiiiiiK 

IjisiH  <-'inj»  ami  i-miinK,  !ircbf.!i  .«)i'l'  •  •  • 

<^trin'lii!K   IkkIv   Ihu  s.  ..;..-.  ..•;.,..,..  -ts ..  .^ ... . 

CiritiilitiR  safe  til < Is. .  . ....... .  i  v. . ...'..;. .    ..... 

Wfliliiig  .  . . . .  ,  ;'•. . . . .  i... . ..  . ..» « .  ..J  ....  L-.l . .    . .  i 

Knlliiig  "■. ..;...,'.  ...■-.  :  .  i. .,;. ......'..;.  . .  ...-i..  . 

Heating;    fi.r    sweilsinij. ....'.. 

S\vc<IpiiiK ...'.'.> 

Ciittiti;!    ti.    Icr.ptli ,,.....•.".. .'.. 

.^n!leaI'IlR    ami    loading? .._.      3 '4   hotir- 

TransjH.rt.-jtion    to    and    from    tlifi    line    shop,    esti- 
nialcd     .- .  .  k- — 


Vi  tU'ur 

,7 J  2  tujurs 

5  liour* 

3*4  hour- 

10    .  hours 

IH  hoiir- 

i-\i  lunirs 

S^i  hoiir- 

iyi  h  oil  re 


Mai)  .\o.  t 
Man  N...  1 
Mail  No.  2 
Man  No.  2 
Man  N.>.  3 
Man  N...  4 
Man  .No.  5 
Man  N...  1 
.Man  Nu.  1 
Man  No.  5 


tent  of  the  total  cost  of  the  work  done  «tn  tin-  tube  from  -ervice 
l)ack  to  service.  This  is  (omjiaratively  high,  but  it  is  iVlly 
justitud  Ia  the  -aving  effet  ted  in  the  «ost  of  running  repairs 
on  tubes,  a-  well  a^  in  the  r<-duiti«»n  of  engine  failure-  from 
tubes  leakiny  in  service. 


boili:r  stF':el  c^  i.im)I-:r  patch 

B^    U     I'    llnXSOV  •.; 

Master  Mechanic,  (Chesapeake  A  Ohm   Kail»a\.  <  ^^  inilHm.'llt. 

During  the  pa-t  several  month-  three  of  the  *uperlieaTcr 
Mikado  type  huomotives  handled  at  Huntington  have  de- 
veloped crack-  in  the  cylinders.  It  was  either  mxessary  to 
aj)ply  a  permanent  patch  or  renew^  the  cylinder.-.  A-  ap- 
j)lying  new  cylinders  i'^  <|uite  a  eostly  job.  we  undertiM)k  the 
application  of  boiler  steel  patches.  I'he  .>»ervice  of  the.H- 
j)atches  so  far  has  i>een  entirely  successful  and  the  indica- 
tions are  that  the  job  is  a  |xrmanent  one-. 

The  photoi,'raph  -hows  clearly  how  the  patching  wa>  don* 


Method   of   Applying    Boiler   Steel    Patch    to    Cylinder 

on  one  of  the  hjconvitive-.  The  cost  of  lalwir  and  material 
in' ai>|dying  ■the-;{rat«  lu-  to  the  three  l<x:om<»tive?  average*  1 
.S2.>.(».>.  Wiien  compared  with  the  cost  of  ap] (lying  new 
cylinders,  it  will  In*  .-ieen  that  tin-  method  of  repair.-  was  well 
w;orili  tr\iiig;     ..-^. :...  "      ■    ' 


IS  cenfs 


It  is  the  practice  at  this  slio[i  to  weld  the  tulies  into  the 
back  tube  sheet.  The  lubes  are  applied  in  the  customary 
manner  before  welding.     The  cost  of  welding  is  about  21  per 


i'M:i.\l.\TlC(:i.\Ml'l.\(i     \.M)    IIOLDINC;- 
■  .  :  ON  l)l-\  ICKS 

in    I  l<  \\K  .1.  IIOKI  K 
lortinaii.    \ir    lirakc    Dcpt..  <\'iilral    KailrnjJ  <>(  New    Jtisi\,  I'.li/sbeihpni  I.  \.  J 

I  lu  two  -ket«"he>  -how  -ini]>le  devit  e-  which  we  find  ver\ 
u-eful.  They  «an  be  made  u|>  at  a  small  e\|K-nM-  at  almost 
any  shop.        ■■[.'. 

I  lu-  pneumatic  clampim:  device  for  u-e  on  a  drillim:  ma- 
(liine  -a\e-  a  gooil  ile.ii  of  labor  antl  j>revent-  tlu  breaking 
of  drill-  diu  to  poor  clamping  or  holding  of  the  jiarl  being 
drilled.  I  hi>  was  originall)  constructed  for  luilding  air 
hose  (oujiling-  while  drilling  out  broken  stop  pin-,  but  it  was 
found  to  be  et|Ually  usi-ful  when  tlrilling  bolt>.  pin<.  plates 
and  variou-  kinds  of  pas-enger  car  trimmings.  We  use  it 
in  lonnection  with  tlu  r»'t:ular  -hoji  air  pre^sure.  which  is 
loo  lb.,  giving  a  i)r»--uri-  of  aUiut  •t»<i  ll».  at  the  ]iiston. 
When  not  needed,  or  if  in  the  way  of  large  pieces  which  are 
to  be  drilled,  the  device  (an  ea-ily  Ije  «leta«hed  from  the  drill 
tabK-  in  a  i\w  .seconds.  Ilie  piece  of  -^x-in.  tee  iron  at  the 
lower  end  of  the  cylinder  piston  rcxl  *  an  l»e  made  c»f  any 
length  or  shape  to  -uit  the  ela-s  of  work  to  l»e  drilled.  When 
tlrilling  rc»uiul  part>  >uch  as  rods.  etc..  a  pair  (»f  >ma11  "V** 
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blocks  such  as  shown  in  the  sketch  will  be  a  convenience. 
We  are  using  the  holder-on  device  for  riveting  in  close 
quarters,  such  as  on  steel  center  sills,  draw  gear  parts  and 
for  safety  appliances  wherever  convenient.  When  riveting 
car  side  steps,  etc.,  any  suitable  length  of  1'4   in.  pipe  may 


'iThrf-Mby^ock 


»«rr 


^ 


Oiygen  Oos  Hose 


3^ihekMJusMr 
4 Cif/indtr  CMt  2SOI 


1^  Pip*  Coup/ing.  S)»cfnca//j/ 
WUJedon  Cyl  Union  Corntcfion 


i's/r—f  !^/l,rHoteor 

eibrmf         Otygtn  Oat  Host 


The  rivet  holes  in  the  couplers  are  usually  1  5/16  in.  ir 
diameter.  The  rivets  are  forged  to  this  size  for  a  distanci 
of  lyi  in.  under  the  head  so  that  they  are  applied  with  a 
driving  fit  on  one  end.  The  opposite  end  is  heated  am 
when  the  pressure  is  applied  the  rivet  is  upset,  filling  the  hole 
This  method  of  riveting  the  coupler  yoke  has  proved  ver) 
successful. 


-M/  f-l^/  K 


.  Shck  JUjushr 
Piston 


4ii^5(  \I-X        ^il'lronSfmp  r-V    ~ 


T-f*ad 


^: 


Sfie/ 


Ar  Thmtf/t  kb/re 
and  Hbndk 
(Same  kind  and  sin  at  used 
on  small  size  pnmt/malic  dn  'Is 

Slack  Ael/usftr  Cylinder 
(American  Snake  Co  ^  dSOl! 


V-Bhcki. 


Counhrbored  h  soil 
f/irtt  Head 


Pneumatic    Clamping    Device    for    Drill    Press    and    Holder-On    tor 

Riveting  Work 

be  screwed  into  the  1^   in.  pipe  coupling,  thus  giving  the 
device  a  larger  range  of  use. 

Where  more  power  is  required,  either  device  can  lie  built 
up  from  a  4^  in.  size  slack  adjuster  cylinder  (Form  J) 
with  excellent  results. 


PNEUMATIC  RIVETING  MACHINE 

BY  E.  A.  MURRAY 
Master  Mechanic,    Chesapeake  &  Ohio,   Clifton  Forge,  Va. 

A  pneumatic  machine  for  riveting  coupler  yokes,  which 
can  be  built  without  recourse  to  patterns,  is  .shown  in  the 
illustration.  An  ordinary  16-in.  air  brake  cylinder  is  used 
to  furnish  the  power,  which    is    transferred    to  tlie  riveter 


TURNING  A  BOILER  MAKER  APPRENTICE 
INTO  A  GOOD  MECHANIC 

BY  DANIEL  CLEARY 
San  Antonio  &  Aransas  Pass,  San  Antonio,  Texas 

A  boilermaker  apprentice  should  be  started  at  the  rivet 
lorge.  He  should  learn  how  to  heat  rivets  if  it  takes  60 
days  to  do  the  job.  Some  day  he  will  drive  mud  ring  or 
crown  bar  rivets  and  if  he  knows  the  proper  heat  for  rivet- 
ing, he  will  not  try  to  make  a  joint  with  a  rivet  that  is 
either  too  hot  or  too  cold. 

At  the  first  opportunity  the  new  apprentice  should  be 
taken  to  a  grindstone  or  emery  wheel  and  be  shown  how  a 
twist  or  common  flat  drill  should  be  ground.  Seventy-five 
per  cent  of  the  boilermakers  have  to  grind  their  own  drills  in 
small  shops  and  roundhouses.  He  should  be  shown  that  flat 
chisels  should  have  the  corners  rounded  off,  so  that  the 
sheet  next  to  the  one  that  is  being  chipped  will  not  be  gashed 
1-16  in.  deep.  The  reason  for  clearance  on  cape  and  round 
nose  chisels  should  also  be  explained. 

When  it  comes  to  putting  sheets  together,  the  best  job  to 
start  him  on  is  petticoat  pipes.  Some  day  he  will  have  to 
build  a  boiler  shell  and  he  will  then  know  enough  not  to 
get  the  seams  flat.  He  cannot  depend  on  steam  pressure 
to  make  a  flat  seam  in  a  boiler  shell  assume  a  true  circular 
curve. 

\\'hen  it  comes  to  laying  out  work,  the  apprentice  should 
l)e  told  to  get  a  good  book  on  that  subject,  some  drawing 
tools  and  to  study  at  home.     While  he  should  be  put  with 


Hach/ne  fo  be  placed  on 
Woodr-y  ^rarte  23  hl^h. 


-MZ 


b 


Pneumatic    Machine   for    Riveting    Coupler   Yokes 


through  a  wrought  iron  fulcrum  arm  working  in  an  arbor, 
built  of  bar  iron. 

This  machine  was  designed  and  built  at  the  Clifton  Forge 
shops.  After  it  had  been  put  into  use,  it  was  found  to  be 
handy  in  straightening  out  couplers  having  the  shanks  or 
lugs  bent.  The  bent  parts  are  heated  and  the  coupler  placed 
in  the  machine  and  power  applied. 


a  good  layout  man  he  should  also  be  given  to  understand 
that  on  this  particular  job  he  must  do  more  than  listen  to 
instruction. 

If  placed  with  a  first-class  man  on  patch  work,  it  will 
not  be  long  before  the  apprentice  will  find  that  all  the  holes 
cannot  be  put  in  flanged  patches  until  the  patches  are  in 
place,  iron  to  iron.     He  should  be  put  with  a  man  who  will 
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J  How  him  to  handle  the  tools  himself.  In  this  way  he 
,ill  gain  conticience  and  learn  kinks  that  it  would  take  him 

long  time  to  pick  up  otherwise. 

Before  starting  a  man  on  the  jo!)  of  taking  out  and  re- 
newing broken  staybolts  explain  to  him  that  the  threads  on 
opposite  ends  of  new  staybolts  should  check  inch  for  inch 
at  the  top.  Otherwise  when  he  puts  in  a  staybolt  that  is 
!ialf  a  thread  out,  the  bolt  as  it  enters  the  opposite  plate 
vill  force  the  thread  off  its  base  and  in  a  few  trips  the 
.-taybolt  will  be  leaking  and  have  to  be  hammered  up.  It 
is  then  only  a  straight  piece  of  round  iron  with  about  a  3-16- 
in.  metal  head  and  will  leak  continually.  This  will  give 
the  boiler  a  very  untidy  appearance.  For  some  reason  or 
other  these  threadless  bolts  are  nearly  always  found  in  most 
inaccessible  places,  such  as  behind  eccentrics  or  feed  pipes. 

Show  a  young  man  that  by  using  his  brains  he  can  order 
his  machine  and  blacksmith  work  ahead  and  double  the 
amount  of  work  he  can  do.  The  mechanic  who  sends  his 
helper  for  bolts  or  taps  and  when  he  brings  them,  sends  him 
back  again  for  wrenches  to  fit  them,  does  not  get  along  verv 
fast. 

Vou  may  start  an  apprentice  putting  on  a  flanged  patch 
some  day  and  he  will  drill  all  the  holes  before  he  gets  it 
fitted,  iron  to  iron.  Some  of  the  holes  will  be  '4  in.  out. 
Do  not  let  him  fill  these  with  rivets,  but  make  him  throw 
the  patch  away  and  do  the  job  over  again.  Next  time  he 
will  not  even  try  to  fit  the  patch  that  way. 

A  foreman  boilermaker  having  young  men  under  him  learn- 
ing the  trade  should  be  just  as  careful  to  see  that  he  is 
turning  out  good  mechancis  as  that  he  is  turning  out  good 
boiler  work.  I  would  not  encourage  a  son  of  mine  to  learn 
the  boiler  trade.  It  is  dangerous,  it  will  make  you  deaf 
and  will  ruin  your  disposition.  However,  there  alwa\s  seem 
to  be  young  men  willing  to  learn  the  trade.  Unless  vou 
make  good  mechanics  out  of  them,  you  are  turning  them 
into  tramps,  for  they  will  be  continually  going  from  place 
to  place  looking  for  work  because  they  did  not  learn  the 
trade  right  in  the  first  place. 


EFFECT  OF  SULPHUR  IN   RIVET  STEEL* 

BY  J.  S.  UNGER 
Manager,  Central    Research  Bureau,  Carnegie  Steel  Co. 

Sulphur  in  steel,  whether  justly  or  unjustly,  is  held 
responsible  for  the  bad  working  of  steel.  As  a  result  the 
specifications  covering  the  allowable  amount  of  this  element 
have  been  gradually  lowered,  until  in  certain  cases  below 
.030  per  cent  is  the  limit  demanded.  It  is  very  difficult 
to  reach  this  limit,  and  when  reached  there  are  grave  doubts 
in  the  minds  of  many  whether  the  quality  of  the  steel  has 
not  suffered  by  the  excessive  purification  required. 

It  is  almost  the  universal  practice,  when  steel  shows  a 
tendency  to  work  badly  or  becomes  red  short,  to  make  an 
analysis  of  the  steel.  If  this  analysis  indicates  that  the 
steel  has  the  proper  or  permissible  amounts  of  the  usual 
elements,  but  happens  to  be  a  few  thousandths  of  a  per  cent 
higher  than  the  specified  amount  of  sulphur,  the  sulphur  is 
held  responsible  for  the  trouble.  Such  decisions  are  made 
without  considering  any  other  influences,  such  as  the  heat- 
ing for  rolling  or  the  subsequent  heatings  necessary  to  work 
the  material  up  into  a  finished  product.  Very  few  users  of 
steel  appear  to  have  either  the  time  or  inclination  to  make  a 
few  trials  at  slightly  higher  or  lower  temperatures  in  manu- 
facturing their  particular  product,  to  determine  if  they  are 
using  the  temperature  at  which  the  iron  will  work  the  best. 
The  argument  usually  presented  by  them  is  that  the  greater 
part  of  their  steel  works  satisfactorily  with  their  shop 
methods,  and  they  should  always  receive  steel  of  the  same 
quality.  There  is  a  certain  amount  of  justice  in  the  argu- 
ment,  but  sometimes  it  is  based  on  an  opinion  which  does 

•Frotn  a  paper  read  before  the  American  Boiler  Manufacturers'  Associa- 
tion. 


not  include  all  the  factors  in  the  case.  At  least  four  factors 
influence  the  results:  No  two  heats  of  steel  are  exactly 
alike;  no  two  users  of  steel  use  exactly  the  same  methods 
in  fabricating  the  finished  product;  no  two  operators  in  the 
same  shop  work  exactly  alike,  and  the  same  material  may 
work  well  at  one  time  and  uni^atisfactorily  at  another,  in 
the  same  shop. 

The   purpose   of   the  exp)eriments   described   was   to   study 
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Fig.   1 — Results  of   Hot  and   Cold    Bending   and    Flattening   Tests 

the  effect  on  the  working  and  physical  properties  of  rivet 
steel  by  gradually  increasing  the  amount  of  sulphur  in  the 
steel,  until  it  had  been  raised  to  a  point  far  above  that 
usually  found  in  such  steel. 

The  steel  used  was  regular  basic  open  hearth  of  carbon 
.09  per  cent;  manganese,  .43  per  cent;  phosphorus,  .012  per 
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Fig.  2 — Hot  and  Cold   Forging  Tests 

cent;  sulphur,  .031  per  cent.  The  sulphur  content  of  certain 
ingots  from  this  heat  was  increased  progressively  by  adding 
weighed  quantities  of  sulphur,  the  additions  being  regulated 
to  secure  as  near  as  possible  a  uniform  increase  of  sulphur 
from  one  ingot  to  the  next  higher.  The  heating  and  rolling 
was  done  in  the  regular  way  and  all  ingots  were  treated 
exactly  alike.  The  finished  ^-in.  diameter  rounds  were 
alike  in  every  particular  as  regards  composition,  heating  and 
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rolling,  excepting  that  they  carried  different  amounts  of 
sulphur.  The  rolled  bars  showed  the  following  amounts  of 
sulphur:  .03  per  cent,  .06  per  cent,  .09  per  cent,  .14  j)er  cent 
and   .18  per  cent. 

The  hot  working  properties  and  some  of  the  cold  working 
properties  are  shown  in,.  Fig.  1.  In  Fig.  2  are  shown  some 
tests  made  on  three  separate  heats  of  steel  with  different  sul- 
phur contents.     A  study  of  the  appearance  of  the  tests  shows 
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Fig.  3 — Shearing  Test 

very  little  difference  between  the  low  sulphur  rivets  and  those 
containing  six  times  as  much  sulphur. 

To-  determine  what  might  be  expected  of  the  rivets  when 
in  actual  service,  a  number. of  bars  were  riveted  together. 


i3430  LB  3 


33060  ,.H5       34000  LB5 

SHEARING  STRENGTH 


.53100  lBS 


/!4000lBi> 


OOi 


oo 


33240  LBS 


32000  LBS  30000  LBS  31200  IBS 

BREAKING  LOAD 

060  r,  O'X)  s  ;40  s 


26180  LBS 


180  S 


Fig.  4 — Tension  Test 

These  samples  were  then  tested  to  destruction  with  the  results 
shown  in  Figs.  3  and  4  and  with  the  breaking  loads  given  in 
Table  I. 

TABLE   I. — Destruction   Tests  of  Riveted  Joints  and  .\ncles 

p  Riveted  joints  Riveted  angles 
Sulphur  content                                  *- 

lb.  lb. 

.030 48,900  33.240 

.060    48,300  32.000 

.090    48,800  30.000 

.140     46.700  31,200 

.180    47,400  26,180 


Results  of  tensile  and   bending  tests 
of  .09  per  cent  carbon  steel  are  shown 

TABLE   IL — Tensile  Tests  of    J4    in.   Diamet 

Elastic  Ultimate 

limit,  strength. 
Sulphur  content 

.030    31.360  50,460 

.060    32.740  50.900 

.090    30.890  51,400 

.140      31,600  50,700 

.180 31,530  50,960 

In   Fig.   5   are  shown  the  results  of 
long   rivets  under  ordinary   conditions 


on  the  rolled  bars 
in  Table  II. 

ER    Rounds   As    Rolled 


Elongation 
in  8  in., 

30.8 
30.2 

31.2 
32.5 
30.7 


Reduction 
of  area, 

64.2 
65.3 
62.5 
64.2 
62.3 


tests  made  on  extra 
to  determine   if  one 
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Fig.  5 — Tests  of   Rivets   in   Ordinary   Cold   Condition 

rivet  head  would  stand  as  well  as  another.  The  nick  bends 
and  bending  the  head  of  the  rivet  were  made  to  see  if  any 
differences  would  be  found  in  these  cold  bends  due  to  the 
varying  sulphur  content.  Fig.  6  shows  a  similar  set  of  tests, 
but  in  this  case  the  rivets  were  heated  to  a  driving  heat 
(1,200  deg.  C),  then  taken  out  of  the  fire  and  quenched  in 
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Fig.  6 — Tests  of  Rivets  Quenched  from  Driving  Heat 

cold  water  to  show  the  effect  of  drastic  cooling  from  a  high 
temperature.  A  third  set  of  tests,  similar  to  those  shown  in 
Figs.  5  and  6,  were  made  on  rivets  which  were  heated  to 
a  blue  heat  (350  deg.),  and  then  quenched  in  cold  water. 
The  results  of  these  tests  were  in  appearance  similar  to 
those  shown  in  Fig.  5. 

The  object  in  all  these  tests  was  to  show  whether  the  dif- 
ferent treatments  affected  the  rivets  differently  and  whether 
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he  rivets  with  higher  sulphur  content  were  affected  to  a 
ireater  degree  than  those  with  lower  sulphur.  Tables  III, 
iV  and  V  give  the  results  of  the  tensile  tests. 

TABLE   III. — Tensile  Tests  of   H   in.   Rivets  in   the  Ordinary 

Condition 

Elastic  Ultimate  Elongation  Reduction 

limit,  strength,  in  8  in.,  of  area. 
Sulphur  content 

.030      34,010  51.740  34.2  70.2 

.060      32,820  51,050  34.6  70.4 

.090      37,480  51,620  -36.0  67.3 

.140      34,320  50,320  33.7  67.1 

.180      33,340  51,050  37.4  65.8 

In  addition  to  these  tests,  a  double  shearing  test  was  made 
on  the  )i-.n.  rounds  of  each  sulphur  content  in  the  ordinary 


ELECTRODE  HOLDER  FOR  ELECTRIC 
WELDING  AND  CUTTING 

BY  C.  W.  SCHANE 

The  attached  sketch  shows  a  carbon  or  wire  holder  for  use 
in  cutting  or  welding  locomotive  fireboxes  and  general  boiler 
work,  wliere  the  electric  welder  is  used.  The  handle  of  the 
holder  is  placed  at  an  angle  of  30  deg.  from  the  center  line 
of  the  holder,  so  that  .he  wire  will  be  at  right  angles  to  the 
workman.  The  wire  is  held  in  position  by  a  segmental  cam 
lever,  which  acts  against  the  underside  of  a  disk  head.  The 
cam  and  disk  are  grooved  and  when  the  wire  is  fastened  in 


TABLE   IV. — Tensile  Tests  of   Ji    in.   Rivets   Quenched  in    Water 

From  1,200  Dec.  C. 

Elastic  Ultimate  Elongation  Reduction 

limit,  strength,  in  8  in.,  of  area, 
Sulphur  content 

.030      44,100  69,700  8.1  62.5 

.060      44,450  71,160  9.8  62.7 

.090      54,690  76,600  7.6  53.7 

.140      49,380  70,520  11.1  58.3 

.180      43,730  67,850  10.6  54.8 


condition.     The  shearing  strength  of  each  is  given  in  Table 

VI. 

The  results  of  tests  and  the  photographs  speak  for  them- 
selves. These  results  can  be  duplicated  by  anyone  who  has 
the  necessary  facilities.  It  is  believed  that  the  tests  indicate 
the  fitness,  for  most  purposes,  of  a  steel  rivet  containing 
slightly  less  than  .10  per  cent  sulphur.    So  far  as  the  author 

TABLE  V. — Tensile  Tests  op   J4   in.   Rivets  Quenched  in   Water 

From    350    Deg.    C. 

Elastic  Ultimate  Elongation  Reduction 

limit,  strength,  in  8  in.,  of  area. 

Sulphur  content                 lb.  per  sq.  in.     lb.  per  sq.  in.  per  cent  per  cent 

.030      32,700  50,630  23.0  61.5 

.060      31,060  50,400  25.0  59.4 

.090      33,430  50,140  32.8  59.2 

.140      32,060  49,500  32.0  60.8 

.180 32,200  50,510  34.0  60.4 


has  been  able  to  determine,  there  does  not  appear,  by  work- 
ing tests  or  mechanical  tests  made  on  the  finished  rivet,  to 
be  any  way  of  distinguishing  between  the  quality  of  a  rivet 
of  .030  per  cent  sulphur  and  one  of  .090  per  cent  sulphur, 
if  both  have  been  subjected  to  the  same  conditions  of  treat- 
ment. 

For  many  years  before  basic  open  hearth  steel  became  com- 


TABLE   VL — Shearing   Tests   of    54    i".    Rounds 

Shearing  strength  in 
Sulphur  content  lb.,  double  shear 

.030    .,...;.,;.. *^V^; 33,430 

.060 33,060 

.090    34,000 

.140    33,100 

.180    34,000 


mon,  millions  of  rivets  of  wrought  iron  or  Bessemer  steel 
were  made  and  used.  Bessemer  steel  is  considerably  higher 
in  phosphorus,  and  in  most  cases  higher  in  sulphur,  than  basic 
open  hearth,  and  the  greater  number  of  such  Bessemer  steel 
rivets  are  still  in  service.  This  is  the  best  possible  evidence 
that  steel  may  contain  a  much  higher  sulphur  content  than  is 
specified  today  in  open  hearth  steel,  without  injuring  the 
quality  of  the  rivet. 


A  Use  for  Old  Phonograph  Records. — The  wax  of  old 
phonograph  records  may  be  used  with  satisfaction  on  tracing 
cloth  when  erasures  are  necessan,-.  The  wax  rubbed  over 
the  erased  portion  gives  the  paper  a  gloss  and  finish  similar 
to  the  original  surface  and  prevents  the  ink  spreading  in 
the  lines. — Machinery. 


Simple  Carbon  or  Wire  Holder  for  Use  in   Electric  Welding 

this  groove  it  will  not  loosen  as  the  tendency  to  press  against 
the  metal  holds  the  cam  closed. 

One  of  these  holders  has  been  in  continuous  service  24 
hours  a  day  for  four  months  and  is  still  giving  excellent 
results.  In  all  electrical  appliances  a  good,  firm  contact  will 
give  the  best  results,  and  this  holder  has  fulfilled  this  require- 
ment. It  does  not  heat  or  burn  as  others  which  we  have 
tried. 


INSPECTION  OF  LOCOMOTIVE  SPARK 
ARRESTERS  AND  ASH  PANS* 

There  are  being  made  on  some  of  the  roads  comparative 
tests  of  the  different  shapes  of  mesh,  also  of  the  different 
designs  of  appliances,  but  on  account  of  the  difference  of 
opinion  at  this  date,  we  are  unable  to  arrive  definitely  at 
what  design  of  front  end  spark  arresting  arrangement  would 
be  best  suited  to  the  locomotives,  and  at  the  same  time,  reduce 
the  emission  of  live  or  glowing  sparks  to  the  minimum.  On 
some  of  the  roads  different  appliances  are  being  tried  out  and 
it  will,  of  course,  take  some  time  to  arrive  at  the  merits,  but 
the  committee  thinks  there  is  no  doubt  but  what  there  will 
soon  be  developed  a  locomotive  front  end  spark  arrester  that 
will  greatly  reduce,  if  not  altogether  overcome,  the  emission 
of  live  sparks  from  locomotive  stacks. 

In  obtaining  from  a  number  of  railroads  the  practice  of 
inspecting    the    front    end    arrangements,  we  find  a  great 

•prom  a  committee  report  presented  at  the  third  annual  meeting  of  the 
Railway  Fire  Protection  Association,  held  in  New  York,  October  3-5,  1916. 
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variance  in  the  practice.  On  some  railroads  the  inspection 
is  made  after  each  trip,  while  on  other  roads  inspections  are 
made  once  a  week,  and  on  others  hut  twice  a  month.  It  is 
the  opinion  of  the  committee  that  the  practice  of  thoroughly 
inspecting  the  front  end  arrangements  at  the  terminals  after 
each  trip  of  the  locomotive  should  be  e.xtended  to  all  rail- 
roads, and  it  is  also  the  opinion  of  the  committee  that  if  this 
practice  is  carried  out,  the  hazard  of  sparks  emitted  from 
the  stacks  will  be  greatly  reduced.  When  speaking  of  in- 
spection, we  believe  that  men  assigned  to  such  duties  should 
he  thoroughly  familiar  with  the  front  end  arrangements,  and 
in  ever)'  instance  the  inspection  should  be  made  in  a  ver\- 
>  thorough  manner  and  a  record  kept  of  the  condition. 

The  committee  has  obtained  from  several  railroads  blue 
prints  describing  ash  pan  arrangements.  We  find  that  the 
pans  adopted  by  the  different  roads  are  meeting  the  require- 
ments, from  the  information  we  have  received  the  most 
popular  designs  being  the  double  sloping  pan  and  the  sliding 
hopper  bottom  pan.  We  feel  sure  that  these  two  designs 
of  ash  pan,  if  properly  cared  for  at  the  terminal,  will  be  the 
means  of  greatly  reducing  the  hazard  of  fire  from  this  source. 
We  believe  that  the  plan  of  a  thorough  inspection  should  be 
carried  out,  the  inspections  to  be  made  at  the  terminals  at 
the  end  of  each  trip,  and  a  record  kept  of  the  condition. 


GAGE  GLASS  CUTTER 

BY  E.  A.    MURRAY 
Master   Mechanic.  Chesapeake  &  Ohio.  Clifton  Forfe,  Va. 

Glasses  used  in  steam  and  air  gages  at  the  Clifton  Forge 
shops  of  the  Chesapeake  &  Ohio  are  cut  by  a  machine,  shown 
in  the  illustration,  which  was  designed  and  built  at  this  shop. 
It  consists  of  a  U-shaped  frame  similar  to  the  frame  of  a 
punch  or  shear.  On  the  bottom  member  of  this  frame  is  a 
table  plate,  which  is  free  to  revolve  on  ball  bearings.  On  the 
top  member  is  a  rubber-lined  clamp.    Placing  a  piece  of  glass 


A  Simple   Device  for  Cutting   Steam   or  Air  Gage   Glasses 

on  the  table  plate,  an  adjustment  screw  forces  the  rubber- 
lined  clamp  down  solidly  against  the  glass.  The  crank  arm, 
which  is  above  the  adjustment  screw,  is  revolved  and  with 
it  the  table  plate,  glass  and  clamp. 

In  the  top  arm  of  the  frame  is  a  slot  running  lengthwise. 
The  cutter  frame  works  in  this  slot  and  has  a  clamp  attached 
so  that  the  frame  can  be  moved  back  and  forth  to  secure  any 
diameter  glass  desired. 


PATCH  APPLIED  BY  ELECTRIC  WELDING 

BY  W.  J.  GILLESPIE 
Boiler  Inspector,  Pittsburgh  &  Lake  Erie,  McKees  Rocks,  Pa. 

The  patch  shown  in  the  illustration  was  made  necessary 
on  account  of  a  vertical  fracture  that  developed  below  the 
center  arch  tube,  extending  down  to  the  second  line  of  stay- 
bolts  as  shown  by  the  white  line.  A  section  of  the  sheet  em- 
bracing the  arch  tube  opening  was  removed    and    a    patch 
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Patch  Applied  to  Back  Tube  Sheet  by  Electric  Welding 

marked  off  from  it.  The  arch  tube  and  staybolt  holes  were 
drilled,  the  patch  set  up  and  the  staybolts  applied.  The 
seam  was  then  filled  in  by  electric  welding  and  the  arch  tube 
applied.  This  work  was  done  in  January,  1915,  and  the 
locomotive  has  since  been  in  continuous  service  until  July, 
1916,  when  it  was  shopped  for  renewal  of  the  firebox. 


Boiler  Turks  and  Scale. — Eminent  authorities  agree 
that  a  layer  of  scale  one-tenth  of  an  inch  thick,  and  a  steel 
boiler  plate  ten  inches  thick,  offer  exactly  the  same  resistance 
to  the  passage  of  heat. — Railway  and  Locomotive  Engi- 
neering. 

Light  Machine  Oil. — To  make  a  first-class  oil  for  light 
machinery,  take  a  bottle  about  half  full  of  pure  olive  oil, 
place  in  it  some  thin  strips  of  sheet  lead,  and  exp)ose  it  to 
the  suns  rays  for  a  month,  then  pour  off  the  clear  oil. — 
Pemherthy  Engineer  and  Fireman. 

Babbitt  Be.arin(;s. — In  motors  for  very  heav}'  duty  the 
j)endulum  seems  to  be  swinging  back  toward  babbitt  bearings. 
A  good  babbitt  bearing  is  more  expensive  than  a  good  bronze 
one  by  1  per  cent  of  the  motor  cost.  A  bearing  babbitted  with 
a  high-grade  tin  babbitt  calls  for  an  increase  of  0.6  per  cent, 
over  a  cheap  babbitt,  but  is  a  good  investment. — Power. 
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The  conditions  on  a  railroad  are  such  that  the  stationary 
boiler  plants  are  required  to  use  coal  that  is  not  found  desir- 
able for  locomotive  use.  This  means  that  they  are  often  fur- 
nished with  poor  grades  of  fuel  and  that  unless  proper  super- 
vision is  given,  or  proper  facilities  provided  by  which  this 
fuel  may  be  used  to  the  best  advantage,  economical  results 
will  not  be  obtained.  Those  roads  that  have  studied  the  fuel 
question  thoroughly  have  not  neglected  the  stationary  plants, 
and  several  have  applied  what  is  known  as  the  "balanced 
draft''  to  the  boiler  plants,  with  an  appreciable  saving  in 
fuel  cost  and  an  increase  in  the  boiler  capacity. 

The  purpose  of  the  balanced  draft  is  to  automatically 
maintain  at  a  constant,  the  draft  pressure  or  vacuum  in  the 
boiler  furnace  which  will  give  the  proper  combustion 
efficiency.  In  other  words,  it  so  regulates  the  air  supply 
that  the  correct  amount  will  be  admitted  to  the  boiler  furnace 


diaphragm  box  is  in  communication  with  the  furnace  through 
the  passage  B.  As  the  pressure  or  vacuum  in  the  furnace 
varies,  the  diaphragm  moves  and  operates  a  water  valve  which 
controls  the  damper  regulators  C  and  D  controlling  the 
dampers  in  the  blower  pipe  and  the  up-take  respectively. 
The  system  is  so  arranged  that  the  blower  pipe  damper 
moves  to  its  extreme  position  before  the  up-take  damj)er  oper- 
ates. The  diaphragm  is  set  to  maintain  a  vacuum  above  the 
fuel  l:>ed  of  about  .003  in.  of  water,  which  is  practically 
equal  to  the  pressure  of  the  atmosphere. 

The  advantages  of  this  system  of  draft  control  are  many. 
.\s  stated  above,  its  purpose  is  to  provide  automatically  the 
proper  amount  of  air  for  complete  combustion  of  the  fuel, 
no  more  and  no  less.  It  maintains  a  more  uniform  tempera- 
ture in  the  boiler.  With  the  small  amount  of  draft  above 
the  fuel  bed  practically  no  cold  air  is  drawn  in  through  the 
leaks  in  the  boiler  setting  nor  through  the  door  as  it  is  opened 
for  firing.  For  these  reasons  the  boiler  is  not  subjected  to 
sudden  changes  in  temperature,  and  as  a  result  the  life  of  the 
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to  properly  consume  the  coal,  no  matter  what  the  thickness  of 
the  fuel  bed  may  be.  With  an  insufficient  air  supply  some  of 
the  gases  from  the  coal  will  pass  out  through  the  chimney 
unconsumed,  and  with  an  oversupply  of  air  the  efficiency 
of  the  boiler  will  be  decreased,  in  that  the  surplus  air  will 
absorb  and  carr\-  away  the  heat  that  should  be  absorbed  by 
the  boiler. 

The  apparatus  by  which  this  constant  draft  is  obtained  is 
shown  in  the  accompanying  illustration.  A  forced  draft  is 
obtained  from  the  blower  on  the  right,  the  speed  of  which 
is  regulated  through  the  speed  pressure  regulator  by  the  steam 
pressure  in  the  boiler.  This  blower  provides  a  constant 
volume  of  air  to  the  ash  pit  at  variable  pressures  for  a  given 
speed  of  the  blower.  The  draft  above  the  fuel  bed  is  main- 
tained constant  by  the  regulator  A,  which  consists  of  a  care- 
fully balanced  diaphragm  supported  by  knife  edges  on  suit- 
able rests.     As  shown  in  the  boiler  setting  at  the  left,  the 


boiler  is  increased  and  the  cost  of  maintenance  decreased. 
With  the  light  draft  required  with  this  equipment  the  hot 
gases  pass  through  the  boiler  at  a  low  velocity,  giving  the 
heating  surface  suft'icient  time  to  absorb  a  maximum  amount 
of  heat.  With  the  steam  pressure  regulator  the  boiler  pres- 
sure is  maintained  more  nearly  constant,  provided  sufficient 
fuel  is  placed  on  the  grate.  This  system  jjermits  of  a  cheaper 
grade  of  fuel  being  used,  and  as  the  regulation  is  autmnatic 
expert  firemen  are  not  required  to  fire  the  boiler.  It  elimi- 
nates the  varying  draft  obtained  where  only  chimney  draft 
is  used,  and  limits  the  function  of  the  chimney  to  that  of 
conveying  the  products  of  combustion  away  from  the  boiler 
The  balanced  draft  system,  which  is  controlled  by  The  En- 
gineer Company,  17  Batter>'  Place,  New  York  City,  has  been 
adopted  quite  extensively  in  industrial  plants,  and  is  in  use 
on  several  railroads  in  the  middle  West,  including  the  Chi- 
cago, Burlington  &:  Quincy,  the  Illinois  Central,  the  Atchison, 
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v^irutncr  in  thi-  [pr.tithi-.  On  -omc  railroad-  tlu-  in>|Htti«)n 
i-  made  il'tiT  i-acli  trip.  uliiK-  on  (HIut  nia(l>  iri-po  tioii-  arr 
rnailr  on.  «•  a  u.vk.  and  on  otlitT-  Itul  l\vi(f  a  nionlli.  It  i> 
'lu'  opinion  of  till'  <  onimittn-  tli.ii  the  |iraiti<f  ot"  tliorou.i,'lil\ 
.n-i>rttin'4  till-  tntiit  trul  arranmnuiit-  at  thr  ttnninal>  at'ttr 
•at  Ii  trip  <>r  tlu-  UHoinotive  >liould  It  i'\t«n(Kd  to  all  rail- 
r();\d>.  ami  it  i>  al>o  tlu*  tipinion  (jf  tlu-  toniniittcr  that  il  tlii- 
[irartirr  is  carrird  out.  tlu-  Iia/ard  ot'  >park-  tmitti-d  Iroiii 
the  --ta*  ks  will  Ik-  i^nailv  r«'<lmi-(l.  W  lu-n  Npcakini;  of  in- 
;-{»crti<Mi.  wc  ln-lii-vt-  that  nu-ti  a>-iunc<l  to  -in  h  dutirs  •should 
'►c  thoroughly  familiar  with  tlu-  front  i-nd  arranizi-nHnt-.  and 
in  fVvn  in-taixt  tlu*  in>pi-(tion  -houM  he  madi-  in  a  vm 
•horouijh   maniur  an«l   a   riiord   kept  of  tho  cojidition. 

Ilu-  tommittif    ha>    ohtaint-d   from  several   railroads  Mik 

■rint-  de-*riliinu   a-h   pan   arranironK-nts.      We  t'lnd   that   tlu 

l-an-  adopted  l»y  the  different  road.-^  are  mectiiii;  the  re(|uin 

merits,  from    the    infonnation    we    have    reteivi'd    the  mo-t 

[.opular  (K'>ii:n>  l-rinLr  the  douIiK-  >]o|>ini;  j)an  and  the  -lidinii 

lioppor    liottom    {)an.      We    feel    .-ure   that   the.<e    two   doiLm- 

•f  ash  pun.  if  properly  eared  for  at  the  terminal,  will  I.e  tlu 

nuMns  of  greatly  re(lu(  ini:  the  hazard  of  t'lre  from  thi-  sourn. 

We  l»eli«>ve  that  the  plan  of  a  thorouuh  inspt-ition  -lioiild  !>« 

arried  out.  the  inspn  tion-  to  Ue  madr  at   tin-  tirminal-   at 

tlje  enil  of  eaeh  trip,  and  a  ntord  kept  of  the  loiulition. 


V-'      ^        (}AG!{  GLASS  ClI  II^K      / 

.     v-{;Vn:  in    l<     \.    Ml  KKXY 

"  ".  ■•■Maslcr    Mci-liaiiic,   (Chesapeake  iV   <>liii>.   (Cliflfin    Forjtc.    \'ii. 

frlas'-ios  u-ed  in  -tram  and  air  iiai:r.-  at  tlu-  Clifton  l(»r'.^i 
-iu>p-  of  tlu-  ("lu-aprake  &  Ohio  are  cut  l>y  a  matliini-.  -houn 
ni  tht-  illu-tration.  whidi  wa-  de.-iu'iit-il  in<l  l.uilt  at  tlii-  -hop. 
It  eon-ist.s  of  a  r--ha|)e<l  frame  similar  to  tlu-  franu-  of  a 
;>Mtuh  or  -lu'ar.  <  >n  the  ii«)ttom  member  of  thi-  frame  is  a 
'..d>l«  plat«-.  whit  h  i-  free  to  revolvr  on  hall  hearini;^.  On  tlu 
U^'  memlter  i-  a  ruhKer-lint'd  «  lamp.     I'hu  iny  a  |)ini-  of  ixla-- 
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A    Simple    Device  for   Cutting    Steam    or    Air   Gage   Glasses 

.1,  the  tal.K    jilatr.  an   adju-tmenl   -i  ri-w   forces  the  ruliher 
lined  elamf)  down  solidly  airain-t  the  irlass.      Ilu-  (rank  arm. 
whieii   is  ahove  th«-  adju-tnu-iit   -<  rt-w.   i-   n-volvcd   and   with 
it  the  talile  |ilate.  ^la-s  and  1  lamj). 

In  tlu-  tofi  arm  of  the  framr  i-  a  slot  runniiii:  leiii^thwisr. 
1  he  futter  frame  work-  in  thi-  -lot  and  ha-  a  rlam[)  attai  lied 
-o  that  tlu-  frame  tan  In-  ino\id  l'a«  k  and  forth  to  -»•(  urc  any 
*i  inieter  iflas-  drsih-d 


PAiCH  Ai*iM  ii:i)  in  i:m:(:tric  WFi.niNc 

\i\    \S     .1    Cll  I  ISI'll- 
BoiltT    liispcrioi.    I'liishiireh  A    lake    Irrie.    Mckees    Kiicks,    I'u. 

Ilu    pati  h   -howii   in   tlu-  illu-tration   was  made   Ile(■essar^ 
on   aMduni  of  a   virtital    fratturi-   thai   di-\ilopi-d   In-low  tlu 
<  t-nter  ari  h  tulu.  t-xtendiiiL;  <lown  to  ilu    -(-(ond  liiu-  of  sta\ 
l.olt-  a-  -luiwn  hy  the  white  liiu-.     .\  sirtion  of  the  sheet  em 
liratiiiu   tlu    anh   tiihe  oprnini,'   wa-   rt-movrd     ami    a    pat(  I: 


Patch   Applied  to   Back   Tube   Sheet   by   Electric   Welding 

m.irkrd  t^ii  from  it.  Ilu-  anh  iuIk  and  -layholt  holes  were 
drill. (1.  tlu  |»atth  -et  up  and  the  .stayholts  a|)|)lied.  TIk- 
•..■<ram  \\a-  tlun  t"ill<d  in  l.\  i-K(tri<  welding  and  the  anh  tuln- 
applii-d.  Ihi-  work  wa-  doiu-  in  January,  l'>15.  and  the 
lo(omotivi-  has  -iiut-  Ih-cii  in  «ontiiiuous  s»-rviee  until  Julv. 
l'*l'-,  wluii  it  was  -hopprd  for  rt-iu-wal  of  the  tlreUj.x. 


'•"II  I  iv     I  I  i-.i  -     wii    .S(   \ii  .      I-'.miiu-nt    authorities    ayree 
that  a   la\er  of  xaU-  oiit  -unlh  of  an   iiu  h  thiik.  and  a  steel 
I'oilt-r  plate  ten  iiu  he-  thit  k.  offrr  cv.utly  the  same  resistant  e 
to    tlu-    passant-    of    lu-at.      A'.//7Tc./y    -/;/(/    l.ixnmotive    liiii^i-  . 
iiirriin;. 

I.K.iii  M\(  iii\i  On.  It>  makt  .1  hr-t  (  la-<  oil  for  light 
iiiathint-r\.  take  a  Lottie  ahout  half  full  (»f  pure  olive  oil, 
plate  in  it  some  thin  -trip-  tif  -lu-et  lead,  and  e.xpose  it  to 
the  -un-  ra\-  for  a  month,  tlu-n  pour  off  the  dear  oil. — 
/'/-/;//'(  rlliy  I:ii.^iiiii  r  ■nul  /-in  ni,in. 

H\|-i:iil    lii  AKiNt.s.      In   moltjr-   for  very   heavy  dutv  the  ' 
pendulum  si-cms  to  Ik-  suinu'inu'  l»atk  toward  hahhitt  hearinu^. 
.\  L'tMid  i>al»l»itt  iK-arini:  i-  mon-  (-\pi-n-ivf  than  a  <ro(Kl  l»ron/.e 
oiu  hy  I  pt-r  ( i-nt  of  tlu-  motor  to-t.     .\  lu-arinu  hahhitted  with 
a  hiirh-szrade  tin  l.ahhitt  tall-  for  an  increase  of  0.6  [>er  rent 
'ivtr  a  t  ht-ap  lialihitt.  hut   i-  a   tzojul   invt-tmeiit.-  -/'otirr 
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i  he  (oiulition-  on  u  railroad  arc  such  that  tlic  stationarx 
uoiler  plants  are  re(|uirc(l  to  use  coal  that  i>  not  louiul  desir- 
able for  l(K'oni()tive  use.  1  hi-  means  that  they  are  often  fur- 
nislie<l  with  [)oor  <:ra<le-  of  fuel  and  that  unles-  |)roj>er  -uper- 
vision  is  i^iven.  or  |)roiicr  faiilife-  pro\  icUd  Ia  whiih  thi- 
fuel  may  be  used  to  the  best  advantage  etonomiial  results 
wdl  not  be  obtained.  TIkoc  roads  that  have  >tudied  the  fuel 
"jiu^tiou  thoroughly  have  not  ni'ule(  ted  the  .xtationar\  plants, 
and  several  have  apjdied  what  is  known  a>  the  ■■|)alanted 
draft"  to  the  boiler  plant.-,  witli  an  a])preciable  >avinii  in 
fuel  cost  and  an  increase  in  the  Itoiler  capacity. 

The  |)urpose  of  the  babuued  draft  is  to  automati*  allv 
maintain  at  a  constant,  the  draft  |)re»ure  or  vacuum  in  the 
)>oiler  furna(e  whidi  will  uive  the  proper  (()ml)Ustion 
eftkienty.  In  other  \\ord>.  it  so  reiiulate.-  the  air  -upply 
fhat  the  corp'ct  anvKUit  will  be  admitted  to  the  boiler  furnace 


diaphra-im  box  i-  in  e<miniunicati<in  witii  tlie  furnan-  through 
the  pa.-sat:e  />.  .\>  the  pres>ure  or  \ ai uum  iji  the  furnace 
varic-.  the  diaphratzm  move-  and  operates  a  water  valve  which 
tontrol-  the  d.ini|ier  reiiulator-  ('  and  P  tontrollin'.:  the 
damjters  in  the  blower  pipe  an<l  the  up-take  resjHHtiveU 
I  he  -y-tem  is  so  arramred  that  the  blowir  i):i»e  dam{)er 
movi  -  to  its  extreme  po-ition  before  the  uji-takc  damper  (»|>cT- 
ate-.  Ihe  diaphragm  i-  -it  to  maint.iin  a  v;u  uum  alxive  the 
fuel  l>ed  of  about  .')(».>  in.  of  w.it«T.  whi<  h  is  pra«tirall> 
etjual  to  the  pre>sure  of  the  atm«)spheri-.       -    •.  -  . 

riu'  advantaije-i  of  this  -y>tem  <»f  ilral't  roritrnf  are  many 
.\-  -tated  above.  it>  purpo>e  i>  to  provide  automatii  all\  the 
proper  amount  of  air  i"or  lomjilete  combustion  of  the  fuel, 
no  more  and  no  less.  It  maintain>  a  more  uniform  tenijHra- 
ture  in  the  boiler.  W  ith  the  >mall  amount  of  drat't  ab«)V', 
the  fuel  lied  i>rac tii all)  nc»  («»ld  air  is  draufi  in  throu'jh  the 
leak-  in  the  boiler  -ettinLT  nor  throuiih  the  <l«ior  a>  it  is  opened 
for  tirinu.  Vor  the-e  reason-  the  l>oiler  i-  not  subjected  to 
-ud<len  chanize-  in  tempi-rature.  and  a-  a  re.-ult  the  life  of  the 
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to  properly  consume  the  loal.  nt)  matter  what  the  thitkness  of 
the  fuel  bed  may  be.  With  an  insuflicieiit  air  >iippl>  -ome  of 
the  uase-  from  the  .oal  will  pass  out  throuuh  the  ihimney 
unionsumed.  ami  with  an  over-up])ly  of  air  the  eft'u  iency 
of  the  boiler  will  be  decreased,  in  that  the  surplu>  air  will 
al)-orl»  and  .  arry  away  the  heat  that  should  be  absorU'd  by 
the  boiler. 

The  apparatus  by  which  this  constant  draft  is  obtained  is 
shcmn  in  the  ac<  ()m|)anyin<;  illustration.  .\  forced  draft  is 
obtained  from  the  blower  on  the  riyht,  the  -peed  of  which 
is  regulated  through  the  -peetl  pressure  re<:ulator  l>y  the  -teani 
pressure  in  the  boiler.  This  blower  provide*  a  constant 
volume  of  air  to  the  a.-h  |>it  at  variable  pressures  for  a  i^iven 
speed  of  the  blower.  I  he  draft  above  the  fuel  bed  i-  main- 
taineil  constant  by  the  regulator  .1,  whith  consi-t-  of  a  care- 
full\  balanced  dia|ihrai:m  supported  by  knife  edijes  on  suit- 
jhle  rests       .\-   -hown    in   the   boiler  settini:   at   llu    lift,   the 


boiler   i-   ini Teased    and    th<    « o-i   of   miintename   decreased 
With   the   iiiiht   draft    nciuireil    with   tlnV   ei|uipment   tlu-   hot 
L:a>e-  i)as>  through  the  boiler  at  a  low  veltKity,  j^ivinp  the 
heating  surfa«i'  >uflicient  time  to  absorb  a  maximum  amount 
of  heat.     W  ith  tin-  -ti  am  pre»ure  ri'i:ulat<»r  the  Ixnler  pres- 
-ure  i-  maint.iined  more  nearlv   lon-tant.  |)rovided  sufl'uient 
f ui  1  i>  placeil  on  tlu'  urate.      This  system  permit-  of  a  cheajK-r 
urade  of  fuel  beiniz  u.-itl.  and  as  the  reizulation  is  automatic 
expert   firemen  ari   not   rt<|uired  to  lire  tlie  boiler.      It  elimi 
nate-  the  varying  drat't  obtained   where  only  chimney  draft 
is  used,  and   limit-   the   function   of  the  chimney  t(»  that  of 
tonveyinu  tlu-  i»nMluils  of  (omt)U-ti«»n  awav  from  the  Ixiiler 
The  balanced  draft  sy-tem.  which  i>  controlkxl  by  The  Kn- 
ijineer  Company.  17  Hatter\   rUne,  New  York  City,  has  Iteen 
adopted  <|uite  e\tensivel\    in  indu«-trial  plants,  and  is  in  use 
on  several  railroad-  in  the  miihlle  We>t.  includini:  the  (hi 
caijo.  HurliiiLrton  &  <^)uincy.  the  Illinois  Central,  the  Atchison. 
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Topeka  &  Santa  Fe,  Chicago  &  North  Western,  Chicago  Great 
Western,  Chicago  &  Eastern  Illinois,  Wabash,  Duluth,  Mis- 
sabe  &  Northern  and  the  Chicago,  Indianapolis  and  Louis- 
ville. Tests  made  by  one  industrial  plant  have  shown  an  in- 
crease of  13.25  per  cent  in  the  equivalent  evaporation  over 
and  above  that  which  was  obtained  when  natural  draft  was 
used,  and  with  a  coal  that  cost  30  per  cent  less  per  ton.  In 
tests  made  by  a  railroad  in  the  West  an  increase  in  equivalent 
evaporation  of  12.52  per  cent  ha.*^  I)cen  obtained.  Other 
tests  have  shown  similar  and  even  greater  increa.ses  in  l)oiler 
efBciency.  Since  cheaper  grades  of  fuel  can  i)e  used  and  the 
boiler  maintenance  is  less,  the  ultimate  savings  are  greater 
than  those  shown  by  the  increased  evaporation. 


AUTOMATIC    REFRIGERATOR    AND 
HEATER  GAR 

The  refrigerator  car  in  use  on  the  railways  today  has  been 
improved  from  time  to  time  with  a  view  of  decreasing  the 
amount  of  ice  consumed  and  to  provide  a  more  perfect  cir- 
culation of  the  cold  air  through  the  car.     While  these  im- 


is  controlled  by  the  National  Refrigerator  Car  Company, 
National  Life  building,  Chicago,  follows  these  principles  in 
that  the  refrigeration  is  obtained  by  the  ammonia  absorption 
process  and  the  temperature  in  the  car  is  automatically  regu- 
lated by  a  thermostat.  The  design  and  application  to  the 
railway  car  is  the  invention  of  William  Mack  Baxter,  formerly 
of  the  Illinois  Central  and  the  Canadian  Pacific.  The  sys- 
tem is  such  that  a  constant  temperature  anywhere  between 
32  deg.  and  55  deg.  F.,  can  be  maintained  in  the  car  with  the 
outside  temperature  varying  from  55  deg.  F.,  below  zero  to 
105  deg.  F.  above.  Further,  as  the  surrounding  temperature 
drops  below  that  required  on  the  inside  of  the  car  the  system 
automatically  turns  into  a  heating  system  by  reversing  the 
process  of  refrigeration. 

Description  of  the  System. — The  system  is  self-contained 
and  provides  its  own  power.  The  only  work  necessary  to 
place  the  car  in  operation  is  to  move  a  lever  throwing  the 
system  in  or  out  of  service,  set  the  thermostat  for  the  tempera- 
ture desired  inside  the  car  and  to  load  the  fuel  storage  maga- 
zine once  every  two  weeks.  The  accompanying  illustrations 
show  exterior  and  interior  views  of  the  car,  a  view  of  the 
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provements  have  I)een  more  or  less  successful,  the  perishable 
freight  shippers  have  never  been  given  the  protection  that 
they  have  been  able  to  secure  in  the  modern  cold  storage 
warehouse.  In  other  words,  the  refrigerator  cur  has  remained 
nothing  more  or  less  than  an  ice  box  on  wheels,  regardless 
of  the  fact  that  automatic  refrigeration  with  proper  tempera- 
ture regulation  has  been  in  continued  successful  use  in  stor- 
age warehouses  for  some  time.  That  the  service  rendered 
by  these  wheeled  ice  boxes  has  not  been  of  the  best  is  evi- 
denced by  the  large  amounts  paid  out  in  claims  for  perish- 
able freight  by  the  railways  in  this  country. 

The  need  for  a  refrigerator  car  that  will  maintain  a  con- 
stant temperature  in  the  car  automatically  and  for  a  period 
of  time  sufficiently  long  to  eliminate  the  necessity  of  atten- 
tion from  the  time  the  car  is  loaded  until  it  is  unloaded  has 
been  appreciated  by  all  traffic  men  and  shippers  of  perish- 
able products  for  some  time.  The  principles  followed  by  the 
cold  storage  warehousemen  is  probably  the  best  solution  of 
the  problem.     The  Baxter  system  of  car  refrigeration,  which 


apparatus,  a  piping  diagram  of  the  car,  and  a  temperature 
chart  giving  the  record  of  a  day's  performance  of  the  car. 
Briefly,  the  system  u.sed  is  known  as  the  ammonia  absorption 
process  of  refrigeration  and  heating  and  is  applicable  to  all 
refrigerator  cars,  either  new  or  those  now  in  service.  The 
theory  of  this  process  is  that  as  a  liquid  vaporizes  it  absorbs 
heat  from  its  surroundings,  the  amount  depending  on  the 
latent  heat  of  evaporation.  This  for  ammonia  is  555  B.  t.  U. 
per  pound  which,  excepting  water,  is  the  highest  of  any 
medium  suitable  for  refrigerating  purposes  and  hence  is  the 
liquid  most  universally  used.  Further,  ammonia  is  liquefi- 
able  at  practical  pressures.  In  the  Baxter  system  there  are 
four  distinct  stages  in  the  process,  whether  it  be  performing 
the  function  of  refrigeration  or  heating.  These  are  the  gen- 
eration of  ammonia  gas,  condensation  of  the  gas,  expansion 
of  the  condensed  gas  from  a  liquid  back  to  a  gas,  and  the 
absorption  of  the  gas  in  water  for  regeneration. 

Refrigeration. — The  apparatus  having  been  charged  with  a 
strong  aqua   ammonia   solution    (26   deg.   Baume)    and   the 
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charcoal  magazine  filled,  a  fire  is  started  on  the  grate  A  to 
which  the  charcoal  is  fed  automatically  from  the  magazine 
which  has  a  capacity  of  14  days  continuous  operation.  The 
ammonia  having  a  lower  boiling  point  than  water,  is  dis- 
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tilled  oft"  first  leaving  behind  the  water  which  is  now  weak 
in  ammonia.  The  generator  B  is  so  constructed  that  prac- 
tically all  of  the  strong  ammonia  solution  is  forced  into  it  by 
the  pump  C.  which  by  the  way  is  operated  l)y  the  ammonia 


The  ammonia  gas  passes  up  through  the  pipe  F  to  what  is 
called  the  analyser,  which  is  a  long  vertical  pipe  e.\jx>sing 
sufficient  surface  to  condense  and  precipitate  any  entrained 
moisture  back  to  the  generator.  The  gas  is  then  passed 
through  a  coil  to  remove  any  superheat  it  may  contain  before 
it  passes  to  the  condenser  G.  In  the  condenser  the  am- 
monia gas  is  liquefied  ready  to  be  revaporized  at  the  expan- 
sion valve  H.  This  revaporization  produces  the  refrigera- 
tion and  the  gas  as  it  passes  through  the  refrigerating  coils 
/  located  on  the  upper  side  walls  of  the  car,  abstracts  the 
lieat  from  the  car  and  its  load  and  passes  on  to  the  absorber" 
/  to  be  again  taken  up  by  the  weak  water  solution.  This 
solution  comes  from  the  kettle  E,  passing  through  the  stand- 
pipe  K  to  the  temperature  exchanger  L  which  is  nothing 
more  than  a  pipe  within  a  pipe.  The  hot  weak  liquor  passmg 
over  the  cool,  strong  solution  on  its  w-ay  from  the  pump  to  the 
generator,  preheats  the  latter  and  cools  the  former.  From 
L  the  weak  liquor  passes  through  spray  nozzle  M  into  the 
pump  exhaust  absorber  .V  and  absorbs  the  exhaust  ammonia 
gas  from  the  pump.  The  solution  thus  becomes  stronger. 
From  there  it  passes  through  the  radiator  O  where  it  is  cooled 
and  is  sprayed  into  the  absorber  /,  as  shown  in  the  piping 
diagram,  reuniting  with  the  ammonia  gas  from  the  refrigera- 
tor coils.  From  J  the  liquid  passes  to  the  pump  and  is  forced 
into  the  generator,  being  preheated  at  P  by  the  heat  of  the  ex- 
haust ammonia  gas  from  the  pump,  and  at  L  as  descriljed 
above.  The  ammonia  gas  for  driving  the  pump  is  taken  from 
the  analyser  and  passes  through  the  pump  regulator  Q.  This 
regulator  is  of  the  float  type  and  maintains  the  liquid  in  the 
generator  at  a  predetermined  height.  The  exhaust  from  the 
pump  passes  into  the  absorljer  as  described  above.  Thus  it 
will  be  seen  that  all  the  ammonia  gas  is  recollected  without 
loss  and  the  pump  is  the  only  moving  part  of  the  apparatus. 
This  explains  the  continuous  cycle  of  operation   when  the 
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gas  under  pressure,  and  passes  through  the  generator  coil  D.  machine  is  refrigerating.     The  check  valve  R  is  interposed 

Here  most  of  the  ammonia  gas  is  boiled  off  collecting  at  the  in  the  line  leading  from  the  refrigerating  coils  to  the  ab- 

top  of  kettle  E  leaving  the  solution  in  the  kettle  weak  in  sorber  /  for  the  purpose  of  preventing  a  back  surge  of  the 

ammonia.     This  fact  permits  rough  switching  without  caus-  ammonia  into  the  refrigerating  coils  and  killing  the  frost, 
ing  the  liquid  to  foam.  Heating. — When  the  temperature  in  the  car  has  been  low- 
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ln|itka  &:  Santa  l\\  ("liitaL:n&:  NOrili  Wt-urn.  (  liit  au'd  (iriai 
W't'sUru.  {■hicaiio  &:  Ka>tern  lllint)i>.  \\al.a~li,  Dulutli.  Mi.-- 
>al.»c  &  Xortlicrn  and  the  ("lii(auu.  In(liana|)<»lis  and  l.nui*- 
vilU-.  Tests  inadf  liv  tmc  industrial  plant  haw  shown  an  iii- 
<  rt'a-f  of  1S.J5  [H-r  t  rnt  in  tin-  t(|uival<nt  fvapnratiitn  ttvcr 
and  ahovf  that  uhiih  \va>  ol»tainnl  wlun  natural  tlraft  \va> 
usi'd.  and  with  a  »<»al  that  cost  M)  per  cent  less  pir  ton.  In 
H>t-  made  Ia  a  railroad  in  the  \\\  -t  an  increase  in  e<|uivalcnt 
evaporation  of  1J.5_'  pt-r  1 1  lit  ha.-  Incn  ohtainccl.  ( )tlirr 
te>t>  have  >ho\vn  -iniilar  and  iviri  yreati  r  iiu  r(aM>  in  lioilcr 
efiiciencv.  Since  cheaper  yradc-  of  fuiI  caii  lie  um(I  and  ihe 
Ixiilcr  maintenance  is  less,  the  ultimate  -avinvr-  an-  ureater 
than  those  -h<i\vn   l.y  the  increasciT  evaporati(jn. 

Al   roMMIC    Kll  KKif-KAlOK    AM) 
HIAIIK  CAK 

I  he  refrim  r.itor  tar  in  u-t  on  tlu  railway.-  tod.iy  ii.i-  l»etii 
improved  from  time  to  time  with  a  view  of  de(reasini.'  tlu' 
amount  of  ice  (on-unied  and  to  provide  ,i  more  perftct  »  ir- 
iulation   of  the  (  ohl   air  through   the  tar.      W  liile   the-e   im- 


i>  loiitrojied  liy  the  National  Kefrii,'i  rator  Car  ( "ompany. 
Nation  il  Life  huikiinjz.  Chicaijo.  t'ollow.-  the-e  jirinciple-  in 
that  the  nfriiieration  is  ohtained  hy  the  ammonia  ah-orption 
[•riMe-s  and  the  temperature  in  the  lar  i.-  automatic.dly  reizu- 
lated  IiV  a  thermo-tat.  Ihe  di-ii:n  and  ap])li<  ation  to  the 
railway  lar  i-  the  invention  of  W  illiam  Ma»  k  Baxter,  formerly 
of  the  Illinois  Central  and  the  Canadian  Tacific.  The  sys- 
tem is  such  that  a  constant  temperature  anywhere  Ketween 
.^J  iUil.  and  55  deir.  V..  (an  Ik-  maintained  in  the  car  with  the 
<»ut.-ide  temperature  varyini;  from  55  de;:.  I  ..  helow  zero  to 
l'i5  deu'.  V.  al>ove.  Further,  as  the  surrounding  temperature 
drop-  I.elou  that  re(|uired  on  the  inside  ni  the  tar  the  system 
auiomati*  ally  turn>  into  a  heatint:  system  hy  rever-inu  the. 
[ir<Me-s  of  refrigeration. 

Description  of  tlw  System. —  The  sy.-tem  i-  -elf-iontained 
and  providK-  it-  own  f)ower.  'Ihe  only  work  netessary  to ' 
plate  the  (  ar  in  operation  is  to  move  a  leVer  throwing  the 
-ystem  in  or  out  of  -ervice.  -et  the  thermo-tat  for  the  tempera- 
ture (It  sired  in>ide  the  car  antl  to  load  the  fuel  -toraiie  ma.u'a-v 
/iiie  oini'  t  vt  ry  two  week>.  Ihe  accompanying  illu-trations 
-how    t  \tt  rior  ainl    intirior  view-  of  the  i  ar.   a   \  iew    of  the 
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{•rriVinunt-  have  lieen  nnire<.|-  it—  -Utit— iul,  llie  peri-liaMi 
fniiiht  -hipjM-r-  havivm\ir  Imim  iiivt  ti  tiit  prtiiet  limi  that 
they  have  lici-n  ahle  to  >eture  in  tht  nnuU  rn  « old  -ttira-it; 
warehou-e.  In  other  wofd-;  the  refrimralor  •  .ir  ha-  reni.iint  d 
noihinj:  more  (»r  le—  ili.m  an  it  e  lio.x  on  wlieel>.  reiiardle-- 
of  the  fact  that  aut(miati(  refritiAration  with  j>roper  tempera 
ture  reuulatitm  ha-  lutii  in  continued  -u(ti>-ful  u-t  in  -tor- 
aire  warehou-e-  for  -time  time.  Ihal  the  -er\-it  e  rentlered 
hy  these  wheeled  it  e  hoxe-  has  litit  lieeii  of  the  he-t  i-  evi- 
demed  i»y  the  larire  annHints  [>ai<l  out  in  tlaim-  I'or  peri>h- 
al)le  freight  hy  the  railway-  in  ihi-  touniry. 

The  need  for  a  refrii.'t  rator  car  that  will  maintain  a  ton- 
stant  temperature  in  the  tar  autoinatit  ally- antl  for  a  periotl 
of  time  suffn  iently  Itint,'  to  eliminate  the  necessity  of  atten- 
titm  from  the  time  tlie  tar  is  loadeil  until  it  i-  uidoadetl  has 
(letn  apjiret  iated  liy  all  traffic  men  and  shi|ipers  of  perish- 
alile  produt  t-  for  -ome  time.  The  prijit  i|iles  tiillowed  by  the 
t  f)l(l  -toraiie  uarehou-enien  i-  prol.ahly  the  l»est  solution  of 
the  proiilem.      Ihe  liaxter  sy.-tem  of  i  ir  refrigeration,  whiili 


.ippalatu-.  .1  piiiiiir  diagram  of  the  car.- and  a'  tt  Mlperaturc 
'hart  triving  the  rnord  of  a  tlay-  |ierforniani  e  of  the  car. 
iJrieily.  the  sv-leiu  U.-ed  i-  known  a-  tht  .iiimioMia  .d.-orption. 
prtKt--  of  n  frigeration  antl  heating  and  i-  appliiahle  to  all 
relriLTeraior  lar-.  I  itht-r  new  or  iho-e  now  in  -ervit  i .  The 
theory  ol  ihi-  proi  t --  i-  that  a-  a  lit|uitl  vaptiri/t  it  ah-orii.s 
heat  Ironi  it-  -urrountling-,  the  amount  (lepeniling  on  the 
/  latent  lit  .It  of  eva|ioratii»n.  This  for  ammonia  i-  555  H.  t.  u. 
per  pouml  whith,  e\ti[iting  water,  i-  the  highe-t  of  any 
medium  suitaMe  ftir  n  frigerating  purpo-e-  and  hent  e  is  tin* 
!i<|uid  niti-t  univer-ally  u-«<l.  I'unher.  ammt>nia  i-  li«|ucfi- 
d»le  at  prat  tit  al  pre--urt -.  In  the  Baxter  -y-tem  there  art* 
I'tiur  di>tin<t  -tage-  in  the  [.riMt-.-.  whether  it  he  pertorming 
the  fintt  ti*)n  of  refrigeration  or  heating.  'I'lu.-e  are  the  gen- 
eration of  ammonia  gas.  ttmtlen-ation  ai  the  ga<.  ex])ansion' 
of  the  Kiiiden-etl  ga-  fmm  a  litjuid  hatk  to  a  ga-.  and  the 
altsor|ition  of  the  gas  in  water  for  regeneration. 

Rrjri'^i  ration. — ^  The  a|>|)aratu<  having  heen  charged  with  a 
-troiii,'    atjua    ainnioiiia    -olutitui     {2u    tJcLr.    liaume)    antl    the 
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jKiRiial  inaii.i/iiu-  filKd.  a  fire  is  started  on  llu-  urate  .1  lo 
wliiili  tile  cliarcoal  is  ted  automatically  from  the  maua/ine 
wliith  ha-  a  eajmeity  of  14  days  continuous  ojR-ration.  Fhe 
ammonia    iiavinu   a    lourr   lioilin^   point    than    water,    is   dis- 


i^^ 


"^  ?*«•***-* 


V^  -    .  t  *       ^ 


\ 


Interior    View    Showing    Refrigerating    Coils    Located    on    Upper    Side 

Walls  and   Near  the  Floor 

tilled  (jfl  tir.-l  kavinu  l.thind  llie  water  \vhi»  h  i-  now  wiak 
in  ammonia.  The  uenerator  />  is  so  con>tru<terl  that  prat- 
tically  all  of  the  stronu  ammonia  -olution  is  fomd  into  it  l»y 
the  pumj)  C.  wlii' h  l.y  tJir  wa\    i>  ojierated  I^y  tlu'  ammonia 


The  ammonia  tiils  j»a-ses  up  throuirh  the  jtipt  /•  to  what  is 
called  the  analy>er.  vvhii  h  i>  a  lonii  wrtiial  pipe  e\|M>-in,i: 
-uftuient  surface  to  (onden-e  and  pre(  ij)itate  any  entrained 
moisture  lia<k  to  the  m  nerator.  , The  s»ils  i>  .  then  pa->ed 
iliroui:!}  a  coil  to  remove  any  sujierheat  it  may  contain  luforo 
it  i>a»es  to  the  rdiidinstr  (i.  In  the  condinscr  the  am- 
monia ua.-  is  licjuefu'd  rrady  t<t  l»e  rt-vapori/ed  at  the  expan- 
sion Valve  //.  Ihis  revaiiorization  ]>roduces  the  rcfriijera- 
tion  and  the  ua>  as  it  ])as>es  throuirh  the  refrisjeratini:;  » oil> 
/  located  on  the  upjKT  <'u\c  walls  of  ihc  car.  ahstraci-  the 
heat  from  the  tar  and  it>  loatl  and  passes  on  to  the  al>Mirlter 
y  lo  lie  aiiaiii  taken  up  l»y  the  veakw^ater  dilution  I  Ins 
-olution  (times  from  the  kettle  /:,  pas>inii  thrtaiirh  the  stand- 
jiijie  A'  to  the  temperature  exchanirer  /.  which  i-  notlunc 
more-  than  a  pi|>e  within  a  pipe.  Ihe  hot  weak  liquor  jia-sm^ 
over  the  <  (Mil.  sironi:  solution  on  its  way  fmm  the  pump  i<»  the 
Uenerator.  pnheats  the  latter  an<l  cool>  the  former.  In  mi 
/.  the  weak  li<|Uor  ])a--e-  thmuuh  spray  no//le  .1/  into  the 
liumj)  ixhaiist  aloorlicr  .V  and  ali-ori)S  the  e\hau-t  amm(»nia 
LM-  fnim  the  pum|i.  The  -olution  thus  lnvomcs  strouixer. 
l"n»m  there  it  pa.-M-s  throuLdi  the  radiator  (>  where  it  is  c«>oled 
and  i-  -[irayed  into  the  ali-orher  ./.  as  shown  in  the  piping 
di mram.  ntinitiiiii  with  the  ammonia  ua-  from  the  refrii:era- 
tur  toil-.  I  mm  J  the  li(jui<|  passi-s  to  tlu  pump  and  is  f«»rced 
into  the  u'enerator.  Ik  ini;  preheated  at  /'  \>\  the  hc";»t  uf  the  ex- 
liau-t  ammonia  i,'a>  from  the  puiiTp,  and  at  /.  as  de-crilied 

(liove.  I  he  ammonia  sza-  for  drivinii  the  pump  is  t;dceu  from 
the  aiial\-er  and  pas-e-  throuirh  the  pump  reirulator  Q.  This 
regulator  is  of  the  t1oat  type  and  maintain-  the  li(|ui<l  in  the 
i_'enerator  at  a  predetermined  heitiht.  Theexhau-t  fnun  the 
jium]>  pas-es  into  the  ali-orlnr  as  described  al)Ove.  I  hu-  it 
will  Ite  seen  that  all  the  ammonia  jjas  is  retollectod  without 
loss  and  the  ]ium]i  i-  the  only  movinii  {»art  of  the  apjiaratu-. 

Ihi-  explains  the  tontihiuRi-  cyUe.  of^  oi>eration    when   the 
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Has  under  pre--ure.  and  pa— e-  thruuLih  tlie  generator  (oil  />.  madiiiu-  i-   refriueratinsj:.       Ihe  ( In-i  k  valve  /v   is   interpose*! 

Here  mo-t  <if  the  ammonia  t:a-  is  iniiled  i\\\  (olleitini:  at  the  in   the  line  leading   from  the  refrijzeratini:  toils  i«.  the  al»- 

to[)  of  kettle   /•-    leaving'   the   solution    in   the   ketth    weak    in  sorlnrr  J   for  the  purpo.sc  of  ])reventin.ii  a  itack  surije  of  the 

ammoni.i.      Ihi-  fad  permil-  rouuh  -wit.  hiniz  witliout  (  au-  ammonia   into  the  refriizeratiim  coil-  and   killiuir  the   frost, 
jni,'  the  liquid  to  foam.  Ifritiir^.     When  the  temjieratun    in  the  (ar  ha-  l»eeu  Jow- 
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ered  below  the  point  for  which  the  thermostat  is  adjusted, 
the  fluid  in  the  sensitive  element  of  this  device  contracts  and 
opens  the  thermostatic  valve.  This  allows  hot  weak  liquor 
from  the  generator  through  the  stand  pipe  A',  to  flow  through 
the  heating  coils  S  and  thus  give  up  its  sensible  heat.  How- 
ever, this  fluid  after  passing  through  these  coils  becomes  cool 
up)on  completing  its  course.  This  fluid  is  now  conducted  to 
the  refrigerating  coils  and,  as  the  automatic  expansion  valve 
always  remains  open  in  service  position,  it  readily  absorbs  the 
ammonia  gas  coming  therefrom  in  the  refrigerating  coils 
which  now  virtually  perform  the  function  of  an  absorber  and 
throw  off  the  chemical  heat  of  combination  known  as  the 
heat  of  absorption.  Therefore,  heat  from  two  sources  is 
liberated  simultaneously  within  the  car  to  warm  it.  When 
the  temperature  in  the  car  has  risen  and  expanded  the  fluid 
in  the  thermostat  sufficiently  to  close  the  thermostatic  valve, 
the  heating  coils  S  become  neutral  in  temperature  and  the  gas 
continuing  to  expand  through  the  expansion  valve  empties 
the  refrigerating  coils  of  the  aqua  ammonia  fluid  into  the 
secondary'  absorljer  /.  When  they  are  blown  free  the  expanded 
gas  causes  them  to  again  become  frosted  and  the  car  now 
operates  as  a  refrigerator. 

Location  oj  Parts. — The  generator,  pump,  pump  regulator, 
absorber  /,  and  the  charcoal  magazine  are  located  in  one  end 
of  the  car,  as  shown  in  one  of  the  illustration.-^,  occupying 
a  space  4  ft.  long  from  the  face  of  the  end  sill  to  the  face 


Adz'a  tit  ages  of  the  System. — Among  the  advantages  that 
may  be  mentioned  for  this  system  of  transporting  perishable 
freight  may  be  mentioned  the  automatic  feature  of  obtaining 
refrigeration  or  heating  as  the  outside  temperature  demands; 
the  inside  volume  of  the  car  will  be  increased  from  6  to  8 
per  cent  over  the  ice  refrigerated  cars;  the  increase  in  time 
between  chargings;  more  uniform  temperature  with  less  lia- 
bility for  damage  to  the  lading;  elimination  of  the  large  cost 
for  ice  and  ice  houses,  less  weight  per  car  than  where  ice  is 
used,  elimination  of  deterioration  of  the  equipment  and 
tracks  caused  by  brine  drippings  and  a  lower  car  center  of 
gravity.  This  system  will  also  give  a  dry  atmosphere  within 
the  car.     This  enables  certain  commodities  to  be  handled 


End     View     with     End     Door     and     Ventilators     Removed     to     Show 

Mechanism 

of  the  sheathing  of  the  insulated  wall.  The  refrigerating 
and  heating  coils  are  located  at  the  top  and  bottom  of  the 
sides  of  the  car,  respectively,  as  shown  in  another  illustra- 
tion. The  thermostat  is  located  at  the  ceiling  near  the  center 
of  the  car,  and  the  expansion  valve  is  also  inside  the  car 
at  the  end.  The  condenser  G  is  placed  underneath  the  car, 
together  with  the  temperature  exchangers  L  and  P,  the  pump 
exhaust  absorljer  A'  and  the  absorber  radiators  ().  There  is 
another  coil  of  pipe  not  shown  in  the  piping  diagram  Ir- 
tween  the  analyzer  and  the  condenser  G,  which  is  used  to 
remove  the  superheat  from  the  ammonia  gas  before  it  reaches 
the  condenser. 


Mfi<IIAl.l 


Temperature      Chart      Showing      Range      of      Inside      and      Outside 

Temperatures 

witii  greater  safety,  as  low  humidity  greatly  assists  in  delay- 
ing the  proce.ss  of  decomposition.  There  is  also  a  large  re- 
duction in  operating  costs  over  other  systems,  inasmuch  as 
tile  charcoal  consumed  costs  but  75  cents  per  day,  as  com- 
pared with  the  average  daily  icing  cost  of  $3.75. 

Jhe  accompanying  temperature  chart  shows  how  well  the 
inside  temperature  of  the  car  was  maintained  with  a  varia- 
tion of  over  M)  deg.  in  the  outside  temperature.  This  test 
was  made  on  an  empty  car  and  is  considered  a  severe  test, 
as  the  load  in  a  refrigerator  car  acts  as  a  heat  reservoir  to 
smooth  out  the  temperature  curve  within  when  any  very 
great  variations  in  outside  temperatures  are  encountered. 

This  process  will  change  from  a  heater  to  a  refrigerator 
or  vice  versa  as  the  requirements  of  the  weather  and  com- 
modities demand,  in  from  two  to  three  hours,  and  the  ma- 
chine will  perfonn  either  function  in  approximately  three 
and  one-half  hours  from  the  time  the  fire  is  lit.  This  is 
of  material  benefit  in  that  it  will  be  unnecessary  to  hold  the 
equipment  ahead  of  the  load  for  the  proper  temperature  as 
is  now  required,  with  the  cars  in  service  today.  The  car 
can  be  used  for  handling  meat,  fruits  or  vegetables  without 
any  alteration  other  than  the  adjustment  of  the  thermostat 
and  in  this  respect  meets  the  demands  of  universal  service 

The  machine  has  a  capacity  of  one  ton  of  ice  per  day,  or 
the  equivalent  of  removing  284,000  B.  t.  u.  in  24  hours, 
which  affords  a  safe  excess  over  the  present  ice  meltage  of 
standard  refrigerator  cars.  All  piping  in  the  car  is  con- 
tinously  welded  and  without  joints.  Those  joints  shown  in 
tne   illustration  have  been  eliminated.     The  weight  of  the 
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machine  complete  with  ammonia  charge  is  5,825  lb.  and  the 
oncentrated  weight  at  the  end  of  the  car  of  all  mechanism 
Deluding  an  ammonia  charge  of  600  lb.  and  a  charcoal 
harge  of  1,400  lb.,  is  3,900  lb. 


TRUCK  SAFETY  ATTACHMENT 

An  attachment  the  function  of  which  is  to  set  the  air 
brakes  automatically  whenever  the  car  or  tender  truck 
to  which  it  is  attached  is  derailed  or  becomes  broken,  has 
been  placed  in  successful  of)eration  on  several  railroads  by 
the  Wright  Safety  Air  Brake  Company,  Greensboro,  X. 
C.  It  consists  of  a  valve,  attached  to  the  body  of  the 
car  or  tender,  connected  to  the  brake  pipe  underneath.     A 


Air  from  Tra/n  Line 


Section   of   Valve  for  Truck   Safety   Attachment 

section  of  this  valve  is  shown  in  one  of  the  accompanying 
illustrations.  It  is  operated  by  the  pin  A  which  is  in  di- 
rect line  with  the  center  bearings  of  the  car  and  extends 
through  an  adjustable  collar  located  on  the  track.  As  the 
pin  .4  is  moved  in  any  direction  by  this  collar  it  rocks 
the  disc  to  which  the  pin  is  attached,  forcing  the  valve  B 
from  its  seat  and  allowing  air  from  the  brake  pipe  to  pass 


Truck  Safety  Attachment  Applied  to  a   Freight  Car 

out  through  the  opening  F,  thus  setting  the  brakes.  If  this 
pin  is  deflected  to  any  great  extent,  as  it  would  be  in  case 
the  truck  was  derailed,  it  will  force  the  valve  back  far 
enough  to  allow  the  plug  C  to  spring  in  behind  the  valve 
holding  it  in  the  open  position.  The  valve  is  held  in  the 
closed  position  by  the  spring  D  and  when  once  opened  to 


its  extreme  position  is  reclosed  by  pulling  out  the  plug  C 
by  means  of  the  ring  E. 

The  collar  surrounding  the  pin  A  is  adjusted  to  suit  the 
conditions  in  which  the  car  operates  so  that  the  device 
will  not  be  operated  by  the  normal  movement  of  the  truck. 
This  movement  may  be  taken  by  test,  a  pencil  replacing  the 
pin  and  a  chart  the  collar.  The  record  of  the  movement 
of  a  baggage  car  truck  is  shown  in  one  of  the  illustrations. 
This  device  has  been  installed  on  several  railroads  where 
it  has  prevented  serious  wrecks  by  stopping  the  train  when 


Record   of  the   Movement  of  a    Baggage  Car  Truck  with    Reference 
to  the  Car  Body   (slightly  over  full  size) 

the  truck  to  which  it  was  applied  became  defective.  It 
will  operate  whenever  the  trucks  leave  the  rails  whether 
due  to  a  broken  rail,  spread  rails  or  for  any  other  reason. 
It  will  also  be  operated  by  a  broken  journal,  arch  bar  or 
spring,  by  splitting  a  switch,  or  by  any  other  abnormal 
condition  affecting  the  movement  of  the  truck  and  threaten- 
ing the  safe  progress  of  the  train. 


UNIVERSAL  TUBE  WELDER 

Flue  welders,  which  roll  the  tubes  from  the  outside,  have 
a  tendency  to  reduce  the  inside  diameter  at  the  weld,  and 
the  reduced  diameter  at  the  weld  has  a  tendency  to  increase 
the  resi.'stance  to  the  free  passage  of  the  hot  gases  through 
the  tubes.     With  this  in  mind,  the  Southwark   Foundrv  & 


Universal  Flue  Welder  With   Furnace   Removed 

Machine  Company,  Philadelphia,  Pa.,  has  designed  a  uni- 
versal flue  welder  which  rolls  the  flues  from  the  inside. 

The  illustration  of  the  front  of  the  welder  shows  four 
air  cylinders,  all  piped  together  and  working  simultaneously. 
The  pistons  in  these  cylinders  operate  the  clamping  heads 
which  hold  the  flue  against  the  welding  mandrel.  The 
mandrel,  which  is  hollow,  fits  inside  the  tube  and  on  it  are 
assembled  four  tapered  rollers.  These  rollers  are  free  in 
their  bearings  and  can  be  moved  radiallv  bv  inserting  a 
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ered  lu-ltm  tht-  |M)int  for  whith  tl\<-  tluriim-tiii  i-  .nlju-trd. 
tin-  fluid  ill  tin-  sensitive  tltiiH-iu  of  tlii-  deviif  eoiura»t-  and 
0|Hn^  till-  till  rnni>tatit  v:dvr.  Ilii-  allows  hot  wtak  li<|Uor 
fnnii  tlu"  jji'iurator  tlirouizli  ilu'  -land  pipe  A.',  to  flow  tlirouizli 
tlu"  lu-atiny  loils  .S"  and  tliu-  tziw  ii[>  it*  >iii>ilik'  heat.  How 
ever,  tliis  fluid  after  pa^^iiiti  through  tlu'>e  toiN  lieecimes  ( ool 
upon  < onipletiiiL;  it-^  tourse.  I'lii-  fluid  i*  now  londueted  to 
tlu-  refriLTeratini:  coil-  ami.  a-  the  autoniatii  <\paii>ion  valve 
al\vay>  remains  open  in  ^-erA  ire  position,  it  readilv  al»orhs  the 
ammonia  uas  (oinini:  tlurifnini  in  the  refrii^eratinii  eoil- 
whieli  now  virtuall\  pi-rforin  tlu-  funttion  of  an  al>-orl>er  and 
tlirow  off  tlu-  « lieinii  al  lu.it  of  t  onii>iiiation  known  a>  the 
heat  of  aUsorption.  Therefore,  heat  fmni  two  sources  i- 
liherated  -inuiltaneou>ly  within  the  « ar  to  wann  it.  Wlun 
the  temperature  in  tlu-  c.ir  li.i-  ri>en  and  expanded  the  fluid 
in  the  thernut-tat  ■"Uftu  ientlx  to  i  Io>-«'  the  tlurtnu^tatie  valve; 
the  heatini;  roils  .V  htvonu-  neutral  in  tiinperature  and  the  ira- 
continuinLT  to  expand  through  the  e\pan>ion  valve  em|)tie> 
the  refri'4eratiniz  eoil-  of  the  .ujua  ammonia  fluid  into  t!u' 
seeondarx  ali-orl>er.r  When  they  are  Mow  n  free  the  expanded 
Ca.>«  causos  them  to  aiiairi  l>t«ome  fro-ted  and  tin  <ar  now 
ipcrates  as  a    refrigerator. 

I.ih'ition  of  f'lrt^.      The  l:*  iier.itor.  |iuni|'.  pump  roiiulator. 
d'xorlier  ./.  .ind  tlu-(hanoal  mauM/iiu   .ire  lot  .ited  in  oiu- iiid 
f)f  tlu-  *  ar;   ;i-   >ho\\ii    in  <ine  of  tlu-   illu-tration~.  o«.up\inL: 
I  s|»a«.t'  4  It.  Ions*  from  tin    I'aet-  <rf  the  end   -ill   to  tlu    \a>  < 


End      View     with      End      Door     .ind      Ventil.itors      Renioved     to     Show 

Mech.inism 

>\  tlu  ^heathiiiL.'  of  tlu-  iii~ul:ii.cl  wall  riu  refrineratin.n 
md  lu-alinii  eoil-  an-  liM.ited  .a  tlu  lop  .md  l.ottom  oi  tlu- 
-ide>  of  the  *ar.  re-pe«  tivelx .  a-  «liown  in  .iiiotlur  illur-tra 
tion.  The  thenn<»~lat  i-  lo<.tti-il  .it  the  leilini:  near  tlu  » cntir 
of  the  c.ir.  and  the  expansion  valv«'  i-  al>o  in-ide  the  i.ir 
at  tlu-  »-nd.  'Ilu-  (ondm-rr  (/  i-  plai  ed  und»  riuatli  the  ear. 
together  with  the  teinptralure  exi  li.inLKr-  /.  and  /'.  tlu-  |tumi' 
e.vhaust  ali-orlier  .V  and  the  .ili-orl>er  radi.itor-  ( '.  I  lure  i- 
.mother  «i»il  of  pi|>e  iu)t  -hown  in  the  pipini,'  diagram  l>i 
twe«n  the  analy/«r  atul  tin  .oiuleii-er  (»,  wliieli  i-  u-ed  to 
remove  the  >uperheat  froni  tlu-  .immonia  lm-^  Im  ton  it  na(  In - 
tin-   1  ondeli^er. 


l(/:-.////.;X' >  ".'  Ifi*'  Systrni.  .\moni:  the  advantajzes  tiiat 
ni.iv  III  mt-ntioned  for  this  sy>tem  of  tr.in>i>ortini;  peri^liahk 
fn  iylii  may  he  mentioned  the  automatii  feature  «'f  ol-tainine 
nfri Iteration  or  heatinu  a.>-  the  out>itle  tempirature  demands: 
tlu-  insi(h-  volume  of  the  ear  will  he  iiureascd  from  (>  to  8 
pt-r  «ent  over  tlu'  iee  refrigerated  iar>-.  the  increase  in  lime 
lietwet-n  ehari;iim>;  more  uniform  temperature  witli  le>s  lia 
liility  for  damaj^e  to  the  ladint;;  elimination  of  the  lari;e  co>t 
lor  i<  e  and  ice  houses,  less  weitrht  per  i  ar  than  where  ire  is 
u>e(l.  ilimination  of  deterioration  of  the  tY|uif>ment  and 
tr.ick-  lauxd  l>y  hrine  dripping's  ami  a  htwt-r  car  <  enter  of 
jravit} .  1  hi-  -\  *tem  will  al-o  udve  .i  dry  atmosphere  within 
flu-  <  .ir        riii-   enal>U'«;  certain   ( oninuxliiie-   to   he   handlecl 


^>;i::;v- 
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Temper  .itiire      Chart       Showing       Rnnge      of       Inside      and       Outside!, 

Temperatures 

with  L'l'e.itt  r  -.ifety,  a>  low   humiditx    ^n.ith    a.-^sists  in  <lelay-" 
iiiL'  tin-  pron--  of  decomposition.       Ilu  re  i>  al>o  .i   laru'e  re--' 
ductioii    in   operatinii  c<)>t-  over  otlu-r  >y.-t»-m>.    inasmu«h   as 
the  (har.oal  i  on>umed  («»ts  hut   75  <  ent>  pt  r  day.  a<  com- ■• 
pared  with  tin-  averaije  daily  icin.i,'  cost  of  :>.>.7.^. 

I  In     III  oinpanyinii  temperature  chart  shows  hou    wdl  the 
in»idt    tempi  r.iture  of  the-  i  ar  was  maintained  with  a  varia-  . 
tion  oi    o\er  .-^d  deii.   in  the  outside  temperature.      rhi>  test 
ua-  made  on  an  i-m|>ty  car  and  is  considered  a  severe  test,  _ 
.1-  tin-  load   in  .i  nfriizer.itor  car  acts  as  a  heat  resi-noir  to - 
-mooth    out    tlu    tem|ierature   curve    witliin    when    any    very 
vreat  variations  in  outride  temperatures  are  emountered.  ; 

This  jirocess   will   chaiiiie   from  a   heater  to  a   refriiri-rator  . 
or  vite  versa  as   tin-   re(|uireini  nt-   of  tin    wiatlnr  and   eoin 
moilitiis  demand,  in   from  two  to  iline  liours.  and  the  ma 
thine    will    pi  rforni    either    fuintitpn    in    approximatelv    three 
and  oiu-  half  hours   from  tin-  timt-  the   iin    i-   lit.       This   i> 
of  111. lit  rial  l.iiiei'it  in  that  it  will  I.e  uiiiui  e--.iry  to  liohl  the-:: 
i-<|uipnient   ahead  of  the  load   for  tlMi  proper  tem|H?rature  as 
i-   now    rei|uired.   with   the  car-   in   ser\-ice  tod.iw      The  car 
>  .III  I'l-  u-ed  for  hamllini.:  meat,  fruits  or  veyetaldes  without  - 
.iii\    alter.ition   other  than   the  .idju.-tment   of  the  tliennostat  • 
•  iiul   in   tlii->  re>pect  meets  the  demands  of  universal  .service 

rile  mat  Iline  ha-  a  lapacity  of  oiu-  ton  of  ii  e  ]ur  dav.  or. 
tin-  I'luivaleiit  of  removing  2.S4.(»(i(i  H.  t.  u.  in  24  hours.-' 
wliiili  .ittord-  .1  -afc  excess  over  the  pre."»ent  iie  nu-lta.Lre  of  ,,- 
-landard  refrigerator  cars.  All  pipintr  in  the  car  is  con-  .. 
tinou-l\  welded  and  without  joint>.  TIiom  joints  shown  in 
tne    illii-tralion    have   Keen    eliminated.      The    w(i;:ht    of   the 


DKtKMRKR.    l*>l(i 


RAIIAVAN      MECHAXICAI.     KXCINKKR 


665 


Miliiiu-  (onipU'tt.'  witli  ammoni.i  cliarui-  i>  5.iS25  II).  and  tlu- 

.lui'iitratccl  weitiht  at  iIr-  t-nd  of  the  car  of  all  nif(.liani>ni 

I  kidinii   an   ammonia   charnf  of  6(K>   ll».   and  a   ihanoal 
1  iriTf  of   1.400  II,.,  is  .>,<)Oo'll,.  , 


TRUCK  SAI  KT^    ATTACHMHNT 

An   attaclinunt   tht-    fumtion   <jf   wliith    is  to   set  the  air 

rakis     autoniatii  all)     wIhiu-vit    the    car    or     tender     tru(k 

;o  which   it    is  attaihed    i>  derailed  or  becomes  broken,   ha> 

>een  placed  in  successful  operation  on  several  railroads  l»y 

he    \Vri,<j;ht    Safety    Air    lirake    ("onii)any.    Greensboro.    N. 

' '.      It    consists    of    a    valve,    attached    to    the    bodv    of    tlu- 

ir  or  tender,  connected  to  the-  brake  |>ipe  underntath.      A 


om  Trstn  Lnt 


Section   of    Valve   for   Truck    Safety    Attachment 

^ittioii  of  thi>  valve  i>  >li(i\\ii  in  one  of  tlii'  ac  i onipaiiyiiiL; 
illustrations.  It  i>  o|)erated  b\  the  jiin  .1  which  is  in  di 
rect  line  with  the  cciiter  bearin<i>  of  tlie  car  ancl  exiend- 
tlirounh  an  adjustable-  collar  located  on  the  track.  .\-  tin 
pin  .1  is  moved  in  any  direction  by  this  collar  it  roc  k~ 
the  di.-^c  to  wliith  the  pin  is  attached,  forcing  the-  valve  />' 
inmi    ir-   MMl   and   allowini:   air   from   thf   lirake   pipe-  to  p.i-- 


Truck    Safety    Attachment   Applied    to   a    Freight   Car 

out  ihrou-zii  the    openinu'  /" .  thu-  >ettini:  the  l>rakc-.      If  thi 


it.-  extreme-   |)o>ition    i.-   reclo>ecl   by   pulliniz  out   tin    plui:  ( 
by  means  of  the  rinii  K- 

The  collar  -urroundini;  the  pin  A  is  adjusted  to  suit  the 
conditions  in  which  the  car  o|H-rates  >o  that  the-  dt-vi.  t 
will  not  be  operated  by  the  normal  movement  of  the  truck 
This  movement  may  be  taken  b\  te>t.  a  pencil  replacini:  the 
j)in  and  a  chart  the  collar.  The  record  of  the  movement 
of  a  baimaiie  car  truck  is  >hc*wii  in  one  of  the  illustrations 
Thi-  device  has  been  inslalle<l  on  -(veral  railroads  where 
il   ha>  prevented   -eriou-   wrecks  by   -tojipini:  the-  train  when 


r 


Record    of  the    Movement   of   a    Baggage   Car   Truck   with    Reference 
'■    ,  .-.  •  to  the  Car    Body    (slightly   over  full    size* 

the  truck  to  which  it  wa-  applied  i»eeame  defective.-.  It 
will,  operate  whenever  the  trucks  leave  the  rail>  whether 
clue  to  a  brokiMi  rail.  si.)read  rails  or  for  any  other  reason 
It  will  also  lie  operated  by  a  broken  journal,  arch  l.ar  or 
-print;,  by  s|ilittinii  a  -witch,  or  b\  an\  other  ai»neirmal 
condition  affectina;  the  movement  of  the  tru<  k  and  threalcn- 
iiiL'  the  safe  {(roiire--  of  the  train.  A    - 


I  lue  welders,  which  roll  the  tubes  from  the  outsieie.  iiavc 
.1  teiidenc}  to  reduce  the  in-ide  diameter  at  the  wehl.  and 
the-  rcduce-d  dianie-ter  at  the  weld  ha-^  a  tenclencv  to  increase 
the-  roi-taiice  to  the  frer  pa-r-aiie  r»f  the  hot  i.';4m->  throuci: 
il;e  tubes.     W  iih   thi>   in   mind,  the    Southwark    lciundr\    \ 


Universal   Flue   Welder  With    Furnace   Removed 

Niac  hinc-  ('om]»any.  Thiladc-lphia.   I'a..  ha-  de-it;ncel   a   uni 
ver.-al   llue  welder  which   roll-  tlu-  l1ue--   from  the  in-ide-. 

The    illu-tration   c)f   the    front   of   the    welder   show-    i'out 
air  cyliiicle-r-.  all  piped  loyetlKr  and  workinji  simultaneoush 


pin   i-  dc-lle-c  tecl   to  an\    ureat   e\le-nt.   a-   it    wouhl   be    in   (  a-e-  I  he-   jii-tons    in    the--e-   cylinder-   oj)erate   the   elampini:   heaci- 

the    truck    wa-    dc-railc-d.    it    will    force    the    valve    back    far  which    hold    the    llue    a<;ain-t    the    weldini:    manclrel.       lh« 

enough  to  allow  the  |>lu<:  (     to  -print;   in   behind   tlu-  valve  mandrel,  which  is  hollow.  l"its  inside-  the  tul»e  and  on  it  art 

holdini;   it    in   the-  open   position.       The    valve    i-   held    in   tlu-  a-se-mbled    four   ta|»ere-d    roller'^.      These    rollers    are    free    in 

clost^l   position    b\    the   -print;   /'   atui    when   oiu  e  ojieiud   to  their   bearini;-    and    i.m    be    moved    radially    b\     ins<rtinc    m 
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taper  mandrel  that  reaches  throut^h  the  center  of  the  spindle 
from  the  back  of  the  machine.  This  mandrel  is  operated 
bv  means  of  an  air  cylinder  controlled  bv  the  main  foot 
valve. 

A  furnace  is  located  directly  in  front  of  the  welding 
mandrel.  This  is  done  in  order  that  there  may  be  as  little 
heat  lost  as  possible  in  transferring  the  tube  to  the  welding 
machine  and  also  to  cut  down  to  a  minimum  the  time  neces- 
sary for  the  transfer.  .\  cast  iron  tank,  or  water  back,  pro- 
tects the  welding  head  from  excessive  heat  from  tiie  furnace. 


Universal    Flue    Welder    and    Furnace    Complete 

The  size  of  the  mandrel  back  of  the  welding  rollers  ap- 
pro.ximates  the  inside  diameter  of  the  Hue  and  su|)ports  the 
weight  of  the  safe  end  while  being  heated  and  moved  to 
the  welding  position. 

The  operator  uses  a  foot  valve  which  controls  the  entire 
operation  of  the  welder.  The  piping  is  so  arranged  that 
the  clamping  heads  close  in  on  the  outside  diameter  of  the 
flue  before  the  taper  mandrel  expands  the  rollers  to  make 
the  weld.  Driven  directly  from  the  motor,  the  mandrel  is 
started    1*\    an   air   chuck   operating   automatically    with    the 


HEAVY  DUTY  ENGINE  LATHE 

A   heavy   duty   lathe   recently   placed   on   the  market  b; 
tile   Houston,    Stanwood   &   Gamljle   Company,    Cincinnat , 
Ohio,  is  shown  in  the  illustration.     This  lathe  was  develope  i 
to  meet   a   heavy   demand    for   a   high-grade   tool   of   larg; 
swing  and  great  power.     It  has  a  swing  of  SOj/j  in.  ove 
the  V's  and  18J4  in.  over  the  bridge.     The  carriage  is  44 
in.  long  and  the  bridge  width  16  in.     The  lathe  has  a  30-ir 
face  plate,  all  gears  are  of  steel  and  the  important  bearing 
are  thoroughly  bushed,  bronze  bushings  being  used  on  th( 
front   and   rear  spindle  bearings.     Both  head  and  tailstocl. 
are  carried  on  tlie  rear  V's.     The  tailstock  is  of  the  set  over 
pattern  and  in  addition  to  four  accessible  bolts,  is  held  by  a 
pawl  engaging  a  rack  cast  in  the  bed,  midway  between  the 
V's.      The  tailstock  spindle  is  434  in.  in  diameter  and  has 
a  travel  of  12  in. 

This  lathe  is  of  the  double  back-geared  type  and,  when 
belt  driven,  is  fitted  with  a  three-step  cone  designed  to  fit 
a  belt  si.\  in.  wide.  The  ratio  produced  by  the  two  back- 
gear  reductions  is  3.55  and  12.5,  respectively,  and  with 
counter  shaft  speeds  of  243  and  128  revolutions  per  minute, 
a  total  of  18  spindle  speeds  is  available,  varying  from  8.3 
r.  p.  m.  to  300  r.  p.  m.  With  a  counter  shaft  speed  of 
243  revolutions  per  minute  and  the  belt  on  the  middle  step 
of  the  cone,  16  hp.  is  transmitted  to  the  lathe. 

The  carriage  is  guided  by  the  front  V,  which  is  of  the 
broad,  low-angle  type.  A  range  of  from  1  to  14  threads  per 
inch  may  be  obtained  without  additional  feed  gears.  Be- 
tween 1  and  13/  threads  per  inch,  the  steps  are  by  eighths 
of  a  thread  per  inch.  From  1^  to  3  threads  per  inch,  the 
steps  are  by  quarters,  from  3  to  6  by  halves,  while  from  6 
to  14,  the  steps  are  one  thread  per  inch.  Twenty-four  feeds 
are  provided  without  gear  changes.  By  the  use  of  additional 
gear  changes  any  United  States  standard  thread  or  metric 
thread,  and  any  feed,  may  be  obtained.  When  specified,  a 
iiousing  is  furnished  covering  the  entire  top  of  the  head- 
st(;ck,  to  receive  a  motor  for  motor  drive.     Any  length  of 
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clamping  of  the  flue.  The  main  mandrel  is  driven  through 
two  gear  reductions  by  a  1^-hp.  motor.  This  motor  is 
mounted  on  the  framework  underneath  the  gearing  and  takes 
up  very  littl4  space.     Cut  gears  are  used  throughout. 

It  is  estimated  by  the  builders  that  one  crew  can  easily 
weld  in  a  day  of  10  hours,  120  superheater  flues,  the  ma- 
chine having  a  capacity  up  to  5K'-in.  flues.  The  air  pres- 
sure required  is  80  to  100  lb.  and  the  floor  space  occupied 
3  ft.  6  in.  by  9  ft. 


l>ed  desired  can  be  furnished  up  to  30  ft.  When  mounted  on 
skids  and  equipped  with  motor  drive  (excluding  the  weight 
of  the  motor)  the  lathe  with  the  minimum  length  bed 
weighs  approximately  18,000  lb. 


Pig  Iron  Productiox. — The  total  pig  iron  production  in 
the  United  States  for  the  first  half  of  1916  was  19,610,522 
tons.  The  production  of  pig  iron  in  Canada  during  the  same 
period  was  507,750  tons. 


(Formerly  the  RAILWAY  AGE  GAZETTE.  MECHANICAL  EDITION 
with  which  the  AMERICAN   ENGINEER  was  incorporated) 


Published  on  -ihe  First  Thursday  of  Every  Month  by  the 
SIMMONS-BOARDMAN    PUBLISHING    COMPANY 


Edward  A.  Simmons,  President  L.   B.  Sherman,   Vice-President 

IlESRY  Lke,  Vice-President  and  Treasurer  M.  H.  WiuM,  Secretary 

WooLWORTH  Building,  New  York,  N.  Y. 

F.   H.  Thompson,  Business  Manager,   Chicago. 

Chicago:    Transportation   Bldg.  Cleveland:    Citizens'  Bldg. 

Washington:    Home  Life  Bldg. 

Londcn:     Queen  Anne's  Chambers,   Westminster, 


Roy  V.  Wright,  Editor 

R.  E.  Thayer,  Managing  Editor 

C.  R.  Peck.  Associate  Editor  E.  S.  Barnum,  Associate  Editor 


Entered  at  the  Poft  Office  at   New  York,   X.   Y.,  as  mail  matter  of  the 
second  class. 


Subscriptions,  including  the  eight  daily  editions  of  the  Railway  Age 
Gazette  published  in  June  in  connection  with  the  annual  conventions  of 
the  Master  Car  Builders'  and  American  Railway  Master  Mechanics'  Asso- 
ciations, payable  in  advance  and  postage  free:  United  States,  Canada 
and  Mexico,  $2.0i')  a  year;  Foreign  Countries  (excepting  daily  editions). 
$3.00  a  year;   Single   Copy,   20  cents. 

WE  GUARANTEE,  that  of  this  issue  8.850  copies  were  printed ;  that 
of  these  8,850  copies  7,623  were  mailed  to  regular  paid  subscribers,  118 
were  provided  for  counter  and  news  companies'  sales,  555  were  mailed 
to  advertisers,  exchanges  and  correspondents,  and  554  were  provided  for 
new  subscriptions,  samples,  copies  lost  in  the  mail  and  office  use ;  that 
the  total  copies  printed  this  year  to  date  were  100,450,  an  average  of  8,3"1 
copies   a   montli. 

The  RAILWAY  MECHANICAL  ENGINEER  is  a  member  of  the  Audit 
Bureau  of  Circulations. 


Volume  90 


December,  1916 


Number  12 


CONTKNIS 


EDITORIALS- 

The    Prize    Competitions 611 

The  Making  of  an  Executive 611 

Machining     Locomotive     Journals 611 

Locomotive     Headlisht     Hearings 611 

Promotions   in    the    Mechanical    Department 612 

The    Situation    at    Washington 612 

Do   Your    Equipment    Buying    Early 613 

New    Books     613 

COMMUNICATIONS: 

Tobesura  Weno  on  the  Headlight  Law 614 

Broaden    Your    Vision 614 

GENERAL: 

Traveling    Engineers'    Converticn 615 

Preparedness   and   the    Railways 620 

Modern    British    Goods    Locomotives 621 

The    Kiesel    Train    Resistance    Formulas 62" 

Air    Reservoir    Support 628 

The  I.  C.   C.   Headlight  Hearings 629 

Adjustable    Air    Ptimp    Bracket 631 

Safety   Valves 631 

Report  of  the  I.  C.  C.   Division  of   Boiler   Irspection 632 

CAR  DEPARTMENT: 

A   Hopper   Car   of  200.000  lb.    Capacity 633 

Portable    Cut-Off    Saw iV>.,  ••  J-;*^-»  .ji.. 636 

Car  Inspectors'  and  Car   Foremen's   Meeting............ 637 

Canadian    Governmont     Sleeper' 644 

Gage    for    Steel    Wheels. 648 


SHOP  PRACTICE:  . ;  :     ■ 

Oxy-AcPtylene    Welding   in    Boiler   Repairs 649 

A    Locomotive    Axle    Failure , . . .   650 


Rack   for    Storing   Smoke   Box    Front    Ends. 


............  k«,*  •  •  *  »'•  -  05  \ 

Why   Hsve  an  Apprentice   School'    '. .' 651 

Drift  for  Truing  Up  Supply  \'alve  Stem  Guides 652 

L'nion    Pacific    Method    ot    Facing    Driving    Box    Wedge    Shoe    and 

Wedge    Fpccs     652 

Operation   of  a  Geieral    Flue   Shop 653 

Boiler    Steel    Cylinder    Patch 655 

Pneumatic    Clamping   and    Holding-On    Devices 65S 

Pneumatic    Riveting    Macliine 656 

Turning  a   Boiler  Maker   Apprentice  into  a  Good  Mechanic... 656 

The   Effect  of  Sulfhnr  in    Rivet   Steel ,■.>/..'..-  657 

Electrode   Holder   for    Elec'ric   Welding  and   Cutting / 659 

Inspection    of   Locomotive   Sjiark   .Arresters    ami   Ash    Pans... 659 

Gage    Glass    Cutter 660 

Patch    .Applif  d    by   Electric    Weldinc 660 

\EW   DEVICES: 

Balanced    Draft    for    Stationary    Boilers 661 

-Automatic   Refrigerator   and    Heater   Car 662 

Truck    Safety    Attachment ■..*.,,. 665 

Universal    T  ube    Welder 665 

Heavy    Duty    Engire    Lathe 666 

NEWS   DEPARTMENT: 

Notes 667 

Meetings    and    Conventions 668 

Personals ,^  _, 670 

.Supply    Trade    Notes ; . . .  t 672 

Catalogues      674 


The  executive  conimittee  of  the  Master  Car  Builders'  Asso- 
ciation has  issued  Circular  No.  14,  stating  that  on  account 
of  labor  and  matcr'al  delays  the  date  at  which  the  tank  car 
specifications  for  Class  III  and  IV  tank  cars  were  to  he- 
come  effective,  has  l>een  extended  60  days,  to  March  1,  1917. 

.•\t  the  Reading  (Pa.)  shops  of  the  Philadelphia  &  Read'n.c; 
last  Saturday  afternoon  the  general  manager,  Charles  H 
Ewing.  presented  to  the  Reading  shop  baseball  team  the  A.  T. 
Dice  cup.  This  team  won  the  pennant  in  competition  with 
several  other  Reading  system  teams  during  the  past  season. 
There  was  music  by  the  shop  band,  and  singing  by  som'. 
of  the  shopmen. 

Asa  Farrar,  claim  adjuster  of  the  Seaboard  Air  Line,  has 
secured  a  patent  on  a  locking  arrangement  for  switch  stands 
to  be  used  for  the  benefit  of  car  repairers.  Repairers,  to  in- 
sure the'r  own  safetv  when  working  under  cars  on  the  repair 
tracks,  lock  the  switch  leading  to  that  track  with  a  padlock. 


The  repair  man  has  in  his  possession  the  only  key  to  the  lock: 
and  Mr.  Farrar's  device  is  to  provide  for  the  employment  of 
this  safeguard  by  any  number  of  repair  men  at  the  same  time. 
The  switch  having  been  locked  by  each  of  the  men  with 
his  individual  IckIc,  it  cannot  be  again  moved  until  all  of 
the  locks  which  have  been  put  on  it  have  been  released. 

The  Railway  Engineering  Experimental  Station  of  the 
University  of  Illinois  has  made  arrangements  with  the  Inter- 
national Railway  Fuel  Association  and  the  United  States 
Bureau  of  Mines  to  conduct  a  series  of  coal  tests  in  the  loco- 
motive testing  plant,  the  Baltimore  &  Ohio  having  loaned 
a  Mikado  type  freight  locomotive  for  that  purpose.  This 
locomotive  weighs  with  its  tender,  a  total  of  464,000  lb.  and 
has  a  tractive  effort  of  54,000  lb.  Samples  of  coal  to  be 
used  will  be  taken  from  Illinois  mines  and  will  Ije  graded 
according  to  the  present  commercial  sizes,  ranging  from  the 
so-called  slack  and  run-of-mine,  up  to  the  commonlv  used 
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taper  hiamlrvi  uni  rra»  Ik-  thnniLrli  tlio'ccnti-r  of  the  «piii<lK' 
from  tlK'.l'atk  tti  tlu;  nuuiiiiu-.  Ilii-  iuaii<lr»l  i-  Dpiratid 
by  nieun»  of  'HI    ''i"  «yli»<Ur  KinintlKil    \>\    tlir   main    toot 

A  furria<.«  1-  i<itat0il  dircrtlv  in  fiinnt  of  tlic  weMinir 
inatitlri'l.  I  li.i>  i?  floiK'  in  onlrr  lii;it  lliirc  may  Ik-  as  littl*- 
luat  ,}u«it;  ftV  p«s>ililo  in  transiVrrin^' the!  till**-  lu  tli<  wildiim 
mathiiH-  iuul  al>o  t<>cU.t  down  Ik  a  miniinum  tlie  time  iitd-^- 
-siry  for  tlte  tran-lrT.  A  la-t  irmi  taiik^  tir  ualir  l.at  k,  pro- 
tect- tiir  w.MiuL'  hrad  fn  in  i\<  <'--iAc  lieiil  Lrum  llic  I'liniari-. 


bnivers.ll    Flue    Wcltier    .ind     Fiirn.ica    Cuoipiete 

lti<  -w.'-  oi  tin  iiiainlrer  lta(  k  of  the  \vehlinLr  rullrr-  ap- 
proximatfi  ilk-  in»i»lc  ii,aiintir  <it"  tin  ilue  and  -up|><iit-  the 
WHiiht  oi"  the  suh  >nc|  wliiK'  luini;  luated  and  mo\ril  to 
tin.-  wvUhn.!*  JKisitio!  ...    | 

I  he  operator  u-<  -  a  loot  valvr  which  rnntrols  the  eiitiri 
oprration  "l"  dlt-.  weldc'".  J  he  pijiinii  i-  .-o  arra!m<d  that 
the  vh\nij»inii  heiut-i,  elfWe  in  on  the  (»ui>i(ie  diameter  fif  th< 
flue  Itefore  the'  tajK^r;  mandrel  expanils  tht-  roller-  to  makt 
tik-  wihh  driven  diie<rly  from  tlu-  motor,  tin-  mandrel  i- 
-tirti-i!    f'V    an    air   <  hiii  k  oprratiiii,'    .iiitonlali«  a.lly    with    tin 
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A    iuavy    duly    latiie    n-tently    jilaeed    on    the    market    i 
tlu-    Hou-toi),    Stanwood    &    (.iamlile    Company,    (iiuiniua 
<  )liio.  i.->  >ho\\  n  in  the  illu-lration.      '1  hi>  lathe  was  ilevelopt 
io    meil    a    lu-aw     diinaiid    for    a    hiiih-iirade    tool    ui    lari 
-winii  '"id  _i;reat  power.      It  ha-  a   -winu  of  -^O;  _•    in.  ove 
the  \  ".s  and   l.s':;   in.  over  liie  hrid^e.     'ihe  larriat^c  is  4- 
in.  lony  and  the  bridge  width  1(»  in.      ihe  lathe  ha.-  a  M)-.i\. 
I'aee  platr,  all  i:»ar.s  are  of  .-teel  and  the  imj)orlant  hearinj: 
are  tliorou.nhly  hushed,  iiron/e  l)U>hin<:s  heinu  used  on   th 
front   and   rear  s|»!ndli-   iKariim-.     J»olh   head  and  tail>t<x' 
A\y   larrii-d  <in  the  iiar  \  .-.       ihe  tailstock  i.s  of  the  ^e't  ovi. 
paltirn  atid  in  addition  to  I'our  aeee»ihle  liolts,  i.s  held  l»> 
pawl  tnuaiiinu  a   ia(  k  t  a-i   in   the  i-ed,  midway  between  tin 
\  ■-.      riu-  lail-toek  .-j)indle  is  4l.|    in.   in  diameter  and  ha,- 
a  travvl  of  1  J   in. 

1  hi>  lathe  i-  of  tin  douhk  hack-iieared  type  and.  when 
belt  driven,  i-  titled  with  a  threc-.step  cone  designed  to  fit 
a  !>i-lt  -i\  in.  wide.  Ihe  ratio  produced  by  the  two  back 
Ui-ar  iedu(  lions  i>  .-^..^S  and  1J..>.  respectively,  and  witl; 
touni<-r  -haft  -peed-  of  24.^  and  1  2>>  revolutions  per  minuie. 
a  total  of  1>  -pindK-  -pn-d-  i.-  available,  varying  from  8.3 
r.  p.  m.  to  .><>(!  r.  p.  m.  \\  ith  a  counur  -halt  sjKvd  of 
J4.1  n\ohili«)n>  |)er  minute  and  the  belt  on  the  middle  step 
of  the  colli'.  ](}  hp.  is  tran-milU-d  to  the  latlu-. 

Ihe  larriage  i-  guid<-d  Ia  tin-  front  \.  which  i.s  of  the 
Itroad.  hiw-angle  t> pe.  .\  range  of  from  1  to  14  threads  per 
inch  may  be  «)btained  without  addiiional  feed  gears.  lie- 
twt  t  II  1  ami  1  '  J  threads  per  inch,  the  steps  are  by  eighth'^ 
if  .t  thn.id  per  inch.  I-rom  1  '  j  to  .>  threads  j)er  inch,  the 
-te|i-  are  b\  (|uarters.  from  .>  to  6  by  halves,  while  from  <> 
to  14.  the  -tep-  are  one  thread  |»er  iiiih.  Twenty-ffiur  t"e(fls 
an-  p'ovided  without  ire.ir  changes.  iJy  the  usi-  of  additional 
gear  changes  any  rnited  State.s  standard  thread  or  metrit 
tlinad.  .unl  any  feed,  may  be  <ibtained.  When  specilu-d.  a 
in  u^-Mii:  i-  firriu-hed  « overing  the  (-ntin-  top  of  the  lu-atl- 
-ti'k.   to   riii'ivi-  a   miitor   for  motor  ilrive.     Anv   length  of 
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ilainpiiiii  of  the  rtue.  The  main  mandrel  i-  drivi-n  through 
two  uear  redut  lion-  fi\  a  1  _  hp.  motor.  I  hi-  motor  i> 
mounted  o"  the  framework  uiuhrnealh  the  gearing  .in<l  take- 
ujt  Very  little  space.      Cut  gears  are  used  throughout. 

It  i?  e-timat<d  by  the  liuilder-  that  one  crew  can  easily 
weld  in  a  da)  of  ]n  hour-.  lJ<t  -u[K-rhe.iter  thu-.  tin-  ma- 
chine haviiiL!  a  cajiaciiy  uji  to  5 '.-in.  llue^.  Ihe  air  [ire-- 
sure  rei|uireil  i-  S')  to  1<>(>  lb.  ami  the  tloor  >pa«  e  ociupied 
.3  ft.  (>  in    bv  0  ft. 


bed  de-ire<l  tan  be  furni-hed  up  to  M)  ft.  Wln-n  mounted  on 
-kid-  ami  e<|uipped  with  motor  drive  (excluding  the  weight 
ot  ihe  motor)  the  lalln  with  the  minimum  length  bed 
weighs  a[ipro.\imately    l.s.(J(K»   lb. 


I'll.  lkM\  rkii|»C(  r|n.\.  -Thi'  j,,i;i|  |,i,_r  iron  proiluction  in 
the  liiited  StaU--  for  tlu-  t'lrst  half  of  \')](}  wa-  l').()lfi..^:2 
tons.  I  he  production  of  pig  iron  in  Canada  during  the  -.iinc 
[H-riod  wa>  .^r>7.7.^0  ton-.  •: " 
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I  In  «\t(  utivf  I  nninr'lUi-  nl'  the  Ma^ttr  Car  lUiildir,-"  .\>.-i>- 
'iatinii   Iia^   i-'-iuil   Cinular   N'c     14.   -tatini:  that   nn    attnuni 
'»f  lalior  and  mattr'.'l  tlila\>  tin    dati-  at  uliiili  tlu-  tank  <  ar 
^p('«  il'i(  ations    for   (la-s    III    and    W   tank    ( ar>    xwu-  to   In' 
'onu-  cffcrtivr.  lia-  luiii  <'\tt'ndrd  dO  day«..  to  Manli  1,  \'H~ . 

.\t  tin  Ktadin^  (  P.i.  )  -lii.|)>  of  tlu-  I'liiladflpliia  i^  Rcad'n-..; 
ht.-t  Saturda\-  .tlurniKiii  tlu  iit  iicral  inanairtT.  (liarK-  II 
Kwinix,  prorntid  to  the  RcadMii:  sliop  linstliall  tiain  tin-  .\.  I  . 
r)i*('  <ii|i  rill-;  It  am  utin  tlif  pennant  in  roin|M't'tion  with 
"-•'Viral  otlur  Kiatl'ivj  ^y^tiin  tiani>  durin--j  thr  past  season. 
llun-  \\a>  iniisit  li\  llu-  -hop  Iiaml.  ami  sinuinu  hy  sonv 
of  tlu-  -hopnun.  •'.'■".      •    •'■' 

.\-a  rarrar.  daini  a(liu>ttr  of  tlio  Seahoard  .Vir  l.ino.  ha- 
>t'turi(l  a  patt  nt  on  a  lot  kinil  arraniztnitnt  t'or  >\v'tt  h  stand- 
to  In-  ust  I  for  the  henetlt  of  tar  repairers.  Rejiairers.  to  in- 
"Un  the'r  <i\vn  >afetv  when  workini;  under  t  ars  on  the  rcjiair 
tmeks.  huk  the  -witdi  Itadiii"-:  to  that  trat  k  with  a  padl<K~k. 


I  he  rtpair  man  ha-  in  hi-  j io.-so.<si<)n  tlu'  onl\  ke\  to  tlu  Uh  k ; 

iiul  Mr.  1  arrars  device  is  to  provide  for  the  enipUivmtnt  of 
till-  -aft  L'uard  hy  any  niiniher  of  n-pair  men  at  the  -anu-  time. 

The  -witth  havinti  heen  lot  ked  hy  cath  of  the  men  with 
hi-  indiviihial  Im  k.  it  t  .nuiot  l-e  ai^ain  moved  until  all  <»f 
tlu  lo.  k-  whuii  have  luiii  juit  on  it  have  l>oen  re1c'a'*e<l. 

The  kailwax  Iji^iiuerin^'  lAp«  rimeiual  St.ituiu  of  tlu 
I'niversity  of  Illinois  has  math-  arraniiement-  with  the  Inter 
national  Railway  Fuel  Ass<m  iation  ami  the  rnited  State- 
iiiireau  of  Mines  to  (tiiuhut  a  series  of  coal  te-t=  in  tlu-  hvo- 
nudive  testing  jilant.  the  Hahimorc  &  Ohio  haviiii:  loaned 
a  Mikado  ty|K'  freiylit  locon'iotive  for  thai  purj>o>e.  Ihi- 
loeomotive  woiuhs  with  its  tender,  a  total  of  464,iMKt  11..  atnl 
ha-  a  trattive  effort  of  >4.0i)()  11..  Sample^  of  coal  tt»  U' 
u-k1  will  he  taken  from  Illinois  mines  and  will  he  graded 
ai-eordini:  to  the  present  rommtnial  sj/es.  raniiini:  from  ihc 
totalled    -laik   aiul    run-of mint,   up   to  the  tommonlv  w^d 
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2-in.  by  0-in.  lumps.  The  tests  will  be  made  both  with 
hand  and  stoker  firing,  and  later  it  is  the  intention  to  con- 
duct  a   series   of   tests   with   pulverized   coal. 

The  Southern  Tacihc  has  awarded  78  gold  watch  fobs, 
suital)ly  engraved  and  bearing  the  company's  safety  emblem, 
to  employees  who  did  the  most  towards  furthering  "safety 
first"  work  during  the  past  fiscal  year.  C.  H.  Rippon,  piece- 
work inspector  at  the  general  shojjs  at  Sacramento,  Cal., 
headed  the  list  with  a  score  of  1,293  points.  Ten  and  one- 
half  points  are  granted  for  each  safety  suggestion  made  in- 
volving a  change  in  standard  practice  to  correct  a  defect  the 
practical  working  out  of  which  requires  actual  labor,  and 
indicates  the  thoughtful  attention  of  the  employee.  For  each 
suggestion  which  warrants  the  issuance  of  instructions  to  em- 
ployees, but  does  not  involve  physical  labor  in  its  applica- 
tion, five  points  are  given.  One  credit  is  granted  for  each 
suggestion  not  involving  actual  labor  in  its  application,  and 
which  heretofore  has  been  covered  by  instructions. 


A  CORRECTION 

In  the  report  of  the  Chief  Interchange  Car  Inspectors'  & 
Car  Foremen's  Association  j)uljlished  in  the  November  issue 
of  the  Railway  Mechanical  Engineer,  page  571,  some  remarks 
under  the  heading  of  Discussion  of  Interchange  Rules  were 
attributed  to  F.  H.  Hansen  of  the  New  York  Central,  and 
S.  Hanson  of  the  Peoria  &  Pekin  I'nion,  which  were  made 
by  \\  illiam  Hansen,  chief  joint  inspector,  at  Denver,  Colo. 
William  Hansen  spoke  on  Rule  3,  Section  C,  Rule  9  and 
Rule  98. 

CARS    AND   LOCOMOTIVES   ORDERED   IN    NOVE.VIBER 

As  noted  elsewhere  in  this  issue  the  orders  for  cars  and 
locomotives  reported  in  November  exceeded  those  for  any 
other  month  in  the  last  three  years,  there  having  been  orders 
rejiorted  as  follows: 

Freight         Ta^st'iiger 


Locomotive^ 


I  lomestic 
F'lre'gii 


40,S 
755 


Total        1,163 


Cars 
44.001 

44,001 


Cars 
510 

510 


So  many  large  orders  were  reported  during  the  month 
that  space  will  permit  only  the  notation  of  some  of  the  more 
important  ones.  Among  the  locomotive  orders  were  included 
the  following: 


Road 
Atlantic    t  >>a-i    l.itu- . 


Chicago    &    Norlh    Western. 


El    Paso    &    Soiitliw  i--terii. 

Erie    

Florida    Fast   Coast 


Missouri,    Kansas  &   Texas 

\ew  York,  Chicago  &  St.   Louis. 


Norfolk  St  Western. 
Southern    


Union    Pacific 


\o. 

5 

.0 
J  5 
12 
40 
10 
15 
10 
) 

10 

.'5 

JO 

8 

I 

IJ 

8 

.'5 

16 

-'0 

Wabash    -'5 

British  Government  450 

French  Ciovernment   '00 

Italian   State   Railways 40 

Norwegian  Railways  (vaiiuu*) -'-' 

Paris-Lyons  Mediterranean  (France)       40 

Russian  Oovernnient    40 

40 
20 

.\mong   the    important    orders 
following: 

Riiad  Xo. 

Atlantic    Coast    Line 1.200 

500 

500 

1.000 

llaltimore   &   Ohio ?.000 

Caii'bri-i   &   Intliana i  .000 

CliicaR'i,  Burlington  &  Quincy 500 

I  000 
2.000 


Atchison.  Topeka  &  Santa   Fe. 


Type  P.iiilder 

Switchiiig liaUiwin 

Pacific Italdwin 

Mikado    American 

Pacific American 

Switching    American 

I'acific American 

Santa  Fe   American 

Pacific    American 

.Switching American 

Pacific    American 

Mikailo    American 

Switching Lima 

Mountain    Company    shops 

Mallet Company    shops 

Mallet    Baldwin 

Mountain    Baldwin 

Santa   Fe    Baldwin 

Santa  Fc P.aMwin 

Mikado    Baldwin 

Santa    Fe American 

4-6-0    Baldwin 

-^ P.aldwin 

Consolidation   .  .  .American 

Baldwin 

Mikado    Baldwin 

i  Jccapod American 

Decapod Baldwin 

Decapod   Canadian 

for    freiuht   cars    were   the 


Type  Builder 

Bix    Barney   &   Smith 

I^lat    Barney   &   Smith 

Tank   ^ Pressed  Steel 

Stock Haskell   &   Barker 

Box    Mt.   Vernon 

Hopper    Cambria 

Gondola   Western  Steel 

Automobile    ....Haskell   &    Barker 
Box    Haskell   &    Barker 


Delaware,   Lackawanna  &  Western..    500 

500 

Krie  ^'^^ 

1,000 

( ireat    Northern    '.000 

3  00 
500 
500 

Illinois  Central   •'OO 

1,000 
1,000 

Louisville   &   Nashville 750 

750 

1,000 

l,0(JO 

-Minneapolis,  St.  Paul  &  S.  S.   Marie    800 

200 

Missouri,  Kansas  &  Texas 1,000 

l'!ii!adelphia  &  Reading 1.000 

500 
500 

Southern    1,313 

1.350 
-00 
100 

1  'iiion   Railroad    1 .250 

750 

Inion   Pacific    1 ,500 

1.000 
Wabash  Pittsburgh  Terminal l.ooo 


;er 


er 

er 


Box    Am.  C.  &  F. 

Hopper Am.   C.   &  F. 

Box    Haskell   &   Ba: 

Box    Am.  C.  &  F. 

Box    Pressed  Steel 

.Automobile   ....Haskell  &  Bai 
Refrigerator  ...Haskell   &   Bai 
Refrigerator  ...Refrig.,    Heat. 
Vent.  Car 

Ballast    Rodger 

Gondola   Pullman 

Gondola    Haskell   &   Bar   er 

Box    Company  shopi 

Gondola    Company  shops 

Gondola   Mt.  Vernon 

Gondola   Company  shops 

Box    Haskell   &    Barker 

.\utomcbilc  ....HaskeU  &   Barker 

Stock    Am.   C.  &  F. 

IU)i_>i)cr     Cambria 

Ilof)per    Pressed   Steel 

Hopper    Standard   Steel 

(iondolu   Pressed  Steel 

Box    Lenoir 

Stock    Lenoir 

Caboose   Lenoir 

Pressed  Steel 

(iondola   Ralston 

Box    Am.  C.  &  F. 

.\utomobilc    ....Ralston 
Hi.pper    Pressed  Steel 


The  New  York  Central's  order  for  300  passenger  train 
cars  is  the  largest  order  for  steam  railway  passenger  equip- 
ment for  a  very  long  time.  There  were  also  other  important 
orders  in  November. 


Road 
Bahinuire   &    (Jhio. .  . 


Niu     N'.  rk    (\ntral. 


No.         Type  Builder 

75  Coaches    Pullman 

25  Combination  ...Pullman 

50  Coaches    Pressed    Steel 

25  Coaches    Barney  &   Smith 

25   Baggage Pullman 

125  Baggage  Am.  C.  &  F. 

75  Coaches    Standard  Steel 

Norfolk  v\   Western 22  Coaches    liar.  &  Holl. 

28  Combination   ...Har.  ^S:   Hnjl. 

Western  Maryland   17   Coaches    FuUiiian 

6  Combination   ...Fullri-an 
2  Cafe    rullman 


MEETINGS  AND  CONVENTIONS 

Air  Brake  Association. — The  24th  annual  convention  of 
the  Air  Brake  Association  will  be  held  at  Memphis,  Tenn., 
May  1-4,  1917. 

2'he  June  Mechanical  Conventions. — Atlantic  City  has 
been  chosen  by  the  executive  committees  of  the  Master  Car 
Builders  and  the  Master  Mechanics'  associations  as  the  place 
for  holding  the  1917  conventions.  The  Master  Mechanics' 
Ass(KMation  convention  will  be  held  first  this  year,  starting 
on  Wednesday,  June  13.  The  Master  Car  Builders  will  fol- 
low, commencing  Monday,  June  18.  The  vote  as  to  whether 
the  convention  .should  go  to  Chicago  or  Atlantic  City  was 
especially  close  this  year,  and  the  question  was  only  decided 
after  an  extended  discussion  by  the  two  executive  committees 
sitting  in  executive  session.  The  Chicago  Chamber  of  Com- 
merce presented  an  able  argument,  offering  the  associations 
the  exclusive  use  of  the  Municipal  Pier  for  both  the  exhibits 
and  the  convention. 

President  Edmund  H.  Walker,  of  the  Railway  Supply 
Manufacturers'  Association,  has  appointed  the  following 
committees : 

Exhibit  committee,  J.  G.  Piatt  (chairman),  Hunt-Spiller 
Manufacturing  Corporation;  George  R.  Carr,  Dearborn 
Chemical  Company,  and  C.  W.  Beaver,  Yale  &  Towne  Manu- 
facturing Company. 

Finance  committee,  J.  F.  Schurch  (chairman),  Damascus 
Brake  Beam  Company;  George  H.  Porter,  Western  Electric 
Company,  and  William  McConway,  Jr.,  McConway  &  Torley 
Company. 

Hotel  committee,  George  H.  Porter  (chairman).  Western 
Electric  Company;  C.  P.  Cass,  Westinghouse  Air  Brake  Com- 
pany, and  H.  G.  Thompson,  Edison  Storage  Battery  Com- 
pany. 

Badge  committee,  C.  D.  Eaton  (chairman),  American  Car 
&  Foundry  Company;  C.  W.  Beaver,  Yale  &  Towne  Manu- 
facturing Company,  and  George  A.  Cooper,  Frost  Railway 
Supply  Company. 

By-laws  and  resolutions  committee,  P.  J.  Mitchell  (chair- 
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man),  Philip  J.  Justice  &  Co.;  Frank  Beal,  Magnus  Metal 
Company,  and  C.  P.  Cass,  Westinghouse  Air  Brake  Company. 

Entertainment  committee,  E.  H.  Bankard,  Jr.  (chairman), 
Midvale  Steel  Company. 

Enrollment  committee,  Charles  H.  Gayetty  (chairman), 
Quaker  City  Rubber  Company. 

Transportation  committee,  L.  S.  Wright  (chairman), 
National  Malleable  Castings  Company. 

Committees  for  the  Master  Mechanics'  Association. — The 
committees  for  the  Master  Mechanics'  Association,  which 
are  to  report  at  the  1917  convention,  have  been  appointed. 
The  following  four  special  committees,  which  reported  last 
year,  have  been  discontinued :  Equalization  of  Long  Locomo- 
tives, Dimensions  of  Flange  and  Screw  Couplings  for  In- 
jectors, Best  Design  and  Material  for  Pistons,  Valves,  Rings 
and  Bushings  and  Modernizing  of  Existing  Locomotives.  A 
new  special  committee  has  been  appointed  to  report  on 
Springs — Shop  Manufacture  and  Repair,  Including  Design, 
Appliances  and  Repairs.  The  committees  on  Powdered 
Fuel  and  Specifications  and  Tests  for  Materials,  which  re- 
ported as  special  committees  last  year,  have  been  made 
standing  committees. 

The  personnel  of  the  committees  remains  practically  the 
same,  there  being  two  new  members  added  to  the  standing 
committee  on  Powdered  Fuel,  one  to  the  special  committee 
on  Locomotive  Headlights,  two  to  the  special  committee  on 
Design,  Maintenance  and  Operation  of  Electric  Rolling 
Stock,  and  one  to  the  committee  on  Train  Resistance  and 
Tonnage  Rating.  The  special  committee  on  Co-operation 
with  Other  Railway  Mechanical  Organizations  has  l)een 
practically  revised,  only  two  of  the  members  serving  last  vear 
remaining  on  the  committee  this  year.  The  following  is  a 
list  of  the  committees  and  their  personnel: 

SiANiMNG  Committees 

1.  Standards  and  Recommended  Practice: 

\V.  E.  Dunham  (Chairman),  Supr.  :M.  P.  &  M.,  C.  &  N.  W.;  M.  H.  Ilaig, 

M.   E.,  A.  T.   &  S.   F.;   A.   G.   Trumbull,   Asst.   to  G.    M.    S.,  Erie;   C.    1». 

Voung,   Engr.   Tests,  Penna.;   G.   S.   Goodwin,   M.   E.,  C.   R.   I.  &   P.;    R.    1.. 

Ettenger,  C.  M.  E.,  Southern;   B.  B.  Milner,  Engr.  M.  P.,  N.  Y.  C. 

2.  Mechanical  Stokers: 

A.  Kearney  (Chairman),  A.  S.  M.  P.,  N.  &  W.;  M.  A.  Kinney,  S.  y\.  P., 
Hocking  Valley;  J.  R.  Gould,  S.  M.  P.,  C.  &  O.;  J.  T.  Carroll,  A.  G.  .S. 
M.  P.,  Balto.  &  Ohio;  J.  \V.  Cyr,  S.  M.  P.,  C.  B.  &  Q.;  A.  J.  Trios 
A.   S.   M.  P.,  N.  Y.  Central  Lines;   L.   B.  Jones,  A.  E.   M.  P.,  Penna. 

3.  Fuel  Economy  and  Smoke  Prevention: 

\Vm.  Schlafge  (Chairman),  G.  M.  .S.,  Erie;  W.  H.  Flynn,  S.  M.  P..  Mich. 
Central:  D.  M.  Perine,  S.  M.  P.,  Penna;  Robert  Quayle,  G.  S.  M.  P.  &  C, 
C.  &  N.  W.;  D.  J.  Redding,  A.  S.  M.  P.,  P.  &  L.  E.;  W.  J.  Tollerton, 
G.   M.  S.,  C.  R.   I.  &  P.;   F.   H.  Clark,  G.  S.   M.  P.,  B.  &  O. 

4.  Powdered   Fuel: 

C.  H.  Hogan  (Chairman^,  A.  S.  M.  P..  N.  Y.  C;  E.  W.  Pratt,  A.  S. 
M.  P..  C.  &  N.  VV.;  Thos.  Roope,  S.  M.  P..  C.  B.  &  Q.;  J.  11.  Manning. 
S.  M.  P.,  D.  ic  H.;  Charles  lames,  M.  S..  Erie;  G.  L.  Fowler,  83  Fulton 
street,  New  York  City;  VV.  L.  Kellogg,  S.  M.  P.,  M.  K.  &  T.;  O.  S.  Beyer, 
University  of  Illinois,  Urbana,  111. 

5.  SpeciticatioHs  and  Tests  for  Materials: 

C.  D.  Young  (Chairman),  Engr.  Tests,  Penna.;  J.  R.  Onderdonk,  Engr. 
Tests,  B.  &  O. ;  A.  H.  Fetters,  M.  E.,  Union  Pac.;  Frank  Zelenv.  Kngr. 
Tests  C.  B.  &  (.).;  H.  E.  Smith.  Engr.  Tests,  N.  Y.  C;  H.  B.  MacFarland, 
Engr.  Test.s.  A.  T.  &  S.  F.;  Prof.  L.  S.  Randolph,  Virginia  Polytechnic 
Institute,  Black-^burg,  \'a. 

Special  Committees 

6.  Design  and  Maintenance  of  Locomotive  Boilers: 

C.  E.  Fuller  (Chairman),  S.  M.  P.,  Union  Pacific;  A.  \V.  Gibbs,  C.  M.  E., 
Penna.;  D.  R.  MncBain.  S.  M.  P.,  New  York  Central:  M.  K.  Barnum, 
S.  M.  P.,  r.alto.  Sr  Ohio;  R.  F.  Sniitli,  G.  S;  M.  P..  .Atlantic  Coast  Line: 
C".  1!.  ViMinn.  M.  E..  Chgo.  Bur.  &  Quincy;  J.  Snowden  Bell,  New  ^■ork 
City. 


7.  Locomotive  Headlights: 

D.  F.  Crawford  (Chairman),  G.  S.  M.  P.,  Penna.  Lines;  C.  H.  Rae, 
G.  M.  M.,  L.  &  N.;  F.  A.  Torrev.  G.  S.  M.  P..  C.  B.  &  Q.;  H.  T.  Bentley. 
S.  M.  P.  &  M.,  C.  &  N.  W.;  M.  K.  Barnum,  S.  M.  P.,  Balto.  &  Ohio; 
Henry  Bartlett,  G.  M.  S.,  B.  &  M.;  W.  II.  Flvnn,  S.  M.  P..  Mich.  Central; 
W.  O.  Moodv,  M.  E.,  Illinois  Central;  A.  R.  Avers,  S.  M.  P.,  N.  Y.  C. 
&  St.   L. 

8.  Superheater  Locomotives: 

W.  J.  Tollerton  (Chairman),  G.  M.  S.,  C.  R.  I.  &  P.;  H.  W.  Coddington, 
Engr.  Tests,  N.  &  W.;  C.  H.  Hogan,  A.  S.  M.  P.,  N.  Y.  C.  &  H.  R.; 
R.  \V.  Bell,  G.  S.  M.  P..  111.  Cent.;  T.  Roope,  S.  M.  P.,  C.  B.  &  Q.; 
\V.  C.  A.  Henry,  S.  M.  P.,  Penna.  Lines;  E.  W.  Pratt,  A.  S.  M.  P., 
C.  &  N.  \V.;  G.  M.  Basford,  30  Church  street,  New  York  City. 

9.  Design,   Maintenance   and    Operation    of  Electric  Rolling   Stock: 

C.  H.  Quereau  (Chairman),  New  York  Central;  G.  C.  Bishop,  S.  M.  P., 
Long  Island;  G.  W.  Wildin,   M.   S.,  N.  Y.  N.  H.  &  H.;  J.  H.   Davis,  E.   E. 

B.  &  O.;  R.  D.  Hawkins,  S.  M.  P.,  Great  Northern;  A.  E.  Manchester, 
S.  M.  P.,  C.  M.  &  St.  P.;  T.  VV.  Heintzelman,  G.  S.  M.  P.,  Southern 
Pacific;  J.  T.  Wallis,  G.  S.  M.  P.,  Penna.;  J.  E.  Pilcher,  M.  £.,  N.  &  VV. 

10.  Cooperation    with    Other   Railway   Mechanical   Organisations: 

D.  R.  MacBain  (Chairman),  S.  M.  P.,  New  York  Central;  E.  W.  Pratt, 
A.  S.  M.  P.,  C.  &  N.  W.;  C.  A.  Shaffer,  G.  T.  I.,  Illinois  Central;  F.  J. 
Barry,  M.  M.,  N.  Y.  O.  &  W.;  E.  S.  Fitzsimmons,  M.  S.,  Erie;  F.  C. 
Pickard    M    M.,   D.  L    &  W. 

11.  Train  Resistance   and    Tonnage  Rating: 

O.  C.  Wright  (Chairman),  A.  E.  M.  P.,  Penna.  Lines;  H.  C.  Manchester, 
S.  M.  P.,  D.  L.  &  W.;  C.  E  Chambers,  S.  M.  P.,  C.  R.  R.  of  N.  J.; 
J.  H.  Manning.  S.  M.  P..  D.  &  H.;  Frank  Zeleny,  Engr.  Tests,  C.  B.  &  Q.; 
Prof.  E.  C.  Schmidt,  University  of  Illinois,  Urbana,  111.;  Jos.  Chidley, 
.\.   S.  M.  P.,  N.  Y.  C;  J.  T.  Carroll,  A.  G.  S.   M.  P.,  B.  &  O. 

12  Springs — Shop  Manufacture  and  Repair,  Including  Design,  Appli- 
ances and   Repair: 

M.  F.  Cox  fChairni.in),  A.  S.  M..  I..  &•  N.:  Eliot  Sumner,  S.  M.  P.. 
Penna.:  A.  G.  Trumbull,  Asst.  to  G.  M.  S.,  Erie;  E.  VV.  Pratt,  A.  S.  M.  P., 

C.  &  X.  VV.;  T.  A.  Foque,  G.  M.  S.,  M.  St.  P.  &  S.  S.  M.;  C.  A. 
Gill.  G.  M.  M.,  B.  &  O.;  G.  W.  Rink,  M.  E..  C.  R.  R.  of  N.  J. 

13.  Subjects: 

M.  K.  Barnum  (Chairman),  S.  M.  P.,  B.  &  O.;  D.  R.  MacBain,  S.  M.  P., 
Xew   York   Central;   C.    E.    Fuller,   S.   M.   P.,   Union  Pacific. 

14.  Arrangements: 

VVm.  Schlafge,  G.  M.  S.,  Erie;  C.  E.  Chambers,  S.  M.  P.,  C.  R.  R.  of 
X.  J.;  E.  H.  Walker,  Standard  Coupler  Co. 

Individual    Papers: 

Feed  Water  Heaters,  by  J.  Snowden  Bell;  Welding  Locomotive  Tubes, 
Fire  Box  and  Boiler  Sheet's,  by  D.  R.  MacBain. 


The    following   list   gives    names  of  secretaries,    dates  of   next   or   regular 
meetings  and  places  of  meeting  of  mechanical  associations: 

.\iR  Brake  .\ssociation. — F.  M.  Nellis.  Room  3014,  165  Broadway,  New 
York  City.     C  onvertion,   >Tay   1-4,   1<)17.   Memphis,  Tcnn. 

\MERicAN  Railroad  Master  Tinners'.  Coppersmiths'  and  Pipefittebs' 
Association.— O.   E.   Schlink,  485   VV.    Fifth   St.,  Peru.   Ind. 

.\merican  Railway  Master  Mechanics'  .Association. — J.  W.  Taylor,  Kar- 
pen    Building,    Chicago. 

-Vmerican  Railway  Tool  Foremen's  Association. — Owen  D.  Kinsey,  Illi- 
nois,  Central,   Chicago. 

.\merican  Society  for  Testing  Materials. — Prof.  E.  Marburg,  University 
of  Pennsylvania,  Philadelphia,  Pa. 

.Vmerican  Society  of  Mechanical  Engineers. — Calvin  W.  Rice,  29  W. 
Thirty-ninth  St.,  New  York.  Annual  Meeting,  December  S-8,  1916, 
New  York. 

.Association  of  Railway  Electrical  Engineers. — Joseph  A.  Andreucetti, 
C.   &   N.   W.,   Room   411,   C.    &  N.   VV.    Station,   Chicago. 

Car  Foremen's  Association  of  Chicago. — .Aaron  Kline,  841  Lawlor  .Ave., 
Chicago.  Second  Monday  in  month,  except  June,  July  and  August, 
Hotel    La   Salle,   Chicago. 

Chief  Interchange  Car  Inspectors'  and  Car  Foremen's  Association. — 
VV.    R.    McMunn,   New   York   Central,   Albany,    N.   Y. 

International  Railroad  Master  Blacksmiths'  Association. — A.  L.  Wood- 
worth,  C,  H.  &  D.,  Lima,  Ohio. 

International  Railway  Fuel  Association. — J.  G.  Crawford,  547  W.  Jack- 
son  Blvd.,  Chicago.     Convention,   May,    1917,  Chicago. 

International  Railway  General  Foremen's  Association. — William  Hall, 
1126  W.   Broadway,  Winona,   Minn. 

Master  Boilermakers'  Association. — Harry  D.  Vought,  95  Liberty  St., 
New   York. 

Master  Car  Builders'  Association. — J.  VV.  Taylor,  Karpen  Building,  Chi- 
cago. 

Master  Car  and  Locomotive  Painters'  Association  of  U.  S.  and  Canada. — 
-A.   P.  Dane,   B.  &  M.,  Reading,  Mass. 

Niagara  Frontier  Car  Men's  Association. — E.  N.  Frankenbcrger,  623  Bris- 
bane Building.  Buffalo,  N.  Y.  Meetings  third  Wednesday  in  month. 
New  York  Telephone   Bldg.,    Buffalo,   N.   Y. 

Railway  Storekeepers'  Association. — J.  P.  Murphy,  Box  C,  Collinwood, 
Ohio. 

Traveling  Engineers'  Association.— W.  O.  Thompson,  N.  Y.  C.  R.  R., 
Cleveland,   Ohio.  ■    .   ^.      ;.,        .■ 


RAILROAD    CLUB    MEETINGS 


Club 


Canadian    . . . . 

Central     

Cincinnati  . .  . 
New  England. 
New  York .  . . . 
Pittsburgh  .  . . 
Richmond  . . . 
St.  Louis. 


Next 
Meeting 

Dec.  12,  1916 

Jan.  12,  1917 

Feb.  13,  1917 

Dec.  12,  1916 

Dec.  15,  1916 

Dec.'ii'.'i9i6 
Dec.    11.   1916 


Title    of    Paper 


Author 


J.    A.   Shaw. 


Notes  on   Heavy   Electric  Traction 

.\nnual  Meeting;   Election  of  Officers.... 

Demonstration   of  the   Automatic    Stop Julian    Beggs 


James    Powell 

Harrv    D.    Vought. 

H.    Boutet 

,  VVm.    Cade,   Jr. .  . 
Vnnual  Smoker  and  Entertainment 1 i  Harry    D.    Vought 


Secretary 


Address 


Electric    Headlights    I L.    C.    Porter. 

Address  and  .Annual   Entertainment I  .A.    Ro?s   Hill. 


P.  O.  Box  7.  St.  Lambert.  Que. 
95    Liberty   St.,   New   York. 
101    Carew    Bldg.,    Cincinnati,    Ohio. 
683   .Atlantic  Ave.,   Boston.   Mass. 
95    Liberty   St..   New    York. 

J.    B.    At  derson 1207   Penn   Station,   Pittsburgh,   Pa. 

.  .  F.    O.    Robinson C.    &   O.    Railway.    Richmond.    Va. 

Union   Station,   St.  Louis,  Mo. 


B.   ^y.  Fraucnthal. 


South'n  &  S'w'rn.l  Jan.    19.    1917     1 "A.    J.    Merrill '.'.\  Box    1205,   Atlknta".  Ga. 


Western  '  Dec.   18.   1916     1 'Jos.    VV.    Tayl 


1112    Karpen    Bldg.,    Chicaco. 
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GENERAL 

^L  J.  Flanigax,  who  was  recently  appointed  master 
mechanic  of  the  Minot  division  of  the  Great  Northern  at 
Minot,  S.  Dak.,  has  been  appointed  general  master  mechanic 
with  headquarters  at  Great  Falls,  Mont. 

H.  G.  Reid,  heretofore  master  mechanic,  district  3, 
Transcontinental  division  of  the  Canadian  Government  Rail- 
ways at  Transcona,  Man.,  has  been  appointed  assistant 
superintendent  of  rolling  stock  with  headquarters  at  that 
point,  having  direct  charge  of  the  Transcona  shops,  and  will 
perform  such  other  duties  as    may  be  assigned  to  him. 

F.  W.  Taylor,  superintendent  of  motive  power  of  the  In- 
ternational &  Great  Northern,  has  been  appointed  superin- 
tendent of  motive  power  of  the  Missouri,  Kansas  &  Texas, 
at  Denison,  Texas,  effective  February  1,  1917,  succeeding 
VV.  L.  Kellogg,  who  has  resigned,  effective  at  that  time. 

MASTER    MECHANICS   AND    ROAD    FOREMEN    OF 

ENGINES 

John  Birse,  road  foreman  of  locomotives  of  the  Canadian 
Government  Railways  at  Graham,  Ont.,  has  been  appointed 
district  master  mechanic,  district  3,  Transcontinental  division, 
with  headquarters  at  Transcona,  Man.,  and  his  former  posi- 
tion has  been  abolished. 

Albert  H.  Kendall,  whose  appointment  as  master 
mechanic  of  the  Canadian  Pacific  was  announced  in  the 
November  issue  of  the  Railway  Mechanical  Engineer,  was 
born  at  Aspatria,  Cum- 
berland, England,  on 
April  4,  1878,  and  be- 
gan his  railroad  career 
in  June,  1901.  with  the 
Canadian  Pacific  as 
machinist  at  Revelstoke. 
He  remained  in  this 
capacity  until  March, 
1902,  when  he  became 
locomotive  foreman  at 
Nakusp,  B.  C.  From 
January,  1903,  to  De- 
cember, 1903,  he  was 
general  foreman  at 
Revelstoke,  then  leav- 
ing the  Canadian  Paci- 
fic to  become  locomotive 
foreman  for  the  Grand 
Trunk  at  London,  On- 
tario.      In     Deceml)er, 

1904,  he  returned  to  the  Canadian  Pacific  and  later  was  ap- 
pointed general  erecting  foreman  at  the  Angus  shops.  In 
April,  1915,  he  l)ecame  general  foreman  at  North  Bay,  Ont., 
and  in  August,  1916,  was  made  assistant  works  manager  at 
the  Angus  shops.  He  had  the  latter  position  at  the  time  of 
his  appointment   as   master   mechanic. 

F.  A.  Butler  has  been  appointed  master  mechanic  of  the 
Albany  division  of  the  Boston  &  Albany,  which  includes  the 
main  line  and  branches  between  Springfield,  Mass.,  and  Al- 
bany, N.  Y.,  succeeding  J.  B.  Canfield,  assigned  to  other 
duties.  Mr.  Butler  was  bom  in  Shrewsbury,  Mass.,  Septem- 
ber 21,  1868.  He  entered  the  service  of  the  Boston  &  Al- 
bany at  Springfield  in  June,  1892,  as  a  locomotive  fireman, 
became  locomotive  engineer  in  November,  1898,  and  was 
appointed  road  foreman  of  engines  of  the  Boston  division 
in  June,  1908.  He  was  made  master  mechanic  of  the  Bos- 
ton division  in  August,  1910,  so  continuing  until  November 
1,  1916,  when  he  was  appointed  master  mechanic  of  the  Al- 
bany division  at  West  Springfield.  Mass. 


A.   H.   Kendall 


B.  J.  Farr,  general  foreman  of  the  Grand  Trunk,  who  was 
recently  promoted  to  master  mechanic,  with  office  at  Battle 
Creek,  Mich.,  graduated  from  the  high  school  at  St.  Albans, 
Vt.,  in  1893,  and  immediately  entered  railway  service  with 
the  Central  Vermont  as  a  machinist  apprentice.  Later  he  was 
promoted  to  erecting  shop  foreman,  and  general  foreman  of 
the  shop  with  this  same  company.  In  1907  he  left  the  service 
of  the  Central  Vermont  to  accept  a  position  on  the  Northern 
Railway  of  Costa  Rica,  where  he  remained  until  1909.  About 
this  time  the  opportunity  to  acquire  broader  railroad  experi- 
ence presented  itself,  and  he  resigned  to  enter  government 
service  on  the  Panama  Railroad  at  the  time  the  Panama 
Canal  was  being  constructed.  He  served  in  various  capacities 
with  this  company  until  1914,  when  he  returned  to  the  United 
States  and  entered  the  service  of  the  Grand  Trunk  as  general 
foreman  in  Januar)',  1915.  His  present  appointment  as  mas- 
ter mechanic  became  effective  October  1,  1916. 

F.  A.  HusSEY  has  been  appointed  master  mechanic  of  the 
Boston  division  of  the  Boston  &  Albany,  with  headquarters 
at  Beacon  Park,  Allston,  Mass.,  succeeding  F.  A.  Butler, 
promoted.  Mr.  Hussey  was  bom  at  Lynn,  Mass.,  February 
12,  1870.  He  entered  the  service  of  the  Boston  &  Albany 
at  Boston,  in  July,  1892,  as  a  locomotive  fireman  and  was 
promoted  to  locomotive  engineer  in  December,  1902.  He 
was  appointed  road  foreman  of  engines  of  the  Boston  division 
of  the  Boston  &  Albany  in  April,  1913,  holding  the  latter 
position  at  the  time  of  his  recent  appointment. 

Charles  Leat  has  been  appointed  road  foreman  of  en- 
gines on  the  .\tchison,  Topeka  &  Santa  Fe,  Eastern  division, 
with  office  at  Argentine,  Kan.,  succeeding  A.  F.  Bauer. 

WiLLLAM  B.  Smith  has  been  appointed  road  foreman  of 
engines  on  the  Boston  division  of  the  Boston  &  Albany  with 
headcjuarters  at  Beacon  Park  yard,  Allston,  Mass.,  succeeding 
F.  A.  Hussey,  promoted.  Air.  Smith  has  been  a  locomotive 
engineer  on  the  Boston  &  Albany  since  1897. 

CAR  DEPARTMENT 

Frank  S.  Boc.an,  formerly  assistant  car  foreman  of  the 
Illinois  Central,  has  been  appointed  general  car  foreman 
at  Clinton,  111. 

W.  A.  Carier,  formerly  passenger  car  foreman  of  the  Illi- 
nois Central,  has  been  appointed  steam  heat  and  air  brake 
ins{)ector  of  the  Southern  lines  with  office  at  Memphis.  Tenn. 

R.  D.  McCuLLOUGH,  formerly  gang  foreman  of  the  Illinois 
Central,  has  been  appointed  assistant  car  foreman  at  Cen- 
tralia.  111. 

James  Porteous,  heretofore  car  inspector  for  the  Grand 
I'runk  Pacific  at  Smithers,  B.  C,  has  been  appointed  car 
foreman  at  that  point,  succeeding  F.  E.  Dymond.  transferred. 

SHOP  AND  ENGINEHOUSE 

John  D.  Rogers,  recently  appointed  superintendent  of 
shops  of  the  Virginian  Railway  with  headquarters  at  Prince- 
ton. W.  Va.,  was  born  at  Lexington,  Va.,  on  December  31. 
1896.  He  graduated  from  the  Virginia  Polytechnic  Institute 
in  1906  and  in  the  same  year  entered  the  service  of  the 
Chesapeake  &  Ohio  as  a  machinist  apprentice.  Later,  until 
1909,  he  was  a  machinist  for  the  Virginian  Railway.  He 
graduated  as  a  mechanical  engineer  from  Cornell  University 
in  1909  and  subsequently,  until  1911,  was  insjx^ctor  of  new 
cars  and  material  for  the  Virginian  Railway,  from  1911  to 
1912  serving  as  inspector  of  new  locomotives  at  the  works 
of  the  builders.  In  1912  he  was  appointed  roundhouse  fore- 
man of  the  Virginian  Railway,  leaving  this  road  in  1915  to 
enter  the  service  of  the  Oregon  Short  Line  at  Pocatello,  Idaho, 
in  a  similar  capacity.  In  June,  1916,  he  became  general 
foreman  of  the  Pere  Marquette  at  Detroit,  Mich.,  and  in 
September,  1916,  again  entered  the  ser\ice  of  the  Virginian 
Railway,  as  superintendent  of  shops. 
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William  J.  Tracy  has  been  appointed  superintendent  of 
shops  of  the  Lehigh  Valley  at  Sayre,  Pa.,  succeeding  J.  C. 
Seeger,  who  has  resigned.  Mr.  Tracy,  who  is  a  native  of 
Wilkes-Barre,  was  an  apprentice  and  learned  his  trade  as  a 
machinist  in  the  old  Wilkes-Barre  shops  of  the  Lehigh  Val- 
ley. In  1904  he  left  this  road  to  go  to  the  Southern  Railway 
where  he  became  a  foreman  in  the  shops  at  Atlanta,  later  be- 
ing appointed  master  mechanic  of  the  Atlanta  division.  In 
1905  he  went  to  the  Louisville  &  Nashville  as  master 
mechanic  and  shop  superintendent  at  South  Louisville,  Ky., 
opening  and  organizing  the  shops  at  that  point.  In  1908 
Mr.  Tracy  was  appointed  assistant  superintendent  of  motive 
power  of  the  Missouri  Pacific  at  Kansas  City,  where  he  re- 
mained until  January  31  of  this  year,  when  he  left  the 
service  of  the  Missouri  Pacific.  He  took  up  his  new  duties 
on  November  1. 

PURCHASING  AND  STOREKEEPING 

C.  D.  Clapp  has  been  appointed  purchasing  agent  of 
the  Mississippi  Central,  with  office  at  Hattiesburg.  Miss. 

W.  R.  Culver,  storekeeper  of  the  Pere  Marquette  at 
Grand  Rapids,  Mich.,  has  been  appointed  general  store- 
keeper. The  office  of  general  storekeeper  is  now  located 
at  Saginaw,  Mich. 

J.  P.  Harrison,  assistant  purchasing  agent  of  the  Louis- 
ville &:  Nashville,  at  Louisville,  Ky.,  has  been  appointed 
purchasing  agent,  succeeding  P.  P.  Huston,  retired. 

H.  T.  Shanks  has  been  appointed  assistant  purchasing 
agent  of  the  Louisville  &  Nashville,  at  Louisville,  Ky.,  suc- 
ceeding J.  P.  Harrison,  who  has  been  promoted. 

P.  J.  Shka  has  been  appointed  general  storekeeper  of 
the  Boston  &  Albany,  with  headquarters  at  West  Spring- 
field,  Mass.,  succeeding   E.   B.   Rock  wood,  resigned. 

M.  E.  Towner  has  been  appointed  purchasing  agent  of 
the  Western  Miryland,  with  headquarters  at  Baltimore,  Md. 
Mr.  Towner  was'born  October  .3,  1875,  at  Branford,  Conn., 

where  he   received   his 
early    education.       He 
entered  railway  service 
on  September  1,  1894, 
with    the    New    York, 
New    Haven    &    Hart- 
ford,    in    the    general 
auditing  department  at 
New     Haven,      Conn., 
being     transferred     to 
New     York     City     on 
July     1,     1902,    as    a 
clerk    in   the   purchas- 
ing   department.       On 
May  31,  1907,  he  was 
appointed    assistant    to 
the     vice-president     of 
the  Chicago.   Rock   Is- 
land &  Pacific  at  Chi- 
cago, 111.,  and  on  July 
3,    1908,    became   pur- 
chasing agent  of  the  St.  Louis  &:  San  Francisco,  at  St.  Louis, 
Mo.      He  resigned  this  latter  connection  in  July,   1910,  to 
assume  the  presidency  of  the  Souihern  Railway  Supply  Com- 
pany,   On  May  1,  1914,  he  was  appointed  special  represen- 
tative of  the  Whitman  &  Bt;rnes  Company,  with  offices  at 
St.  Louis,  Mo.,  which  position  he  held  at  the  time  of  his 
appointment  as  purchasing  agent  of  the  Western  Maryland, 
on  Noveml)er  1. 


Theodore    N.    Ely 


M.    E.   Towner 


OBITUARY 

William  Arnold  Angell,  formerly  purchasing  agent  of 
the  Pullman  Company,  and  before  that  for  many  years  first 
assistant  to  the  late  George  M.  Pullman,  died  at  his  home 


in  Chicago  on  the  evening  of  November  14,  aged  84  years. 

Theodore  N.  Ely,  formerly  chief  of  motive  power  of  the 
Pennsylvania  Railroad  System,  including  the  lines  both  east 
and  west  of  Pittsburgh  and  Erie,  whose  death  was  announced 

in   these   columns   last 
month,  was  bom  June 
23,     1846,    at    Water- 
town,  N.  Y.,  and  was 
graduated      from      the 
Rensselaer    Polytechnic 
Institute  in  1866,  as  a 
civil  engineer.  Immedi- 
ately   after   graduation 
he  was  engaged   as  an 
engineer     at     the     old 
Fort    Pitt    foundry    at 
Pittsburgh,  experiment- 
ing with  projectiles.    A 
year  later,  1867,  he  was 
at  work  in  mining  op- 
erations in  the  Monon- 
gahela  river  region.    In 
1868   he  entered   upon 
his  long  career  in  the 
service  of  the  Pennsyl- 
vania Railroad  as  an  engineer  in  the  roadway  department  on 
the  Pittsburgh,  Fort  Wayne  &  Chicago  at  Pittsburgh,  from 
which  he  was  soon  sent  as  assistant  engineer  to  the  Phila- 
delphia &  Erie  division  of  the  Pennsylvania.     In  1869  and 
1870  he  was  superintendent  of  the  Middle  division  of  the 
Philadelphia  &  Erie,  and  was  then  promoted  to  assistant  gen- 
eral superintendent,   a   position   which   he  held  until   1873. 
From  1873  to  1874  he  was  superintendent  of  motive  power 
of  the  same  division.     In  1874  he  was  made  superintendent 
of  motive  power  of  the  Pennsylvania  Railroad  division,  and 
in  1882  became  general  superintendent  of  motive  power  of 
the  Pennsylvania  lines  east  of  Pittsburgh  and  Erie.     From 
March,  1893,  to  the  date  of  his  retirement  he  was  chief  of 
motive  power,  Pennsylvania  lines  east  and  west  of  Pittsburgh 
and  Erie- 
Mr.  Ely  was  a  member  of  the  American  Society  of  Civil 
Engineers,  the  Institution  of  Civil  Engineers  (England),  the 
American  Society  of  Mechanical  Engineers,  the  American  In- 
stitute   of    Mining    Engineers,    the    Franklin    Institute,    the 
American  Philosophical  Society,  the  American  Association 
for  the  Advancement  of  Science,  and  other  technical  and 
scientific  associations.    He  was  a  lover  and  patron  of  art  and 
had  a  wide  circle  of  friends  in  that  field.     He  was  vice- 
president  of  the  American  Academy  in  Rome,  and  an  hon- 
orary' member  of  the  American  Institute  of  Architects.     He 
was  president  of  the  Eastern  Railroad  Association  for  sev- 
eral years,  and  also  a  member  of  the  executive  committee  of 
the  American  Railway  Association  and  of  the  permanent 
commission  of  the  International  Railway  Congress;  also  of 
the  boards  of  trustees  of  the  Drexel  Institute  of  Art,  Science, 
and  Industry,  and  of  the  Philadelphia  Commercial  Museum. 
The  honorary  degree  of  Master  of  Arts  was  conferred  upon 
Mr.  Ely,  in  1897,  by  Yale  University,  and  that  of  Doctor  of 
Science  by  Hamilton  College  in  1904. 

The  great  work  of  Mr.  Ely's  life  was  performed  in  the 
mechanical  department  of  the  Pennsylvania  Railroad,  at  the 
Altoona  (Pa.)  shops,  where  he  inaugurated  the  department 
for  testing  materials,  and  established  the  system  of  purchas- 
ing supplies  on  rigid  specifications.  This  was  a  new  field  at 
that  time  in  railroad  work  and  Mr.  Ely  encountered  much 
opposition,  but  he  acted  on  the  courage  of  his  convictions, 
and  lived  to  see  the  system  of  specifications,  which  he  in- 
augurated, adopted  by  many  other  railroads.  As  a  result  of 
his  work  at  Altoona,  the  plan  of  purchasing  railroad  supplies 
on  specifications  has  now  become  general,  to  the  benefit  of 
l)oth  buver  and  seller. 
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Supply  Trade  Notes 


The  Northwest  Steel  Company,  Portland,  Ore.,  has  under 
consideration  the  erection  of  a  new  $1,000,000  rolling  mill, 
with  a  capacity  of  20,000  tons  of  steel  per  month. 

Frank  L.  Severance  has  been  appointed  general  manager 
of  the  Irving-Pitt  Manufacturing  Company,  Kansas  City, 
and  H.  R.  McCleary  has  been  appointed  general  sales  man- 
ager. 

R.  H.  Wood,  for  a  number  of  years  connected  with  the 
Buffalo  office  of  the  Warner  &  Swasey  Company,  Cleveland, 
Ohio,  has  l^een  appointed  manager  of  the  Chicago  district 
office  of  the  Modern  Tool  Company,  Erie,  Pa. 

Fay  E.  Possom,  formerly  connected  with  the  sales  depart- 
ment of  the  Grip  Nut  Company,  Chicago,  111.,  has  l)een 
elected  vice-president  of  the  Safety  First  Manufacturing 
Company,  western  representative  for  several  different  rail- 
way specialties. 

Herbert  W.  Dow,  assistant  sales  engineer  of  the  Nordl)erg 
Manufacturing  Company,  Milwaukee,  Wis.,  has  been  ap- 
pointed sales  manager  succeeding  Fred  W.  O'Neil,  who  re- 
signed to  accept  an  executive  position  with  the  Ingersoll- 
Rand  Company,  New  York. 

The  Burdett  Oxygen  Company,  Chicago.  111.,  will  complete 
the  erection  of  its  Pittsburgh,  Pa.,  [)lant.  at  Fortieth  street 
and  the  Allegheny  Valley  tracks,  on  December  1.  This  will 
make  the  eleventh  plant  to  be  estaljlislied  by  this  compan)- 
in  the  various  industrial  centers  of  the  country. 

Leo  C.  Steinle  has  been  appointed  direct  representative 
in  France  of  the  Modern  Tool  Company,  Erie,  Pa.,  with 
offices  at  Paris  and  Lyons.  Mr.  Steinle  is  actively  connected 
w^ith  the  Steinle  Turret  Machine  Company,  Madison,  Wis., 
whose  interests  he  is  also  looking  after  abroad. 

Robert  D.  Sinclair,  first  vice-president  of  Mudge  &  Co., 
Chicago,  has  been  appointed  vice-president,  in  charge  of 
the  sales,  manufacturing  and  treasury  departments.  Mr. 
Sinclair  was  born  at 
Chicago  on  April  12, 
1878,  and  entered  rail- 
way service  in  the 
auditing  department 
of  the  Chicago  & 
Eastern  Illinois  in 
1892.  The  following 
year  he  accepted  a  po- 
sition with  the  operat- 
ing department  of  the 
Columbian  Intramural 
Railway  at  the  Chica- 
go World's  Fair.  At 
the  close  of  this  ex- 
position he  entered 
the  service  of  the 
Union  National  Bank 
of  Chicago,  and  re- 
mained with  it  until 
its    consolidation    with 

the  First  National  Bank  in  1900,  when  he  went  with  the 
larger  institution.  He  left  the  banking  business  on  Sep- 
tember 1,  1910,  to  become  secretary  and  treasurer  of  Mudge 
&  Co.  On  June  9,  1912,  he  was  elected  second  vice-presi- 
dent of  this  company,  later  being  made  first  vice-president. 
On  November  1,  1916,  he  was  appointed  vice-president  in 
charge  of  all  departments,  as  noted  above. 

Sydney  Dillon  has  been  appointed  chief  mechanical  engi- 
neer of  the  Carnegie  Steel  Company,  succeeding  John  Hulst, 
who  was  recently  appointed  assistant  to  the  vice-president 
and  chief  engineer  of  the  United  States  Steel  Corporation. 


W.  C.  Cuntz 


R.    D.    Sinclair 


^tr.  Dillon  has  been  with  the  Carnegie  Steel  Company  since 

1889. 

The  Lagonda  Manufacturing  Company,  Springfield,  Ohio, 
announces  the  opening  of  a  new  branch  office  in  the  Mc- 
Cormick  building,  Chicago.  J.  E.  Chubb,  formerly  with 
the  Griscom-Russell  Company,  is  in  charge  as  district  sales 
manager.  The  company's  business  in  this  territory  was 
formerly  in  charge  of  the  Chicago  Engineer  Supply  Com- 
pany. 

William  Cooper  Cuntz,  general  manager  and  director  of 
the  Goldschmidt  Thermit  Company,  New  York,  died  on 
November  2,  at  Auburndale,  Mass.,  where  he  was  on  a  visit 
for  the  benefit  of  his 
health  which  was  im- 
paired by  an  operation 
for  appendicitis  a  year 
ago.  Mr.  Cuntz  was 
born  in  Hoboken,  N 
J.,  in  1871.  He  at- 
tended the  Hoboken 
Academy  and  Stevens 
In.stitute  of  Technol- 
ogy, graduating  in 
1892  with  the  degree 
of  mechanical  engi- 
neer. He  then  became 
connected  with  the 
Pennsylvania  Steel 
Company  of  Steelton, 
Pa.,  first  with  the 
bridge  and  construc- 
tion department  and 
later  with  the  sales  de- 
partment, which  he  represented  in  Boston,  Philadelphia, 
London,  England,  and  in  Steelton.  He  was  at  one  time 
assistant  sales  manager  at  Philadelphia  and  later  sales  agent 
with  headquarters  at  Steelton.  In  1910  he  was  appointed 
by  President  Taft  a  delegate  to  the  International  Railway 
Congress  at  Berne,  Switzerland.  In  the  same  year  he  severed 
his  connections  with  the  Pennsylvania  Steel  Company  to  be- 
come a  director  and  general  manager  of  the  Goldschmidt 
Thermit  Company,  New  York.  At  the  time  of  his  death 
he  was  also  a  director  of  the  Goldschmidt  Detinning  Com- 
pany. 

Announcement  has  been  made  by  the  Westinghouse  Electric 
&  Manufacturing  Company  of  an  extension  of  its  present 
bonus  s)stem  to  include  salaried  and  office  employees  on 
hourly  rates,  by  which  they  will  receive  a  bonus  of  8  per 
cent  of  their  salary  each  month  providing  their  total  excus- 
able time  absent  and  late  during  the  month  does  not  exceed 
six  hours  incurred  on  not  over  three  occasions. 

W.  F.  Caspers,  western  sales  representative  for  the  Mon- 
arch Steel  Castings  Company,  of  Detroit,  Mich.,  has  been 
appointed  sales  representative  for  the  Aurora  Foundries 
Company  and  the  Fox  River  Iron  Company,  manufacturers 
of  brake  shoes,  babbitt  metals,  journal  bearings  and  railway 
castings.  Mr.  Caspers  will  have  haedquarters  at  707-708 
Transportation  building,  Chicago,   111. 

Charles  Lounsbury  has  recently  been  made  president  and 
general  manager  of  the  American  Railway  Supply  Company, 
134  Charles  street,  New  York.  Mr.  Lounsbury  was  born  in 
New  York  City  in  1863  and  is  a  graduate  of  the  College 
of  the  City  of  New  York.  He  began  his  business  career  in 
1887  with  the  American  Railway  Supply  Company  as  junior 
clerk  and  has  been  with  that  company  in  various  capacities 
ever  since. 

The  Chicago  Car  Heating  Company,  Chicago,  has  issued 
the  following:  "The  long  continued  steam  hose  coupler 
patent  litigation  between  Chicago  Car  Heating  Company  and 
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W.  B.  Ross 


Gold  Car  Heating  &  Lighting  Company  has  been  ended  by 
a  decision  rendered  on  October  3,  1916,  by  the  United  States 
Circuit  Court  of  Appeals  at  Chicago  in  favor  of  Chicago  Car 
Hc.iting  Company.  As  there  is  no  appeal,  this  decision 
encis  this  controversy  in  favor  of  Chicago  Car  Heating  Com- 
pany.*' 

William  Barlow  Ross,  secretary  and  assistant  treasurer  of 
Mudge  &  Co.,  manufacturers  of  railway  specialties,  Chicago, 
has  also  l)een  elected  secretary  and  assistant  treasurer  of  the 

Safetv  First  Manufac- 

^^^^  turing   Company,    sell- 

^^^^^^^^  ing  agents  for  railway 

^^^^^^^^^  supplies,  with  the  same 

^^^^^S  headquarters.  M  r . 

^^^^HE,        jflP"^  Ross  was  born  on  De- 

^^BP         ^  cember    24,     1868,    at 

^^Kv*'  ■. —  Belfast,    Ireland,    and 

^^^^  ^  was  educated  in  Man- 

^-  '  Chester,   England.      He 

came  to  America  in 
.\pril,  1889,  and  enter- 
ed railway  service  with 
the  Burlington,  Cedar 
Rapids  &  Northern,  as 
a  trucker  and  checker 
at  Cedar  Rapids,  Iowa. 
He  was  later  trans- 
ferred to  the  auditor's 
office,  where  he  re- 
mained in  various  ca- 
pacities until  December,  1892.  He  was  then  appointed 
timekeeper  in  the  superintendent's  office,  and  later  chief 
clerk.  From  June  30,  1895,  to  August  31,  1901,  he  was 
utility  clerk  to  the  vice-president  and  general  superintendent, 
being  then  promoted  to  car  accountant.  When  the  Burling- 
ton, Cedar  Rapids  &  Northern  was  absorbed  by  the  Chicago, 
Rock  Island  &  Pacific  in  June,  1902,  he  was  made  car 
agent.  The  following  January  he  was  appointed  statistician 
to  the  general  manager  of  the  system.  In  September,  1903, 
he  was  appointed  transportation  clerk  to  the  third  vice- 
president,  and  up  to  December,  1909,  was  consecutively 
transportation  clerk  to  the  president,  statistician  to  the  presi- 
dent and  chief  clerk  to  the  standardization  committee.  On 
January  1,  1910,  he  was  elected  secretary  of  the  l)oard  of 
pensions,  and  later  was  made  secretary  of  the  pension  and 
personal  record  bureau.  On  July  1,  1916,  he  resigned  to 
become  secretary'  and  assistant  treasurer  of  Mudge  &  Co. 

J.  A.  U  W.  Bird  &  Co.,  Boston,  Mass.,  distributors  of 
Ripolin  Enamel  paint,  have  arranged  to  have  George  Price, 
manager  of  the  New  York  office,  120  Broadway,  handling 
the  metropolitan  district  for  the  past  eight  years,  and  who 
recently  completed  a  trip  through  the  south,  engineer  and 
handle  the  sales  department  covering  the  entire  territory 
south  of  New  York,  as  far  w^est  as  the  Mississippi,  and  also 
'ncluding  Louisiana  and  Texas. 

A  group  of  bankers,  including  Frank  A.  Vanderlip,  Philip 
W.  Henry,  Thatcher  M.  Brown,  and  Franklin  B.  Kirkbride, 
of  New  York,  and  Marcus  Wallenberg,  of  Stockholm,  have 
recently  acquired  from  the  American  group  of  stockholders 
i  controlling  interest  in  the  shares  of  the  Hess-Bright  Manu- 
facturing Company.  This  group  of  bankers  owns  also  a  sul)- 
stantial  interest  in  the  S.  K.  F.  Ball  Bearing  Company  of 
Hartford,  Connecticut.  The  two  companies  will  be  operated 
quite  independently  of  each  other. 

Judge  Hazel,  sitting  in  the  district  court  for  the  western 
district  of  New  York,  on  October  1 7  handed  down  a  decision 
in  the  case  of  the  Safety  Car  Heating  &  Lighting  Company  vs. 
U.  S.  Light  &  Heat  Corporation,  in  which  he  held  that  the 
latter's  car  lighting  equipment  did  not  infringe  the  Creveling 
patent  owned  by  the  plaintiff,  but  was  manufactured  under 


the  McElroy  patents  owned  by  the  United  States  Con?pany. 
He  also  dismissed  a  counter  claim  declaring  that  the  Safety 
Type  F  system  of  the  Safety  Company  was  an  infringement 
of  the  McElroy  patents. 

The  increased  demand  for  its  line  of  hydraulic  equipment 
has  led  to  the  completion  of  plans  for  extensive  plant  and 
equipment  improvements  in  the  factor)*  of  The  Hydraulic 
Press  Mfg.  Co.,  Mount  Gilead,  Ohio.  To  relieve  the  crowded 
condition  of  the  machine  shop,  an  addition  100  ft.  long  by 
60  ft.  wide  will  be  erected;  a  20-ft.  e.xtension  will  be  added 
to  the  present  power  plant  building  and  the  main  stock  room 
will  be  extended  and  another  stor}-  added.  The  tool  room 
will  also  be  extended  and  a  new  structural  shop  built. 

Hugh  E.  Creer.  formerly  sales  agent  for  the  Union  Rail- 
way Equipment  Company,  Chicago,  111.,  has  Ijeen  appointed 
general  sales  representative  of  the  Camel  Company,  manu- 
facturers of  railway  specialties,  with  headquarters  in  Chicago. 
He  was  born  in  Hardin,  Ray  County,  Mo.,  in  August.  1874. 
In  1898,  he  took  employment  with  the  Missouri  Pacific  at 
Osawatomie,  Kan.,  and  in  the  following  year  entered  the 
car  department  of  the  St.  Louis,  Iron  Mountain  &  Southern, 
where  he  remained  until  1904,  consecutively  as  car  rejjairer, 
inspector,  chief  clerk,  assistant  foreman  and  foreman  of 
freight  car  repairs.  In  August,  1904,  he  left  railway  work, 
but  returned  in  September,  1905.  as  car  foreman  of  the 
Pere  Marquette  at  Muskegon,  Mich.  In  Januan.  1907, 
he  was  promoted  to  general  foreman  of  the  car  department, 
and  in  August,  1910,  entered  the  service  of  the  Missouri 
Pacific  as  division  foreman  in  the  car  department  at  .Atchi- 
son, Kan.  In  March,  1911,  he  took  a  position  with  McCord 
&  Company,  of  Chicago,  as  mechanical  expert,  and  in  March, 
1916,  joined  the  sales  forces  of  the  Union  Railway  Equip- 
ment Company.  :  .•...  i 

D.  P.  Lameroux  has  been  appointed  general  manager  of 
tlio  Pratt  &  Letch  worth  Company,  Ltd.,  Brantford.  Ont.  Mr. 
Lameroux  was  born  in  Mayville,  Wis.,  Decemljer  12,  1873. 

He  received  his  educa- 
tion at  the  University 
■■v  of  Wisconsin,  where  he 
...  took  a  course  in  civil 
'j..  engineering  as  a  mem- 
ber in  the  class  of  1895. 
"  .After  leaving  college  he 
spent  two  years  in  the 
m  a  i  n  t  enance  depart- 
ment of  the  Milwaukee 
Northern  Railway, 
and  the  California  Ore- 
gon Railway,  and  for 
the  following  three 
years  was  private  sec- 
retary to  the  commis- 
sioner of  the  general 
land  office  at  Washing- 
ton, D.  C.  In  1900.  he 
bcKrame  associated  with 
the  Beaver  Dam  Malle- 
able Iron  Company  and  worked  his  way  up  through  that  or- 
ganization until,  in  1913,  when  he  left  to  take  up  another 
position,  he  was  the  company's  general  manager.  During 
this  period,  also,  he  was  on  the  executive  legislative  committee 
of  the  Wisconsin  Manufacturers'  Association,  and  for  three 
years  of  this  time  was  also  regent  of  the  University  of  W^is- 
consin.  In  1913  he  entered  the  railway  supply  business  in 
Chicago,  and  was  connected  with  the  Cleveland  Steel  Com- 
pany and  the  Trumbull  Steel  Company.  In  his  new  positicm 
he  will  act  as  general  manager  of  the  various  malleable  plants 
of  the  Canadian  Car  &  Foundry,  Limited,  including  the  Pratt 
&  Letchworth  Company's  plant  at  Brantford  and  the  Malle- 
able iron  plant  at  Amhenst 


D.  P.   Latfieroux 
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Frederick  \V.  Bright,  superintendent  of  motive  power, 
Armour  &  Company,  died  at  his  home  in  Chicago,  IlL,  Sun- 
day, October  29.  He  was  born  in  Barry,  111.,  where  he  re- 
ceived his  early  education.  On  attaining  young  manhood 
he  entered  the  service  of  Armour  &  Company  in  the  mechan- 
ical department  as  an  apprentice,  being  sent  to  the  Kansas 
City  plant,  where  he  remained  for  26  years,  and  during  which 
time  he  was  promoted  in  turn  to  every  position  in  this  depart- 
ment. At  the  time  of  his  death  Mr.  Bright  was  in  charge  of 
all  the  mechanical  and  engineering  work  of  Armour  &  Com- 
pany. 

J.  Sterling  Goddard.  for  the  past  10  years  chief  engineer 
for  the  American  Steel  Foundries,  Chicago,  died  at  his  home 
in  Riverside.  III.,  on  Xovemhcr  2.>,  at  the  age  of  44.  He  was 
born  on  August  15. 
1872,  at  Monroe,  Mich. 
He  graduated  from  the 
mechanical  engineering 
department  of  Cornell 
University  in  1894, 
and  took  employment 
at  once  with  the  West- 
ern Tube  Company, 
Kewanee,  111.,  as  an 
assistant  mechanical 
engineer.  He  held 
this  position  until 
April.  1898,  when  he 
entered  the  engineer- 
ing department  of  the 
Frazer  &  Chalmers 
Company.  In  1900 
he  was  appointed 
chief  draftsman  in  the 
motive  power  depart- 
ment   of    the    Chicago, 

Burlington  &:  Quincy  at  Chicago,  and  retained  this  position 
until  1906,  when  he  was  appointed  chief  engineer  of  the 
American  Steel  Foundries. 

Edward  Thomas  Hendee,  secretary  of  Joseph  T.  Ryerson 
&  Son,  Chicago,  died  suddenly  at  Minneapolis,  Minn.,  on 
November  12.  He  was  born  at  Claremont,  X.  H.,  on  Feb- 
ruary 22,  1880,  and 
graduated  from  New 
York  University  in 
1900.  From  1901  to 
1902  he  was  assistant 
professor  of  mechani- 
cal engineering  at  New 
York  University.  On 
the  latter  date  he  be- 
came as.sociated  with 
Joseph  T.  Ryerson  & 
Son,  Chicago,  as  ad- 
vertising manager  and 
also  built  up  and  be- 
came manager  of  the 
machiner}'  department. 
He  was  made  assistant 
to  the  president  in  Jan- 
uary, 1911,  and  in 
1913  he  assumed 
charge  of  the   railway 

supply  department.  In  the  same  year  he  was  elected  secre- 
tary of  Joseph  T.  Ryerson  &  Son.  He  was  particularly  suc- 
cessful in  developing  the  domestic  and  foreign  machinery 
business  and  the  railway  supply  business  of  his  company. 
Mr.  Hendee  was  also  vice-president  and  director  of  the  Len- 
nox Machine  Company  and  director  of  the  American-Glyco 
Metal  Company. 


Catalogues 


Pneumatic  Tools. — Bulletin  No.  130,  recently  issue^  by 
the  Chicago  Pneumatic  Tool  Company,  takes  up  the  su  ject 
of  lubrication  of  pneumatic  tools. 

Taps. — Bulletin  No.  34,  recently  issued  by  the  Motiern 
Tool  Company,  Erie,  Pa.,  is  a  four-page  folder  detailing  the 
special  features,  and  containing  a  description  and  illus.ra- 
tions  of  Modern  collapsible  taps. 

Gas  Engine. — Bulletin  34-x,  recently  issued  by  the  (  hi- 
cago  Pneumatic  Tool  Company,  deals  with  Giant  gas  en- 
gines. The  booklet  describes  in  detail  the  engine  and  its 
various  parts  and  is  well  illustrated. 

Adjustable  Reamers. — Catalogue  G  recently  issued  by 
the  Kelly  Reamer  Company,  Cleveland,  Ohio,  is  entitled 
Kelly  Production  Tools  and  is  a  catalogue  of  the  reamers, 
adjustable  high  speed  l)lades  and  similar  tools  made  by  the 
company. 

Machine  Tools. — Catalogue  No.  51  recently  issued  by 
the  Newton  Machine  Tool  Works,  Inc.,  Philadelphia,  gives 
specifications,  dimension  tables  and  illustrations  of  the  New- 
ton cold  saw  cutting-off  machines.  The  booklet  also  con- 
tains a  number  of  illustrations  showing  machines  in  actual 
service  and  a  supplementary  section  is  devoted  to  various 
milling,  slotting  and  drilling  machines. 

Simplex  Jacks. — Templeton,  Kenly  &  Co.,  Ltd.,  Chicago, 
has  issued  a  32-page  pamphlet  illustrating  and  describing 
the  simplex  jack  and  its  application  to  various  industrial  pur- 
poses. Of  special  interest  to  railway  men  is  the  application 
of  these  jacks  to  car  repairs,  the  several  designs  of  track 
jacks  and  the  Simplex  Pole  jack,  designed  for  placing, 
straightening  or  pulling  telephone,  telegraph  or  power  line 
poles. 

Pulverized  Coal  Equipment. — This  is  the  title  of  cata- 
logue No.  71  recently  issued  by  the  Lehigh  Car  Wheel  & 
Axle  Works,  Fullerton,  Pa.  The  booklet  is  8  in.  by  10^2  in- 
in  size,  and  contains  28  pages.  It  gives  descriptions  and  il- 
lustrations of  the  following  units  used  for  the  production  of 
pulverized  coal:  The  Fuller-Lehigh  pulverizer  mill,  Le- 
high coal  crushing  rolls;  indirect  fired  rotary  dryers;  pul- 
verized coal  feeders,  and  Fuller  quality  sprockets. 

Grinding  Wheels. — The  Star  Corundum  Wheel  Com- 
pany, Detroit,  Mich.,  has  issued  a  catalogue  showing  its 
line  of  Star  griding  wheels.  The  book  contains  100  pages 
and  in  them  it  illustrates  its  various  types  of  grinding  Wheels, 
noting  for  what  uses  they  are  intended  and  giving  dimen- 
sions, price  lists  and  code  words.  Much  useful  information 
is  also  given  as  to  .speeds,  mounting,  grains,  grades,  e\r. 
With  the  catalogue  the  company  is  also  sending  out  a  1(  - 
page  booklet  entitled:  Safety  Code  for  the  Use  and  Ca 
of  Abrasive  Wheels. 


re 


E.   T.    Hendee 


Feed  Water  Treatment. — One  of  the  latest  publicatioi  s 
of  the  Dearborn  Chemical  Company,  Chicago,  bears  the  titl  , 
"Incrustation,  Corrosion,  Foaming  and  Other  Effects  tf 
Water  Used  in  Steam  Making  and  Methods  of  Prevention  ' 
The  booklet  first  emphasizes  that  the  Dearborn  Chemiccl 
Company  does  not  supply  a  "cure-all,"  and  that  it  is  not 
"boiler  compound  house."  The  book  in  three  chapters  takt 
up  respectively  the  subjects  of  corrosion,  including  pitting 
grooving  and  electrolysis;  incrustation,  including  soft  anc 
hard  scale  of  varying  compositions;  and  foaming,  including 
priming,  bagging,  causes  of  explosion,  etc.,  with  a  discussion 
of  oil  in  boilers.  One  section  deals  with  the  Dearborn  Chemi- 
cal Company  itself,  showing  how  its  experts  make  analyses, 
work  out  formulas  and  compound  the  proper  remedies.  The 
book  is  well  illustrated,  several  pictures  showing  parts  of  the 
office  and  plant. 
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Q  &  C  RAY  SNOW  FLANGERS 


"t 
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BE  PREPARED 

Don't  wait  until  the  road 
is  blocked  with  snow, 
causing  great  delay  and 
expense. 


THE  RAY   FLANGER 

will  keep  the  line  open, 
effecting  a  clean  flange 
way  and  full  tractive  ef- 
fort. Can  be  variously 
applied  to  locomotives  or 
cars  without  taking  them 
out  of  service. 
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THE  Q  &  C  COMPANY 

NEW  YORK— 90  West  street  &  CHICAGO    People*  Gas  Building 
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PHILADELPHIA,   PA. 

APPLY  SELLERS 
FEED-WATER  STRAINERS 

AND  NOTE  REDUCTION  OF  INJECTOR 
FAILURES  AND  COST  OF  RENEWALS 

QUICKEST  AND  EASIEST  TO  CLEAN 


NOT  necessary  tit  detach  H(  )SK  tu  clean.  Straiiiino  plate  ten 
times  the  area  of  a  2"  suction  pipe;  Inw  velocity  of  water  passing 
through  }>:)1"  perforations  prevents  tine  particles  entering  Injector. 
Baffle  i^late  ( Xo.  17i)  prevents  foreign  material  entering  suction 
pipe  when  cap  (No.  276j  removed  for  flushing.  Bottom  caps  with 
inserted  gasket,  tight  with  light  pressure  on  bolts.  Large  bottom 
dirt  trap  renders  frequent  cleaning  unnecessary.  Manufactured  to 
fit  all  sizes  and  styles  of  ilOSK  NUTS  and  INJECTORS. 


LABOR  SAVING  MACHINE  TOOLS 


7/ 


V'^^^ 


SBC- 


LOCOMOTIVE  INJECTORS 


VALVES 


SHAFTING,  Etc. 


Ten  Years  Ago 

Railway  Shops  Found 

This  Machine  Solved 

Pipe  Bending  Problems 


Pedrick  Tool  &  Machine  Co. 

3641    N.   LAWRENCE  STREET 
PHILADELPHIA,  PA. 


ill'  result  has  been  its  adoption  by  entire 
systems;  sixteen  machines  for  one  road,  a 
dozen  for  another,  etc.,  etc. 

V\  hy  haven't  you  a  Pedrick  Pipe  Bender  in  your 
pipe-shop,  doing  work  easier,  better  and  quicker? 

The  machine  may  be  easily  taken  to  any  part  of  the 
shop  without  botherins^  about  steam  or  air  lines. 
One  former  makes  any  angle  up  to  90  degrees.  It's 
simple  in  operation  and  is  not  expensive. 

We  only  await  your  inquiry  to  send  additional  in- 
formation— so  write  while  you  have  the  thought  in 
mind. 

Manufacturers  Portable  Cylinder  Boring  Bars, 
Portable  Crank  Pin  Turners,  Portable  Millers,  etc. 
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We  Determine  Tensile 

Strength   and    Chemical    Compositions 
with  Scientific  Accuracy 

No  matter  what  Testing  or  Laboratory 
problems  may  confront  you,  we  can 
solve  them  to  your  entire  satisfaction 
and  guarantee  you  an  unbiased  analysis 
and  report. 

Our  organization  is  entirely  that  of 
competent  and  experienced  Engineers, 
Chemists  and  Metallurgists  who  are  per- 
manently employed  in  our  departments 
of  Tests,  Physical  and  Chemical  Labo- 
ratories. 

Our  Laboratories  are  thoroughly 
equipped  in  a  most  scientific  manner, 
located  at  all  the  principal  cities  of  the 
United  States,  and,  practically,  at  all  the 
principal  points  all  over  the  world. 

Descriptive  booklets  upon  request. 

ROBERT  W.  HUNT  &  CO. 

Robert  W.  Hunt.  Jno.  J.  Cone,  Jas.  C.  Halltted,  D.  W.    McNaogher 


Chicago : 

2200  Insurance  Exchange  Bldg. 
New   York : 

90  West  Street. 
Pittsburgh : 

Monongahela   Bank   Bldg. 
St.   Louis : 

Syndicate  Trust   Bldg. 
London,  E.  C. : 

Norfolk  House,   Cannon  St. 


Montreal : 

905  McGill  Bldg. 
San   Francisco : 

251    Kearney   Street. 
Toronto : 

Traders'  Bank  Bldg. 
Mexico   City: 

Avenida  San  Francisco  No.  20. 
Seattle : 

322  White  Bldg. 


Chemical  and  Physical  Testing 


/ 


A.R1V1STROIVG 

Drop  Forged  Steel 

CLAMPS  s  LATHE  DOGS 

Have  Plenty  of  Backbone 

Prompt  shipment  from  stock.    All  Kinds.    Ail  Sizes 


Catalog 
Free 


Armstrong  Bros.  Tool  Co. 

••The  Tool  Holder  People" 
329  N.  Francisco  Ave.,  CHICAGO,  U.  S.  A. 


Locks  Like  A  Lock 

Self-Tightens  Under  Vibration 

The  first  self-tij;htenitii;,  permanent,  removable  and  re-usahle 
Lock  Nut  ever  produced.  A  nut  that  pt)sitively  locks  auto- 
matically at  any  point,  takes  up  slack  from  ordinary  vil)rati(»n, 
takes  care  of  stretch  of  bolt,  maintains  itself  ti.^ht  and  t)revents 
wear  and  tear,  the 

Roller  Lock  Nut 

Absolutely  fool  proof  and  self-contained,  effects  vast  labor  sav- 
ings in  installation,  maintenance  and  removal.  The  Xut  of 
Safety  and  Savinj;;  note  some  of  its  stron<^  points. 

Locks  on  undersized  or  worn  bolts — Permits  re-usinj^^  of  old  bolts. 
Self-tightening,  requires  no  counter  nut — Shorter  bolts  and 
economic  saving.  Applied  and  removed  e.xactly  like  a  plain  nut 
only  in  a  fraction  of  the  time.  Re-usable  enumerable  times  and 
cost  figures  less  than  any  other  method. 

Write  us  today  the  sice  and  class  of  zcork  you  desire  them  for,  and  zcv  i«.'i7/  send  you  unthout 
cost  NUTS  THAT  POSITIVELY  LOCK  and  full  descriptive  matter. 

The  Roller  Lock  Nut  though  on  the  market  less  than  a  year,  is  being  ordered  or  tested  on  16 
leading  Steam  Railroads  and  over  one  hundred  Electric  Roads ;  others  will  follow  fast.  Send 
for  sample  nuts  and  you'll  see  why. 

Roller  Lock  Nut  Co.,  Inc.,  61  Broadway,  New  York 
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A  good  line  to 
follow 

A  line  that  is  giving  satisfaction 
on  many  important  lines 


Window  Devices  That  Always  Give  Satisfactory  Results 

to  both  Passengers  and  Railroad  Officials,  must  insure  the  positive  sealing  of  the  win- 
dow opening,  yet  assure  quick,  easy  operating  of  the  sash.  The  modern  traveler 
rightly  demands  service  and  reasonable  comfort.  The  window  that  sticks  and  binds 
does  not  add  to  the  passengers'  comfort  or  their  opinion  of  the  service  afforded  them. 

McCORD  UNIVERSAL  WINDOW  DEVICES 

are  meeting  the  demand  of  the  traveling  public  for  easy  oper- 
ating car  windows  utterly  regardless  of  climatic  conditions. 
The  reason  is  plain,  the  illustration  shows  it.  Shows  prac- 
tically all  the  McCord  Universal  Window  Devices — the  Top 
and  Bottom  Weather  Stripping,  Weather  Stripping  for  Inside 
and  Outside  Sash,  the  Locks,  Racks,  Parting  Strips,  Stop  Cas- 
ings, etc.  This  illustration,  showing,  as  it  does,  all  the  data 
that  it  is  possible  to  compile  in  one  photo,  gives  at  a  glance  a 
clear  understanding  as  to  what  constitutes  complete  equip- 
ment for  one  car  window. 

Study  the  illustration;  note  just  why  a  sash  can't  bind:  note 
that  the  sash  actually  floats  between  the  brass  compression 
strips  and  the  flexible  Universal  Weather  Stripping.  Bear  in 
mind  that  Universal  Weather  Stripping  is  made  from  pure 
rubber — it  is  not  a  composition — pure  rubber  backed  with 
genuine  canvas,  hence  its  years  of  resiliency. 

Look  at  this  cut,  it  will  show  you  what  so  many  Railroad  officials  know 
so  well — McCord  Universal  Window  Devices  are  Mechanically  Correct. 
This,  and  more  it  will  show  you,  it  will  demonstrate  why  windows 
equipped  with  these  devices  always  operate  100  per  cent  perfect. 

Look  at  this  cut,  and  you'll  soon  reason  out  the  reason  why  McCord 
Universal  Window  Fixtures  are  such  favorites  with  both  'Passengers 
and  Railroad  Officials.  That's  a  reasonable  request,  one  which  will  take 
but  a  reasonable  amount  of  your  time,  and  will  prove  time  well  invested. 

Catalogue?  Certainly,  we'll  mail  it  the  same  day  your 
request  reaches  us.  Send  for  "The  Tale  of  the  Float- 
ing Sash."     There  is  no  day  like  today  to  write  for  it. 


UnhreruJ  Weather  Stripping,  Metal  Sa«h,  Sash  Locks,  Sash  Balances,  Drawn  Metal 
Mouldings,  MetaJ  Stampings,  Hose  Protectors,  McKim  Gaskets,  Force  Feed  Lubricators 


J 


McCORD  MFG.  COMPANY 


2587  E.  Grand  Blvd. 
Detroit 


Peoples  Gas   Bldg. 
Chicago 


50  Church  St. 
New  York 
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Acme    Machinery    Co 29 

Acme   Machine   Tool   Co 26 

Ajax    Mfg.    Co 20 

American    Arch    Co 46 

American    Flexible    Bolt    Co 60 

American     Locomotive     Co '. 45 

American    Steel    Foundries 39 

American    Tool    Works    Co 7 

Armstrong   Bros.    Tool    Co 3 

Ashf on  Valve  Co 60 
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Baldwin    Locomotive    Works,    The 47 

Barco   Brass   &  Joint  Co SO 

Bardons   &   Oliver. 16 

*Beaudry    &    Company,    Inc — 

Breakless    Staybolt    Co 56 

Bridgeford    Machine    Tool    Works 11 

Brubaker   &   Bros.,  W.   L 38 

Bullard    Machine    Tool    Co 25 

Byers    Co.,    A.     M 57 


Canton    Foundry    &    Machine    Co 32 

Carborundum     Co 30 

Chicago    Car    Heating    Co 70 

Chicago    Pneumatic    Tool    Co 34 

Cincinnati     Planer    Co 26 

Cincinnati    Shaper    Co IS 

Coes    Wrench    Co 33 
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Dart    Mfg.    Co.,   K.    M 68 

Dearborn    Chemical    Co 60 

Detroit    Lubricator    Co 64 

Dixon    Crucible    Co.,    Joseph 52 

DuPont    Fabiikoid    Co 72 


E 


'Economy   Devices   Corp 48 

Electric    Storage    Battery    Co 36 

Erie    Foundry    Co 32 


Faessler    Mfg.    Co.,    J 36 

p-irth-Stcrling     Steel     Co 13 

Flannery    Bolt   Co 58 

Foote-Burt    Co.,    The 21 

Ford  Chain   Block  &  Mfg.  Co 36  I 


•Franklin   Railway  Supply   Co. 
*Every    other    month. 


G 

Galena-Signal    Oil    Co 54 

General   Electric   Co 41 

Globe    Ventilator    Co 74 

Goldschmidt    Thermit    Co 34 

Goodyear    Tire    &    Rubber    Co 69 

Gould    Coupler    Co 74 

Greaves-Klusman    Tool    Co 26 

Greenfield  Tap  &  Die  Corporation 22 

H 

Hale    &    Kilburn    Co 68 

Hilies   &   Jones   Co 5 

Hun!  &  Co.,  Robert  W 3 

J 

Jacobs-Shubert    U.    S.    Firebox    Co 51 

Jenkins    Bros 56 

Jes.sop   &    Sons,    Inc.,   Wm 36 

L 

Lagonda   Mfg.   Co 55 

Landis    Machine    Co.,    Inc 40 

Lima   Locomotive   Works   Corporation 49 

Lincoln     Electric    Co 35 

Locomotive    Superheater    Co 43 

Lucas  Machine  Tool  Co_. 14 

Lukens    Iron   &   Steel    Co 58 

M 

McConway    &    Torlcy    Co 64 

McCord    M  fg.    Co 4 

Macleod    Co.,    The 74 

Modern   Tool   Co 27 

More-Jones    Brass    &    Metal    Co S3 

Morton    Mfg.    Co 23 

N 

Nathan     Manufacturing    Co 66 

National    MalleaUe   Castings   Co 68 

National    Tube    Co 62-63 

Newton   Machine   Tool   Works,   Inc 17 

•Nicholson    File    Co ,,.. 75 

Niles-Bement-Pond    Co.    .  ..■^i-,-.,;^. _.%,... .  9 

Norris,   James   L 70 

o 

Oster    Mfg.    Co 40 


Pantasote    Co.,    1  he 

Pedrick  Tool  &  Machine  Co. 

Pilliod    Co 

Pratt   &   Whitney   Co 


61 

2 

44 

9 

Prest-O-Lite    Company,    Inc.,    The 34 


Q  &  C  Co. 


Railway    Materials    Co .  . . 
Robinson    Connector    Co. 

Roller   Lock   Nut    Co 

Roto   Co 


60 

59 

3 

56 

Ryerson  &   Sons,  Jos.  T 42 


Schroeder    Headlight    Co 70 

Sellers  &  Co.,   Inc.,   William 2 

Southwark    Foundry    &    Machine    Co 32 

Standard   Alloys   Co 40 

Standard    Union    Co 66 

Steel   Car  Forge  Co.; .^<.;. 66 

Stucki    Company,    A...... 74 


Texas    Co.,    The. 


67 


u 


Underwood  &  Co.,  H.   B 18-19 

Union    Draft    Gear    Co 73 

LTnited    States   Graphite    Co 71 


Vanadium- Alloys    Steel    Co 37 


w 


Warner  &   Swasey   Co 

Watertown    Specialty    Co 

•  Watson-Stillman  Co.,  The 

•Westinghouse    Air    Brake   Co 

Westinghouse  Elec.  &  Mfg.  Co 

White   American   Locomotive    Sander  Co. 
Wisconsin    Electric    Co 


Yale  &  Towne  Mfg.   Co. 


12 
72 
28 

65 
24 
54 
31 


38 


Straightening  Rolls 

Designs  for  both  Cold  and  Hot  Plates  and  Sheets 

Built  with   capacities  ranging  from    If/^"   thick   down   to 

No.    29    gauge. 

Lengths    between    housings    to    suit    requirennents. 
Belt,    Motor   or   Engine    Drive. 

We  also  build  a  complete  line  of 

Punching   and   Shearing   Machinery,    Plate   Planers,    Plate 

Bending    Rolls,    Coping    Machines,    Rotary    Bevel    Shears, 

Horizontal  Bending   and  Straightening   Presses, 

Flanging   Clamps,   etc. 

Established    1854 

Hilles  &  Jones  Company 


Pittsburgh  OfRce: 
235  Oliver  Buildinir 


Wilmington, 
Delaware 


kAlL\VA\      Mill  llAXKAL     EXGIXKER 


Decembkr,  1916 


f  A  good  line  to 

[  follow        — >w 

\         A  line  that  is  giving  satisfaction       j 
^w^  on  many  important  lines  J 


I  ■ 


Window  Devices  That  Always  Give  Satisfactory  Results 

to  both  Passengers  and  Railr<»acl  ()t'licials.  iiuist  insure  the  positive  sealing  of  the  win- 
clow  opening,  yet  assure  (juick.  easy  operatinj^"  of  the  sash.  The  modern  traveler 
rii^htly  demands  service  and  reasonable  comfort.  The  window  that  sticks  and  binds 
docs  not  add  t«'  \hv  ]k\^^cui^vv<'  c<'nifi>rl  or  their  opinion  of  the  service  afforded  them. 

McCORD  UNIVERSAL  WINDOW  DEVICES 

are  meetin.i;;  tiie  demand  of  the  traveling;  public  for  easy  oper- 
ating,^ car  windows  utterly  regardless  of  climatic  conditions. 
The  reason  is  ])lain.  tin-  illustration  shows  it.  Shows  prac- 
tically all  the  McC.ord  I  ni\er>a]  Window  Devices — the  Top 
and  Bottom  Weather  Stri]>])inL;.  W  eat  her  Sirippim;  for  Fn^ide 
and  (  )utside  Sash,  the  i.ock-.  Racks.  Partiui;  Strip-,  .^t<»p  (as 
ings,  etc.  idiis  illustration,  rhowinji;".  as  it  dot--^.  all  the  data 
that  it  is  possible  to  compile  in  one  ])hotii.  i^ixes  at  a  Lilance  a 
clear  understandini^"  a>  to  what  constitutes  complete  e(|uip 
nient  for  one  car  window,    ;    .  ,    ,.      -       '      ^ ...   .  .     ^ 

Study  the  illustration :  note  jiist  wh\  a  -ash  can't  bind:  note 
that  the  sash  actuallx  floats  lu'tween  tlu-  brass  c<»ni])re>-iMn 
strips  and  the  flexible  rni\er>al  Weather  Strip]>inii-.  l*ear  in 
mind  that  Universal  Weather  Stripping  i-  made  from  ])iire 
rub])er — it  is  not  a  coniposition — pure  rublx-r  backed  with 
genuine  canvas,  hence  its  years  <»f  ^l•-^iIieney  J 

Look  at  thi.s  cut,  it  will  shmv  you  \\li;ii  ><  >  iiiaiiy  Kaili'-atl  ..Ituiab  know 
so  well— NU'("(H<1  l'ni\rr<al  Wiixlow  l)«.-\irc'<  arc  .\KiIiaiiiiall\  v.  >rr«.i-t. 
This,  and  niort'  it  will  vlmw  ymi,  a  will  (Knii  .n-^tratr  \\!i\  wind.  .\v< 
equipped  with  tlvise  devices  alwavs  ojarate   1<H>  pir  cein   inifcrt. 

Look  at  this  rut,  and  you'll  sim.ti  nas'iu  nui  llir  n-a-i'ii  \\\\\  .\K  i  "id 
Universal  \\"indow  |-'i.\tures  art-  studi  i"a\"riii>  with  l».ih  I 'a-«-tiiL:».  r- 
and  Railroad  Oltioials.  That's  .1  ria--"iial>K  r«,(|m--t.  >  >m'  which  will  take- 
but  a  reasonable  atpount  of  your  time,  and  w  ill  jiruve  tinu-  well  inyestetl. 

Catalojfuc?  Certainly,  we'll  mail  it  the  same  clay  your 
re<iiK-st  reaches  us.  Stiui  tdr  'The  Tale  "f  the  Float- 
iny  .Sash.'"     Tliere  is  no  day  like  toMay  to  write  i<>r  it. 


Universal  Weather  Stripping,  Metal  Sash,  Sash  Locks,  Sash  Balances,  Drawn  Metal 
Mouldings,  Metal  Stampings,  Hose  Protectors,  McKim  Gaskets,  Force  Feed   Lubricators 


McCORD  MFG.  COMPANY 


2587  E.   Grand   Blvd. 
Detroit 


Peoples    Gas    Bldg. 
Chicago 


50  Church  St. 
New  York 


)k<kmbkk.  1'>16 
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44 
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Straightening   Rolls 

Designs  for  both  Cold  and  Hot   Plates  and  Sheets 

Built   vvith    capacities   ranging   from    I '■  V    thick   down   to 

No.     29    gauge. 

Lentjth.s    between    housings    to    suit    requirements. 
Belt.    Motor    or    Engine    Drive. 

\X'e    also    build    a    complete    line    of 

Punching    and    Shearing    Machinery,    Plate    Planers,    Plate 

Bending    Rolls,    Coping    Machines,    Rotary    Bevel    Shears, 

Horizontal    Bending    and    Straightening    Presses, 

Flanging    Clamps,    etc. 

Established     1854 

Hilles  &  Jones  Company 


Pittsburgh    Office: 
23S  Oliver   Building 


Wilmington, 
Delaware 
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CLASSIFIED  DIRECTORY  OF  ADVERTISERS 


Accumulators. 

Soutliwark   Foumlry  &  Machine  Co, 

Accumulators,  Hydraulic. 

Watson-Stillman    Co 

Acetylene. 

Prest-O-Lite   Co. 

Acetylene  Lighting. 

(Sec  Lighting.  Acetylene.) 

Acetylene  Service. 

Prest-O-Lite   Company.   Inc.,  Tfce. 

Air  Brakes. 
(See  Brakes.   Air.) 

Alloys. 

Goldschmidt  rhermit  Co. 

Arch,    Locomotive    Brick. 

American  Arch  Co. 

Arresters,  Lighting. 

General    Electric   Co. 

Automatic    Relieving    Lathes. 

Niles-Bement-Pond  Co. 

Axles. 

Lima   Locomotive  Works,   Inc. 

Babbitt  Metal. 
More-Jrnes  Brass  &  Metal  Co. 
Ryerson  &   Son,  Jos.   T. 

Ball  Joints. 

Franklin  Railway  Supply  Co. 

Bars,  Loco.  Cylinder  Boring. 

Underwood  &  Co..  H.   B. 
Kyerson  &   Son.  Jos.  T. 

Bars,  Steel. 

Ryerson  &  Son,  Jos.  T. 

Batteries,  Ellectric. 

Electric  Storage  Battery  Co. 

Bearing  Metal. 

(See    Metal,    Bearing.^ 

Bearings,  Journal. 

More-Jones  Brass  &  Metal  Co. 

Bearings,  Side. 

American   Steel    Foundries. 
Simplex  Railway  Appliance  Co. 
Stucki  Company,  A. 

Benchea,  Work. 

Manufacturing  Equip.  &  Eng.  Co. 

Bending  Machines. 

Niles-Bement-Pond  Co. 
Ryerson  &  Son,  Jos.  T. 

Bending  Rolls. 
Niles-Bement-Pond  Co. 
Ryerson    &    Sons,    Jas.    T. 

Blasts,  Sand. 

Macleod  Co.,  The. 

Blow  Torches. 
Pres'  0-Lite  Company,  lac.  The. 

Boilei   Compounds. 

nearb«t—   Chemical  Co. 

I'nitc'l   States  (iraphite  Co. 

Boiler  Graphite 

I'liitL-il   States  (Iraiihilc   Co. 

Boiler    Shop    Machinery. 
Landis   Machine   '..o..   Inc. 
Niles-Bemeni  '    nd  Co. 
Ryerson  &  Son,  Jos.  T. 
Sellers  &   Co..    inc..   Wm. 
Southwark  Foundry  &  Machine  Co. 

Boiler   Washers   and   Testers. 

Nathan    Mfg.   Co. 
Sellers  ft  Co..  Inc.,  Wm. 

Boilers,    Locomotive. 

American  T.ocomotire  Co. 
Baldwin  Locomotire  Works,  The. 

Bolsters,  Car. 

American   Steel   Foandries. 

Bolsters,  Tmck  and  Body. 

Simplex    Railway   Appliance    Co. 

Bolt  Cutters. 

Acme   Machinery   Co. 
Foote-Burt  Co. 
Greenfield  Tap  &  Die  Corp. 
Landis  Machine  Co.,  Inc. 
Niles-Bement-Pond  Co. 
Bolt   and    Nut   Machinery. 
Ajax    Manufacturing  Co. 
Greenfield  Tap  ft  Die  Corp. 
Landis   Machine  Co.,  Inc. 
Niles-Bement-Pond    Co. 

Bolu  and  Nuts. 

Ryerson  ft  Son,  Jot.  T. 
Steel   Car    Forge   Co. 


Books. 

McGraw-Hill  Book  Co.,  Inc. 

Boring  Bars. 

Ryerson  &  Son,  Jos.  T. 

Boring  tftul   Turning  Mills. 

Bullard   Machine  Tool   Co. 

Cincinnati  Planer  Co. 
Newton   Machine   Tool   Works. 
Niles-Bement-Pond  Co. 

Ryerson  &  Son,  Jos.  T. 
Sellers  &  Co.,   Inc.,  Wm. 
Underwood  &  Co.,  H.  B. 

Boring   Mills,   Horizontal. 

Lucas   Machine  Tool   Co. 
Newton   Machine  Tool   Works. 
Niles-Bement-Pond  Co. 

Boring  Tools. 

.Armstrong    Bros.    Tool    Co. 

Brake  Beams. 

American   Steel   Foundries. 
Simplex  Railway  Appliance  Co. 

Brake  Heads. 

American   Steel   Foundries. 

Brake  Levers. 

Steel  Car   Forge  Co. 

Brake  Pins. 

Steel   Car   Forge  Co. 

Brake  Shoe. 

Railway    Materials  Co. 

Brake  Wheels. 

National  Malleable  Castings  Co. 

Brakes,  Air. 

Westinghouse  Air   Brake  Co. 

Brasses. 

More-Jones    Brass    &    Metal    Co. 

Bronze. 

More-Jones  Brass  ft  Metal  Co. 

Brushes,  Motor  and  Generator. 

I'nited   .States  (iraphite  Co. 

Buffers,  Friction. 

Gould  Coupler  Co. 

Bulldozers. 

Ajax   Manufacturing   Co. 
Canton   Foundry  ft  Machine  Co. 
Ryerson  &  Son,  Jos.  T. 

Burners,  Oil. 

Macleod   Co.,  The. 

Cables. 

General    Electric   Co. 

Car  Axles. 

(See   Axles.) 

Carbox   Boring   Machines. 

Niles-Bement-Pond  Co. 

Carborundum. 

Carborundum  Co. 

Car  Door  Fasteners. 
National  Malleable  Castings  Co. 

Car  Door  Fixtures. 

Railway  Utility  Co. 

Car  Flooring. 

(See  Floors.  Car.) 

Car  Heaters. 

(See  Heaters,  Car.) 

Car  Journal  Lubricator. 

Harrison    Railway    Specialties    Co. 

Car  Lighting. 

(See  Lighting,  Car.) 

Car  Repair  Equipment 

Southwark  Foundry  &  Machine  Co. 

Car  Roofs. 

(See  Floors,  Car.) 

Car  Seats. 

Hale  ft   Kilburn   Co. 

Cars  Freight   (New). 

I.ima   Locomotive  Works,  Inc. 
Cars,  Motor. 

General   Electric  Co. 
Car-Wheel   Boring  Machines. 

Niles-Bement-Pond  Co. 
Car  Wheel   Presses   (Standard). 

Southwark  Foundry  &  Machine  Co. 

Car  Window  Fixtures. 

McCord   Manufacturing  Co. 
Castings,   Iron   and   Steel. 
Amer.   Brake  Shoe  ft  Foundry  Co. 
Gould  Coupler  Co. 
McConway  ft  Torley  Co. 
National  Malleable  Castings  Co. 


Castings,  Malleable  Iron. 

National   Malleable  Castings  Co. 

Center   Plates. 

American  Steel   Foundries. 
National  Malleable  Castings  Co. 
Steel   Car   Forge  Co. 

Castings,  Steel. 

American   Steel  Foundries. 

Centering  Devices. 
Economy  Devices  Corp. 

Centering  Machines. 

Niles-Bement-Pond  Co. 
Pratt  &  Whitney  Co. 

Chairs.  Dining  and  Parlor  Car. 

Haie    &    Kilburn    Co. 

Chargers,   Storage    Battery. 

Lincoln    Electric   Co. 

Clay,  Fire. 

Carborundum  Co. 

Cocks. 

National   Tube   Co. 
Watertown   Specialty  Co. 

Cocks,  Cylinder. 

Watertown  Specialty  Co. 

Cold  Metal  Saws. 
Newton   Machine  Tool   Works. 
Ryerson  &  Son,  Jos.  T. 

Compressors,  Air. 

Chicago  Pneumatic  Tool  Co. 
General  Electric  Co. 

Southwark   Foundry  &  Machine  Co. 

Conduit,  Flexible. 

Franklin  Railway  Supply  Co. 

Controllers. 

General  Electric  Co. 

Copyrights. 

Norris,  James    L. 

Counterbores. 

Pratt   &   Whitney  Co. 

Couplers. 

Franklin  Railway  Supply  Co. 

Couplers,  Car. 

American   Steel   Foundries. 
Gould  Coupler  Co. 
McConway  &  Torley  Co. 
National  Malleable  Castings  Co. 

Couplings,  Pipe. 

National    Tube   Co. 

Cranes. 

Niles-Bement-Pond  Co. 

Cranes,  Portable. 

Canton  Foundry  &  Machine  Co. 

Cranes,  Wall  and  Jib. 

Niles-Bement-Pond  Co. 

Crank    Pin    Turning    Machines. 

Niles-Bement-Pond  Co. 
Underwood  ft  Co.,  H.   B. 

Crucibles,  Steel. 

Prest-O-Lite  Co. 

Curtains  and  Fixtures,  Car. 

Du    Pont    Fabrikoid    (To. 
Pantasote  Co.,   The. 

Cutter  Grinders. 

Niles-Bement-Pond  Co. 

Cutting    (Oxy-Acetylene). 

Prest-O-Lite  Company,  Inc.,  Tke. 

Cutting  Off  Tools. 

Armstrong    Bros.    Tool    Co. 

Cylinders,  Boring  Machines. 

Niles-Bement-Pond  Co. 

Cylinders,    Hydrogen    and 
Oxygen. 

International  Oxygen  Co. 

Dies. 

Greenfield  Tap  ft  Die  Corp. 
Landis   Machine  Co.,  Inc. 
Pratt  ft  Whitney  Co. 

Dogs,  Lathe. 

Armstrong    Bros.    Tool    Co. 

Doors,  Locomotive  Fire.  - 

Franklin   Railway  Supply  Co. 

Draft   Arms. 

American   Steel   Foundries. 

Draft   Rigging    &    Attachments. 

Union  Draft  Gear  Co. 


Draw  Bar  Yokes. 
Steel  Car  Forge  Co. 

Drinking  Fountains. 

Manufacturing  Equip.  &  Eng.  Co. 

Drilling  Machines. 

American  Tool  Works  Co, 
Foote-Burt  Co. 
Niles-Bement-Pond  Co. 
Pratt  ft  Whitney  Co. 
Sellers  &  Co.,  Inc.,  Wm. 

Drilling  Machines  (Arch  Bar). 

Foote-Burt  Co. 
Niles-Bement-Pond  Co. 
Drilling  Machines,  Horizontal. 
Foote-Burt  Co. 

Drilling   Machines,    Multiple. 

Foote-Burt  Co. 
Niles-Bement-Pond  Co. 
Pratt  ft  Whitney  Co. 

Drilling   Machines,  Radial. 

American   Tool   Works  Co. 
Niles-Bement-Pond  Co. 

Drilling  Machines  (Vertical). 

Ryerson  &  Son,  Jos.  T. 

DriUs. 

Foote-Burt   Co. 
Pratt  ft   Whitney  Co. 

Drills,    Poruble    (Electric). 

Chicago  Pneumatic  Tool  Co. 

Drills,    Portable    (Pneumatic). 

Chicago  Pneumatic  Tool  Co. 

Drills,  Twist. 

Ryerson  &  Son,  Jos.  T. 

Driving  Box  (Extended  Main). 

Elconomy  Devices  Corp. 

Driving  Boxes  (Lateral  Motion). 

Economy  Devices  Corp. 

Driving   Wheel   Centers. 
American  Steel  Foundries. 

Dust  Guards. 

Harrison    Railway    Specialties  Co. 

Dynamos   and    Motors, 
(jeneral  Electric  Co. 

Electric  Lighting  and  Power. 

General  Electric  Co. 
Westinghouse   Electric  A   Mfg.  Co. 

Ellectric  Steel  Castings. 
American    Steel    Foundries. 

Engineers. 
Hunt  ft  Co.,  Robert  W. 

Elngine  Frames. 

(See  Frames,  Engine.) 

Engines,   Crude   and    Fuel   Oil. 

Chicago  Pneumatic  Tool  Co. 

Engines,   Gas   and    Gasoline. 

Chicago  Pneumatic  Tool  Co. 

Engines,   For  Stationary  Work. 

Southwark  Foundry  &  Machine  Co. 

Elxhaust  Fans  and   Heads. 
General  Electric  Co. 

Elxpanders,  Flue. 

Chicago  Pneumatic  Tool  Co. 
Faessler    Mfg.    Co.,    J. 
Pratt  ft  Whitney  Co. 

Fans,  Electric. 
General   Electric  Co. 
Westinghouse  Electric  k  Mfg.  Co. 

File  Cleaner 
Nicholson   Fiic  Co. 

Files. 

Nicholson   File  Co. 

Files,  Tool   Making. 
Nicholson   File  Co. 

Fire  Boxes. 

Jacobs-Shupert  U.   S.  Firebox  Co. 

Fire  Doors,  Locomotive. 

Franklin    Railway    Supply   Co. 

Fittings,  Air  Brake. 
Steel   Car   Forge   Co. 

Fittings,  Gas-Fixture. 

Dart  Mfg.   Co..   E.  M. 

Fixtures,  Locomotive  Fire. 

Franklin   Railway   Door  Sup.   Co. 


December.  1916 


RAILWAY     MECHANICAL    ENGINEER 


:J-:- 


Boring  Side  Rods  on 
An  American  6ft.  Radial 


Increasinj^  the  diameter  from  1^"  to  5?s'' 
through  2  side  rods — that  is  through  7 
inches  of  steel — in  43  minutes.  Speed  1<S 
r.p.m.— feed  .009". 

Simply  another  proof  of  the  Power  and 
Rigidity  that  are  the  most  prominent  fea- 
tures of  the  American  Radial  s. 

High  driving  power,  large  diameter  fric- 
tions in  tapping  mechanism,  high  gear 
ratios  and  high  speed  of  frictions  are  some 
of  the  features  of  "American"  Radial s  that 
make  their  excellent  service  possible.  Why 
not  investigate. 


The  American  Tool  Works  Co. 


Cincinnati,  U.  S.  A. 


LATHES-PLANERS-SHAPERSRADIALS 
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Flanges. 

Dart  Mfg.  Co..  E.  M. 

FUngea,  Cast  &  Malleable  Iron. 

National    Tube    Co. 

Flanging  Clamps. 
Niles-Bement-Pond  Co. 

Ryerson  &  Son,  Jos.  T. 

Flanging  Machines. 

Hilles  Ik  Jones  Co. 
Niles-Bement-f ond  Co. 
Ryerson  &  Son,  Jos.  T. 

Flanging  Presses. 

Niles-Bement-Pond  Co. 
Southwark  Foundry  &  Machine  Co. 

Fine  Cutters. 

Chicago  Pneumatic  Tool  Co. 
Faessler    Mfg.    Co.,   J. 
Pratt  &  Whitney  Co. 
Ryerson  &  Son,  Jos.  T. 
tfnderwood  &  Co.,  H.  B. 

Flue  fbtpanders. 

(See   Expaaders,   Flue.) 
Flue    Shop    Machinery. 

Ryerson  &  Son,  Jos.  T. 

Flue  Welders. 

Southwark  Foundry  &  Machine  Co, 

Forges. 

Chicago  Pneumatic  Tool  Co. 
Forges,  Oil  Rivets. 

Macleod  Co.,  The. 
Ryerson  &  Son,  Jos.  T. 

Forging  Machines. 

Ajax  Manufacturing  Co. 

Forgings. 

Goldschmidt  Thermit  Co. 

Forgings,  Car. 

Steel   Car   Forge   Co. 
Fnlcmms,  Brake  Beam. 

American  Steel  Fouadriet. 
Furnaces. 

Macleod  Co.,  The. 

Railway  Materials  Co. 
Gap   Lathes. 

Bridgeford  Machine  Tool  Works. 

Niles-Bement-Pond  Co. 

Gages. 

Ashton  Valve  Co. 

Greenfield  Tap  &  Die  Corp. 

Pratt  &  Whitney  Co. 
Gages,    Pressure    and    Vacuum. 

Ashton  Valve  Co, 
Gages,  Water. 

Nathan  Mfg.  Co. 
Gages,  Wheel  Press  Recording. 

Ashton  Valve  Co. 
Gaskets. 

McCord  Manufacturing  Co. 

Ganges,   Master    Car    Builders*. 

Pratt  &  Whitney  Co. 
Generating  Sets. 

General  Electric  Co. 
Generators,    Electric. 

Lincoln  Electric  Co. 
Generators,  Hydrogen  and  Oxy- 
gen. 

Isternational  Oxygen  Co. 

Grab  Irons. 

Steel    Car    Forge    Co. 
Graphite. 

Inited   States  Graphite  Co. 
Grate  Shakers. 

Franklia  Railway  Supply  Co. 
Grease  Machine. 

Franklin  Railway  Supply  Co. 
Grinding  Machines. 

Modern  Tool  Co. 

Niles-Bement-Pond  Co. 

Pratt  &  Whitney  Co. 

Wisconsin   Electric   Co. 
Grinders,  Portable   (Electric). 

Chicago  Pneumatic  Tool  Co. 

Wisconsin    Electric   Co. 
Grinders,  Portable  (Pneumatic) 

Chicago  Pneumatic  Tool  Co. 
Grinding    Wheels. 

Carborundum  Company. 
Hammers,    Board    and    Steam 
Drop. 

Erie  Foundry  Co. 

Niles-Bement-Poad  Co. 
Hammers,  Pneumatic. 

Sellers  &  Co.,  Inc..  Wm. 
Hammers,  Power  Drop. 

Ryerson  &  Son,  Jos.  T. 


Hammers  Riveting. 

Chicago  Pneumatic  Tool  Co. 

Hammers,  Steam. 

Erie  Foundry  Co. 
Niles-Bement-Pond  Co. 

Handles,  File. 

Nichctson  File  Co. 

Headlights. 

General   Electric   Co. 

Headlights,  Electric. 

Schroeder    Headlight    Co. 

Hea'ers,  Car. 
ChicaKo  Car  Heating  Co. 

Heaters,  Tire. 

Macleod  Co.,  The. 

Hoists,  Chain. 

Canton  Fdy.  &  Mach.  Co. 
Ford  Chain  Block  &  Mfg.  Co. 
Rverson  &  Son,  Jos.  T. 
Yale  &  Towne  Mfg.  Co. 

Hoists,   Electric. 

Chicago  Pneumatic  Tool  Co. 
Niles-Bement-Pond  Co. 

Hoists,   Pneumatic   (Geared). 

Chicago  Pneumatic  Tool  Co. 

Hoists,   Portable. 

Canton  Foundry  &  Machine  Co. 
Ford  Chain,  Block  &  Mfg.  Co. 
Yale  &  Towne  Mfg.  Co, 

Hose,  Air,  Steam,  Etc. 

Chicago  Pneumatic  Tool  Co. 

Hose,  Air  Brake. 

Westinghouse  Air  Brake  Co. 

Hose  Protectors. 

McCord   Manufacturing  Co. 

Hydraulic  Presses  and  Pumps. 

(See    Presses,    Hydraulic;    Pumps, 
Hydraulic.) 

Hydrogen. 

International  Oxygen  Co. 

Injectors. 

Nathan  Mfg.  Co. 
Sellers  &  Co.,  Inc.,  Wm. 

Insulating   Materials. 

General  Electric  Co. 

Interior  Car  Trim. 

(See    Car    Seats.) 

Jacks,  Hydraulic. 

Watson-Stillman    Co. 

Joints,  Flexible  Ball. 

Barco   Brass  &  Joint   Co. 

Joints,  Flexible  Ball,  Water. 

Franklin  Railway  Supply  Co. 

Joints,     Flexible,     for     Engine 

Tender  Connections. 

Barco  Brass  &  Joint  Co. 
Joints,   Steam,    Li<^d   Air. 

Barco    Brass  &  Joint   Co. 
Franklin  Railway  Supply  Co, 
Joints,  Swing. 

Barco   Brass   &  Joint   Co. 
Franklin  Railway  Supply  Co. 

Journal  Boxes  and  Lids. 

Gould  Coupler  Co, 

Harrison    Railway   Specialties  Co. 

National    Malleable   Castings   Co. 

Key-way  Cutters  (Portable  and 
Stationary). 

Morton   Mfg.   Co. 

Lamps,  Flare. 

Prest-O-Lite  Company,  Inc.,  The 
Lamps,  Gas. 

Prcst-0-Lite  Co. 
Lamps,  Incandescent. 

General  Electric  Co. 

Westinghouse  Electric  &  Mfg.  Co. 

Lathes. 

American  Tool  Works  Co. 

Bardons  &  Oliver. 

Bridgeford  Machine  Tool  Works. 

Bullard  Machine  Tool  Co. 

Greaves  &  Klusman  Tool  Co. 

Niles-Bement-Pond  Co. 

Pratt  &   Whitney  Co. 

Rverson  &  Son,  Jos.  T. 

Sellers   &   Co.,    Inc..   Wm. 

Warner  &  Swasey  Co. 
Lathes,  Axle. 

Bridgeford  Machine  Tool  Works. 

Niles-Bement-Pond  Co. 
Lathes,   Brass  Workers. 

Niles-Bement-Pond  Co. 


Lathes,  Car  Wheel. 

Niles-Bement-Pond  Co. 

Lathe  Dogs. 

Armstrong    Bros.   Tool    Co. 

Lathes,  Driving   Wheel. 

Niles-Bement-Pond  Co. 

Lathes,  Engine. 

Ryerson  &  Son,  Jos.  T. 

Lathes,  Engine   (Heavy). 

Bridgeford  Machine  Tool  Works. 
Niles-Bement-Pond  Co. 

Lathes,  Geared   Head. 

Bridgeford  Machine  Tool  Works. 
Niles-Bement-Pond  Co, 

Lathee,   Journal   Truing. 

Bridgeford  Machine  Tool  Works. 
Niles-Bement-Pond  Co. 

Lathe  Tools. 

•Armstrong   Bros.    Tool    Co. 

Lathes,  Turret. 

Acme  Machine  Tool  Co. 
Bardons  &  Oliver. 
Pratt  &  Whitney  Co. 
Sellers  &  Co.,  Inc.,  Wm. 
Warner  &  Swasey  Co. 

Lighting,  Acetylene. 

Prest-O-Lite  Co. 

Lighting,  Car. 

General  Electric  Co. 
Gould  Coupler  Co. 

Lockers,  Metal. 

Manufacturing  Equip.  &  Eng.  Co. 
Lock  Nuts. 

Franklin   Railway   Supply   Co. 
Grip  Nut  Co. 

Locomotives. 

American    Locomotive   Co, 

Baldwin  Locomotive  Works,  The 
Locomotive  Arch  Tubes. 

National    Tube   Co. 
Locomotive   Boilers. 

(See    Boilers,    Locomotive.) 
Locomotive  Brick  Arch. 

(See  Arch,  Locomotive  Brick.) 
Locomotive  Cellars. 

Harrison    Railway   Specialties  Co. 

Locomotive  Cellar  Lubricators. 

Harrison    Railway    Specialties   Co. 

Locomotive   Frame   Drilling 
Machines. 

Niles-Bement-Pond  Co. 
Locomotive   Sanders. 

(See  Sanders,  Locomotive.) 
Locomotives,  Compressed  Air. 

Baldwin  Locomotive  Works,  The 

Locomotives,  Contractors*. 

Lima    Locomotive   Works,   Inc. 

Locomotives,  Electric. 

Americas    Locomotive   Co. 

Baldwin  Locomotive  Works,  The 

General   Electric  Co. 

Westinghouse   Electric  &   Mfg.   Co. 
Locomotive  Repairs  Equipment. 

Southwark  Foundry  &  Machine  Co. 
Locomotives,   Geared. 

I.iina   Locomotive  Works,   Inc. 
Locomotives,  Mine. 

Baldwin  Locomotive  Works,  The 

General  Electric  Co. 
Locomotives,  Steam. 

I  ima    Locomotive   Works,   Inc. 

Locomotive  Valve  Gear. 

(See  Valve  Gear,  Locomotive.) 
Lubricants. 

Dixon   Crucible  Co. 
Ignited   States  Graphite  Co. 

Lubricating  Graphite. 

United   States  Graphite  Co. 

Lubricators. 

Detroit   Lubricator  Co. 
Franklin  Railway  Supply  Co. 
Nathan   Mfg.   Co. 

Lubricators,     Automatic     Drive 
Box. 

Franklia  Railway  Supply  Co. 
Lubricators,   Force   Feed. 

McCord  Mf«    Co 
Machines,  Counting  and  Weigh- 
ing. 

National  Scale  Co. 
Machines,  Cutting  Off. 

Greenfield  Tap  &  Die  Corp. 

Ryerson  &  Son,  Tos.  T. 

Southwark  Foundry  &  Machine  Co. 


Machines,  Flue  Cleaning. 

Ryerson   &  Son,  Jos.   T. 

Machines,  Pipe  Threading. 

Greenfield   Tap   &   Die    (_orp. 

Machines,  Washer  Making. 

Southwark  Foundry  &  Machine  Co. 

Machine  Tools. 

Acme    Machinery    Co. 
Acme   Machine  Tool  Co. 
Ajax  Mauutactunng  Co. 
American  Tool  Works  Co. 
Harduns   &    Oliver. 
Bridgetord  Machine  Tool  Works. 
Bullard    Machine   Tool   Co. 
Cincinnati  Planer  Co. 
Cincinnati    Shaper   Co. 
Foote-Burt    Co. 
Greaves  &  Klusman  Tool  Co. 
Hilles  &  Jones  Co. 

Landis    Machine    Co.,    Inc. 
Lucas  Machine  Tool  Co. 
Morton    Mfg.    Co. 
Newton  Machine  Tool  Wsrks. 
Niles-Bement-Pond  Co. 

Pratt    &    Whitney    Co. 
Ryerson  &  Son,  Jos.  T. 

Sellers   &   Co.,   Inc.,   Wm. 
Underwood  &  Co.,  H.  B. 
Warner  &  Swasey  Co. 
Wisconsin    Electric    Co. 

Machine   Tools,  Hydrsalic. 

Niles-Bement-Pond  Co. 
Metallurgical  Processes. 

Goldschnudt  Thermit  Co. 

Metal  Bearings. 
More-Jones    Brass    &    Metal    Co. 
Ryerson  &  Son,  Jos.  T. 

Metal  Stampings. 

'    McCord  Manufacturing  Co. 

Milling  Cutters. 

i'ratt  <k   Wkituey  Co. 
Milling  Machines. 

Newton  Machiae  Tool   Works. 

Niles-Bemciit-Pond  Co. 

Pratt  &  Whitney  Co. 

Underwood  a   Co.,   U.   B. 
Mining  Machinery. 

Lima  Locomotive  Works,  lac. 
Motors,    tAtsciric. 

General  Electric  Co. 

Lincoln    i^lectric   Co. 

Westinghouse  Electric  &  Mfg.  Co. 
Mouldings,   Drawn  Metal. 

McCord  Manufacturing  Co. 
Multiple   Drills. 

Niles-Bement-Pond  Co. 

Pratt  &  Whitney  Co, 

Nipple  Threading  Machiaes. 

Landis  Machine  (^.,  Inc. 
Nipples  (Wrought). 

National   Tube  Co. 
Nozzles,  Exhaust. 

Economy  Devices  Corp. 

Nuts. 

Ryerson  &  Son,  Jos.   T. 
Steel  Car  Forge  Co. 
Oils 

Galena-Signal  Oil  Co. 
Oil  Cups. 

Detroit  Lubricator  Co. 

Nathan   Mfg.  Co. 

Oil  Stones. 

Carborundum  Company. 
Oxy-Acetylene  Apparatus. 

Interaational   Oxygen   Co. 

Macleod  Co.,  The. 
Oxy-Hydrogen. 

International  Oxygen  Co. 
Oxygen. 

International  Oxygen  Co, 
Packing, 

Jenkins    Bros. 

Paint  Graphite. 

United  States  Graphite  Co. 
Patents, 

Norris,    James    L, 

Pedestal    Facers. 

Underwood  &  Co.,  H.  B. 

Pins,  Knuckle. 

Steel   Car  Forge  Co. 
Pipe. 

A.  M.   Byers  Co. 

National   Tube   Co. 
Pipe  Benders. 

Underwood  &  Co..  H.  B. 
Pipe  Clamps,  Multiple. 

Economy  Devices  Corp. 
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Both  Wheels  At  Once 

Pressed  Off  or  On 


Showing  machine  in  operation  at  the  Mott  Haven  shops  of  the    New   York   Central    Railroad;    Pressing    off    Wheels. 

Double   Hydraulic    Car- Wheel   Press 

For   Shops    Handling    Large    Numbers    of 
Wheels.    Has  pressed  off  30  pairs  per  hour. 


Pressing  Off 

Coupling  blocks  are  removed  from  upper  and  lower  tie 
bars,  a  small  crane,  as  shown  in  illustration,  being  pro- 
vided for  handling  upper  coupling  block.  Wheels  are 
rolled  into  machine  and  a  forcing  block  placed  over  each 
ram.  Pressure  is  then  applied  to  main  cylinders.  As  soon 
as  rams  are  in  contact  with  ends  of  axle,  the  pressure 
starts  each  cylinder  backward  on  base  plate,  pulling  tie 
bars  and  resistance  posts  away  from  center  of  machine, 
thus  drawing  both  the  wheels  off  their  axles  simultaneously. 
To  bring  the  cylinders,  tie  bars  and  resistance  posts  back 
to  their  initial  positions,  an  auxiliary  cylinder  is  located 
under  each  main  cylinder. 


Pressing  On 

When  pressing  on  a  pair  of  wheels,  the  coupHng  blocks 

are  put  in  place,  securely  locking  the  tie  bars  together. 
The  axle  is  held  on  an  assembling  jack  or  by  a  crane 
while  the  wheels  are  run  over  the  journals.  A  shoe  is 
placed  on  the  face  of  each  ram  for  forcing  on  the  wheels. 
The  axles  and  wheels  are  then  rolled  into  the  machine, 
the  pumps  started  and  the  wheels  forced  upon  their  fits 
simultaneously. 
Write  for  Progress  Reporters  No.  25  and  27. 


Niles-Bement-Pond  Co.,  5^^>^^fo^1r''si^:.l7n7ors.'^w" 

SAL£S  OFFICES  AND  AGENCIES— Boaton:  93  95  Oliver  St.  Pkiladelphui:  405  N.  21st  St.  PitUburgrh:  Frick  Bldg.  Cleveland.  C: 
The  Niles  Tool  Works  Co.,  730  Superior  Ave.  Hamilton,  O.:  The  Niles  Tool  Works  Co.  Cincinnati:  The  Niles  Tool  Works  Co.,  336 
West  4th  St.  Detroit:  Kerr  Bldg.  Chkaco:  W.  Washington  Blvd.  and  N.  JeflFerson  St.  St.  Louis:  516  North  Third  St.  Birmingham. 
Ala.:  2015  First  Avenue.  San  Francisco:  16-18  Fremont  St.  For  Colorado,  Utah.  Wyoming  and  New  Mexico:  Hendrie  &  BolthoH  Mfg. 
&  Supply  Co.,  Denver.  For  Seattle,  Wash.:  Hallidie  Machinery  Co.  For  Caniula:  The  John  Bertram  &  Sons  Co.,  Ltd.,  Dundas,  Mont- 
real, Winnipeg,  Vancouver.  Japan:  The  F.  W.  Home  Co.,  6  Takiyama-cho,  Kyobashi-ku,  Tokio.  Italy:  Ing.  Ercole,  Vaghi,  Milan. 
France:  Glaenzcr  &  Perreaud,  18  Faubourg  du  Temple,  Paris.  Russia:  S.  G.  Martin  &  Co.,  Ltd.,  Petrograd  and  Moscow.  Braxil: 
Comptoir  Technique  Bresilien.  P.   O.   Box  802,  Rio  de  Janairo. 
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Flanges. 

l>:irt   Mtg    Ci  ..   K.   M. 

Flanges,  Cast  &  Malleable  Iron. 

National    Tube    Co. 

Flanging  Clamps. 

Niles  Hemenl-l'ond  Co. 

Flanging  MachincH. 

Hilles  &  Jones  Co. 
N iJes  IUment-l''ond  Co. 
kytr^    n   \    >■  ii,    lo*.   T-        ■ 

Flanging  Presses. 

.NiUs-lJcniciit-l'ond  Co. 

-      •  I       •     -^  \  Macbit'C  Co. 

Flue   (Sutlers. 

ChicaKu  Pneumatic  Tool  Co. 
lacs-sltr    -MtK.    Co.,    J. 
Pratt  &  Whitney  Co. 
K>ft-    11   \    >    n,    ]<■>.   T. 
Underwood  \  Co.,  H.    B. 

Flue  Expanders. 

(See    Kxpanders,    Flue.) 
Flue     bhop     jMathiiiery. 
Kytrson  &  Son,  Jqs,  'f. 

Flue  WeWers. 

~-  ulhw.j:  1.  I  •.iiiiiiry  &  Machine  Co. 

Forges. 

Chicago  Fneurnatic  Tool  Co. 
Fo^ge^,  Oil  Rivets. 

.MaclciM.!  I  M..   The. 
l\>ersoii  \   .■^'  n.  .1  's.    l'. 

Forging  Marhines. 

.Ajax   .Manufacturing  Co. 

Forgings. 

(iiildschmidt    Thermit  Co. 
Forgings,   (^ar. 

Slcfl    lar    l-'orne    *■  o 
Fulcrunis,   Drake   Beam. 

.Xmerican  Strcl  Fouadries. 
P'urnaces. 

.Maclec'l    (  .^  ,    111.-. 
Railway   Materials  Co. 
Cap  Lathes. 
liridgeford  .Machine  Tool  Works. 
Niles-Bemeiit  I'ond  Co. 

Cages. 

Ashton  Valve  Co. 

Greer  field  Tap  &  Die  Corp. 

I'ratt  \   Whitnty  Co. 
Cages,    Pressure    and     Vacuum. 

.Aahtoii   Valve  Co. 
Cages,  Water. 

Nathan   Mfg.  Cd. 
Gages,  Wheel  Press  Recording. 

Ashton   Naive  Co.  '■,,,. 

Caskets. 

.McCord   .ManiifacturinK  Co. 

Cauges,    Master    Car    Builders'. 

Pratt  \   Whitney  (  «.. 
Generating   Sets. 

(lentral   Klectric  Co. 
Generators,    Electric. 

I.ii'.culn   Klectric  Co. 
Generators,  Hydrogen  and  Oxy- 
gen. 
l»fernati<iiial  Oxygen  Co. 
Cral*   Iron.-. 

Stctl    Car    Forge    Co. 
Cr;ipliile. 

I   I.  t.  .1   St.ites  Crart»lijic  < 
Crate  Shakers. 

1-rankli*   Railway  Supply  Co. 
Crease   Machine. 

I'ranklin    Railway   Supply  Co. 

Grinding  Machines. 

M<..kTn    Ti'"\    C': 
Niles-lienicnt-l'ond  Co. 
Pratt  Si  Whitney  Co. 
W  !-i  •'•bin    l-ll'juiric    C.I. 
Grinders,  Portable   ( Electric  ». 
ChicaRO  Pneumatic  Tool  Co. 
W'i-c  nsin    Kk-ctric    Co. 
Grinders,  Portable  ( Pneumatic  • 

Chicago   Pneumatic  Tool  Co. 
Grinding    Wheels. 

Carborundum  Company. 
Hammers,    Board    an«l    Steam 

Drop. 

Erie   Foundry  Co.  ' 

Niles-I'.ement-Poad  Co. 
Hammers,   Pneumatic.  ! 

Sellers  >S(  Co..   Inc..   Wm. 
Hammers,  Power  Drop. 

Kver.sun  &  Son,  Jos.  T.  i 


ilaiiiincr>  Kiveling. 

I  hicayi'    i'ntiiiiiatic   Tool   Co. 

Hammers,  Steam. 

Krie    Foundry   Co. 
Niles- hcnuiitPond  Co. 

Handles,  File. 

.Nicli".-'  ti   File  Co. 

Headlights. 

(ieneral    Klectric   Co. 

tieadlighls.  Electric. 

\      Scliioidir     Headlight    Co. 

Hca»ers,  Car. 

(  hicax"  Car   Heating  Co. 

;  Healers.  Tire. 

.M,i,  ',  ...I    I  .    .    T!:f. 

-V. 

Hoists,  Chain. 

Canton  Fdy.  &  Mach.  Co. 
Ford  Chain   Hlock  &  Mfg.  Co. 

U'v.  1  -.11  \  .<.ii.  I  •-.  r. 

^  ale   &   Towiie   .Mfg.   Co. 

Hoi.-t.s,   Electric. 

<  liicaijo   I'licumatic  Tool  Co. 
Nilesl'eiiieiit  I'ond  Co. 

Hoists,   Pneumatic    I  Geared). 

(  liicai^o  Pneumatic  Tool  Co. 

Hoists,    Portable. 

(  .inion   Fo'iiidry  Ik  Machine  Co. 
,     Fonl  (  liain,  l'.l..ck  4  Mfg.  Co. 
Vale  I't   Towne   Mfg.  Co. 

Hose,  .Air,  Steam,  Etc. 

t  liica^;ii   I'licuniatic  Tool  Co. 

Hose,  .Air  Brake. 

Wcstliigliotise  .\ir  Hrakc  Co. 

Ho>e   Protectors. 

M.-Ci.td   .Manufacturing  Co. 

Hydraulic  Presses  and  Pumps. 

(.See     I'ri  ..^e^.    Hydraulic;     Pumps, 
llydiaulic.) 

Ilydrn-ien. 

I  Meriiatii.nal   <3xy«en  Co. 

Injectors. 

.\athan   .Mfs.  Co. 
Sellers  &  Co..  Inc.,  Wm. 

In^ulatin^    Material?.. 

'  ieiei  a!   Flictni  Co. 

Interior   (iar  Trim. 

■^'  ••    <  ,i:     .-^..-ats. » 

Jacks,  Hydraulic. 

Watson  ."^tillman    t  o. 

Juinls.  Flexible  Ball. 

i'..i'.  CO    Mi.i^s    &    Jiiliit    Co. 

Joint.s  Flexible  Ball,  Water. 

rLiiikliii    Railway   Supply  Co. 
JoinI-.      Flexible,      for      Engine 

lender  Coiniections. 

Maiio    IW;i-s   &   Joint    Co. 

Joints,  Steam,   Liquid   Air. 

I'.aii'o     I'.i.i^-    ijv:    Joint    Co. 
I  laiiLliii    Railway  Supply  Co. 
Joint.-,  ."^xtin^. 

I'aicn    l!ia>>   &   Joint   (  o. 
I'ranklin   Railway  Supply  Co. 

Journal   B(»xes  and  Lids. 

1  I'.nl.l    (  miplei    Co. 
Ilai )  i-'.?i    Iv.iilway    .^iiciialties   Co. 
National    Malleable   Castings   Co. 


Lathes,  Car  Wheel. 

-Niles-Hement-l'ond  Co. 

Lathe  Dogs. 

.Vinistrotig    Bros.    Tool    Co. 

Lathes,   Driving   Wheel. 

.Niles-Rement-l'ond  Co. 

Lathes,  Engine. 

Rycrsoii   \   S.in,   Jos.   T. 

Lathes,   Engine    (Heavy). 

ISridgeford  Machine  Tool  Works. 
Niles  Hement-Pond  Co. 

Lathes,  Geared    Head. 

I     liridgeford  Machine  Tool  Works. 
.\iles-Hemcnt-Pond  Co. 

j  Lathes,   Journal    Truing. 

lirulKeford  .Machine  Tool  Works. 
Niles-Rement-Pond  Co. 

Lathe  Tools. 

,1      Am'slK.n.:    IJn-s.     I'ool    Co. 

,  Lathes,  Turret. 

•Acme   Machine  Tool  Co, 
Pardons  it   Oliver. 
Pratt  &   Whitney  Co. 
Sellers  &  Co.,  Inc.,  Wm. 
U  ainer  &   Swasey   Co. 

Lighting,  Acetylene. 

Prest  (Jl.ite   Co. 

Lighting,  Car. 

( ieneral    Klectric  Co. 
C.ould  Coupler  Co. 

Lockers,  Metal. 

j      .Maiiulacluring  Kijuip.  &  Eng.  Co. 
I  Lock  ISuts. 

I      Franklin    Railway    Supply    Co. 

Ci:;.    .\',il    t  ... 

Locomotives. 

.\merican    Locomotive   Co. 
haldwiii   Locomotive  Works,  The 
,  Locomotive  Arch  Tubes. 

!     -National    Tube    Co. 
!  Locomotive    Boilers. 

I  See    r.uilers.    Locomotive.) 
I  Locomotive  Brick  .Arch. 
I  (See   .\rch.  Locomotive  Prick.) 

Locomotive  Cellars. 

il.triisnii    Railway    Specialties   Co. 

Locomotive   Cellar  Lubricators. 

Il.i:ri-'>!i    l\.ii!uav    ."Specialties    Co. 

Locomotive    Frame    Drilling 
Machines. 

'     Niles- iScment-Pond  Co. 
Locomotive   Sanders. 

•  See    San.lers,    Locomotive.)      •.'     • 
Locomotives,   Compressed    .Air. 

I'alihsm   Locomotive   Works,  The 

Locomotives,  ContractorB\ 

I   :•■•..    I  ....  ■:■... ti\,     W     ■    ,-.     h  .  . 

Locomotive.-,   Electric. 

.Nmerican    Locomotive  Co. 
Ilahluin    Locomotive   Works,   The 
'Ieneral    Electric   Co. 
\\'estinKhou..e    Klectric    Sr    Mfg.    Co. 

Loruiiioli\e  Hcpuir'-  Kquipnient. 

.•-■  •:!!  hu  .,: ',v    r'..;in.|i^    .\    .M.icliiiie  Co. 

Locomotives,   Geared. 

1,1  ..i  .iiii./iive   Works,   Inc.'.  . 
Locomotives,   .Mine. 
t'.aldwin   l.ocoiiiot've   Works.  The 

•  Irneial   Klectric   Co, 


Key-way   Cutters   (Portable   and    locoimttives,  Steanu 


Stationary  >. 
.Morton    .Mfg.    Co. 

Lamps.   Flare. 

I're-t-Ol.ite  Company,  Inc.,  The 

Lumps,  Gas. 

I'ie-t-OI.-ite   Co. 
Lamp.s,  Incandescent. 

<  i«  neral   Klectric  Co. 

U  .  ^tin^'hou^e  Electric  &  Mfg.  Co. 
Lathes. 

.■\merican  Tool  Works  Co. 

I'ardoiis   &   Oliver. 

liridgeford  Machine  Tool  Works. 

liullard    .Machine   Tool   Co. 

(ircaves  \   Kinsman  Tool  Co. 

Niles-Hement-Pond   Co. 

Pratt  &    Whitney   Co. 

lv''.,'r,-..ii   X:    S..I1.    K.-.    T. 

Sellers   &    Co.,    Inc..   Wm. 

Warner  &   Swasey   Co. 
Lathes,  Axle. 

Hridgeford  Machine  Tool  Worka. 

NilesBement-Pond   Co. 

Lathes.   Brass   Workers. 

Niles-Bement-Pond  Co. 


1    .;;,        I    ,'.  '   I!;-  t;\  c    Work-,    Iti  . 

Locomotive  Valve  Gear. 

I  S.e    \'alve   (tear.   Locomotive.) 

Lubricants. 

IHxon    Crucible   Co. 

I  "liitr.l    St.ili'-    (  iiapliiti     (  .1. 

Lubricating    (>rapliite. 

I  'till!  .!    >r.il.  -    <  ii  .ii'liite    C... 

Lubricators. 

1 'ft roil    l.ubricat<ir   Co. 
J        Franklin    Railway   Supply  Co. 
I     .Nathan    .Mfn.   Co. 
Lubricators,     .Automatic     Drive 

Box. 
I       Franklia   Railway   Supiily  Co. 
I  Lubricators,    Force    Feed. 

McCord   Mfe    Co 
Machines,  Counting  and  Weigh- 
ing. 

National    Sr.il'-   ('.. 

Machines,  Cutting  Off. 

«;reenfield  Tap  &  Die  Corp. 

Rversf.n  &  Son,   Tf.s.   T. 
.^outhwark   F"oundry  \-  Machine  Co. 


Machines,  Flue  Cleaning. 

R>eisoii    \    Son,   Jos.    T 

Machines,  Pipe  Threading. 

Grcctilield    Tap    &    Die    Corp. 

Machine>.   dasher   .Making. 

.•-..uiiiw.n  k   l'..iiiidry  \  .Machine  Co. 

Machnie    Tools. 

.\cnu     M.i.lnnery    Co.  '    •'■. 

.Acme    .Machine   Tool   Co.    ;,•';•.: 
Ajax   Maiiutacturing  Co.         "  '- 
.American    fool   Works   Co. 
liaiiions    \    Oliver. 
iSridKctoid   .Machine  Tool  Works. 
Hullard    .Machine    Tool    Co. 
I  incinnati   Planer   Co. 
Cinciunati    Sbaper    Co.         '"    .  ""' 
Foote-Burt    Co. 
("■reaves  &   Klusman  Tool   Co. 
Hilles  &  Jones  Co. 

Landis     Machine    Co.,    Inc. 
Lucas   .Machiae    1  ool  Co. 
Morton    Mfg.    Co. 
Newton  Machine  Tool  Warks. 
Niles-Hement-Pond  Co. 

Pratt    &    Whitney    Co. 

Ryer^on  &  Son,  Jos.  T. 

Sellers    &    Co.,    Inc.,    Wm. 
I'nderwood  &  Co.,   H.   B. 
Warner  &  Swasey  Co. 
\\  i~i .  li^in    Klectric    Co. 

Machine   Tools,   Uydraoltc. 

Niles-BementPond  Co. 
Metallurgical   Processes. 

tioldschnaidt  Thermit  Co. 

Metal   Bearings. 
More-Jones    Brass    &    Metal    Co. 

R\t.'rr  III   \   S'.n,  Jos.   T. 

Metal  Stampings. 

McCord  Manutacturing  Co. 

Milling   Cutters. 

I'ratt   &    Whitney   Co. 
Milling  Machines. 

Newton   MactiiBc    Tool   Works. 

Niles-Pemciil-I'ond  Co. 

Pratt  &   Whitney  Co. 
'      Lnderwood   &   Co.,   H.    B. 
i  Mining  Machinery.  ■-.-?'. 

I.ni'.a   I ..'L'. motive   Works,   Inc. 
Motors,   l!.leclric. 

(ieneral    Electric  Co. 

Lincoln    Electric    Co. 

Westinghouse  Klectric  &  Mfg.  Co. 
Mouldings,    Drawn    Metal. 

.McCord  .Vlanutacturing  Co. 
Multiple    Drills. 
I.    Niles  HementPond  Co.  "    .  ..- 

I     Pratt  &   Whitney  Co. 

Nipple  Threading  Machines. 

Landis  Machine  Co.,   Inc. 
Nipples  ( Wrought  L 

.National    Tube    Co.  ...i-.-"-  .' 

!  Nozzles,  Exhaust.  .  ••    ' 

Economy   Devices  Corp.      ■.■    '  -  ; 

Nuts.  ■■•.■■,■--. 

K\ei-..ii   \   Son,  Jos.   T.      .••'•" 
Steel   <  ar    Forge   Co.  '■', 

Oils  ;  ■ 

<>alena-Signal   Oil  Co.  .■•..'• 

jOil   Cups.                          -  ".  ■  ^ 

I     Detroit  Lubricator  Co.  '.  <     ■  '''  : 

.Nathan    .M  f  k.   Co.  --'..-. 

Oil   Stones.  —    '  - 

(  arlxirundiim  (  (mipanj. 

Oxy-Acetylene  Apparatus. 

Interaational    Oiygcn    Co. 

,     M... ;.  ,.,i  C.  .  Th... 
Oxy-Hydrogen.  \; 

'      International   Oxygen  Co.   .  •     ' 
Oxygen.  -  * " 

International   Oiygen  Co.     -   '.'-.■ 
{Packing.  ■  .{-p- 

I      Jenkiii..    |{ro«.  ' '. 

I'aint  (Graphite.  .''■;,. 

I  niteil  States  (iiaphite  Cow  .  • 
Patents.  ;' 

.N'ori  i~,    J  im<  s    L.  ■•_  .. ;    . 

Pedestal    Facers.  •:■.-. 

Underwood  &  Co.,   H.   B.     VJ 

Pins,  Knuckle.  •;    '' 

.Steel   Car   Forge   Co.  _   .  ^-V- 

Pipe. 

A.    M.    Byers  Co. 
.     .National   Tube   Co. 
Pipe   Benders. 

Underwood   &  Co..   H.    B. 
Pipe  Clamps,  Multiple. 
Economy  Devices  Corp. 


■ 
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Both  Wheels  At  Once 

■<:-::^:}ro^^\'.f:  Pressed  Off  or  On 


Showing  machine  in  operation  at  the   Mott  Haven  shops  of    the    New    York    Central    Railroad;    Pressing    off    Wheels. 

Double    Hydraulic    Car-Wheel   Press 


S  • '    ;', : '-■f^':     '  •  "■'_  ■  For    Shops    Handling 

■.■,.:'■:'■;    Wheels.     Has  pressed 

:  ■     '   -i     ;       '  ./        Pressing  Off 

Coupling  blocks  are  removed  Irom  upper  and  lower  lie 
bars,  a  small  crane,  as  shown  in  illustration,  being  pro- 
vided for  handling  upper  coupling  block.  XX'heels  are 
lolled  into  machine  and  a  forcing  block  placed  over  each 
ram.  Pressure  is  then  applied  to  main  cylinders.  As  soon 
as  rams  are  in  contact  with  ends  of  axle,  the  pressure 
.-starts  each  cylinder  backward  on  base  plate,  pulling  tie 
bars  and  resistance  posts  away  from  center  of  machine, 
thus  drawing  both  the  wheels  off  their  axles  simultaneously. 
To  bring  the  cylinders,  tie  bars  and  resistance  posts  back 
to  their  initial  positions,  an  auxihary  cylinder  is  located 
under  each  main  cylinder.  •■■'    ' 


Large    Numbers    of 
off  30  pairs  per  hour. 

Pressing  On 

When  pressing  on  a  pair  of  wheels,  the  coupling  blocks 

are  put  in  place,  securely  locking  the  tie  bars  together. 
I  he  axle  is  held  on  an  assembling  jack  or  by  a  crane 
while  the  wheels  are  run  over  the  journals.  A  shoe  is 
placed  on  the  face  of  each  ram  for  forcing  on  the  wheels. 
1  he  axles  and  wheels  are  then  rolled  into  the  machine, 
the  pumps  started  and  the  wheels  forced  upon  their  fits 
simultaneously. 
Write  for  Progress  Reporters  No.  25  and  27, 


Niles-Bement-Pond  Co.,  l^^>^c7oMr'IT:.l7„/o°„:'s'^^^: 

SALES   OFFICES   AND   AGENCIES— Boston:   ^.?  95   Oliver   .St       Philadelphia:   405    N.    Jlst    St       Pittsburgh:    I  rick    BMr      Cleveland.   C: 

rill-  Niles  Tool  Works  Co.,  ~M  Siipciior  .\ve  Hamilton,  O.:  Tlie  Nili>  Tuol  Works  t  <>.  Cincinnati:  The  Nilt-s  Tool  Wntks  to.  ,^.»^ 
West  4th  St.  Detroit:  Kerr  Hl<lg.  Chicago:  \\  W'asliiiieton  Hlvd.  ami  N  It  iTcrson  St  St.  Louis:  516  North  Third  St.  Birminghain, 
Ala.:  J0I5  First  .Avenue.  San  Francisco:  1')  18  Fremont  St.  For  Colorado,  Utah.  VVyoming  and  New  Mexico:  Hendrie  &  HolthoflT  Mfg. 
\-  .Suiiply  ("o.,  Denver.  For  Seattle,  Wash.:  ilallidie  Machinery  ("o  For  Canada:  The  loliii  Hirtr.im  iV  Sons  Co.,  Ltd.,  l>iind.is,  Mont- 
real, Winnipeg,  V'aiioouvei .  Japan:  The  F.  W.  Home  Co.,  6  Taki>  .una  i  ho.  Kyoltashi  ku,  Tokio.  Italy:  Ing.  Ercole,  Vaghi.  Milan. 
France:  Glaenzer  &  I'erreaud,  IS  Fauhourg  du  Temple,  Paris.  Russia:  S.  <J.  Martin  &  Co.,  Ltd.,  I'c-trograd  and  Moscow  Brazil: 
t  otiiptoir  Teehniriue   Itresilicn,  1'.   O.   Box  JS02,   Rio  <le  Janeiro. 
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Pipe   Threading   Machinery. 

Oster  Manufacturinv  Co. 

Pipe    Threading    and    Cntting- 

Off  Machinery. 

Landii  Machine  Co.,  Inc. 
Niles-Bement-Pond  Co. 

Pipe   (Wrought  Iron). 

A.  M.  Byers  Co. 

Planers. 

Cincinnati   Planer  Co. 
Morton  Mfg.   Co. 
Newton  Machine  Tool  Works. 
Niles-Bement-Pond  Co. 
Rverson   &    Son,  Jos.   T. 
Sellers  &  Co.,  Inc..  Wm. 

Planers,  Plate. 

Nilet-Bement-Fond  Co. 

Planers,  Valve  Seat. 
Underwood  &  Co.,  H.   B. 

Planing    Attachments,    Radius. 

Underwood  &   Co..   H.    B. 

Planing  Machines. 

American  Tool   Works  Co. 
Niles-Bement-Pond  Co. 
Underwood  &  Co.,  H.  B. 

Plates,    Boiler,    Firebox,    etc. 
Lukens  Iron  &  Steel  Co. 
Ryerson  &  Son,  Jos.  T. 

Plates,  Steel. 

Ryerson  &  Son,  Jos.  T. 

Plugs,   Steam   Chest. 

Franklin   Railway   Supply  Co. 

Pneumatic  Tools. 

(See  Tools,  Pneumatic.) 

Pointing  Machines,  Bolt. 

I.aiidis    Machine    Co..    Inc. 

Power  Tools. 

Southwark   Founilry  \   .Machine  Co. 

Portable  Toolb. 

(See   Tools.    Portable.) 

Presses,  Crank  Pin. 

Watson-Stillman    Co. 
Presses,        H>«iraulic        (Arbor, 
Axle.    Bcndinjt.    Broarhinn- 
Car  Wheel,  Fittings,  Flang- 
ing, Forging,  Forming,  Riv- 
eters Machinery,  Straighten- 
ing,  Wheel). 
Nilcs-t5emcni-Pond  Co. 
Soiitliwark   Foundry  &  Machine  Co. 
Watson-Stillman   Co. 
Presses,  Power,  Forcing. 
Erie  Foundry  Co. 
Lucas   Machine   Tool   Co. 
Ryerson  &  Son,  Jos.  T. 
Presses,  Trimming. 

Erie  Foundry  Co. 
Pumps. 

Watson-Stillman   Co. 
Punches. 
Niles-Bement-Pond  Co. 
Rverson   &   Son,   Tos.   T. 
Sellers  &   Co.,    Inc.,   Wm. 

Punching    and    Shearing 
Machines. 

Hilles  &  Jones  Co. 
Niles-Bement-Pond    Co. 
Pratt  &  Letchworth  Co. 

Ryerson   &    Son,  Jos.   T. 

Rail  Joints. 

Goldschmidt  Thermit  Co. 
Racks,  Storage  Stock. 

Manufacturing  Equip.  &  Eng.  Co. 
Rasps. 

Nicholson  File  Co. 
Reamers. 

Chicago   Pneumatic  Tool   Co. 

Greenfield  Tap  &  Die  Corp. 

Pratt  &  Whitney  Co. 

Ryer>on   &    Son,   Jos.    T. 

Reamers,  Adjustable. 

Pratt  &  Whitney  Co. 
Regrinding  Valves. 

Ajax  Manufacturing  Co. 

National    Tube   Co. 
Reverse  Gears  (Power). 

Economy  Devices  Corp. 
Reverse  Gear  (Power  Screw). 

Economy  Devices  Corp. 
Riveting   Machines. 

Chicajro  Pneumatic  Tool  Co. 

Niles-Bement-Pond  Co. 

Ryerson  &  Son.  Tos.  T. 

Southwark  Foundry  &  Machine  Co.  I 


Rivets. 

Ryerson  &  Son,  Jos.  T. 
Steel  Car  Forge  Co. 

Rolls,   Reclaiming. 
Ajax  Manufacturing  Co. 

Safe  Ends. 

National   Tube   Co. 
Ryerson   &   Son,  Jos.   T. 

Sanders,   Locomotive. 

White  Am.  Locomotive  Sander  Co, 

Sash  Balances. 

McCord  Manufacturing  Co. 

Sash   Locks. 

McCord  Manufacturing  Co. 

Sash,  Metal. 
McCord  Manufacturing  Co. 

Scrap  Reclaiming  Equipment. 

.*^c •mil walk   I'oniiilry  ^;   .Machine  Co, 

Screw  Machines. 

Pratt  &  Whitney  Co. 
Warner  &  Swasey  Co. 

sensitive   Drill   Presses. 
Pratt  &   Whitney   Co. 

Shapers. 
American   Tool   Works   Co. 
Cincinnati   Shaper  Co. 
Morton   Mfg.   Co. 
Niles-Bement-Pond  Co. 
Pratt  &  Whitney  Co. 
Ryerson  &  Son,  Jos.  T. 
Sellers  &  Co.,  Inc.,  Wm. 

Shapes.   Pressed  Steel. 

Prest-O-Lite  Co. 

Shapers,  Vertical. 

Pratt  &  Whitney  Co. 

Sliarpeners,  File. 

Macleod    Co.,    The. 

Shears. 

.\"iles-Bement-Pond  Co. 

Shears,  Alligator. 

Canton   Foundry  &   Machine  Co. 

Sheet  Steel. 

Simplex    Railway  Appliance  Co. 
Ryerson  &  Son,  Jos.  T. 

Signal  Lighting,  Acetylene. 

I'rest-O-Lite  Co. 

Signal,  Pipe. 
National    Tube   Co. 

Slotting    Machines. 
Newton  Machine  Tool  Works. 
Niles-Bement-Pond    Co. 

Sockets — Drill   and   Reamer. 

Pratt  &  Whitney  Co. 

Sprayers,  Paint. 

Macleod  Co.,  The. 

Spring  Shop  Machinery 

Ryerson   &   Son,  Jos.   T. 

Springs. 

Simplex   Railway  Appliance  Co. 

Springs,   Car   and   Engine. 

American  Steel  Foundries. 

Staybolt  and  Bolt  Turning  Ma- 
chines. 

Landis  Machine   Co.,   Inc. 

Staybolt,  Iron 

Ryerson  &  Son,  Jos.  T. 

Staybolts. 

American   Flexible   Bolt  Co. 
Breakless    Staybolt    Co. 
Flanncry   Bolt  Co. 

Staybolt  Taps. 

I5rubaker    &    Bros..    W.    T. 
Pratt  &  Whitney  Co. 

Rverson   &   Son,   los.   T. 
Wiley  &  Russell  Mfg.  Co. 

Steel  Bars,  Shapes,  Plates,  Etc. 

Ryerson  &   Son,  Jos.   T. 

Steel  Castings. 

American  Steel  Foundries. 

Steel    Castings    (Electric). 

American  Steel  Foundries. 

Steel,    Locomotive    Firebox. 

Lukens   Iron   &    Steel    Co. 
Steel,  Tool. 

Firth-Sterling  Steel  Co. 
Jessop  8c  Sons,  Inc.,  Wm. 

Ryerson  &   Son,  Jos.  T. 

Standard  Alloys  Co. 
Vanadium-Alloys  Steel  Co. 


Stocks  and  Dies. 

Pratt   &   Whitney   Co. 
Wiley  &  Russell  Mfg.  Co. 

Stop-Cocks  (Lubricating) 

Dart  Mfg.  Co.,  E.  M. 

Storage  Batteries. 

(See  Batteries.  Electric.) 

Straightening  Machines. 

.Southwark  Foundry  &  Machine  Co. 

Straightening   Rolls. 

Niles-Bement-Pond  Co. 

Structural  Steel. 

Kyerson    &    Son,   Jos.    T. 

Superheaters. 
Locomotive  Superheater  Co. 

Tanks. 
National   Tube   Co. 
Prest-O-Lite   Co. 

Taps. 
Pratt  &  Whitney  Co. 
Wiley  &  Russell   Mfg.   Co. 

Testing   Apparatus,  Oxygen. 

International  Oxygen  Co. 

Thermit. 

Goldschmidt  Thermit  Co. 

Threading  Tools. 

.\rnistrong    Bros.    Tool    Co. 

Tie  Plates. 

National   Malleable  Castings  Co. 

Tire  Turning  and  Boring  Mills. 

Niles-Bement-Pond  Co. 

Tool,  Post  Grinders. 

Wisconsin    Electric   Co. 

Tool  Steel. 
(See  Steel,  Tool.) 

Tools,    Boilermakers. 
Chicago  Pneumatic  Tool  Co. 
I'aessler    Mfg.    Co^    J. 
Pratt  &   Whitney   Co. 
Ryerson   &    Son,   ojs.    T. 

Tool  Holders. 

.Armstrong    Bros.    Tool    Co. 

Tools,  Hydraulic. 

Wntson-Stillman    Co. 

Tools,  Machinist. 

-Armstrong    Bros.    Tool    Co. 

Tools,  Pneumatic. 

Chicago   Pneumatic  Tool  Co. 
Tools   for   Railway    Repair 

Shops. 

Niles-Bement-Pond  Co. 
Tools,   Portable. 

Underwood  &  Co.,  H.   B. 

Wisconsin    Electric   Co. 
Tools,   Threading. 

Oster    Mfg.    Co. 

Modern  Tool  Co. 

Trade  Marks. 

Norris,  James  L. 
Traps,  Steam. 

National   Tube   Co. 
Trucks. 

American    Steel   Foundries. 
McConway  &  Torley  Co. 

Trucks,  Car. 

Economy  Devices  Corp. 

Trucks,  Electric. 

American   Locomotive   Co. 
Baldwin  Locomotive  Works.  The 
Trucks,  Engine. 

Economy  Devices  Corp. 

Trucks,  Tender. 

Economy  Devices  Corp. 

Trnrks,  Trailer. 

Economy  Devices  Corp. 
Tube   Cutters. 

Faessler  Mfe.  Co.,  J. 
Ryerson  &  Son.  Jos.  T. 
Tube  Expanders. 
Faessler  Mfg.  Co.,  J. 
Ryerson   &   Son,  Jos.   T. 

Tubes,  Boiler. 

National   Tube   Co. 

Rverson  &  Son,   Tos.   T. 
Tubes,  Seamless  Steel. 

National   Tube    Co. 

R\prson  &  Son,  Jos.  T. 
Turbines. 

Southwark  Foundry  &  Machine  Co. 
Turbo  Blowers. 

Southwark  Foundry  &•  Machine  Co. 


Tnmbnckles. 

Ryerson  &  Son,  Jos.  T. 
Steel  Car  Forge  Co. 

Turntables,   Industrial   Shop. 

Canton  Foundry  &  Machine  Co. 

Unions. 

Dart  Mfg.  Co.,  E.  M. 
National   Tube   Co. 
Ryerson  &  Son,  Jos.  T. 
Standard  Union  Co. 

Upsetting  Machines. 

Ajax  Manufacturing  Co. 
Valve  Chests. 

Economy  Devices  Corp. 

Valve,  Drifting. 

Franklin  Railway  Supply  Co. 

Valve  Gear,  Locomotive. 

Pilliod   Co. 

Valves. 

{enkins  Bros. 
lational  Tube  Co, 
Watson-Stillman   Co. 

Valves,  Cylinder  Stud,  Oxygen 
and  Hydrogen. 

International   Oxygen  Co. 

Valves,  Hydraulic. 

National   Tub«   Co. 

Valves,  MuiBer  Safety. 

Ashton  Valve  Co. 
Nathan   Mfg.   Co. 

Valves,  Open  Safety. 
Ashton  Valve  Co. 
Nathan  Mfg.  Co. 

Valves — Pop,     Safety,     Throttle 
and  BlowOIT. 

Ashton    Valve  Co. 
Detroit  Lubricator  Co. 
Nathan  Mfg.  Co. 

Ventilators,  Car. 
Globe  Ventilator  Co. 

Ventilators. 

Globe  Ventilator  Co. 

Ventilator  Fans. 

General   Electric  Co. 

Washers,  Lock. 

National  Malleable  Castings  Co. 

Water  Purifiers. 

Dearborn  Chemical  Company. 

Weather  Strips. 
McCord  Manufacturing  Co. 

Wedges,  Journal  Box. 

Steel  Car  Forge  Co. 

Welders,  Electric  Arc. 

Lincoln   Electric  C*. 
Welding    (Oxy- Acetylene). 

Prest-CTLite   Company,   lae..   The 
Welding  and  Catting  Apparatus 

International  Oxymn  C*. 

Lincoln   Electric  Co. 

Macleod    Co.,    The. 

PrMt-0-Lite  Co. 
Welding   Apparatus    (EJectrie 

Arc). 

Lincoln  Electric  Co. 

Westinghouse  Electric  k  Mfg.  Co. 
Welding  Process. 

Goldschmidt  Thermit   Co. 
Welding  Supplies. 

Prest-O-Lite  (Tompany,  Inc.,  The 

Welding  Tools. 

Goldschmidt  Thermit  Co. 
International  Oxygen  Co. 
Wheel  Presses. 

.Southwark  Foundry  &  Machine  Co. 
Watson-Stillman    Co. 
Wheels,  Car. 
^merican    Steel    Foundries. 

Wh^'els,  Car  &  Locomotiye. 

Lima   Locomotive  Works,   Inc. 
Whistles. 

Ashton   Valve  Co. 

General    Electric   Co. 

Nathan  Mfg.  Co. 
Window  Fixtures. 

McCord  Manufacturing  Co. 
Wrecking  Hooks. 

National  Malleable  Castings  Co. 
Wrenches. 

Toes  Wrench   Co. 
Wrenches,   Ratchet. 

Armstrong  Bros,   Tool   Co. 


Decembkk,  1916 


RAILWAY    MECHANICAL    ENGINEER 


11 


RIDGEFORD 


JOURNAL 
TRUING 
LATHE 


A  Journal  Every  10  Minutes 

This  is  possible  with  the  "15RIl)(iKFOKl)"  because  the  axle  complete  with  the 
wheels  is  chucked  in  the  lathe. 

The  average  production  in  railway  shops  using  i'iridget\>rd  Lathes  for  retruing 
journals  ready  for  the  trucks,  is  54  per  day  of  nine  hours,  or  an  average  of  one  jour- 
nal every  ten  minutes.  In  some  shops,  however,  it  is  not  an  unct»mmon  occurrence  to 
finish  as  high  as  60  journals  in  nine  hours.  ..-••:,,..  ., 

Besides,  one  oi)erator  and  a  hoist  is  all  that  is  ret^uired  for  the  job — the  tiine-con- 
suniing  operations  of  stripping  the  axle  and  remounting  the  wheels,  with  the  attendant 
labor  exjiense,  is  absolutely  eliminated.  . .        ., 

If  your  out])ut  does  not  compare  favorably  with  the  above,  write  for  our  Bulletin 
No.  231  which  tells  why  the  Bridge  ford  Center  Drive  Journal  Truing  Lathe  will  effect 
wonderful  economies  in  your  shop. 

BRIDGEFORD    MACHINE    TOOL    WORKS 

231  Mill  Street,  Rochester,  N.  Y. 


Heavy  Engine  Lathes 


Heavy  Axle  Lathes 
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No.  3-A  Universal  Hollow-Hexagon  Turret  Lathe  with   Chucking  Equipment 


It  "  Eats  Up"  the  Work 

In  one  railroad  shop  that  handles  the  general 
repair  work  tor  an  average  often  locomotives  each 
month, all  the  turret  lathe  work  is  produced  by  one 

Universal  Hollow-Hexagon 
Turret  Lathe 

There  are  two  reasons  why  this  machine  is  especially  valu- 
able in  the  production  of  locomotive  and  car  parts  and  railroad 
shop  tools: 

First,  its  great  power,  rigidity  and  accuracy: 

Second,  the  quickness  and  ease  with  which  it  can  be  tooled 
and  operated  for  the  economical  production  of  duplicate  parts 
— even  in  small  quantities. 

Ask   for   Descriptive   Literature. 

THE  WARNER  &  SWASEY  COMPANY 

CLEVELAND,  OHIO 

New  York  Office:  Singer  Biiilding  Buffalo  Office:  Iroquois  Building 

Boston  Office:  Oliver  Building  Detroit  Office:  Ford  Building 

Chicago  Office  and  Showrooms:  618-622  Washington  Boulevard 


llllil 


llllillllllllllllllllllllill 
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THE  illustration  below  shows  a  milling  cutter  of  BLUE  CHIP 
HIGH  SPEED  STEEL  cutting  a  key  way  in  a  driving  axle. 
The  cutter  which   is  making  42   R.'P.M.   is   1"   wide  and  6" 
diam,  and  the  keyway  is  3^"  x  1"  x  7".     A  feed  of  .01"  per  rev., 
enables  the  job  to  be  completed  in  a  little  better  than  17  minutes. 

BLUE  CHIP  has  proved  an  economical  investment  in  the  railway 
shop  where  this  ])hot()grai)h  was  taken,  because  it  has  not  only 
greatly  increased  production,  but  also  considerably  reduced  cut- 
ting costs.  •  - 

If  you  are  not  getting  real  cutting  efficiency  from  your  tool  steel, 
write  us. 

Firth  Sterling  Steel  Company     n 

McKEESPORT,  PA. 

Boston  New   York       Philadelphia  Chicago  Cleveland         Pittsburgh 


14 


RAILWAV     MECHAXICAl.     ICN'GIXERR 


Dkckmbkr,  1916 


Borini^  hole  for  the  knuckle  pin 
joint  in  side  rod.  The  first  op- 
eration is  to  drill  the  hole,  the 
second  to  '"hognose"  or  bore, 
the  third  to  taper.  The  taper 
is  I4  inch  in  5  inches.  The  total 
time  is  considerably  less  than 
one   hour. 


Big  Savings 

have  been  effected  in  railroad  shops,  especially 
where  there  is  an  abundance  of  jobs  requiring 
more  than  one  operation  by  using 

The  Lucas  "Precision 

Boring,  Drilling  and  Milling  Machine 


» 


riic  tiiiH'  re(|uirc(l  for  carryinii^  the  work 
from  one  machine  to  another  is  saved 
entirely  and  also  the  wait  at  each  ma- 
chine and  the  time  for  settinj;  up. 

\\  lien  a  piece  of  work  recpiires  three 
operation.^  .such  as  horinj;.  driliinj^  and 
millin!4^.  the  three  jobs  are  done  on  a 
l-ucas  nsually  with  one  set-uj)  and 
without  tlie  use  of  jij^s. 


And  hy  the  nature  of  the  machine  each 
cut  is  absolutely  square  with  regard  to 
the  other.s. 

Send  for  our  booklet  "Sai'in^ii  Set-Ups 
in  Railroad  Shops,"  a  collection  of  valu- 
able data  and  phutoj^raphs  obtained  in 
various  lari^e  railroad  shops  through- 
(»ut  the  country. 


LUCAS  MACHINE 
TOOL  CO. 


December,  1916 
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Distinct    Advantage 
in  Railroad  Shops 

There  are  many  railroad  jol)S  more  economically  and  rapidly  done  on  a  Cincinnati  Traverse  Shapcr 
than  in  any  other  way.  On  small  pieces  cne  man  can  practically  double  his  output  by  usini;  both 
tables — setting  up  on  one  while  the  cut  is  progressing  on  the  other.  On  large  work  the  two  tables 
are  necessary  in  order  to  get  a  perfect  set  up.  and  the  job  is  done  with  one  set  up  instead  of  two, 
even  though  both  ends  of  a  long  piece  are  worked  on. 

In  our  judgment  the  ideal  shaper  t\)r  the  railroad  shop  is  the  ,    ;    .. 

Cincinnati   Traverse  Shaper 


The  photograph,  taken  in  an  eastern  railroad  shop, 
shows  a  Cincinnati  Traverse  Shaper  shaping  the  ends 
of  a  crosshead  guide  bar.  Both  ends  are  shaped  but 
only  one  set  up  is  required,  and  the  job  is  finished  in 
much  less  time  than  would  be  possible  on  another 
machine. 


The  ability  of  Cincinnati  Shapers  to  economically  and 
quickly  handle  so  many  of  the  jobs  in  railroad  shops  is 
responsible  for  the  fact  that  railroads  comprising  over 
four-fifths  of  the  total  mileage  of  the  United  States 
use  them. 


Let  us  send  you  our  complete  catalog. 


The  Cincinnati  Shaper  Company 


CINCINNATI,  OHIO 


]\ 


K\ir.\\.\\    Ml-.'  li.wK  \i     i:\(.i\i:i:r 


I  >l  I   h  M  IIKK.     l''l'i 


./    ■->■ 


' 


r.oiiiii:    I'l.lr  lor  till'  kmuklr   iiin 
i'lint   ill    ~iiK-   rml.     '\'hv   \\t>\    i>|. 
fr.ilioti    i>    III    ilrill    the    Imli-.    tin- 
>(.•!.■' illd      til      "111  il^Ilf  >>i-"      III-      linn-. 

ilu-  tl'iril  to  t;i]>ir.  'I'lu-  ia|ur 
i*  '  I  iii.li  ill  5  iiulu^.  I'lu  total 
tiiiif  i-.  miKidiralily  Kns  iliaii 
■  >nc    hi  iiir.  ■ .  ;.'  ."■   ■     '••  ■■   •■  -.  ; 


Big   Savings 

'■■■■''  ha\c  lucn  cttcctcii  in  railroiul  shops,  cspccialK 
w  iR'R'  there  is  an  ahiindancc  of  jobs  rL-(iuirin^ 
more-  ihanOnc  operation  hy  iisimr  ■•:'■  ■ 

The  Lucas  "Precision 

Boring,  Drilling  and  Milling  Machine 


Jf 


I  lu  liiiir  r((Hiiriii  for  <-;ifr\  111-  tin-  \\"i'k 
Ml -111   ..III'   iii.iiliim-   \i'  ;iii..tlKf  i-   -.i\r.| 
"■lUifilv    and  al-Mi  tlu-   wail   at  rat'li  tiia 
•liiiu-  ami   lliv.    liiiu-   i'<  t   -ittiiiL;   u\>.     -•  • 

\\  lull  a  |>i».(.T  III  \\  1 'ik  rr<|mi(.-  iIhit 
« >]iiTat  i' 'ii-«  -iirli  a^  li-iiiiiu:.  tlrilliii^  ami 
milling:,  tlu-  llirrr  ji'l.-  aix-  -l"tu-  i.ii  a 
l.ma>  u->tiallv  with  ''lu-  -it  ii]i  ami 
u  itln  ait    1  lu-  ti-i-  i  <\    li:^-,  .     . 


Vii'l  li\  tlu-  iiaiitiT  I  a  tlu-  inavliiiu-  i-acli 
>  tit  i-  al>-"hiti.-l\  -i|iiarr  with  ri-i^anl  to 
tlu-  .  a lu-i"-. 

S«-tnl  idr  «>iir  iMidkKt  '':S\i:iiiii  Srl-('f^s 
III  Nailrihui  Sliof's."  a  lollcrtinii  uf  \alu- 
aliK'  "lata  atul  ))lii  itMO,-;i],|i-  i  ihtaitK-d  iti 
\iiri<ai-  lat^i-  railroad  >li"i|)>  ihmu^li- 
"iit   iIk-  O'tiutrx .  .    •        .  .■.'■.'- 


LUCAS  MACHINE 
TOOL  CO. 

Cleveland,  Ohio 


nKtKMHKk,     1<M<, 
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[''■■■'^'^^'W'i:ti  Distinct    Advantage 
:  3?  IvS  I  ^^  Railroad  Shops 

i  luTr  arc  inaiu'  railn>ri<l  julf^  iii' iii'  <.r<  "ii.  iinicalK  ami  raj)i<ll\  »1<'1k-  <in  a  (  iiuiiuiati  I  ra\ir>«.  >lia]»cr 
lliaii  in  any  nilicr  way.  <  'n  small  pieces  i  uc  man  can  inactically  «l<>iililc  lii^  '■uipui  1>\  n^ii\i:  l»<.ih 
tallies  -M.'tlinjL;  up  on  one  while  the  cnt  i<  ]>i< 'j^res>mu;  "n  the  "ther.  <  hi  lar^e  work  tlu  tv\"  lahle^ 
are  necessary  in  <injer  {>>  u:et  a  perkct  ^ei  u]>.  and  the  i< 'h  i>  «l<>ne  with  i.ne  ^et  U]i  in-tea<i  «»l  i>^**.. 
e\en  tln'iii^h   hcjlli  eiuls  itt  a  ImiiL:  piece  are   wi-rkecl  uu.         .••'....•;  .      .• 

In  'itir  jud^iiU'iit   the  ideal   •'haper  \<<r  the  railroad   -^h'-p  jv  the    .''"■•;•    .  '• ' '" -V>, 

^x    Cincinnati   Traverse  Shaper 


I  iu  pliotojirapii,  takiii  in  an  va>tirn  raih^ad  •^Iiop. 
>li<>\vs  a  Crnciniiati  TraviTSc  Shai>er  sliapiiiti  ilu-  »ii«N 
'■f  a  cr«>sshra<l  i^nitlr  har.  Mutli  nnls  arr  >liapi<l  Inn 
ojdy  (iiie  Sit  iii>  is  rrc|tiirt»l,  and  llu-  j"'lt  is  tiiii^Iud  in 
iniuli  less  time  llian  wnulil  in-  p'lssildr  mii  aiiotlur 
inacliiiu'. 


llu-  al>iHt\    oi    Cintiiniaii   >liaiKr!i  .t«'»  tco««»iuicaliy   aoii 
t|uickly  haniilt-  so  manv  •>!  llu-  jitlts  in  fai1r«»ad  shops  i* 
iH-xpi  >nsililc   tor  the  fact  tiiat   railr<ta<ls  tf.iupriNinjr  ove? 
fi.nr-iii'tlis    ol  .  tlu-    total    niiUaL^t-    .it    thr    CrviliM    Stale*. 
u-c.  .ih».MUv:' 


;•%.-■'■     ■  \  ,••'•-  •;  I-et  n-^  •-iiid  \  <  111  i.uv  cniplete  catal"i;.    -  . 

The  Cincinnati  Shaper  Company 

'■■'^:J/':-!:\        CINCINNATI,  OHIO 
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Bardons  &  Oliver 
Motor-Driven  "Fox"  Lathe 


For  Short  Run  Brass  Work 

This  lathe  "is  especially  designed  to  meet  the  requirements  of  railroad  shops 
where  most  of  the  brass  lathe  jobs  are  short  runs.  Nothing  has  been  omitted 
that  would  facilitate  the  handling  of  this  class  of  work.  A  high  degree  of 
efticiency  is  attained.  For  speed  of  production  and  facility  of  operation  this 
lathe  is  unsurpassed. 


Can  be  placed  anywhere  in  the  shop  with- 
out regard  to  line  shaft.  No  belts  or  coun- 
tershafts. Clear  space  overhead  for  cranes 
and  hoists. 

Eight  Spindle  Speeds.  All  speed  changes 
and  reverse  obtained  by  friction  clutches 
while  machine  is  running.  Back  gear  can 
be  thrown  out  when  running  on  higher 
speeds. 

Chasing  Attachment  adjusts  on  T  slot  on 
front  of  l)e<l.     E.vtt-rnal  or  internal,  right  or 


left,  straight  or  taper  threads  can  be  cut 
with    same    leaders    and    followers. 

Universal  Turret  Slide  and  Saddle  has 
longitudinal  and  cross  motion  and  can  be 
swivelled  to  turn  and  bore  taper. 

Can  be  equipped  with  Automatic  Chuck  and 
Wire  Feed,  Power  Longitudinal  Feed  to 
turret  slide  and  other  attachments. 

Made  in  several  sizes  and  with  various  at- 
tachments.     Reasonable    Delivery, 


Specifications  and  Prices  on  Request 

Bardons  &  Oliver  ^'*Jht"*' 


IS 
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Just  Off  The  Press 

NEWTON'S  ENCYCLOPEDIA 


OF 


METAL  SAWING 


Depicts  Methods 

Apparatus 

Production  Rates 

and  Handling 

Facilities 
for  Sawing 
Metal  Cold 


Catalogue 
No.  51c 


NEWTON 


l>^r«>  /Mirv-. 


NEWTON 


Abu-.    J»«xj<«t*»-  'K***  ••*'  ^o   il**  t"*«'i^"»'-"'  *  ■••'J  >»■■■■  *    ' 
Ukrn  flow  JH  in-rt»ll«i*Mi  «'  tU*  ttwciu  *•»  S<*n.i*.-i*,  \V»*h.niKMU  U  C 


A  Careful  Examination  Will  Undoubtedly  Be  Found  Profitable'^to 

Steel  and  Bronze  Founders,  Forgers,  Steel  Ship  and  Locomotive  Builders,   Struc- 
tural Fabricators,  Machinists,  Ellectrical  Apparatus,  and  Armor  Plate  Manufacturers. 

Sawing  machines  by  Newton  are  in  reality  High  Duty  Milling  Machines, 
and  are  built  with  the  same  precision  and  rigidity. 

We  will  send  you  a  copy  for  the  favor  of  your  name  and  address. 

Inquiries  for  Exports  Solicited  Direct  or  Through  Your  Own  Broker 

Newton  Machine  Tool  Works,  Incorporated 

23rd  and  Vine  Streets  PHILADELPHIA,  U.  S.  A. 
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Bardons  &  Oliver 
Motor-Driven  "Fox"  Lathe 


■•-II- 


For  Short  Run  Brass  Work 

llii-"  latin.-  i-  i-^jK-rially  «k'si«^iiO(l  t(.i  merl  tin-  rri|uirtimiit>  <>i  railr<»;i(l  >li()i)s 
wlu-rv  Tn<i>t  ..I  tin-  i(^a^^  lathe  jobs  areshmt  run>.  .\. 'tliiiiiu:  lias  hoi-n  ()inittt*<l 
that  xvitiiM  ranlit.itr  ilu-  liaii<llini;  mj'  thj^  cias>  of  wi.rk.  A  hii^li  lU-j^rfc  of 
«.-(l"ii-i«'nr\  i-  att.iiiuil.  l-«ir  sjn-td  <>f  jUi  i.liuli.  iii  an'l  faiilil\  ni  I'prratiMii  ilii< 
latli'-  •-  nii->ni]>a-^r<!. 


Can  be  placed  anywhere  in  the 

•  •lit  rrj.iiil  !•■  liiii  -li.iit.  N'^  i^rlis  or  finin- 
tiTslialts.  <  1<  ;ir  sf>ar»'  KX  i  rill  .I'l  lor  crams 
aii'l   !!>^i»f^ 


shop  with-       I<ti.    siiai^Iit    ,,r    iap<r    ilir«aiis    ran    l»i'    cut 
with    -aiiu;    Ii-a'lirs    and    follr.wcrs. 

Universal  Turret  Slide  and  Saddle  lia.-, 
lonyiluMina!  and  cross  motion  and  can  he 
>\si\(lKd  to  ttini  and  Ixirt-  taper. 


Eight   Spindle   Speeds.      MI    >pcc<l   changes 

and    riAcr^c    ••Niaiiud    l.y     iricti-iii     clntchcs 

wliiitt    niadnnt    i>   runniii'.;.      liack    k'^'sr   can       Can  be  equipped  with  Automatic  lliuckand 

be    tlirown    ont     wluii     rnnTiint;    on     liiylicr       Wire    l"ccd.     I'owcr     I.onRitudinal    Feed    to 


^pt'Cds. 


inrrct    >lidi-   and    other  attachments. 


Chasing   Attachment   adjusts   on    '["   slot   on       Made  in  several  sizes  and   witli   various  at- 
ironi  oi   ixci       l-.xtenial  or  inii  rnal,  ri;^lit  or       tachnunts.       l\'ea>onal>le     Delivery. 

Specifications  and  Prices  on  Request 

Bardons  &  Oliver  ^'t^r' 


.*r.  .i^-  . 


Mm-  : 

.  .      .Sas    .\ 

•  ■  .    :.•  £^-  ^ , 


■    is  ^-  'S 

W,  ir  I  !,  ,ii!i|iM~  ^; 
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Just  Off  The  Press 

NEWTON'S  ENCYCLOPEDIA 


OF 


METAL  SAWING 


Depicts   Methods 

Apparatus 

Production  Rates 

and  Handling 

Facilities 

for  Sawing 

Metal  Cold 


!NliWT©INI 


CATALOGUE      N9    51 


■»• 


Catalogue 
No.  51c 


NEWTON   MACHINE  TOOL  WORKS 

• HCOM»0*ATCR 

23!2e  VINE  STREETS  PHILADELPHIA. USA 


l4     .J-^--^    J-*fS>*>-.V.    -!--'- 


NEWTON 


NEWTON 


;  -A'-;- 

,  ttttm  tliMd  jM.. 


A  Careful  Examination  Will  Undoubtedly  Be  Found  Profitable  to 

Steel  and  Bronze  Founders,   Forgers,   Steel   Ship  and   Locomotive   Builders,    Struc- 
tural Fabricators,  Machinists,  Electrical  Apparatus   and  Armor  Plate  Manufacturers. 

■../•.....  ."^auini:  in;uli!nL>  l<y  Xcwlon  are  in  reality  llii^li  lhn\    Milling  Macliiues, 

...'•.,'';',.•    ■   ati<l  ;iro  hiiih  witlitlu-  <anu'  precision  and  rigidity. 

■ -:;.'  -.*•  ■  •  ;■         IVe  will  send  you  a  copy  for  the  favor  of  your  name  and  address. 

Inquiries  for  Exports  Solicited  Direct  or  Through  Your  OWn  Broker 

Newton  Machine  Tool  Works,  Incorporated 


23rd  and  Vine  Streets 


PHILADELPHIA,  U.  S.  A. 
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A  "Roundhouse  Job" 

Usually  Means 

A  Half-done  Job 


From  the  Proceedings  of  the 

Railway  Tool  Foremen's  Association 

which  met  in  Chicago,  Aug.  24-26,  1916 
Mr.  A.  Connell,  Tool  Room  Foreman,  Kansas  City  Southern,  Speaking — 

"Until  recentl})  the  use  of  special  tools  and  jigs  for  doing  the  various  Ifinds  of  Ti>ork  in  the  round- 
house Tvas  unknown,  with  the  exception  of  an  occasional  tool  made  Z>p  individual  rvorlfmen.  The  back 
shop  received  all  the  attention,  the  ipor^men  there  having  many  useful  special  tools.  Because  of  this  con- 
dition, the  term  'roundhouse  job'  ivas  commonl])  used  to  indicate  ivork  that  ivas  half  done  or  done 
just  rvell  enough  to  last  one  trip  of  the  engine,  and  it  Was  customary  for  men  in  the  roundhouse  to  spend 
several  times  as  long  in  doing  their  work  without  special  tools  as   would  have  been  required  with  them." 


From  the  Railway  Mechanical  Engineer,  October  1916. 
Excerpts  from  an  Editorial— 

'*//  there  is  one  place  in  a  railroad  organization  that  needs  all  the  assistance  in  the  matter  of  good 
tools  and  special  devices  with  which  labor  and  repairs  to  locomotives  may  be  expedited,  it  is  in  the 
engine  house." 

"It  is  the  duty  of  the  engine  house  foremen  to  provide  this  power  many  times  on  sudden  demand  and 
to  have  it  in  such  shape  that  it  can  handle  its  proper  tonnage.  Quick  repairs  are  often  necessary  and 
the  necessary  means  for  making  them  should  be  provided." 


H.  B.  UNDERWOOD  &  CO. 


December.  1916 
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UNDERWOOD  ^CE^ 

Make  "Roundhouse  Jobs" 

Well-done  Jobs 


JCH 


Portable  Milling  Machine.     Op- 
erated either  by  hand  or  motor. 


Portable  Valve  Seat  Rotary 
Planing  Machine.  Operated 
either  by  hand  or  motor. 


Our  Designing  Engineers 
Will  Help  Solve  Your   Problems 
For  Special  Tools  for  Special  Jobs 

In  all  roundhouses  the  very  nature  of  the  work  requires  that  the  foremen  devise  tools  which  will 
expedite  the  making  of  repairs;  new  problems  are  constantly  presenting  themselves,  which  puts  to  the 
test  the  ingenuity  of  those  in  charge  of  keeping  the  power  away  from  the  back  shop  and.  at  the  same 
time,  in  condition  to  handle  its  rated  tonnage. 

We  well  realize  that  those  on  the  job  are  in  a  far  better  position  than  ourselves  to  know  just  what 
is  required  in  the  way  of  special  tools;  but  they  usually  have  neither  the  time  nor  the  facilities  which 
are   necessary   for  the   realizaton   of  their  plans. 

It  is  at  this  stage  in  the  development  of  your  ideas  that    our   designing   engineers    will    be    able    to 

give  you  the  benefit  of  their  experience,  backed  by  the  facilities  afforded  by  the  Underwood  plant,   in 

solving   your   problems    in    connection    with    the    design  of   tools    for    the    successful    accomplishment    of 
their  special  purpose. 


May  we  forward  our  cata- 
logue complete  with  infor- 
mation that  every  railroad 
man  should  have  concern- 
ing Underwood  Portable 
Tools. 


Portable  Cylinder  or  Dome  Fac- 
ing Machine.  Operated  either 
by  hand  or  motor. 


Portable  Crank 
Pin  Turning  Ma- 
chine. Operated 
either  by  hand  or 
motor. 


PHILADELPHIA,  PENNA 
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A  "Roundhouse  Job" 

Usually  Means 

A  Half-done  Job     i 


From  the  Proceedings  of  the  I'L'''^':'-/:":-:-'.^.'^  ■■■'■' 

Railway  Tool  Foremen's  Association         (    ( 

which  met  in  Chicago,  Aug.  24-26,  1916 

Mr.  A.  Connell,Tool  Room  Foreman,  Kansas  City  Southern,  Speaking — 

.         "'Lnlil  recently  the  use  of  special  tools  and  /;gs  for  doing  the  various  l(inds  of  rvor}(  in  the  round-  •..  •l'-... 

house   TiHis   unknonm,    nnth   the   exception   of  an   occasional   tool  made   h\j   individual   li>orl(nicn.       I  he   hacff  J.'.iV.  '/■; 

shop  received  all  the  iittentii>n.   the   ivorlci.en  there  havuiii  inanv  useful  special  tools.      Because  of  this  con-  ,:.  >'-  .  ' 
dition.   the  term  'roundhouse  job'   U^as  conuuonly  used  to  indicate  D'or/f  that  D'a.s  half  done  or  done 
just  Well  enoueh  to  last  one  trip  of  the  engine,  and  it  n>as  custonwr\3  for  men  in  the  roundhouse  to  spend         '    '  •  j  • 

several  times   as   lone   in   doing   their   nu>rk   TVithoitt  spa  lal  tools  as   T)>ould  have  heen  required  nuth   then.".  \     :'"  ; 


From  the  Railway  Mechanical  Engineer,  October  1916.  '■''■:y'^-^'.A-\'-^'''--k^^[' 

Excerpts  from  an  Editorial—  N,     -      ';*.!.■:•.: 

"     '  "//  there  is  one  place   m  a   railroad  (irganizati(.'n  that  needs  all  the  assistanie   in   the  matter    of  good     ""•■.•■    ."'';. 

toots    and    special   devices    tt'/Z/i    ivhich    lahor    and    repairs    to    locomotives    may    he    expedited,    it    is    in    the         ..•-■vc' 
engme  house."  '-■'.;.■.:'■ -^ '.-.  ■■'y'.':'i^'' •-.•: 

\"  ."..=  I  •*'*//  IS  the  dutv  nf  the  erjgine  house  foremen  t>>  provide  this  p('n'er  many  //vies  on  sudden  deiiand  and      "'"''.•;•.. ', 
to   have   it   in  such  shape   that   it  can   handle   its   proper   tannage.       (^iiiih   repairs    are    often    necessarv   and      ■■'.  f- •"  '•, 
the  necessarv  n.eans  for  n.ahing  then  should  he  provided.  .  .    ,..       :    '•'  ,  .■.:..; 

H.  B.  UNDERWOOD  &  CO. 
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UNDERWOOD  ^^ 

Make  "Roundhouse  Jobs" 

Well-done  Jobs 


Portable   Milling   Machine.     Op- 
erated either  by  hand  or  motor. 


Portable  Valve  Seat  Rotary 
Planing  Machine.  Operated 
either   by   hand   or   motor. 


i^^  Designing  Engineers 

^  : #    Will   Help  Solve   Your   Problems 
:irriH    For  Special  Tools  for  Special  Jobs 

In   all    r>  iniiilliiiu-i-   tlu-   \tr\    iialurc  ■>!    ilu    \\  •  >rk    r<(|niri-^    thai    ilu-    lortiiirii    <lt\isi-    t"...]'*    w  liiili    will 
ixiudin'    ibf    iiKikiii'.^    <il    np.iirs:    m  \\    in"iil>Kin>    ari-  »•■  •n-iantlv  i>ri-^»iuin.i:   tlutHMh«>.  wliicli   piil»  \->  \hc 
test    tlu'   iiii^tiniity   <>\    tliosf    in    •.hartio   <il    kic-piTi;:;    tlu    ]><i\\ir  aua>    trmn   tlu-   back   -.lini)  and.  at    tin-   *aiue-' 
tinu-.   in   i-ntiditi'm   t<i   liandli- ,ils  raic-d   li>ntiai:r. 

W  r  wt'll  nalizr  that  tlmsf  <mi  tiir  ]>,]>  ar»-  in  a  far  luttt-r  jxtsition  tlian  f>ursfl\r>  i..  know  just  wlia: 
i»  rt<|uiriil  in  tiif  way  >>i  special  t"<iK;  but  tiu\  n>ua!l\  have  iicttlur  tlu-  liim-  lu.r  ilu-  iaoilitii-«.  wliidi 
art-   nt-cH->sary    \><r   tlu-    nalizaton    .ii"   tluir   plan>.  • '"    ■•'"" 

It   i-  at   tlii-  sta.i.;r  in   i!u-  iK-\  il<  .pimnt  «»f  y<tur  idi  a>  tliat    i.nr    lUM.Linin.u    vtiuint-ir^    will    1)^-    a1*f<*  ti> 

i^ivi-  \<<u   tlu-  Ik  lu-lit   lit'  tluir  i-\pi-ri«-nci-.   Iiackid   by   tlu-  l"acilitir>    art'<>r<lt-d    by    tlu-    riuK-r\v<M.d    plant,  ni 

si.lvin-^    \i'ur    pr^iMmi-    in    r..nntcti"n    wiili    tlu-    <U->.iL:n  i>i'    ti'..l>    fur    tlu-    siicci->.-«fnl    acre  .inpli»liin«-ni  ,,{ 

tlu-ir    -]Hcial    jiurpiiM-..                     . /:  .      .---.••...: 


May  we  forward  our  cata-,: 
logue  complete  with  infor- 
mation that  every  railroad 
man  should  have  concern- 
ing Underwood  Portable 
Tools. 


Portable  Cylinder  or  Dome  Fac- 
ing Machine.  Operated  either 
by   hand   or  motor. 


Portable    C  r  a  n 
Pin   Turning    Ma- 
chine.      Operated 
either  by  hand  or 
motor. 


PHILADELPHIA,  PENNA 


11^ 


20 


RAILWAY    MECHANICAL    ENGINEER 


December,  1916 


"Increase  the  Output 


Reduce  the  Cost'^ 


Says  Master  Blacksmith 


In  a  paper  read  before  the  Master  Blacksmiths'  Convention,  Geo.  Fraser  of 
the  Santa  Fe  System  says : 

"There  is  no  place  about  a  railroad  shop  where  such  a  saving  can  be  made, 
provided  the  shop  has  good  tool  equipment,  as  in  the  blacksmith  shop.  Good 
shop  organization  and  a  first-class  supply  of  good  tools  of  all  kinds  are  neces- 
sary to  increase  the  output  and  reduce  the  cost  in  the  smithshop.  In  the  To- 
peka  shops  we  have  about  1,500  dies  and  formers  of  all  kinds." 


I "^^ 


_K^ 


,-^ 


(Trade  Mark  RefUtarcd) 


il. 


-<;' 


^^^L^ 


i 


]    c 


_i_ 
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Fig.  3 — Dies  for  Forming  Spring  Hanger  Ends 


Fig.  3  shows  the  dies  used  for  forming  the  ends  of  spring  hangers  on  a 
4' in.  forging  machine,  and  at  the  same  time  producing  a  fillet  at  A 
without  checks,  flaws  or  scarfs.  The  back  stop  is  set  so  that  the  edge 
B  on  the  boss  of  the  hanger  is  1  in.  from  C  in  the  dies.  The  back  stop 
has  a  spring  block,  as  shown  in  the  illustration,  which  is  forced  closed 
as  the  header  forms  the  end  of  the  hanger.  The  header  is  provided  with 
a  groove  3/16  in.  wide  and  %  in.  deep  to  overcome  the  seam  in  the  center 
of  the  boss. 


FifT-  4  shows  a  method  of  reclaiming  car  axles.  The  scrapped  S-in. 
by  9-in.  axles  are  made  over  into  4!4-in  by  8-in.  axles,  the  ^%-ixi. 
by  8-in  into  3^in.  by  7-in..  etc.,  by  the  following  method:  The 
axle  is  heated  and  is  made  to  the  correct  length  at  A.  At  the  same  time 
the  collar  on  the  end  of  the  axle  is  swedged  down  to  the  sice  of  the 
journal.  The  axle  is  then  annealed.  The  ends  are  heated  and  forged  in 
a  forging  machine,  the  dies  for  which  are  shown  in  Fig.  4.  The  dimen- 
sions A  A  oi  the  dies  are  ^  in.  larger  than  the  axle,  the  dimension  B 
is  1  in.  shorter  than  the  finished  length,  C  is  ^  in.  larger,  D  ia  H  in. 
larger,  and  E  ia  yi  in.  shorter  than  tne  finished  sizes  to  allow  for  ma- 
chining. The  plunger  upsets  the  end  of  the  axles  and  centers  them  at 
the  same  time.  Up  to  the  present  time  over  5,000  axles  have  been  thus 
reclaimed  on  the  Santa  Fe  system. 


Forging 
Machines 


have  been  used  for  many  of  the 
money  saving  jobs  in  the  Santa  Fe 
shops.  Two  of  the  jobs  are  illus- 
trated herewith  from  drawings 
shown  in  Mr.  Eraser's  paper. 

Every  one  of  the  1,500  sets  of  dies 
and  formers  represents  some  prob- 
lem solved  and  money  saved  by  such 
an  equipment. 

Ajax  Engineers  have  data  on  thou- 
sands of  such  railway  forge  shop 
jobs.  They  will  be  glad  to  go  over 
this  with  any  railway  man. 

Write  for  them  to  call  on  you. 

The  Ajax  Mfg.  Co. 

CLEVELAND,  O. 


621  Marquette  Eldg. 
Chicago,    Illinois 


1369  HutkoB  TermiiuJ 
New  York  City 
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Foote-Burt 

High-Duty 
DRILL 


(Compound  Table) 


Built  Both  24  and  36"  Swings 


Has  a  capacity  for  high 
speed  drilling  up  to  3 
inches,  in  solid  steel, 
feeding  to  the  full  capac- 
ity of  the  cutting  edge. 


All  speed  and  feed  changes 
are  accomplished  through  a 
new  quick  change  gear  de- 
vice of  our  own  design.  The 
levers  for  stopping  the  ma- 
chine and  for  changing 
speeds  and  feeds  are  con- 
veniently located  and  are 
within  easy  reach  of  the 
operator  at  all  times. 


Single 

Belt 

Drive 


No 

Shifting 

Of 

Belts 

Required 


All 

Levers 

Within 

Easy 

Reach 
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THE  RIGID  DESIGN,  the  long  spindle  bearings  and  the  perfect  ease  with 
which  the  operator  controls  the  machine,  make  the  Foote-Burt  Drills  par- 
ticularly suited  to  the  classes  of  work  where  extreme  accuracy  is  required.  The 
Compound  Table  is  an  extra  attachment,  consisting  of  an  entirely  new  knee  for 
this  purpose,  the  advantages  of  which  are  obvious. 

Send  for  Circulars  of  High  Duty  Drills 

THE  FOOTE-BURT  CO.,  Cleveland,  Ohio 


David  Whitney  BIdg.,  Detroit 


Wells  Bldg.,  Milwaukee 


ISBWiUfflilflUHIIli 


lUMUIIMiSI 


22 


RAILWAY     MECHANICAL    ENGINEER 


December,  1916 


tJiat  Wears  Out 

itBrealcs 


A'-'  "-      i»-.:"t'J":aF«*'  fei 


The  G.  T.  D. 


"Gun'^  Tap 


wor 


ks 


in 


just  this  way 

— the  chips  are  sheared 
out  and  forced  ahead  of 
the  tap. 

All  the  cutting  is  done 
on  the  first  few  teeth — 
the  balance  of  the  thread- 
ed section  acts  as  a  lead 
screw. 

Tiu'  (leHectinj;  of  the 
chips  prevents  the  chips 
collectinj;  in  the  tlutes  of 
the  tap  and  does  away 
with  bindinjr.  cutting  over 
size,  and  hreakinpf. 

The     small     cut     below 
shows  a  section  of  thread- 
ed   hole    tapped    with    the 
dun      i  ap. 

Note  the  angle  at  which 
the  cliips  are  cut — this  ex- 
plains the  deflecting  ac- 
tion which  throws  the 
chips  ahead  of  the  tap. 


PATENTED  DECEMBER  28,   1915 

A  brief  suniniarj-  of  some  of  the  qualifications  of  the 
"Gun"  Taj)  explains  in  part  the  sudden  success  and 
poi)ularity   of  this  remarkable   tool. 

The  "(jun"  Tap  is  made  of  special  tap  steel — assur- 
ing uniformity  in  hardness,  cutting  size  and  lead. 

It  cuts  true  to  size  in  any  and  all  materials. 

It  shears  and  cuts  instead  of  scraping,  requiring  y^ 
to  ;  J  less  cutting  power. 

All  the  cutting  is  done  on  the  point — the  cleanly  cut. 
accurate  threads  are  not  marred  by  the  balance  of  the 
threaded  section. 

Higiier  cutting  speeds  are  practical — giving  greater 
production. 

Method  of  regrinding  insures  long  life  and  mainte- 
nance of  cutting  size. 

Chips  do  not  accumulate  and  clog  in  the  flutes. 

There  is  as  much  metal  in  the  threaded  section  as  in 
the  shank. 

These  combinations  of  material,  principles  of  design, 
strength  and  ease  of  cutting,  make  this  tap  possible. 


The  Tap  That  Wear* 
Out     Before     It     Breaks 

saves  9(rv  of  your  tap  bills 
l)esi<les  giving  you  greater 
pro'hictioii  and  higher  qual- 
ity   of    work. 

.Send  us  your  blue  prints 
or  samples  of  work  on  your 
t.ipping  proposition.  We 
will  go  over  the  work  care- 
fully and  suggest  the  right 
tap,  cutting  speed,  lubri- 
cant, size  of  ilrill  hole,  etc., 
for   best    results. 


Clip  This 
Corner    Now 

and  get  the  new  bulletin 
that  goes  into  detail — 
shows  results  of  tests, 
etc. 


GREENFIELD    TAP    AND 
DIE    CORPORATION 

GREENFIELD,  MASS. 

New  York 28   Warren  St. 

Chicago 13  South   Clinton  St. 

Canada:    Wells    Brothers    Company    of    Canada, 
Limited,  Gait,  Ontario 


R.  M 
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A  Most  Important  Factor 


in  the  efficient  operation  of  railroad  shops  is  the 
time  element.  Machine  tools  must  be  heavy,  power- 
ful and  mathematically  accurate,  but  above  all  they 


must  be  able  to  turn  out  Rood  work  at  a  good  rate 
of  speed.  The  fact  that  these  requirements  are  ade- 
quately met  is  responsible  for  the  popularity  of  the 


Morton  Draw  Cut  Shaper 

Tile  illustration  shows  a  Morton  planing  the  face  of  a  driving  box  shoe.  The  surface  is  23  inches  long 
and  5'/2  inches  wide.  Three  operations  are  required — roughing  cut.  linishinu  cut  an<l  rounding  edges  and 
the   total   time   is   18   minutes   including   set-up.  j 

The  Morton  Draw  Cut  Shaper  draws  the  work  against    tlic    back-bearing    thereby    reducing   the    strain    on 
the  table  supports  and  eliminating  chatter  by  setting  up   a    tensile    strain    in    the    ram.     This   is   especially 
advantageous  on   long  stroke   work.     Also  a   constant  cutting  s])ee(l  and  a  constant  motor  load  are  main- 
tained regardless  of  the  length  of  the  stroke. 
Write  for   Bulletin   R  No.  6.  containing  full  description  of  Morton  Draw  Cut  Shaper. 

Morton  Manufacturing  Co. 

Muskegon     Heights.    Michigan 
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t/iat  Wears  Out 
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It  ^^ 

Shears  /u 
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"Gun'^  Tap 


wor 


ks 


in 


Q 


just  this  way 

\\\y  iliip-  ;ir<-  *lu;iriii 
..111  iiDil  I'lrml  ;ilu-:iil  '•! 
llu    lap. 

\I1  llu-  (.ulliiiL:  i-  <l"iu 
<>ii  the  iir«i  lew  tl-ttll  — 
tin  li;i!;im<.-  •'!  llu-  tlirvml- 
I  i!  MTtinii  ;ul>  ;i«.  a  Itatl 
-t  rrw  . 

riit  <litlf(iiiiu  i>t'  llu- 
.■lii|)-.  jifts  (111^  tlu-  oliip^ 
.iilltrliii-  in  llir  lhitr>  <•! 
llic  tap  atid  flius  aua> 
uilli  liiiiiliiii;.  JiittiiiL:  '>\ir 
^i/i-.  aiiil   lirrakiii'j. 

llu-      ^niall      cut      ln'l'>\\ 
^Ihi\\^  a  ^ii"ii'>ti  <>i   tlirt-ail 
111    111  ill     t  ip])fil    with    llu- 
"<  Mill"    Jap.  '. 

N'utf  tlu-  aiiulf  at  u  liirh 
"tin-  rtiip>  ;iTf  rm--tliis  i-x- 
l»Iain««  tlu-  ilftliitiiii.;  ao- 
lii.ii  \\  liivli  throw  »  tlu- 
•  liili^  ahrnil  lit'  the  tap 


The  G.  T.  D. 
"Gun"  Tap 

PATENTED  DECEMBER  28.   191S 


••         \   uriti   «iiiiiiiiar\   nl   *<>iiu-  <•!  tlu-  inialituatum^  i>l  tlu   ;- 
■titin"     iaii    i-\plaiii^    iti    part     tlu-    ^uiliKii    ^iurf.>    aiul    :'.- 
jiiiimjarity    nt    ili!>   ri-inarkaMt,-    l>'ii].  •' '■' 

llu-  "•itin"    lap   is  iiiaiK-  i>i    .»priia!   taj>   sti-tl — a»'.iir-    - -,_ 
■'*jiUi   uiiit'i  «riiiit>    in   liariliu-^-H.   iiiltitiL;   <\/y   ami   U-ail. 
\-.        It  i.-iit>  tnii-  ti>  -i/c-  ill  any  and  all  material*.         ,'         ■  ;.• 

It    >hcar-  ami   cuts   iiislt-ail   nl'   MraiiiiiL;.   riiinirinuMf.v;-".' 
"  i",v  '  J  h->s  i-uitiiii;  jdiwi-r. 

Ml  llu-  lUttiiii;  is  iloiu-  i>n  tlu-  point  —  tlu    .Kanly   cut 
acctiratr   thnail-  arc   iu«t    marrnl   !>y   llu-   halaucv  ut   thv 
tl'ri-a<li-<l  »i-ctiiiii.  ':'■''''-■' '-/'^'l 

lliulur   cntiitu;    >i>tT<ls   ari-   practical — uiviiii;    urt-att-r -:   ■ 
pi  •iiliutimi  .;   • 

.MrtliDil   of   ri-yriiulin.!.;    insitrr>   loiiu    lite   ainl   niaintr-   u-' 
iianci    III   cnttiiiii   si/c. 

(hips   (jo   not   accumnlati-   ami   cloy   in    tlu-   ihiti-.      ''■    ',\ 

riurr  i*  as  n;m-h  iiu-tal  in  tin-  thnaiKil  -t-ction  as  iii   V-.' 
tlu-  .viiaiik.  .  ._-■ 

Tlu-.-i-  Colli!. inat  ion-«  oi  inati-rial.  principU-s  nf  <li->iyn    . 
.■«tri-tu.'lh   ami   ca^c  oi  cuttiiu;.   make   ilii*  lap  po^siMt-  v-    •  .' 


The      Tap      That      Wears 
Out      Before      It      Breaks 

•';tv<'S  •*»'»    III    >iinr    l.qi   lull- 
111 -Mr-    i:i\iiiK    >  "I'    Kri-.itt-i 
I'lO'lUi'liiiii  :iiiil  luKlu-r  i|n.'il 
i»>    of   iviirk. 

Si  ml  ti.-.  vciiir  liliif  jiriiil- 
I'l  -.-iiiU'I''*  "•  wmk  nil  \  our 
t.il'l'i'iii       i.r'>|.i#>.iii<.ii  \\  r 

\\ill    JIM  mil    till-    vMiik   laii- 
iiill>    ami    sUKjjcvt    tlii     tinlil 
tajs     clll'tillK      »i'<-i-'l,     Inliii 
cattl,  ^^/l•  lit   ill  ill    liiili-,   ■! 
»tir    ln-vl    rf>.iilt  - 


Clip  Th  is 
Corner    Now 

..ihI  >;.  t  I  111-  111  \\  l.iilli  tir 
iIkiI  >;>'1  >  Itlln  «li-t.iil- 
«li<ix\s  ri-»ult*  «>f  t<-<t-, 
<  ti 


GREENFIELD    TAP    AND 
DIE    CORPORATION 

GREENFIELD,   MASS. 

New    York.  .  ., 28    Warren   St. 

Chicago.      .  .".  . 13   South    Clinton   St. 

Canada:     Wells    Brothers    Company     of    Canada, 
Limited,  Gait,   Ontario 


I 
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A  Most  Important   Factor 

Ml    llic    cliirunt     c,])iriitii  111    m    r;iili"<ia<l    ^liop^    i>    ilu-        mii^l    lu-  ;il>Ii-   u>   lurii   "in    v""!    work   at   a   i: i    ran 

time  element.     Marliiiu    t""ls  must   Ik-  lua\\.  i»)\\tr-       .ii  -^inid.     Tin-  tact  that   tlu>c  riquiri-im-nts  arc  a<1t- 
inl    aiiil    niai  luniatirallx    aicuratf.   l>in    al'"\r   all    llu>        i|iiat(l\    tiu't    i>   rf«]><>ii^il>K     i- ir   t!)«-   poptilarity   ot    tlir 

Morton  Draw  Cut  Sliaper 

Ilu     illii.-irali" 'II    ^lii'U-   a    M"rt<pii    ]>laiiiii'-i    llu-    lac<-    <il    a    drivuiL;    li'.\    -.ii-.i-.       lii.-    •.itrlaiT    i^    JS    iiiflif*    U>uj. 

iini    5    ,    iiicliiN    wiiK.       rinrr    ■ -inialioii^   ar»-    rr(|iiirc«l~r<»ii!^liMiti  vtiJ.iuiir.Hif.:   viil     miiI   nMUHliti;;   f<lL:«>   aii<l 
llu-    tiit.il    tiiiu-    i-    is    niiinitis    iiu-huliii'-;    -it-iiii.  ■'';.'  '  •■      ■     "■•.".-'• 

rill     M. Ill  .11    I  )ra\\    I  lit    ."^liapcr  draws  llu-  w^rk  auaitt^t    ilu-    hark-lM-arinu    tluT«l«y    ritliiriuy    the    >irain    "ii 
liu    laMi-    -ii)ii».ri>   ami    iliininauim    »  li.nu  r   l>\    si-ttiuu   up    a    tiiisilo    >ti*aiti    in    ilu     r.iiii.      This    is    rsiufially 

tilvatitayi'Uis    oti    lnim    stroki-    \\'>rk.      Also    a    rt.ii>uitll    rtilliiiL;    •^pcoil   atid   a   t"ii>iant    iiiMl'ir  I««a«l   ari     iiiaiii- 

:aiiU'iI    ri\iiarilli->s   ni"   llir    Kiil^iIi    ..i'    llu-    -tr..kv.  ...-,•".'     .-.■■..-•    ■  ■•       ..• 

\\  rit^i  .t<.;r    l5iilU-tin    K    .\.».  u.  i.ontaiuiii«    mil   iKsoripttTiii  of  M**r:t.iiH- :J)r:«tt:..i"iH   Sh;ip.vr 

:■  Morion    Maiiulacluriii'r   do. 


Mii>ls.«'L^on 


Hri^^ht" 


Mirlii^aii 
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Hill  I 
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Production  low. 
Insurance  rates  high. 


W^stinghouse 

MachineTool  Motors 

MakeWorkin^  Conditions  Safe 


•\My.  what  a  relief!" 

— Ever  have  that  feeling  as  you  sped  away  from  the  noisy,  crowded  city? 
If  so,  you  can  appreciate  the  mental  relaxation  coming  to  the  workman 
who  steps  from  the  shop  at  the  left  into  the  one  on  the  right. 

It  was  once  a  necessity  to  work  in  dangerous,  improperly  lighted  shops, 
surrounded  by  a  confusing  network  of  line  shafting  and  belts.  The  in- 
ability to  concentrate — the  scattered  efforts — the  nervous  strain  of  such 
surroundings,  has  caused  the  loss  of  life  and  limb. 

The  workman's  loss  is  your  loss — you  pay  the  penalty  from  day  to  day — 
in  lack  of  efficiency — in  congested  shops — in  loss  of  time  and  money — 
and.  in  decreased  production. 

Send  for  Book  3042-A  and  learn  how  shop  practice  may  be  brought  to  the 
highest  standard. 

Westinghouse  Electric  &  Manufacturing 

Company  | 

East    Pittsburgh,    Pa. 

Sales  Office*  in  all  Large  American  Cities 


Production    greatly   in- 
creased. 

Insurance  rates 
reduced  15  to  20 
percent. 


WESTINCHOUSel 
ELECTRIC 


Weso^house 
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m^ 


Ullard 


;^p 


-i^<- 


,  ^fiter^isnifc,--  - 


t^J^i.'^i^    ■^»*~.ijm^.^-^.J^     ^fc** 


parry  th^ioolsrequi^  for   iik^^ 

Ipkl^r 'Dials  reduce  the   time    required    for    geltio|j    il   _   _ 
Wk0^ickel  GeviTS  and  proper  design  give  the  strength,  the  rigi<i 
and  the  * 'stay  there"  to  do 

AN  OLD  JOB  IN  A  NEW  WAY 

Your  copy  of  '*  CUTTING  TIME  BETWEEN  CUTS  **  h  ready  for  niHiiis 

Write  for  It— NOW 

The  BULLARD  MACHINE  TOOL  COMPANY,  I5l^vm 


RAN. WW     MlA  Il.WU  AI.     I^NGIXEIIK 


DtCKMBtK,    1910 


Production  low. 
Insurance  rates  high. 


W^stinghouse 

MachineTool  Motors 

MakeWorkin^  Conditions  Safe 


■'My.   what   a   relief!"        :     "      -  rT 

—  1-Arr  lia\i'  that  I'ocliii^-  a>  \<>ii  ^\)Vi\   a\\a\    t"r<»in  tin-  ii<'i«,\.  rrt'wded  rit\-?.-. 
If  «»,  you  can  apjMcciale  llu-  im-iilal    ri'laxatinii  c-oniiiii;  l<»  llu-  wTkniaii 
\\li<»  ^lc])>«  fi-Miii  i1k-  x1i.,|)  ai   llu-  K'ft   into  ilu-  om-  "ii  tin-  riL^lit.  .    , 

li   wa--  oiuT  a  lu■l•^.'•>>^il\    l«»  work  in  ilan^crous,   inii)ro|)cTly   li|L:lil*.'<l    --110])^. 
-urroun(K-(l   hy  a  confusing;   network    of  line  >liaftin.i;  and  l)elt>.      I  lie  in 
al>ilit\    to  eoneentrale — the  sealleri-(l    effort^ — tlie  ner\ous  strain  oi    such 
surroundin,L:->.  ha^  eau>ed  tlie  loss  of   life-  and  linil). 

J  he  workman's  lo>s  is  vom-  loss — you  pax  tlie  penally  fioni  <lay  l«»  day — 
in  lack  of  elViciency — in  coni^oted  slu.ps  in  loss  of  time  and  mone) — - 
and.  in  tlecreased  production.  •    ' 

Semi  for  I'ook  .•^i)4J  A  and  K-arn  how    shop  practice  may  he  hrouiihi  to  the 
hiiihesi   standard. 

Westinghouse  Electric  &  Manufacturing' 

Company  [1 


Production    greatly    in- 
creased. 

Insurance  rates 
reduced  15  to  20 
percent. 


East    Pittsburgh,    Pa. 

Sales  Offices  in   all   Large  American  Cities 


WESTINCHOUSt^ 
ELECTRIC 


W^sunghouse 
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AN^LDJOB 
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NEW 
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R' J ■»?-""  »*'>f*.t^ 
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^M 


»X  BRASS  BORING  JOB  ON  THE f 

tO%  in*  X  14  |ii«  Bra.ss,  Bored  and  Faced,  20  Minitt^  ^ 

The  Maia  Head  bores— rough  and  finish — and  rounds  the  fillet  J 

The  Side  Head  faces  the  hub  lines 

Two  Turrets   carry   the  tools   required — all  set   for   the   job 
Micrometer  Dials   reduce   the   time    required    for    getting    sizes^-ajttd 
Chrome  Nickel  Gears  and  proper  design  give  the  strength,  the  rigidity 
and  the  **stay  there**  to   do 

AN  OLD  JOB  IN  A  NEW  WAY 

Your  copy  of  "  CUTTING  TIME  BETWEEN  CUTS  **  is  ready  for  mailing 

Write  for  it— NOW 


The  BULLARD  MACHINE  TOOL  COMPANY,  l^VklV.l 


BRIDGEPORT 
A. 


«■■*■   . 
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For  General  Work 

It  makes  no  difTerencc  wlu'thcr  the  job 
is  bar  work  or  chuckiiii;  vvttrk — multiple 
or  sliort-nni  ])ro(liu-tioii.  maximum  etifi- 
cicncv  is  assured  if  the  work  is  done  on  a 

Cincinnati  Acme 
Flat  Turret  Lathe 


The  illustration  shows  a  3^"  x  36"  Cin- 
cinnati Acme  working  on  IMston  Rod 
(iiands  for  3>2"  Piston  Rods.  The  job 
re(|uires  two  chuckinj^s.  but  the  time  for 
hnishinm"  com])k'te  is  within  30  minutes. 

The  perfection  of  desiii^n  and  iii_5.;h  quality 
of  material  and  workmanship  in  this  ma- 
chine  demand   your  consideration. 

(.  onii)lete  information  on  request. 


Acme  Machine  Tool  Co. 

CinciDDati       ....       Ohio 


Quiet  and  Efficient 

What's   the   ii.se   of  ])iillin^  your    Drive 
tlirniio-h  a  b>t  of  j^ears  when  you 
can  (In  it  just  as  well   by  a  l)elt 
that     is     autoniati- 
callv    tiiihtened    bv 


the  weight  of 
t  h  e  ni  o  tor? 
rile  hi'iii'est 
users  of  Elec- 
tric M  o  t  o  r 
i)ri\es  in  the 
countr\-  have 
come  to  this 
Drive  not  only 
heca  use  it  is 
(|uiet,  but  be- 
cause it  is  effi- 
cient. W  h  y 
not  \<iu? 


The  Greaves-KIusman  Tool  Co. 

Cincinnati.  Ohio,  U.  S.  A. 


Two  Cutting  Speeds 

and  constant  return  are  the  features  of  our 
Patent  Tu-Speed  Drive.  The  change  from 
«ine  speed  to  another  i.s  accomplished  instantly 
whik-  the  machine  is  running. 

We  originated  this  device  to  meet  the  demand 
for  a  more  than  one  speed  planer  and  the  re- 
sults have  heen  highly  satisfactory. 

Full  information  upon  request. 


CINCINNATI 
PLANER  CO. 

CINCINNATI, 
OHIO 
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Moderii  Self  Of  i 


In  use  on  a  Warner  and  Swasey  Turret 
Lathe  in  a  large  railroad  shop. 

Modern  Self-Opening  Die  Heads  are 
adaptable  to  all  kinds  of  threading  work. 
They  are  used  on  all  styles  of  turret 
lathes,  staybolt  threading  machines,  etc.. 
and  always  prove  highly  satisfactory. 

The  Gen,  Foreman  says :  "We  like  the 
Modern    Die   Head   because  of  its   large 


inoDie-Heeids 


bearing  surface  under  the  dies.  This 
means  strength  and  accuracy  and  extra 
long  life." 

Modern  Die  Head  will  last  fully  as  long 
as  the  machine  itself. 
Machine  Tool  Manufacturers  will  fur- 
irish  any  equipment  specified.  Why  not 
get  the  Die  Head  of  quality — The  Mod- 
ern. Specify  Modern  Die  Heads  on  new 
machines. 


MODERN     TOOL     COMPANY 


Main  Office  and  Works 


Erie,  Penna. 


NEW  YORK  OFFICE:   2  Rector  Street 

DETROIT  OFFICE: 

246  Gladstone  Ave. 


CHICAGO  OFFICE:  12  N.   Clinton  Street 

F.  Wesley  Parker,  Resident  Eng'r  and 
Export  Agent,  2  Rector  St.,  New  York 


KAII.WW      MI"A  HANK    \i       IW  .1  M.KN 


1  )MhMltl-.l<.    I'M'i 


jpiki- 


For  General  Work 

It  malsi-^  ii>-  ilil'tVrriu-f  \\I\vtluT  ll,i-  ji-l* 
i-  I'.ir  w  I -rk  >  n-  t,lnukii!'_;  w  > 'i"l<  niulli|»lc 
•  r  -liiiiiinn  iM' xiiii'ti.  .11.  maxininni  ctli- 
1  iiii.v  j-  .i-.-.urA<I  if  tlu-  \\ ' 'ik  {•«  <l'>iu-  i 'ii  a 

Cincinnati   Acme 
Flat  Turret  Lathe 


IIk'  illu-trali< '11  <hii\vs'  li  .Vj"  \  .Vi"  (in- 
t  iiiiiati  Aciiu-  working;  "ii  ri-^t'-M  I\"<1 
'  ilaml^  I'T  .V  ."  ri-li'ii  l\i'iU.  IIk'  i''l' 
rr(|uii\-  \\\><  vlinrkiii;^--.  liiit  llu-  tinu-  l""r 
iim^liiiiL:  v.-  nii'Kti-  i^  within  M>  inimUr-~. 

Mir  ]n.TKv  ti' Ml  '•!  iK-^il:!!  anil  lii^li  ([ualit\ 
i  inaurial  aixi  \\  < 'rkiiiaii-«lii]t  in  tlii^  nia 
'line.  <Ktnaii''    \-'\\v   ("ii^.iiK-ratii  i;i.. 

•  "nij>lv1*i'' tni'.  •nuali-'ii  "n  ii.(|iu^t.    ■■.-.■■'.■'. 


Acme  Machine  Tool  Co. 


.1  -^.. 


('inciniiati 


Ohio 


Quiet  and  Efficient 


)ri\  c- 


Wlial'^    ilu-    ii'><.'   of   pnlliiii^    xnir 
iliT'iiiLili  ;i   li'l   <»i   L4c;ir^  w  lu-ii   \<>\\ 
ran   do    it    ju-^i    a 
that      i>      aiitoiii 
rally     tiiilit(.'iH<l 
I  Ik-    wc'ii^lit    of 
I  Ii  r     111 '  •  I  .  I  f  : 
I  In-   III  L^  l;  (.-  - 1 
ii^iTx  oi'    |"Uh-     H 
t  fie       M  <i  t  < .  r 
I  >ri\  i-    in    tlir 
(■•'nnii"\      lia\c 
(■••nir     im     iliiv 
I  )ri\  r  111  ii  I  iiiK 
I>  r  c-  a  n  -  r  ii    i- 
•  fiiiri.    1ml     In- 
<"a'n-v    ii   i^  riVi 
rii-ni.        \\    li  \ 
\\<  >\   \  o n  ' 


riir  (ir('a\es-l\In^inan  T<m)I  (lo. 

(iiiK-iiinati.  ( )liio.  I  .  S.  A. 


Fwo  Cutting  Speeds 


aui!  (-..n^tant  i-rtnrn  arr  tlu-  U-alnrc-  <>l'  "nr 
Patent  Tu-Speed  Drive.  Ilu-  chain.;!.-  fr.  .in 
■  .IK-  ^|>rr(|  t"  an.'thrr  i>.  aco.  •in|»li>«ln.-(l  in>tantl_\' 
whiir   tlu-   iiKu-hiiu-   i^   ninniny".        •.•..■-..    ;.   .-:"'v 

\\  <■  '.ri^inatcil  llii^  iK-\icf  i..  nu-rt  tlu-  dcinantl 
ii.r  a  nii.it.-  than  -.lu-  ^pcrd  |.laiuT  an<l  tlu-  w- 
-nli^  ha\i-  hiTii  liij.;hl\    ^at i-^iactt »r\-. v      .  =  -..-.■■ 

Full  information   upon   request. 


CINCINNATI 
PLANER  CO 

CINCINNATI. 
OHIO 


DuKMI'.Kk.     I'^ld 


KAILWAV     MKCHAXICAL     KXGIXKKK 


Modern  Self  OpffigDie-Heads 


In   u«-c  "ii   a    W  anur  aini   >\\  a^^ix  .  lunx-i 
l.atlK-  in  a  laiL^i'  railroad   ^lit'|».         '    ■; 

M'uk'ni  St'lf-<  )[,ciiin-  hit,-  llra'N  an- 
atlaptalilv-  t<»  all  kind--  ><\  thiWMlinL:  u-'ik. 
I  lu  V  are  used  <m  all  >tyli.-s  tytf  mnct 
lallu'S.  stavlxilt  tiiri'adin^  niaoliinv-.  t-u-.. 
an<l  al\vay>^  |)n>\c  liiL;lil\    >ati>i;uii  tx  . 

Tlic   <icii.    l-'Hi man   says:     "W  t-   liki-   tlu- 
.\lM(lcrn    Die    Head    Ufcailse   <<\    it^    lar-f 


luarin-     •-nri.n.v     nndcr     tlu-     dies.  This 
mran-    -trcin;tli   and   accuracy    and   extra 
\>  <uii  life.""     .  -  ;  :      ■ ,.-._- . 
M' xk-rn    I  )ie  Head  W  ill  Wi<t   fully  as  l-wj, 
a^  llie  machine  it>-ell'. 

-Machine  I-"-!  Manulacturcrs  will  fur- 
nish any  c(|nij>nuMH  vpccitk-d.  \\'h\  tK«t 
;^ci  ihc  I  )ic  ll«.a«l  i>\  (juality- -  The  M-xl- 
crn.  S]Kcii\  M.  dcrn  I  >ic  Il(.ad«-  <•!»  new 
machine-.  ■■■:' 


MODERN     TOOL     COiMFANY 


Main  Oflice  and   W  orks 


Erie.  Penna. 


NEW    YORK    OFI'It  E:   2    K.cf.r   Stree* 

DETROIT  OFFK  K: 

-'46  Glaa--tone  Av.. 


<  ni<  .\<i<i   iill-U  K:   .?J    N"     <  lint. .11    Str«-cl 

F.   \\<-iliy   Park«>r,  k<«i.li-iil    Kitu'r  and 
ExiiOrt   Atf.  tit.  J   R<rt..i    St  .   N'rvs    York 
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HYDRAULIC  MACHINERY 


for  the  Railroad  Shop 


Portable   Shop    Forcing    Press 


We  build  many  hydraulic  tools  for  railroad  use — benders,  bulldozers, 
jacks,  pit  jacks,  shaft  straighteners,  rail  benders,  punches,  shears, 
pumps,  accumulators,  wheel  presses,  forging  presses,  forcing  presses, 
crank  pin  presses,  etc.,  etc. 


Here  is  a  handy,  portable,  self-contained  hydraulic  press  for 
forcing  sleeves,  bushin,ics,  mandrels,  broaches,  cylinder  lin- 
ings and  a  variety  of  miscellaneous  bending,  straightening 
and  general  shop  uses.  We  build  them  in  a  number  of  types, 
both  open  jaw,  two  and  four  rod  styles,  single  or  double 
plunger  pump. 


We  build  a  number  of  hydraulic  machines 
for  assembling  elliptic  springs  for  testing 
and  for  banding  and  stripping  the  bands  from 
springs.  The  machine  shown  here  is  a  com- 
bination banding  and  stripping  press.  It 
embodies  all  the  features  of  individual 
presses  and  is  a  verv  economical  tool  where 
-the  layout  of  the  shop  permits  of  this  com- 
bination. 


Combintd   Spring    Banding   and   Stripping   Press 


We  show  here  one  of  our  presses  for  forcing  crank 
pins  into  locomotive  wheels  and  for  miscellaneous 
shop  and  field  forcing  work.  These  presses  are 
built  adjustal)le  in  height  so  that  the  center  line 
of  the  ram  can  be  brought  in  direct  line  with  the 
center  of  the  pin  without  moving  the  wheel. 
These  presses  are  built  in  a  variety  of  sizes  and 
with  either  hand  pump  or  motor  driven  pump. 


S6g  Watson-Stillman  Co. 

ENGINEERS    AND    BUILDERS    OF 
HYDRAULIC  MACHINERY 


1£8  Fulton  St. 


New  York  City 


Chicago,  McCormick   Building 


m 


Portable  Crank  Pin  Preat 


December,  1916 
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The  Only  Limit  to  Production 
is  the  Capacity  of  the  Furnace 


Acme  Heading  and  Forging  Machines 

Acme  Headiui^  and  Forging  Machine  upsetting  superheater  tubes.  There  are  two 
operations  with  two  heats.  The  first  operation  is  upsetting  the  end,  and  the  second 
is  forming  the  stock  for  the  ball  joint.  The  production  is  limited  only  by  the  activity 
of  the  operator  and  the  capacity  of  the  furnace.  The  latter  is  most  important  and 
should  be  constructed  according  to  the  most  approved  design. 

The  dies  and  plungers  are  constructed  to  turn  out  a  finished  product  with  a  minimum 
number  of  blows.  Square  and  Hexagon  heads  are  made  with  two  or  three  strokes; 
standard  upsets  at  one  stroke ;  and  rivets  at  a  single  stroke  right  off  the  rod. 

We  also  make  a  complete  line  of  Hot  Pressed  Nut  Machines,  Rotary  Thread  Rolling 
Machines,  Hammer  Bolt  Headers,  Nut  Burring  Machines,  Automatic  Feed  Bolt  and 
Rivet  Heading  Machines,  Automatic  Nut  Tappers,  and  x\utomatic  Bolt  Threaders. 


Full  information  on  request. 


The  Acme  Machinery  Co. 


Cleveland,  Ohio 


fflKKIIHItii 
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RAILWAY     MiXHAXICAL     EXGIXEEK 


Decembkr,  1916 
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HYDRAULIC  MACHINERY 


for  the  Railroad  Shop 


We  build  many  hydraulic  tools  for  railroad  use — benders,  bulldozers, 
jacks,  pit  jacks,  shaft  straighteners.  rail  benders,  punches,  shears, 
pumps,  accumulators,  wheel  presses,  forging  presses,  forcing  presses, 
crank  pin  presses,  etc..  etc. 

I  I  ere  IS  ri  hanii\.  iMMiaMv.  -tli-i"niaiiK<l  hxtiraulic  press  tor 
lorrinL;  >K(.\  e>.  lin^lnnL:^-.  niandrrN.  br.  laolu-^,  cvlindcr  liu- 
iiii^s  and  a  \ariit\  "i'  nii^iellane<  >n-  hoiidiui;.  strai.^htening 
and  L^etK-ral  --lii'i*  u-e>«.  W  «.•  Knild  tlnni  in  a  number  <»t  types, 
1m  all  ■■pen  jaw.  tw^  an<l  t-'Ur  v  ■<!  ■>tyle->.  sini^le  or  d»mble 
i.luni^er  imtni*.  v'"-  •■.■"!•■'•.•■'•■-'. 

We  I'uild  a  iinnilur  ■•!  liv<lraulic  niaciiines 
i'<ir  as<eml»linu  ellii)tie  -prinijs  tt»r  testing 
and  ■'■■r  bandini;  and  stripping  the  bands  from 
-prin;4>.  Ihe  maeliitie  -«Ii.iwii  here  is  a  com- 
liinaiion  banding  and  stripping  press.  It 
iinlx  .dies  all  the  features  of  individual 
pre^-es  and  i-<  a  \(.r\  ee'inoinieal  tool  where 
-'the  la\'^nt  "i"  tile  .>hop  permits  ui  this  cuin- 
linat  i-  >u.  '!  ■•  '  '■  '  '  ■      ■  :.■■  '.-  '  '   ■ 


(  ollll 


>uii.(l  SpriH;^   Ban4inR  and  Strit>ptiiK    l'> 


\\  e  >i»ow  lure  one  oi  ■■nr  pi"e'.>e->  !■ -r  i^'iiiii^  ir.nik 
pins  into  ]■  n^ 'niotiM-  ulu-el-  and  ^ -r  ini^eeHaiie' lU- 
-liop  and  lield  i'"reing  \\^>rk.  jlu-^e  pre^>e-  are 
built  adju-t.iblf  in  heiuilit  -<  ■  that  the  miter  lim 
'■:  the  r.iiii  eaii  be  br.  ■uuhl  in  dinei  liiu-  with  tlii' 
eenter  '-i  tlu'  ]>iii  witli^iut  nb'\inL:  ilie  wheel. 
I  lie'^e  pri--r^  are  built  lii  a  \ariet\  ■■!  -i/e-«  and 
with  either  liaii"!  pniii]'  •  •]■  iii.'t^'r  dri\t.-ii  pump. 


U/>e  Watson-Stillman  Co. 

ENGINEERS    AND    BUILDERS    OF 
HYDRAULIC    MACHINERY 


IfiS  Fulton  St. 


New  York  City 


Chicago,   McCormick    Building 


Portable  (  r:;iiK    Pin   Press 


)Ki  l-.MHKk,     IVlO 


ill|||n:p,:'iM-!" 


iv'Aii.w  \^     Ml".!  ii.wu  \i.    i:\(.i.\i:i:i< 
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The  Only  Limit  to  Production 
is  the  Capacity  of  the  Furnace 


Acme  Heading  and  Forging  Machines 

Arinc    IfiTKniiLi"  and    I'nri^inti    Machine  upsctiiiii^    superheater  ttihes.     There   are   l\v«» 

■ ']n.rati. 'H-   with   \\\><  heats.       Ihe  t'lr^t  c  ipiTati"!!   i--  iipsettiiiL;  the  end.  and  the  second 

i--  l-'nniiiu;  the  ^toik  lor  ihe  ball  joim.      The  |>r"(lueli<  m  ir,  |iniit«.-<|  ..;il\    h\    ihe  aetivitv  ]/ \ 

<i|   tlu-  ■ '|)crati  .r  an<l  the  eajtacitv  of  the   fnrnaee.       The   latter   i^   ni<  isi    ini]M»rtant    and  .:• 

-"li'iuld   lit,-  CI  iii-inioted   aeeordiiiLj  t<>  the  in< '^i   ;i].])ri '\  e<l  de>^iiin.  -  .'^    / 

riir  die-  and  jiliini^ers  are  f  •ii>trueted  \>>  luru  ■•in  a  lini>lifd  pi'Mhii-l  with  a  initinnnni  1:  ....", 

lunnliei   •<{  1il"i\\->.     Stpiare  and   lie.\a_L;"ii  head-  are  made  with  nv<>  "r  three  strokes;  \    -.: 

stattdarti  n|>-t,t-  at  ••ne  -iroke;  and  rivets  at  a  -iiiL^lv  -tr^ke  ri^ilit  < 'tV  the  rod.  -'•  -  • 

\\\-  al-o  inaki-  a  e<inii>Kte  line  <♦{  Hot  I 'i\->-i.d  Xnt  Maehiiie-.  l\ot;ir\  Thread  l\o|lino 
Maehine-.  Ilaminer  \'»<\{  Header-.  Xnt  lUnrinL;  .\hudiinr-.  Antonialie  Tied  liolt  and 
l\i\et    llea<lin_L;   Maehines.  Autoinatio  Xnt    Tapper-.  an<l  Anioinaiie  Holt  'Tlirea<lers. 


Full  information  on  request. 


The  Acme  Machinery  Co. 


Cleveland,  Ohio 


fUfHIii'ili;  h  j'l 


:n'i,!'iilf'!ii;l:!!ihlili:!;!i-iil-':.;i:.: 


:;ij'in:;ii|iilii;iiitiiiliiiliiiii)iiii:iiib;«li;iil:'iM. ' 
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CARBORUNDUM   WHEEL  IN   THE  FOUNDRY 


ALOXITE  WHEEL   FOR   TOOL   GRINDING 


The  Grinding  Wheel  in 
the  Railroad  Shop 

GRINDING  has  become  a 
^  recognized  shop  econ- 
omy and  the  grinding  wheel 
an  indispensable  tool  for  the 
quick  removal  of  stock,  the 
production  of  accurate  di- 
mensions, fit,  and  finish — m 
the  saving  of  time  and  labor. 

Carborundum 

and  Aloxite 

Grinding  Wheels 

Have  made  possible  a  hundred  and 
one  railroad  grinding  operations — 
they  have  in  many  cases  revolution- 
ized railroad  shop  practice. 

Carborundum  for  car-wheel  grind- 
ing, brass  or  bronze  bearings,  general 
cast-iron  work. 

Aloxite  for  guide-bar  grinding,  link 
grinding,  and  general  steel  work. 

The  real  secret  of  successful 
grinding  is  in  getting  close  to  Car- 
borundum service  in  getting 

The  Right  Wheel  in  the  Right 
Place 


Write  Our  Service  Department 


The 
Carborundum  Company 

Niagara  Falls,  N.  Y. 


ALOXrrE  WHEEL  GUIDE  BAR  GRINDING 


New  York         Chicago 
Cleveland      Pittsburgh 


Boston         Philadelphia 
Cincinnati       Milwaukee 


December,  1916 
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Re-grind  Your  Threading  Dies 
With   the   Dumore   Grinder 

When  a  bolt  threading  die  becomes  dull  or  battered,  the  usual  ])ractice  is  to  anneal 
the  die,  then  have  your  tool-maker  file  it  out  and  re-harden  it.  If  you  follow  this 
operation  carefully  you  will  find  it  takes  about  three  hours  on  the  average.  Then 
the  die  must  be  re-hardened,  which  is  very  liable  to  warp  it.  All  of  this  can  be 
eliminated  and  the  work  done  in  1/12  of  the  time  by  using-  a  DUMORE  Grinder. 
It  means  that  you  can  grind  the  hardened  die.  There  will  be  no  necessity  of  an- 
nealing it. 

The  DUMOKK  (Jrinder  is  doing  unusually  good  work  for  a  large  number  of  manu- 
facturers and  Railroads.  It  will  do  a  great  variety  of  grinding  and  the  more  diffi- 
cult the  job,  the  better  the  DUMORE  shows  up. 

What  you  need  in  order  to  do  an  accurate  job  of  grinding  is  high  speed.  This  vou 
get  with  the  DUMORE;  10,000  r.p.m.  on  the  uK^tor  spindle  and  30.000  r.p.m.'  ..n 
the  internal  spindle.  The  DUMORE  is  the  only  portable  grinder  giving  you  the 
correct  surface  speed.  .. 

The  motor  used  in  connection  with  the  DUMORE  (irinder  is  one  of  (jur  universal 
type,  operating  equally  well  on  direct  or  alternating  current.  The  motor  and 
the  internal  spindle  are  equipped  with  S.  K.  F.  Ball  Bearings.  All  moving  parts 
are  dynamically  balanced,  eliminating  all  vibration.  The  DUMORE  quickly  be- 
comes known  as  the  "handy  tool"  as  it  can  be  carried  from  one  job  to  another  and 
set  up   in   a  lathe,   shaper  or  milling  machine  in  a  moment.  ■■■'=■ '::'l 

Let  us  tell  you  more  about  this  Grinder.  We  will  be  glad  to  put  the  Grinder  in  one 
of  your  shops  so  that  you  can  test  it  under  actual  working  conditions. 


WISCONSIN     ELECTRIC     COMPANY 


4003  DUMORE     BUILDING 


RACINE,  WISCONSIN 


,■?(. 
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tAKBORLNDUM    WHtEL   IN    THE   FOUNDRY 


ALOXITE  WHEEL   FOR   TOOL   GRINDING 


CAR   WHEEL  GRINDING  CARBORUNDUM    WHEEL 


The  Grinding  Wheel  in 
the  Railroad  Shop 

GRINDING  has  become  a 
^  recognized  shop  econ- 
omy and  the  grmdmg  wheel 
an  mdispensable  tool  for  the 
auick  removal  of  stock,  the 
production  of  accurate  di- 
mensions, fit,  and  finish — in 
the  saving  of  time  and  labor. 

Carborundum 

and  Aloxite 

Grinding  Wheels 

Have  made  possible  a  hundred  and 
one  railroad  grinding  operations — 
they  have  in  many  cases  revolution- 
ized railroad  shop  practice. 

Carborundum  for  car-wheel  grind- 
ing, brass  or  bronze  bearings,  general 
cast-iron  work. 

Aloxite  for  guide-bar  grinding,  link 
grinding,  and  general  steel  work. 

The  real  secret  of  successful 
grinding  is  in  getting  close  to  Car- 
borundum service  in  getting 

The  Right  Wheel  in  the  Right 
Place 


Write  Our  Service  Department 


•'■  ( ... 


The 
Carborundum  Company 

Niagara  Fatb,  N.  Y. 


ALOXITE   WHEEL  GUIDE   BAR   GKINr'MG 


New   York  Chicago 

Cleveland       Pittsburgh 


Boston  Philadelphia 

Cincinnati        Milwaukee 
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Re-grind   Your  Threading  Dies 
\Mth    the    Dumore    Grinder 

;v-':  ■  '    \\  lu'ii  a  Ixilt  tTin-adinii-  die  hec"  mu--  dull  "V  Kaltm-il.  llic  u^ual  ])i"art jrv  i^  in  aiiiK-al 
■;;;.,.  the  «lic.   tlicu   lia\r    vnur   t".  >l-)iiak<.T   tiK-   it  i>\\\  an»l  rr-liariK-n  it.     i  l'  \  •  <u  f  .11<>\\    thi- 

■v;.-  .-.  "ptTati'iii   oarcfully   y<»u    will    liiul   it    lake-- ali- .nt  tliri-i-  hi  mr^  •  iii  tlu-  a\  iTa^^c-.    'riu-ii 

:■.-•■    tin-  ilir  imi-t  \k-  ri--har(lrin.'«l.  wliioli  i«-  \  cr\    liaMr    t"    \\aT]i    it.      All    "i"    ihi-   v'aii    l.>e:'   '■      ",•' 

.•■..••■..  fliniinatnl  and   tiu-   \\<'rk  dmii-   in    1    12  i»f    ilu-  linir  1)\    ii-<i)i^-  a    IM'M<)1\1-'.  (  iriiid«.-r 

..■••';..■.  It    iiu-an^  that    \  ■ 'ii  can   sjiinil   the  hardrned  dir.       riu-ic  will   1k'   no  lUiu-^-it  \-  <•!    an  .       ' 


UL-alni^  It. 


rhi-  IH'M'  >I\I"  'Irindcr  1-  d"inL;  unii^iialty  ^v,,  ,d  \\.>rk  f'-r  a  laruv  iiiimlK-r  -it'  tnanu 
':■■':■■  lactnrcr^  and  l\ailr<  <ad<.  It  will  (h<  a  yriat  \  arii-ty  i*l\«iTindiniL;  and  tlu'  ni<>rc<lifVi 
,0..;/.-.  cult  the  j<t]),  thi;l)cttor  th(vl)r.\l()l\I-:  sh.iuv  ii|).    :"  ■ 

.'^  -.-'What  yoii  ncol  in  nrdor  tt  >  (1t«  an  nortiratv  j' ih  <>t' orjndini:  i- hitih  -pt.H-<!.    Thi»vi»n 
••;•>■■   j^j-ft    with    tlu-    Dl'MnKl'.:    1(».(MX)   r.|..in.   "U   the  ni"t.>r  -j-indk-  and   ,^(  >.i  k  xi  r.]..ni'  .'n 
.■>.'.•  tlu-  internal   spindle.       Idle    l)l'M<  »l\l'.   i'^  the  .inl\    i).irtaltle   i^rinder  i^i\  in^    \  ■ -n   the 
;■••'■:■    C'lrreet   -iirfaee   -]ieed.    .■••\'  ■>.■  • 

'•.■•/••'  I  he  niiitof  n-^ecl  in  connection  \eith  the  I 'I  M '  •  l\  I.  (  iiinder  i^  on*,- of  .  ,ni  uni\  «.T-al 
:v  ■'■•■  t\|)e.  operating-  eiitially  well  on  direct  or  aht-rnatiniL;'  current.  Tile  tuotor  and 
•.;'.:.■.  the  internal  -pindle  are  e<|ui]>ped  with  S.  K.  !•".  I'all  I  Jearini;-.  Ml  nio\  in«»- ]»an  •* 
,";;:'  are  dynatnicallx  halanced.  eliniinaliny-  ail  \iliration.  I  he  I  )l  '  M(  >l\  I'".  <|uickl\-  he 
'•>■;'/  Comes  known  a^  the  "hand\  tool"  as  it  can  he  carried  from  one  joh  to  ;ui'.jtlicr  and 
':•,'■.."■  «-et    uj*    in    a    lathe.    >haper   or   milling;    machine  in   a   moment.    '       .'V        .•.••..■'•.■■. 

^•;  ■,!  ^f't  It""  t<H  yoti  more  about  thi^  ( Irinder.   \\'e  will  1»e' t^lad  to  jtut  the  ( Irindei-  in  ■•ne 
::  ,7:..   ttf  yuiu"  sliKps  so  that  _\<)U  can  test  it  under  actual  uovkins.;  con<lition-. 


WISCONSIN     ELIXTRIC     COAIPANY 

4003  DlNfORE     BUILDING  "-  RACINK,  WISCONSIN 
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Flue  Welding  Difficulties 
Eliminated 

Built  to  meet  the  requirements  of  present  day 
railroad  shops,  and  in  the  light  of  years  of  ex- 
perience with  flue  welding.  Embodying  many 
distinctive  features  which  make  for  better  re- 
sults and  greater  economy  in  operation,  the 
new 

SOUTHWARK 
FLUE  WELDER 


enables  one  crew  to  easily 
weld  120  superheater  flues 
in  a  day  of  ten  hours. 


Three-quarter  View  of  Welder 

A  special  device  allows  the  working  of  the 
weld  on  the  inside  instead  of  on  the  outside. 
Further,  it  is  built  sufficiently  strong  to  per- 
form the  welding  of  large  flues,  and  it  takes 
safe  ends  of  length  greater  than  the  limit  of 
the  ordinary  type  of  welder. 

Furnace  is  located  immediately  in  front  of 
welding  mandrel,  thus  effecting  a  saving  in 
time  and  heat.  Motor  located  on  the  frame 
work  underneath  the  gearing,  takes  up  little 
space.  Due  to  economy  of  operation,  the  size 
of  this  motor  is  less  than  for  any  t)ther  flue 
welder. 

Send  for  new  circular  explaining  how  the 
Southwark  Welder  eliminates  the  flue  weld- 
ing difficulties  encountered  in  the  past,  and 
describing  its  strong  features  and  distinct 
advantages.  It  is  a  step  to  better  results 
and  lower  costs.  Get  the  facts  concerning 
this   addition   to   the   Southwark  line. 


Southwark  Foundry  &  Machine  Co. 

Philadelphia,  Pa.,  U.  S.  A. 


A 

Time  Saver 


Where  railway  shops  are 
working  overtime;  where 
rush  orders  are  coming  in 
every  day,  every  tool  or 
machine  that  saves  time 
pays  a  dividend  on  the 
investment. 


Canton 

Portable 

Crane 


Here's  a  portable 
crane  that  calls  for 
the  service  of  one 
man  —  yet  the  one 
man  and  this  crane 
do  the  work  of  six 
men.  Take  a  2-ton  casting,  for  example — you  want 
to  place  it  in  some  remote  part  of  the  shop — the 
overhead  crane  can't  reach  the  place.  The  Canton 
Portable  Crane  with  one  man  can  do  the  job.  That's 
why  over  50  railroads  are  using  Canton  Portable 
Cranes  and  that's  why  railway  shop  men  call  it 
"The  Handiest  Tool  In  The  Shop." 

Book  E-53  with  details  and  prices  on  request. 

CANTON  FOUNDRY  &  MACHINE  CO. 

CANTON  Manufacturer,  of  OHIO 

Industrial    Turntables,    Portable    Floor   Cranes    and   Hoists. 


Used  in  Many  Railroad  Shops 

For      Irregular      Forgings      many 
Railroads   regularly  use 

ERIE 

SINGLE    FRAME 

STEEL   FORGING 

HAMMERS 

because  of  the  liberal  dis- 
tance between  the  Die  and 
Frame,  and  because  these 
hammers  are  built  not  alone 
for  such  service,  but  for 
hard    service. 

Anvil,  Frame  and 
Cylinder,    semi- 
steel      castings  — 
not  ordinary  gray 
iron.      Piston  and 
Rod   forged   from 
best     grade     of 
open   hearth   steel 
m  one  piece.     Safety 
Piston   Stop.     Abso- 
lute control  of  ham- 
mer at   all  times. 

Deliveries      Can 
Be  Made 
Promptly. 

Drop  Ut  a  Pottml  for 
More  information 

ERIE    FOUNDRY   COMPANY 

Erie,  Pa. 
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In  Step  With  The  Stars 

IN  1777,  when,  at  the  suggestion  of  Washington,  Betsy  Ross  made  the  first  American  flag, 
she  stitched  upon  its  field  of  blue,  thirteen  six-pointed  stars,  one  for  each  of  the  original 
States  of  our  union,  and  such  were  the  number  and  shape  of  the  stars  upon  the  flag  adopted 
by  Congress,  June  14th,  1777. 

The  progress  of  our  country  is  clearly  visioned  by  the  increase  in  the  number  of  stars  which 
displaced  the  combined  crosses  of  St.  George  and  St.  Andrew  appearing  upon  the  first  distinct- 
ive American  flag  that  indicated  the  Union  of  the  Colonies,  that  flag  first  unfurled  at  Cam- 
bridge, Mass.,  Jan.  2nd,  1776.  And  this  flag  of  the  stars  and  stripes  was  first  displayed  in  battle 
by  Col.  Peter  Gansevoort  at  Fort  Stanwix,  now  the  city  of  Rome,  N.  Y.,  on  August  9th,  1776. 

The  six-pointed  stars  gave  way  to  stars  of  five  points,  their  number  increasing  as  our  coun- 
try grew,  until  today  the  flag  that  we  love  carries  forty-eight  stars.  Such  are  the  stars  of 
our  flag  of  liberty  and  industry. 

But  another  star  took  its  rightful  place  in  the  field  of  industry — the  five-pointed  star  of  the 
Coes  Steel  Handle  Wrench,  and  no  more  appropriate  symbol  could  have  been  chosen  lor  this 
type  of  the  wrench  which  has  kept  step  with  the  stars  for  seventy-three  years. 

One  hundred  and  four  years  ago,  in  Massachusetts,  a  state  represented  by  one  of  these  origi- 
nal stars,  and  when  there  were  yet  but  eighteen  stars  upon  our  flag,  Loring  Coes,  the  maker 
and  patentee  of  the  first  Coes  Wrench,  was  born.  Seventy-three  years  ago,  when  the  stars 
had  increased  to  twenty-six,  that  wrench  was  first  available  for  man's  service.  Five  vears 
went  by,  and  in  1848,  when  our  flag  bore  thirty  stars,  the  demand  for  "Coes"  Wrenches  had 
reached  500  to  600  per  month. 

The  year  1869  saw  37  stars  upon  our  flag,  and  the  demand  for  "Coes"  increased  to  6,000  to 
9,000  per  month,  while  today,  with  48  stars  upon  our  flag,  the  sales  of  "Coes"  Wrenches 
number  over  a  million  a  year. 

Just  as  the  stars  of  our  flag  have  kept  step  with  the  growth  of  our  Nation;  just  as  they 
typify  strength  and  right  service ;  so  the  star  of  the  "Coes"  Wrench  has  kept  step  with  our 
industrial  growth,  and  typified  strength  and  right  service,  which  is  why  it  has  been  so 
aptly  said : 

"Coes"  Wrenches  Helped  Make  the  Modern  Railway  Possible 
"Coes"  Wrenches  Are  Helping  Make  Modern  Railways  Profitable 

Send  for  Catalogue  and  You'll  See  Why 

COES  WRENCH  COMPANY,  Worcter.  Ma«.,  U.  S.  A. 


* 


• 


Agents:  J.  C.  McCarty  &  Co., 

29  Murray  St.,  New  York. 
438  Market  St.,  San  Francisco,  Cal. 

ISlS  Lorimer  St.,  Denver,   Colo. 


Agents:  John  H.  Graham  &  Co., 

113  Chambers  St.,  New  York. 
14  Thavies  Inn,  Holborn  Circus,  London. 


• 
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Oxy-Acetylene  Welding  and  Cutting 


Saves  Time  and  Money 
on  Shop  and  Track  Work 

No  matter  what  other  welding  methods  you 
now  use,  you  also  need  the  Prest-O-Lite 
Process.  In  many  cases  the  strength,  economy 
of  labor  and  materials  so  easily  accomplished 
by  this  process  are  entirely  outside  the  range 
of  other  welding  methods.  The  outfit  is  truly 
portable — ready  for  instant  use  inside  or  out- 
side the  shop. 

Progressive  roads  everywhere  are  finding 
oxy-acetylene  welding  a  most  valuable  routine 
process  for  everyday  shop  and  track  repair  and 
construction  work. 

Backed  by  Prest-O-Lite 
Universal  Service 


The  Prest-O-Lite  Process  employs  both 
gases  (acetylene  and  oxygen)  in  portable 
cylinders.  Prest-O-Lite  Dissolved  Acety- 
lene (ready-made  carbide  gas)  is  backed  by 
Prcst-O-Lite  Service,  which  insures  prompt 
exchange  of  empty  cylinders  for  full  ones. 
Provides  dry,  purified  gas,  insuring  better 
welds,  quicker  work,  and  lower  cost,  and 
also  avoids  the  large  initial  outlay  and 
heavy  depreciation  incurred  in  making 
crude  acetylene  in  a  carbide  generator. 

Necessary  equipment  is  nt)t  expensive.  We 
furnish  high-grade  welding  apparatus  for  $60 
(Canada,  $75)  ;  acetylene  service  at  additional 
cost.  Adaptable  for  oxy-acetylene  cutting  by 
the  addition  of  special  cutting  blow-pipe. 
Thorough  instructions  are  furnished  free  to 
every  user  of  Prest-O-Lite  Dissolved  Acetylene 
so  that  any  average  workman  who  understands 
metals  can  learn  the  process  quickly  and  '^asily. 


Write  for  full  particulars  of  the 
Prest-O-Lite  Process  of  oxy-acety- 
lene  welding  and  cutting.  Ad- 
dress Railway  Sales  &  Service 
Dept. 


The  Prest-O-Lite  Co.,  Inc. 

The    H'orld's    Largest    Makers    of 
Dissolved  Acetylene 

v.    S.    Main    Office    and    Factory: 
807    Speedway,    Indianapolis,    Ind. 

Canailiaii    Office    and    Factory: 
Merrittoii,    Ontarir>. 

53    Branches    and    Charging    Plant* 


Compressed  Air  at  Low  Cost 

WITH 

'Chicago  Pneumatic"  Fuel  Oil  Compressors 


Stationary    or    tank    mounted    for    portable   use 

Class  X-SO  Compressors  being  self-contained 
readily  lend  tiu-tusolves  to  the  unit  system  for  air 
power  plants  of  larjj;e  capacity  and  operate  at  here- 
tofore unattainal)le  economies,  independent  of  boil- 
ers, engines,  shafts,  belts,  gears,  dynamos  or  motors. 
The  low  cost  of  power  production  and  the  elimina- 
tion of  costly  losses  make  for  cheap  compressed  air. 

They  are  made  in  capacities  up  to  550  cu.  ft.  and 
will  operate  successfully  on 

Crude  Oil     Stove  Oil     Diesol  Coal  Oil 

Fuel  Oil        Star   Oil       Solar  Oil      Kerosene 
Residuum      Calol  Gas  Oil 

wliich  means  low  operating  cost. 

CHICAGO  PNEUMATIC  TOOL  COMPANY 

1066    FISHER    BUILDING  S2    VANDERBILT    AVE. 

CHICAGO       Branches    Everywhere  NEW  YORK       A  4 


Thermit    Weld    19    Inches    Long    Was    Made    on    Engine    Frame 
and  Part  of  Cylinder   Saddle   by   the   Southern   Railway. 

495  Railroad  Shops 
Are  Using  Thermit 

Thermit  offers  the  only  sure  and  reliable  repair  for  locomotive 

frames  and  other   hcivy   sections. 

The  superheated  liquid  Thermit  steel  is  produced  in  bulk  and 
poured  all  at  once  into  a  mold  surrounding  a  broken  section,  re- 
sulting in  the  perfect  amalgamation  of  the  Thermit  steel  with 
the  parts  with  which  it  comes  in  contact.  The  fact  that  those 
parts  are  first  preheated,  makes  the  weld  doubly  sure. 

The  operation  of  welding  locomotive  frames  is  easily  accom- 
plished, without  removing  the  frame  from  position,  and  with  very 
little  dismantling,  no  matter  if  ths  frame  be  broken  in  the  splice, 
jaw,  next  to  the  cylinder  saddle,  or  at  any  other  point.  The  en- 
gine  is  returned  to   service  in   from  ten   to  twelve  hours. 

Hundreds  of  thousands  of  pounds  of  Thermit  are  being  used 
annually    by    railroad   companies. 

There  is  only  one  reason  for  this  and  that  is  that  Thermit  pro- 
duces results  and  we  all  know  that   "results  count." 
Our  pamphlet  No.  2151   will  be  of  interest. 

GOLDSCHMIDT   THERMIT    CO. 

120    BROADWAY,    NEW   YORK 

329-333  fttsM  SL.  Sm  Fnidsci  103  llidHMrf  SI..W.,  IwnIi.  Oct.  7308  S«.  UkipAn..  CkiciK 
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Expert  Opinion  On  Arc  Welders 

There  are  two  types  of  arc  welders  available  for  railway  shop  use. 

The  clippings  reproduced  here  are  taken  from  the  leading  railway  publications 
of  the  country.  They  show  the  opinion  of  capable,  experienced  men  on  the  rela- 
tive merits  of  the  two  types. 


-rb-^ 


Lincoln 

Arc 

Welders 


are  lariabic  voltage  machines. 
They  deliver  at  all  times  current 
of  the  exact  voltage  required  for 
the  work  then  being  done.  There 
is  no  resistance  ballast  needed  in 
circuit  to  "cut  down"  the  voltage, 
the  power  thus  wasted  on  other 
types  of  welder  is  saved. 

The  power  for  the  Lincoln  Arc 
Welder  is  taken  direct  from  the 
shop  mains  and  does  not  require  a 
heavy  and  expensive  special  dis- 
tributing system  to  carry  current 
to  the  welding  stations. 

There  are  other  points  of  advan- 
tage in  the  Lincohi  Welder  which 
deserve  most  careful  investigation. 
W^rite  for  our  welding  engineer  to 
go  over  your  welding  problem  in 
detail. 


From  "RAILWAY  MECHANICAL  ENGINEER,"  November,   191S. 


<Tr,'iir^niiUj    TT    Hi  ihiii  III    I      to  Urt,it,V  '*  "sfd  b,f 


From   Report  of  Committee  on   Electric  Welding.     A»*ociatioa 
of  Railway   Electrical  Engineers,  Oct.  31,  191C. 


The  Lincoln  Electric  Co. 


Cleveland,  O. 


New  York  City 
(Singer   BIdg.) 
Buffalo 


Chicago 

Columbus 

Detroit 


Philadelphia 
Pittsburgh 
Toronto,     Canada 


Agencies  in  Other  Principal  Cities 


^.    N^\^        \^ 


^\fC 
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Jessop's  Best  Carbon  Steel  and  ^^Ark"  High  Speed  Steel 


FOR  DIES  AND   HIGH  GRADE  TOOLS 


Always  Uniform 


Most  Eoonomical 


ARK. 


Jessop*s  **Ark**  High  Speed  Steel 

Has  Stood  the  test.  Has   many   imitators  but   no  equal 

Manufactured  in  Sheffield,  England 

TOOL      STEEL      FORCINGS 
Wm.    JeSSOp    &    Sons,    Inc.,    91  John  street.  New  York  City 


Boston  Warehouse.  If3  Hifh  Street 


St.  Louis  Warehouse,  714  No.  Znd  Street 


M'areAoasca  throughout  tho  U.  S. 


A  Sure  Method  of  Reducing  Operating  Costs 

You  can  very  materially  cut  the  operating  cost  of  axle  lighting  by  adopting  the  E.  S.  B. 
Constant  Voltage  System.  This  system  uses  no  pole  changer,  no  lamp  regulator  and  has  no 
moving  parts  except  the  automatic  switch.  There  is  nothing  to  adjust  in  any  part  of  the  elec- 
trical equipment.  The  E.  S.  B.  System  assures  maximum  battery  life  by  eliminating  exces- 
sive overcharging  and  gassing.  Only  a  minimum  inspection  is  necessary,  due  to  the  simplicity 
of  apparatus  and  lack  of  adjustments.  Battery  gassing  is  also  eliminated,  thus  doubling  the 
life  of  battery  plates — flushing  the  cells  only  once  in  six  months  and  cleaning  them  only  once 
in   five  years. 

TBE  ELECTRIC  STORACE  BATTERY  Ql 


Boston  Atlanta         Rochester  Cleveland 

New    York  Washington  Pittsburgh 


PHILADELPHIA,   PA.         Detroit  Chicago  Denver         St.  Louis 

1888-1916  San  Francisco  Toronto 


FAESSLER 

BOILER  TOOLS 


All  types. 
All  sizes. 
Any  quaatity. 
Prompt  shipinent. 
FAESSLER  quality. 
Guaranteed  Subject  to  60  days'  free  triaL 

Faessler's  Safety  Sectional  Expander  with  Quick- 
.\cting  Knockout  is  by  far  the  most  desirable  sectional 
expander  made — the  only  one  embodying  a  knockout 
device.  Quickest,  safest,  most  durable  and  most 
economical. 

Tell  us  your  wants  and  take  advantage  of  our  60-day 
free  trial  offer,  or  at  least  ask  for  our  Catalog  No.  33. 

iIFbBssler  MCg.  Co. 

MOBERLY.   MO. 

St.   Louis   Office:    Ry.  Exchange 
Bldf. 
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Serious  Thought 
Should  Precede 
the  Buying 
of  a  Chain  Hoist 


Ford  Tribloc 

CHAIN  HOISTS 


will  meet  all  of  your  hoist  re- 
quirements—  thej'  will  enable 
you  to  handle  both  light  and 
heavy  loads  with  greater  safety 
and  at  higher  speeds  than  any 
other  type. 

Before  you  buy  a  hoist  let  us 
tell    you    more   about   the    Ford 

Tribloc. 

You  will  be  pleased  with  our  Cat- 
alog.   Why  not  write  for  a  copy? 


Ford  Chain  Block  &  Mfg.  Company 

139  Oxford  Street,  Philadelphia,  Pa. 
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Has  it  ever  occurred  to  you  that 
the  first  cost  of  the  very  best  High 
Speed  Steel  is  infinitesimal  compeu'ed  with 
the  value  of  the  finished  tool  in  constant 
daily   service. 


A 


\ 


W 


V 


Superior 


jX  FIRST  QUALITV 

HIGH  SPEED  STEEL  ' 


THE  BEST  Ym  ALL  MACHINE  WORK 


\ 


W. 
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A  Yah-  f foist 
ready  to  low- 
er operating 
chamber. 


Hazardous  Hoisting 

on  land  i>r  imder  the  sea — is  safe 
when  Vale  Triplex  Blocks  are 
used. 


Makinj;^  moving  pictures  on  the 
rioor  of  the  ocean  is  risky  busi- 
ness and  every  care  must  be  taken 
to  safeguard  the  operator  and  the 
expensive  equipment. 

Yale  Triplex  Blocks  are  selected  for 
this  dangerous  work  because  of  their 
recognized  strength  and  reliability — 
the  result  of  Yale  Steel  Vitals  and 
Yale  Safety  features. 

Forty  years  of  study  and  specializa- 
tion have  developed  the  exclusive  de- 
tails that  make  Yale  Chain  Blocks 
best  for  every  use. 

For  sale  by  Machinery 
Supply  Houses. 

Put  your  hoisting  problems  up  to  us 

Ask  for  new  catalog 


For  factory  locking  equ  pnit-nt  use 
a  Vala  Master-key  System.  Write 
lis    for    particulars. 


The  Yale  &  Towne 
Mfg.  Co. 

9  East  40th  Street 
NEW  YORK 


BRUBAKER 


Special  Tempered 
Relieved    Staybolt    Taps 


D()X'T  take  our  word  for 
it  I  Siiii])!}-  address  us 
today  and  ask  for  sam- 
ples of  r>riil)aker  Taps.  I'ry 
tlieni  30  days  and  determine  for 
y(»urself  whether  they  are  the 
hest  laps  yon  ever  tried.  We 
know  what  they  will  do — we 
know  they  are  special  tempered, 
relieved  stayholt  tai)s  and  that 
in  actual  service  a  Drubaker 
Tap  will  tap 


CD 


Irn 


20% 
More  Holes  Per  Tap 


We  can  hack  this  assertion  hy  figures 
from  actual  tests  on  23  railroads  dur- 
itii;  the  past  year.  The  results  from 
these  tests  have  shown  .such  unusu- 
ally uniform  results  that  we  posi- 
tively s^uarantee  Brubaker  Taps  to 
^ive  lonjj^er  and  more  efficient  serv- 
ice than  any  other  make  you  have 
ever  used. 

Furthermore,  the  Brubaker  Staybolt 
Tap  cuts  easier,  due  to  our  special 
method  of  relieving.  Finally  actual 
service  will  prove  to  you  that  Bru- 
baker Taps  work  closer  to  size  and 
are  more  uniform  in  temper.  Bear 
in  mind,  that  the  special  temper  of 
i>rubaker  Taps  allows  greater  speed 
in  motor,  hence  greater  outjjut. 

Take  advantage  of  our  30  day  free 
trial    offer.      Send    a    postal    today. 

W.  L.  Brubaker  4  Bros. 

50  Church  Street,  New  York,  N.  Y. 

Factory:    Millersburg,  Pa. 
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Your  needs  for  car  and  locomotive  steel 
castings  are  most  satisfactorily  filled  by 
drawing  upon  the  capacity  and  organi- 
sation of 

American  Steel  Foundries 


m 


•n 


KAIJAVAN     Ml"!  II  \\"i(  \i     i:.\<.im:i:u 


Di  (  I  Mi;i  K.    I'M'p 


■I  y.ii.'  ji.ist 

..i,ly  f..  /,■;,• 


Hazardous  Hoisting 

■;i    i.iti'l  ill"  iiiiiK-r  llu-   ^I'.i      ix  ~;(i\' 
ulirii     N  air      1  ri|ilc\     P.l'.ck^     arc 


M.ikui-    iiioviTiir  ])iVtnrc>   nu    tin.- 
li""!'   "t'   tlu'    >'i«.-aii    i^    ri-«k V    Kii^i 
iK'«>  ami  c-\cr\  rare  imi^t  I'l-  taken 
tn  s;it\'i^uaril  the  . 'iiiiator  and  tin- 
r\iKii<ive  ecinipiiUMit.     V.  '/     ^■.■. 

N  air  Triplix  Mlocks  arc  seli-ctc<l  fur 
llii->  <I:«iimTini>  work  h<'caii>i-  <»t  lln'ir 
nc' imil/rd  s,treiiKtli  'iiul  rtlialiility  — 
tin  rtsiilt  of  Yalf  Stttl  \  itaU  aiul 
N  ale    Safiiy    t»  atiins. 

I  "irly    ytar>    "i     -tiniy    anil    -pt  riali/a 
ti'Mi    lia\i    iU\  iliiju  i|    tin-   i-xilusivi-   (|c 
!ail>     that     iiiakt-     Nalt-     Chain     I'.I.nk^ 
Ut'st   I'-r  <vory   itsr. 

l<<r  salt-   h\  Miiihuury       '■'    ",■■■'. 
Suf'fly  Jl'^nsis 

Put  your  hoisting  problems  up  to  us 

Ask    for    new    catalog 


^  M;ist«T-kvy     Sy>ttiii.       \Ntii' 

-    I'M    t'-t.r^it.'iilMr^. 


The  Yale  &  Towne 
Mfg.  Co. 

9   East   40th   Street 
NEW  YORK 


BRUBAKER 


Special   I  cm pu red 
HelicNcd     Sta>b()lt      Taps 

D<  ).\  "  r  1,'tkr  « »nr  w  <  ir<I  t<  >r 
II  !  Siiuitlv  ;i<l<lrc^-  n> 
I'lil.'iy  ;in<i  ;i->k  ii>r  -air. 
|»1»."-  «il  r.rnl».iktT  I  a|»s,  .  ...'Jr\ 
1  luMii  Si  >  (la\  ■>  an<l  <Iri  rniiinr  l'«  >v 
\<<uv--v\\  wluiluT  ilu'\  an-  tlu- 
\n-^\  \:[]t-  yi.n  vwv  iririi.  W'r 
kii<  'W  w  lial  1  1k'\  w  ill  (\>  >  -w  r 
kii<i\\  ilu'\  arc  •-|)rtial  U'iniuTr<l. 
i'rliv.'\  rd  •^la\  In  'll  \:\\>-  aii<l  I  lial 
111  arinal  >cT\icf  a  r.ni])akcr 
'I'ap  w  ill  lap 


^-'■''     20%     ' 
More  Holes  Per  Tap 


\\  e  <"au  Kark  llii--  a^-eriinn  !•>  li-nrr- 
fmni  ariiial  le"«l><  i  ill  2?  lailr^aiU  <lni- 
iiii:  iln    i>a-i  Near.      I  lie  re-uh-  tr.'iii 
tlu-r  ii.~i~  \\A\c  --In^wn   >-iuli   111111--U 
all_\     nnif"!ni     n.-ull-     tliat     we    ]M.-i 
ti\rl\     u;narantei'    I'lruliaker     \  a\><    \" 
•^\\\.-   loiimr  ami   in.iie  i-lt'ieirnt   <f.rv-     -jj^ 
iri-    ilian    an\    '.llur    make    >  "U    1ia\i- 
e\  er  u-e<l. 


I-  urllierni'  >re.  the  Hi  uliaker  Ma\  1"  'll 
Tap  eiU-<  ea-ier.  <lue  li'  I'Ur  -peiial 
metli'i'l  Ml'  ri'litxiiiL;.  I"inall\  aeiual 
ser\  iie  will  pii'\e  \<'  \  "U  iliai  Hvn 
kakiT  lap-  W'ak  eli-rr  ti.  -i/e  an<l 
are  nn -re  uniii'ini  m  lemper.  Hear 
ill  iiiiiiii.  llial  llie  -pirial  leinpi-r  «•! 
r.iiiliaker  lap-  a!l"W-  u'eaur  -i>ee<l 
in    iiii'li'T.   iieiux-    LliealiT  'iiUpilt,  - 


c     = 


m 


I  u 


> 

i  2 
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Take  advantage  of  our  30  day  free 
trial    offer.       Send    a    postal    today. 


W.  L.  Brubaker  &  Bros. 

50  Church  Street,  New  York,  N.  Y. 

Factory:    Millersburg,  Pa. 
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I 'l(  i:\IRKR.    T^l'i 


l^\I(.\v\v    \rFrH  \\'T(  \i.    r:xr,i\F.F.K 
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Your  needs  for  car  and  Jocomotive  steel — 

are  most  satisfactorily  filled  by 
awmg^aajlliiBWftipacity  and  organi- 


erican 


ndries 
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OSTER    BULLDOG    RATCHET  DIE-STOCKS 


OSTER  BULLDOG 

No.  102  R 
V4 "  to  Hi"  pip. 


One  of 

eleven 

handy 

sizes  with 

and 

without 

ratchet. 


5  Big  features  PLUS  the  ratchet  makes 
tliis  the  handiest,  easiest  stock  for 
locomotive  and  other  railroad  use. 
Every  pipe-threading  trade  knows  the 
value  of  the  5  big  Oster  Features — (1) 
Self-locking  dies,  (2)  Self-centering 
guides,  (3)  Dies  open  up  after  cut  and 
reset  automatically  to  size — no  backing 
off,  (4)  No  loose  bushings,  (5)  No 
breakable   parts. 

Write  for  catalog — gladly  mailed 
you  on  request 


V^ 


<^c^« 


Complete  catalog  of  47 
hand  tools  and  machines 
for    pipe    threading. 

THE    OSTER    MFG.    COMPANY 


2101   East  61st  St. 


CLEVELAND,  OHIO.  U.  S.  A. 


APPLY  THE  LANDIS  DIE  HEAD  TO  YOUR  BOLT  CUTTER 

This  head  may  be  etiuipped  for  eitlier  l)()lt  or  pipe  threading,  either 
rii^ht  or  left  hand  i.s  applicable  to  most  standard  makes  of  threading 
machines. 

It  is  provided  with  an  automatic  opening  and  closing  attachment  which 
insures  a  (juick  and  positive  release  of  the  die  when  the  desired  length  of 
thread  has  been  cut. 

I-'urtherinore  the  head  employs  the  long-life  Landis  chaser  which  on  account 
of  its  many  efficient  and  economical  features  insures  a  better  quality  of  thread,  a 
higher  production  and  a  lower  cost  of  die  maintenance  than  any  other  threading 
tool   on   the   market. 

Our  catalogue  No.  22  will  give  you  complete  information  about  Landis  thread- 
ing equipment — write  for  it  today. 

LANDIS  MACHINE  COMPANY,  Waynesboro,  Pa. 


Ki^.-- 


URANIUM 

HIGH  SPEED  STEEL 


Comparative  Test 

Cutting  6  in.  Shaft,  AS'/c  Carbon 


Tool 

Feed 

Speed,  Feet 

Depth 

Material    Cut   Before 

per  Minute 

of  Cut 

Grinding 

U-1 

1/32" 

75 

H" 

Kan   18". 

U-2 

1/32" 

75 

H" 

Ran  13",  Speed  increased  to 
90  ft.  per  minute  and  ran 
11"  farther.  Tool  still  good. 

B 

1/32" 

75 

H" 

Ran   11". 

Increased  efficiency,   URANIUM   Tools,  S07r     and  100%. 

"URANIUM  TOOLS  STAND  UPON  THE  JOB" 
See  your  tool  steel  man  or  write  us 

STANDARD  ALLOYS  COMPANY 


Forbes  and  Meyran  Avenues 


PITTSBURGH,    PENNA. 


I 
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Hundreds  of  G-E  Planer  Drives 
are  in  Successful  Operation 

The  first  G-E  Planer  Drive,  built  five  years  ago,  and  hundreds  built  since  then  are  in  use  throughout 
this   country.      Repeat  orders  constantly   testify  to  their  splendid  operating  records. 

Carefully  consider  the  following  advantages  of  this  equipment : 


Freedom  from  shocks,  jgiving  quickest 
reversals  possible  without  jar. 

Unexpected  return  of  current  to  wires 
always  finds  motor  and  control  apparatus 
ready  to  receive  it. 

Quiet  operation.  "   :•.    ;:..'■ 

Sparkless   commutation.    '■■*  '" 

Trouble  proof  control  in  easy  reach  of 
operator. 

This    equipment    is    conservatively    rated    and    has    ample 
power.     Investigate  the  power  rating  of  the  motor  you  buy. 


\'astly  more  economical  in  operation  and 
upkeep  than  any  other  existing  drive. 

Maximum  cutting  speed  always  sustained, 
giving  greatly  increased  production. 

Reverses   remarkably   close    to   a   line. 

Standard  motor  speeds  250T,000  r.p.m. 

Many  speed  combinations,  allowing  slow- 
est cutting  and  highest  return  speed  to  be 
combined. 


General  Electric  Company 


Atlanta.    Ga. 
Mjiltimoro.    .M<i. 
Hiriiiingliaiii,    Ala. 
Itoston,    Mass. 
Hiiffalo,    N.    Y. 
Butte,    .Mont. 
Charleston.  W.  Va. 
Charlottr.    N.    C. 
Chattanooga.   Tenn. 
Chicago.    111. 
("Inoinnati,    Olilo 


Cleveland,   Ohio 
(  oluniliMs.    Ohio 
Ii.i.vton.    Ohio 
l>enver.   Colo. 
I'cs    MiiineK.    Iowa 
Diilntli.    Minn. 
Kliniia.    N.    V. 
Krie.    I'a. 
I'lirt    Wayne.   Inil. 
II.Mitfiir.l.    Conn. 
hi<llan;i|Hilis.    Inil. 


General  Of fice :  Schenectady,  N.  Y. 

ADDRESS      NEAREST 


.lacksonville.   Fla. 
Joplin,    Mo. 
Kansas  City.  Mo. 
Knoxville.  Tenn. 
I  OS  .\nt:elos.   Cal. 


New    Haven.    Conn. 

New  Orleans.  I.a. 
OFFICE  ><■"  York.  N.  Y. 
Niagara    Kails,    N.    1 

Omaha,   Neb. 

Philadelphia.    Pa. 

I'ittsburg,    Pa. 

I'ortland.   Ore. 

I'roviiieueo.    R.   1. 

Kicliinoiid.    Va. 

Uorliester.     N.     Y. 


Ix)nlsville,    K.v. 
Memphis.    Tenn. 
Milwaukee.    Wis. 
Minneapolis.    Minn 
Nashville.    T<  nn. 


St.    I.oiiis.   Mo. 
Salt  I.ake  City.  Utah 
San  Francisco.  Cal. 
Sclienectady.    N.    Y. 
Seattle,    Wash. 
S|K)kane.    Wash. 
S|)rinKfield,   Mass. 
S.vracuBe.    N.    Y. 
Toledo.  Ohio 
Washington,   I).  «". 
Voitngsti'Wn.    Ohio 


For    MICHIGAN   BlISINESS   refer   to   General    Electric   Company   of  Michigan,  Detroit.      For  TEXAS.  OKLAHOMA  and  ARIZONA  BUSI- 
NESS  refer  to   .*?otithwest   (General    Electric  Company    (formerly   Hobson   Electric  Company),   Dallas.   El   Paso,    Houston   and  Oklahoma   City. 

For  CANADIAN   BUSINESS  refer  to  Canadian  General  Electric  Company,  Ltd.,  Toronto.  Ont.      GENERAL   FOREIGN   SALES   OFFICES. 
Schenectady,  N.  Y.;  30  Church  St.,  New  York  City;  83  Cannon  St.,  London,  E.  C,  England.  6545 
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OSTER    BULLDOG    RATCHET  DIE-STOCKS 


OSTER  BULLDOG 

No    102  R 
'4     to  1',"  pipe 


ii;itnrr>  PLUS  the  ratchet  iiiakr.^ 

tlif     li.iiii|it.>t.     casirst     >t<ii.-k      iCr 
itimtivt-    aiiti    otluT    railroail     u^r 
pipf  tlircadiiii;     tradi-    kimws     llu- 
'I    lilt-    5    \>'\\i    (  )strr    Kiaturts — (  1  ) 


kill! 


<iiis.       (i»       Stir  ct'iittriii: 


One  of 

eleven 

handy 

sizes   with 

and 

without 

ratchet. 


(3)    1  >its   i)|)«.-n    up   after  nit    and 

iitiiniatically    ti>    size— -im  l>aikiii,i4 

•      .\'<>     loose     luishings.  (5)      N" 
lie   parts. 

for  catalog — gladly  mailed 
you  on  request 


Complete  catalog  of  47 
hand  tools  and  machines 
for    pipe    threading. 


THE    OSTER    MFC.    COMPANY 


2101    East  61st  St. 


CLEVELAND,  OHIO,   U.  S.  A. 


APPLY  THE  LANDIS  DIE  HEAD  TO  YOUR  BOLT  CUTTER 

I  III--  iiiail  iii;i\  Ik-  «.-i|iii|i|K  il  \<-r  i-iilu-r  It-'lt  nr  pi]H-  1  InH-ailiuL:.  either 
v\'^h\  <>y  K-i'l  haml  i-  a|>i>lifaiiK  i"  u]>>-{  ■<iaii(lanl  iiiake^  .,i'  tiireadiiiL;- 
iiiarliiiu--. 

It  i-  jiVi  i\  iik-d  with  an  aut.'iiiatir  c'lH-iiiiiu;  and  rli  .^inj;  at  tachiiieiU  which 
in-ltre-  a  <|llirlN  ami  ]Mi-iti\e  riK-a^e  'i|  tiie  ilie  when  the  ilesired  length  i>t' 
thread  ha-  l>i-i-ii  nit.  .        ^  .  ,  ;...  ,  ..       ..  ^     .•       \      ..       ..-_. 

i- unlu-rniiirr  tlie  lu-a<l  «-iiipliiy>  the  long-life  Landis  chaser  which  <>ii  accoiitit 
I'l  its  many  etiicieiit  and  (Coiiniiiical  features  insures  a  hetier  quality  .«f  thread,  a 
lii-^lu-f  jirodut-tii'ii  .iini  a  l"\\er  cust  <>f  die  inaiiitenaiicc  than  any  uther  threading 
!«..(!    on    tile    market. 

<  »ur  catalo.cue  .\o.  _'_'  will  L;i\e  you  complete  iin'ormation  ahout  Landis  thread- 
ing   equii>mcnt — write    for    it    today.  ,■  ; 

LANDIS  MACHINE  COMPANY,  Waynesboro,  Pa. 
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URANIUM 

HIGH  SPEED  STEEL 


Comparative  Test 
Cutting  6  in.  Shaft,   .45  ,    Carbon 


lo.d 

L'-l 
U-2 


l-eeil 


1/32" 
1/32:' 


1     ^v 


Spet-cj,    Feet 
per  .\linntt- 


Deptil 
of   Cut 


7? 


-  .s 


.\laloriaI    Cut    FJefore.^.  ., 
<  irindinn 

K'an    IS". 

Kafi  1.^".  Speeil  iiurea-c-(l  t<i 
'H»   ft.    per   iiiinnte  aixl    tail 
11"  farther.    !"«  m  d  -^till  -iM.d. 
:K'an    11". 


Increased    efficiency,    URANIUM    Tools,  50'       and  100     . 

URANILM  TOOLS  STAND  UPON  THE  JOB" 
See  your  tool  steel  man   or   write   us 

STANDARD  ALLOYS  COMPANY 


Forbes  and  Meyran  Avenues 


PITTSBURGH,    PENNA. 
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,:;iH'iinntti(.iill.lHi-:ll:.' 


.:!iii<Hduitimii;i|iiiiiirauiniiuirii»t(uiu:.. 


1,'  il)i,!''.!llf 


Control  IJox 

Easily  Adjusted 

for  best  working 

conditions 


Main  Dri\e 
Moior 


(a  re 


Hundreds  of  G-E  Planer  Drives 
^>;        are  in   Successful   Operation 

lir^t  « i-l'.  ri.tmr  hiixe.  huiU  live  vears  ai;«),  aii«l  liuiKlreds  Imih  >inee  tlieii  are  in  ii-e  ihr. •n^^h.'iit 
i->.unir\.      l\e|Kat    orders   lou^tantly    testify   t<  >  tluir  -pU'iidi"!  ojieraiiiiL;   ree"r<l>i. 

t'ulh    r.  in«>i<ler  the   t'<  ill 'W  in;j   ail\  aiitaL:e-i  Ml  llii>  eiinii'tiuiil  : 


\  a>ll\    iiiKif  eeoiiitmical   in   «>petali<>ii  and 
n|)kii|i   than   any   I'tlur  «\i-itin<:   drive. 

•'     Maxininni  enttniL:  s|hh<1  always  sustained. 
,yi\ini4   yrcatly   iiuTiaxil   pr.  idnrti>ui. 

.  .   -.  Reverses    reniarkal)ly    eli>>e    to    a    line. 

,.    .  \  ■  Standard   nidtor  speeds  250  1.000  r  p.m. 

.'  .    Matiy  speo<i  c<inil)inati<>n.s.  allnwintr  sIdw- 
■       est    entiiiii:    and    liiylusi    return    speed    to   be 


lmdf»ni  tr<nn  slioeks,  giving  quiekcst 
rc\i'r>als   i)<'>>il>le    witliout   jar. 

liiexpeeted  ntiirii  <>!'  current  to  wires 
always  finds  ni<<t.>r  and  Cvuitr. d  apparatus 
rcadv    to   receive   it. 


combined. 


Ouiet   operation." 

Sparkless   commutation. 

Trouble    proof   control    in    easy    reach    of 
operator. 

.  .:.-••      This    equipment    is    conservatively    rated    and    has    ample 
••;..  i.-/.  .  ■■,!-'  ^     ■,.".■         power.     Investij^ate  the  povver  rating;  of  the  niot<»r  you  buy. 

General  Electric  Company 


Alhnif.'i.     (i:i. 

|-.Mllilll>T.  .      M.I. 

nirriiliiuliaiii.    \\:\. 
|!'isl..ti.    M:iss. 
P.iifTMl...    \.     V. 
ISiJll.',     \I..Ilt. 
<  li.irl.  sli.ii.  \V.  V.I. 
eii:irl. •»(•■.    N.    e. 

<'li:it|:iti.'<>:;;i.    'I"iiili. 
<lii.-:.i:...     III. 
t'liiciniiati.    uliio 


<  l<-\<'l:iii<l.   liliiu 
I  <i|iiiiiliii^.    <Mii<i 
l':i.M.i|i.    Olii.i 
li.'liv.l.    Clio.  ■ 

I   !•»      .Mi'ilHs.      I<IW!I 

riilnili.    Minn. 
i:iiiiira.    N.    \. 
Iliii-.     t':\. 
I.. It    W:i>ii...    hi.i. 

ll^ii  I  it'i'i.    r<iiiii. 

Iiiiliaii.'iixli'-.    Iml. 


General  Office :  Schenectady,  N.  Y.   j^;::  .'.';;.  •;:,  V.;."' 


SI.    I  i>iiis.    M". 

Salt  ljik<'  Ciiv.  rinli 

ADDRESS      NEAREST     OFFICE    ^"''•'^^.^    V    ,     s«„  i  .»«<•!*...  eai. 

—^^-^^^^^—^—^————^^—^^^-^^—'—^^-^—^—  (i|,,;il(:i.    Nfl'.  S.-:iMl.'.     \Va~li 

.l.i.k-..ii\  iUi',    I'l.i  y^r^K  I  ..ui-villi'.    K  ^  I'liilMiii-lpliia.    I'a.  Sj».kaii.-.     Wa^li. 

•Ii'pliii.    M<>.  /mlRt!^^  M' iii|>lii>i.    Ti'iiii.  I'll  i^liiir;:.    I'a.  S|>riiiuli<'l<l.    Mas>. 

Kansas  eit.v.  \|.i.  tKiK'UA  MHwaitk«'f.    W  i^.  I'..ill.iii.l.    or.-.  S.M-a.iis.-.    \.    ^^ 

Kiiiiwlllc.  Ti'iiii.  vHBrnmSSw  .MiiiiK-apoli^.     Mum  I'iia  IiIvik  ■  .    K.    I.  'r>i|<'il-i.   Oliiu 

I  ••>     \ii:;.l.s     <:il  vSSi^sS'  N:i«lnill<-.      T^  liii.  i;i.liiii..|Ml.     V:i.  W.)-.liiiiL:l..ii.    l>.   «'. 

^^^jIP^  IJiiihrviic.    \.    \.  \  i'iiii;:s|..u  11.    «ilii" 


For    MICHKA.V    T.I.nI.NKSS    i.t.i    i..    (^.n.i.il    Kl.rtiii-   ('..tnivinv    of   Mulii,v;.iti.   I  Uiroit.      ForTEX.VS.  OKf..MI»  »M.\  an.l  AR1Z<  >N  A   BUSI 
\KSS   refer  to    Si.niliur^i    (ieiural    Klutiic   r,.mi..iiiy    ( foriniTly    Hi'ltsiin    KIk-Im.-   (  <iiiipaiiv  i,   DalLis,   Kl   P:i-.'«.    Il.'iwioii   .m.l   <  (klali.iiivi  <'itv. 
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RECLAIM    YOUR   OLD   RAILS 


THE  RYERSON  HIGH  bl'E£D   FRICTION  RAIL  SAW 

THE  EXPERIENCE  OF  ONE  RAILROAD  SHOP  MAY  INTEREST  YOU  I 

Joseph  T.  Ryerson  &  Son,  Chicago,  111. 
Gentlemen: — 

To  give  you  some  idea  as  to  what  has  been  done  with 
the  #5  rail  saw,  installed  at  Boone  rail  mill  August  to  December, 
wish  to  advise  that  we  have  cut  473,167  ft.  of  90#  rail  making 
31,643  cuts,  102,744  feet  of  80#  rail  making  6,860  cuts,  also 
174,925  ft.  of  7Z:fl:   making  11,662  cuts.   During  this  time  the  saw 
was  shut  down  about  ten  days  while  waiting  for  worm  and  worm  gear, 
also  a  few  days  for  loading  scrap  rail.   We  have  cut  as  many  as  364 
rails  in  ten  hours  and  have  also  made  1,244  cuts  with  one  saw  with- 
out changing. 

Think  the  above  information  would  be  incomplete  without 
cost  per  ton  of  2,240  lbs.  which  was  approximately  64c,  this  in- 
cluding unloadirg,  cutting,  drilling,  reloading,  and  taking  care 
of  scrap  rails.   We  cut  72#  rails  off  in  20  seconds,  which  is  a 
common  occurrence. 

//  interesled,  write  for  catalog  9,000  and  list  of  users 


Joseph  T.  Ryerson  &  S 


ON 


New  York 


Chicago 


St.  Louis 
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From  A  BM  Maiv 
Oiv  AB%Railroad 

A  Message  For\&u 


•i 


We  did  not  make  any  special  teste  along  these 
lines,  "but  to  determine  the  desirability  of  extending 
superheater  applications  to  existing  engines,  made  a 
comparison  from  our  locomotive  performance  sheet  of  several  ^ 
engines  of  the  various  classes  with  and  without  superheat 
and  it  developed  an  average  saving  in  fuel  of  239^  was  being 
obtained  from  the  superheater. 

We  did  not,  however,  charge  against  this  saving 
the  interest  and  depreciation  of  the  cost  of  superheater, 
nor  any  additional  repairs  due  to  the  superheater  alone. 


I 
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Baker  Valve  Gear 


No  Matter  Who 
Builds  Your  Locomotives 


THE  Baker  Valve  Gear  will  make  them  better 
locomotives — Better  because  of  correct  steam 
distribution,  which  gives  the  greatest  possible 
tractive  effort  with  a  minimum  consumption  of  fuel; 
better  because  of  the  absence  of  the  link  and  the  va- 
rious troubles  due  to  its  use;  better  because  of  stand- 
ardized parts,  interchangeable  on  locomotives  of 
every  type.  In  short,  better  locomotives  because 
more  horse  power  is  generated  per  pound  of  coal  with 
lower  maintenance  costs. 

Remember   that  the  above   results   are   guaranteed. 
Write  for  a  copy  of  the  guarantee. 


THE  PILLIOD  COMPANY 

30  Church  Street,  New  York,  N.  Y. 

Western  RepretentatiTe,  Mudge  &  Co.,  Railway  Exchange,  Chicago,  HI. 
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TERMINAL  SERVICE 
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Congested  terminals  delay  movement  of  cars 
and  reduce  operating  profits. 

To  avoid  this  congestion  powerful,  quick  and 
efficient  switchers  are  necessary. 

A  number  of  roads  have  adopted  eight-wheel 
switchers  where  terminal  work  has  outgrown 
the  capacity  of  the  standard  six-wheel  switcher, 
and  have  brought  their  terminal  work  up  to  the 
high  plane  to  which  modern  freight  locomo- 
tives have  brought  road  work. 

Have  you  considered  eight-wheel  switchers  for 
your  terminal  service?  Our  engineers  are  avail- 
able to  suggest  designs  suitable  to  your  needs. 


AMERICAN     LOCOMOTIVE    COMPANY 

30   CHURCH   STREET,  NEW  YORK 
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Capacity  Increaser,  Flue  Protector,  Smoke  Abater 
Security  Sectional  Arch 


RECOGNITION 


"The  Arch  increases  the  boiler  capacity  directly  by  aiding 
combustion  and  by  reducing  the  heat  losses.  Naturally 
this  results  in  increased  boiler  efficiency. 

'The  merits  of  this  device  are  now  so  well  known  and 
recognized  that  comparatively  few  tests  have  been  made 
during  the  past  year  to  determine  its  efficiency." 

Committee  Report  Travelling  Engineers*  Association 


AMERICAN    ARCH    COMPANY 


Specialists  in  Locomotive  Combustion 

McCORMICK  BLDG. 
CHICAGO 


30  CHURCH  ST. 

N.  Y. 
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HEAVY   TONNAGE    MOVERS 


TONNAGE — How  to  move  a  maximum  amount 
of  it  over  the  road  with  existing  trackage  facilities 
— that  is  one  of  the  problems  to  which  railway 
officials  are  giving  close  attention. 


f"^"! 


^god' 
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2-10-2  Type  Locomotive,  Duluth,  Missabe  &  Northern  Ry. 

C.  W.  Seddon,  Superintendent  Motive  Power. 
CYLINDERS— 28  x  32  inches.  WATER   HEATING   SURFACE— 4,588  sq.  ft. 

DRIVING-WHEELS,  DIAM.— 60  inches.  SUPERHEATING  SURFACE— 1,128  sq.  ft. 

STEAM    PRESSURE  -185  lbs.  WEIGHT    ON    DRIVING-WHEELS— 276,600    lbs. 

GRATE   AREA— 80  so.  fL  WEIGHT,   TOTAL    E N G I N E— 346,600   lbs. 

TRACTIVE  FORCE— 65.800    lbs. 


2-10-2  Type  Locomotive,  Erie  R.  R. 
William   Schlafge,  General    Mechanical   SuperintendenL 
CYLINDERS— 31   x  32  inches.  WATER   HEATING  SURFACE— 5,660  sq.  fL 

DRIVING-WHEELS,   DIAM.— 63   inches.  SUPERHEATING  SURFACE— 1,389  sq.  ft. 

STEAM    PRESSURE— 200    lbs.  WEIGHT  ON   DRIVING-WHEELS — 337,400  lbs. 

GRATE  AREA— 88  sq.  ft.  WEIGHT,   TOTAL    ENGINE— 417,200    lbs. 

TRACTIVE    FORCE— 83,000    lbs. 

The  2-10-2  type  is  proving  an  effective  tonnage 
mover.  In  service  where  8-coupled  locomotives 
are  of  inadequate  hauling  capacity.  Further  par- 
ticulars will  be  furnished  on  request. 


THE      BALDWIN      LOCOMOTIVE      WORKS 

PHILADELPHIA,  PA.,  U.  S.  A.     V?y 

Represented  by 
F.  W.  Weston,  120  Broadway,  New  York,  N.  Y.  George    F.    Jones,   407    Travelers    Building,    Richmond,    Va. 

Charles  Riddel!,  627  Railway  Exchange,  Chicago,  III.  A.   Wm.    Hinger,   722    Spalding    Building,    Portland,   Ore. 

C.  H.  Peterson,  1210  Boatmen's  Bank  BIdg.,  Williams,  Dimond  &  Co.,  310  Sansome  St., 

St.  Louis,  Mo.  San  Francisco,  Cat. 

Cable    Address:    "BALDWIN,    PHILADELPHIA." 
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HELP  WANTED 


How  helpless  a  man  is  when  he  is  alone ! 

Perhaps  he  woulan't  starve  but  he  couldn't 
be  great. 

It's  much  the  same  with  locomotive  improve- 
ments. 

They  need  to  be  grouped,  combined  and 
effectively  used. 

All  of  them,  well  combined  make  an  engine  a 
big  earner. 

There's  one  however  that  improves  all  the  rest. 

It's  the  RaGONNET  PoWER  REVERSE. 

Because  it  facilitates  the  operation  of  the 
engine  as  a  whole  and  insures  the  best  use 
of  the  steam. 

Because  it    handles   the   cut-off  with   power. 


ECONOMY  DEVICES  CORPORATION 


McCormick  Bldg. 
Chicago 


30  Church  Street 
New   York 
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PROFIT 

PRODUCING 

POWER 


^'Modern  conditions  are  such  that 
a  difference  in  locomotive  effi- 
ciency may  account  for  the  dif- 
ference between  profit  and  loss  in 
railway  operation. 

«In  certain  cases  and  locations 
the  efficiency  of  locomotives  de- 
signed for  heavy  service  and  with 
most  modem  appliances,  has  set 
a  high  mark,  in  reducing  the  ton- 
mile  cost  of  transportation. 

"Whether  we  like  it  or  not  the 


financial  results  of  operation  will 
sooner  or  later  depend  upon  the 
economy  of  power. 

"The  character  of  the  motive 
power  of  a  road  may  become  the 
crux  of  the  situation.  With  each 
engine  adapted  to  give  the  service 
it  is  designed  for,  at  the  least 
expense  and  with  the  greatest 
certainty,  operating  and  mainte- 
nance costs  will  be  at  a  minimum." 

FROM  AN  EDITORIAL  ENTITLED  LOCO- 
MOTIVE  INADAQUACY. 


Lima  Locomotive  Works,  Incorporated 


30  Church  Street 


Successors  to  Lima  Locomotive  Coqx>tation 
Lima,  Ohio 


New  York 
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Perfect  Freedom 
of  Motion 

Switching  service  is  one  of  the  best  tests  of  the  efficiency 

of  Barco  Joints  for  engine  tender  connections.      The  day's 

run   of  a   switch   engine   is   practically   all    curves   and    every 

curve  brings  every  connection  into  service.      Rubber  is  all  right 

while  it  lasts  but    it  doesn't   last     long  enough  to     be  a  profitable 

investment you  hardly  need  a  reminder  about  rubber  hose  expense. 

Barco  Flexible  Metallic  Connections  stand  the  "gaff"  of  switching  ser- 
vice or  any  other  kind  of  service.       Standing  over  a  pile  of  hot  ashes  has 
no   bad   effect   on   Barco   Joints   because   there    is   nothing   to    burn   or    rot. 

In  the  words  of  an  engineer,  "Barco  Joints  are  easy  on  us  fellows.      They  never 
let  go  like  rubber  hose,  and  we  can  forget  all  about  our  engine  tender  connections." 

Write     for     Bulletins     showing     applications     of     Barco     Joints     to     railroad     ^ork. 

BARCO  BRASS  &  JOINT  COMPANY 

212  West  Illinois  Street,  Chicago,  111. 


\ 
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A  Comparison 


The    stay    sheets,    parts 
of     which      have      been      re- 
moved,   were    not    damaged    in    any    way. 
The   object    is    only    to   show    more   clearly    where   the   rupture   occurred. 


Actual  photograph  of  the  ruptured 
section. 


What  Happened 


when  recently  a  locomotive  equipped  with  a  JACOBS-SHUPERT    FIREBOX    was    subjected   tO 
abnormal  low-^water  conditions. 

Only  one  section  was  ruptured  and  the  damage,  which  was  relatively  small,  was  confined  to 
the  section  shown. 

The  result  conclusively  demonstrates  our  claim  of  safety,  and  that  the  worst  thing  that  can 
happen  due  to  low  water  or  accumulation  of  scale,  is  the  blowing  out  of  a  single  section. 


What  Might 
Have  Happened 

if  the  locomotive  had  been 
equipped  with  a  firebox  of 
the  usual  staybolt  construc- 
tion. 

The  photograph  well  il- 
lustrates the  common  result 
of  low  water  on  this  type  of 
box,  not  to  mention  the  dis- 
astrous consequences  which 
usually  occur  to  both  life  and 
property. 


Jacobs-Shupert  \J.  S.  Firebox  Company 

30  Church  Street,  New  York,  N.  Y. 
Works:   Coatesville,  Pa. 
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The  First  j^Line  of  Defense 

against  the  attacks  of  boiler  scale.  Scale 
is  the  worst  enemy  of  the  steam  boiler, 
large  or  small.  The  attacks  of  this  trou- 
blesome and  persistent  foe  are  easily  re- 
pulsed when  your  boilers  are  protected  by 


Di 


9         Flake 
XOIl    S    Boiler 


Graphite 


the  "Pioneer."  ^Its  action  is  purely 
mechanical;  gentle  yet  effective.  By 
mixing  with  scale  during  its  formation, 
the  latter  is  rendered  soft  and  friable 
and  can  be  readily  removed.  ^Your 
boilers  will  then  steam  freely  and  clean- 
ing becomes  a  matter  of  hours  instead  of 
days.  ^This  is  one  of  the  distinguish- 
ing features  of  FLAKE  boiler  graphite 
as    prepared    by    the    Dixon    Company. 

The  subject  is  covered  tn  detail  in  Booklet 
No.  7-r  ''Graphite  for  the  Boiler/' 

JOSEPH  DIXON  CRUCIBLE  COMPANY 


Jersey  City,  New  Jersey 


Established  1827 
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Make  Your 

Locomotives 

Earn  More 


Forty  years  of  practical  foun- 
dry experience  is  behind  the 
More-Jones  line  of  railroad 
specialties,  comprising 
"Tiger"  Bronze  Rod  Brasses 
and  Bushings,  Crosshead 
Gibbs,  Hub  Liners  and  mis- 
cellaneous parts:  "Arctic" 
Bronze  M.  C.  B.  Journal 
Bearings. 


That  means,  keep  them  in  service  longer.  Motive 
power  in  the  shop  is  not  only  costing  money  to  repair, 
but  it's  losing  revenue  besides. 

You  can  save  valuable  time  and  the  cost  of  labor 
involved  in  shopping  power  to  replace  defective  crown 
bearings  by  using 


f»^TE  MTEO 
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Because  they  give  twice  the  mileage  of  any  other 
bearings — possess  extra  strength  and  double  wearing 
quality. 

"ARCTIC"  CROWN  BEARINGS  are  cast  by  a 
special,  patented  process  that  produces  a  metal  of 
close,  dense,  fine,  uniform  grain  throughout,  due  to 
perfect  amalgamation  of  all  component  materials. 
They  are  absolutely  free  from  the  grit  and  blowholes 
found  in  all  sand  cast  bearing  metal,  and,  therefore, 
have  much  greater  strength  to  sustain  unusual  weight 
or  thrust.  Besides  this,  they  are  highly  anti-frictional 
which  saves  kibrication  and  reduces  wear  on  journals. 

Further   information   and 
prices      on      application. 

More -Jones  Brass  &  Metal  Co. 


ST.  LOUIS,  U.  S.  A. 


,ulllPf ■  ui 
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Cars  Doiit  Run  On  Tracks 


^^ 


Smlf -Cleaning  Locomotive  Sander 


Note   These    Letters  "D"   and  "E" 
in  this  Illustration 

Those  letters  stand  for  Dependability  and  Efficiency  in  Sanding, 
because  they  designate  the  auxiliary  pipes  of  the 

Graham-White 
Perfect  Sander 


those  i)ipes  alx.vc  and   heh.w   the   trap   which   operate  from  the  cah  and  clean  the  sand  pipe  above 
and  below  the  trap. 

The  pipe  (  1)>  extends  up  thnm^h  the  sand  pii)C  tn  the  dnme,  the 
other  (R)  down  into  the  delivery  pipe  below  the  trap.  Sh<»nld  the 
sand  pipe  become  clogge<l  above  or  below  the  trap,  the  engineer,  by 
means  of  a  valve  in  his  cab.  admits  air  into  these  auxiliary  pipes 
and  insianlly  cleans  the  sand  ])ipe  above  and  below  the  trap. 


You  Want  Sand  When 
You  Want  It.    Then 


Those  Letters  "D"  and  "IC"  show  the  reas<»n  for  the  numerous 
letters  received  by  us  concerning  the  Dependable  and  Efticient 
service  the  (iraham-W'hite  is  rendering  numerous  railroads. 

Don't  bother  to  write  us  a  It-tter,  cliji  this  coupon,  mail  it,  and  you  will  receive 
full  particulars  aii<l  facts  concerninK  the  Sander  which  effects  direct  savings 
from  the  start. 

White  American  Locomotive  Sander  Company,  Inc. 

Roanoke  Virginia 


clip   this   coupon 
and  mail  it. 


PU 

V/  send  me 

details     and 


<7/      facts    about 
fc*/       The    Graham- 
'JV  White     Perfect 

Sander. 


Name 


^y    Address 


Pin  this  coupon  to  your  busi- 
ness   letterhead    or    card. 
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Proper  Cleaning  of  Arch  Tubes 


means 


Lagonda    Cleaners 


Request  Bulletin  W-30 


(The  cut  below   was  made  originally   by  us  and 
used  for  years.) 


m 

J^ 
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For  proper  cleaning  of  arch  tubes  you  want  a 
dependable  cleaner  that  will  stand  up  under 
constant,  hard  service;  that  will  work  quickly 
but  thoroughly;  that  is  easy  and  economical  to 
operate;  that  needs  little  attention. 

Many  of  the  largest  and  best  equipped  Rail- 
roads in  the  country  know  that  they  can  de- 
pend on  Lagonda  Cleaners  for  proper  clean- 
ing of  the  arch  tubes.  And  proper  cleaning 
pays.      Prove  it. 

Cleaners  for  Delivery  Pipes 

Lagonda  Cleaners  used  periodically  in  clean- 
ing Delivery  Pipes  will  make  it  unnecessary 
to  renew  them.    See  our  Bulletin  W-30. 


MCWraNK. 

BOSTON.  PN4LA0I1PH*. 

ST  LOUIS.  CHtCAGO.   OFntOT.  DE 


DALLAS 

immuKXM. 

SI    ntUL  MOMTTCAL   UMDON 


Makers  of  Lagonda  Boiler  Tube  and  Condenser  Cleaners,  Tube  Cutters,  Auto- 
matic Valves,  Strainers,  Grease  Extractors. 

(342 
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Cars  Dorit  Run  On  Tracks 

dDif  (C(iDgitg^''gs^gTi(Piiimo'Wir&ii<E>  ffoDip  iHhe  dLEiMls 
Galexva'^Sigival  Oil  Co. 
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^Thcy  Run^n  Oil 


Note    These    Letters  **D''    and  **K'' 
in  this  Illustration 


'^ll"-^•  Kiici-  -t;iii<l  I'T  Dependability  :\\\>\  Efficiency  in  Sanding, 
t>rr.iii-i'  tlu'\    <l(.'^i'>:ii;iU'  the  ;iii\ili;ir\    iiipc-  ■  ■!'  tlu-  .  j.  ^    . 
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Srif -Cleaning  Locomotive  Sander 


Graham-White 
Perfect  Sander 


tlr..-i'   l'>»|»t'<-   :iI>-'\  r    .111.1    1h-!..\\     llu'    tr.ii.    wliirli    ■ 'iKra  it'    ir..iii    tlu'   r.il.   an-l   .Uaii    llu-    -aii«l    ]>\]>v   al"'\c 


.iiKi  In  :■  i\\ 


I  111'   iraji 


I  lu-   j'ii)>t*"t  t  >V  r\t('ii>l-    ui>   llii''!!::!!    tlu-    -ami    l'i|n.'   I.-   llu-   "I'liu-.    llu 
MlJuT  •  I'  I   <l>.\\ii  iiil"  llu-  •l(.li\iv\    I'il'i-  l>rl''\\    ilu'  ira]'.     ^li-'uld   tlu' 
>ati<l  I'ipi"  l'r«'''i)u-  rI'-L;u'''l  ali'.vc  .  .r  lul-'W    llu'  irap.  tlu-  »'nL;inrir.  li\ 
nu-an^  ''l   ;i    \al\i'   in    hi-  rah.  atlniit-   air   int..   ilu-r   au\iliar\    i'ii't'-> 
,111''  iiisu!tH!\  firau-   llu    -ail'l  \>\\tv  alnivr  an.l  Im-Ihw   tlu-  trap. 

Ih'.-r  l.i-itn-  "I)""  aii'l  ■■!'."'  -Ii..\\  tlu-  ira- .ii  i' -r  tlu-  miMU'i-.n- 
IrttiT-  ri'tiiv  «.'<1  l'\  ti-  r.  .ui'i-niiiiu:  thf  I  )r)H'ii<lal>K'  .'iiul  ['.ItK-inil 
-<'r\  i<  »■  ihv  <  iiahani  W  hitv  i-  riUtU-rin^  niinu  r.  .n-  railr<.a<l-. 

i  ».fn'l  b.'lli-  I    1-.   vmtU    ,1-  .1  J*<lterk  clip'tlii-- o'lirtoii.  mail  Tl.  anA  yon  will  ivvffve 
iiili   iiaHuiiI;*;.-   ;mii1    f.-ii-tv  ;c.>«i»-t''rntti(t   llu-    S.-inllfi    wUivli    flTi«l-   ilirci-t'  savinn- 

White  American  Locomotive  Sander  Company,  Inc. 

Roanoke  Virginia 


Deitmbkr,  191o 


1<.\IIA\  \V     MKCllANli  AL     KN(, INKER 


Proper  Cleaning  of  Arch  Tubes 


»■ .      '- 


means 


Lagonda    Cleaners 


lor  pr()()cT  clcaninii[  of  arch  tubes  xoii  want  a 
dependable  cleaner  that  will  stand  up  under 
constant,  hard  service:  that  will  work  c]nickl\ 
but  thorou^hlx  :  that  is  eas\  and  economical  to 
operate:  that  needs  little  attention. 

Main  of  the  larijest  and  best  etjuippeti  Kail- 
roads  in  the  countr\  know  that  the>  can  de- 
pend on  I.a^onda  Cleaners  for  juoper  clean- 
ing of  the  arch  tubes.  And  proper  cleaninix 
pa\s.      Prove  it. 


Request  Bulletin  W-30 


(1  III-    (.lit    liclmv    \\;i>    ni;nK-    oriL^iiially    I'v    ii>    ami 
user!    for  3  cars  ) 


Cleaners  for  Delivery  Pipes 

Laironda  (  leaners  used  periodicalK-  in  clean- 
iniJ:  Deliver)  J^ipes  will  make  it  unnecessary 
to  renew  them.     See  our  J^ulletin  \A'-.^(). 


mvt  YORK 

BOSTON    PMlLADtlPMIA 

iTloUIS    CHICAGO    Orn»OIT  DENVEI 


SIM  nuMiaiO 

;  T     Oi._  ^  MONTRtAL    LCWPON 


Makers   of   Lagonda   Boiler  Tube  and   Condenser  Cleaners,  Tube  Cutters,   Auto- 
matic   Valves,   Strainers,   Grease    Extractors. 
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Denkins  Bros.  ValvesI 

The  Extra  Heavy  Pattern  Jenkins  Bros. 
X'alves  cover  the  most  rigid  requirements  for 
maintained  tightness  and  endurance. 

]\Iade  in  brass,  in  iron  body,  and  in  cast  steel. 

The  Jenkins  Bros,  catalog  gives  full  details  re- 
garding sizes,  dimensions,  construction  and 
application.     Ask  for  RM20. 

JENKINS  BROS., 


New  York 
Philadelphia 


Boston 
Chicago 


Arch  Tube  Cleaning  Made  Easy 

Cleaning  arch  tubes  made  easy  and  simple;  that  is  the  service 
performed  by  the 

Roto  Arch  Tube  Cleaner 

Operated  by  a  standard  9^  inch  air  pump 

Notice  its  tapered  form  which  permits  it  to  pass  easily  around  the  bends 
of  a  3"  arch  tube.  With  the  Roto,  arch  tubes  are  cleaned  much  faster 
than  by  any  other  arch  tub*  cleaner.  Why?  Send  for  Bulletin  No.  44 
•nd  get  the  full  answer. 


^ 

»^ 

m 

HI 

.^^fs^^ 

i\   ''' 

IS 

Rr         MiaMHi 

^^j>V<l"l'T'l"«"»"'""  •'■■'■■     li 

THE  ROTO  COMPANY,  Hartford,  Conn. 


This  Locomotive 


represents  the  latest  practice  in  modern  design  and  is  the  result  of  the  best  thought 
of  locomotive  designers  and  builders.  Among  its  many  notable  features  planned 
to  withstand  exceptionally  hard  service  conditions  are 

Break-Less  Staybolts 

These  staybolts  not  only  provide  a  bolt  which  from  a  mechanical  standpoint  is 
ideal  on  account  of  its  simplicity  and  strength;  but  they  also  improve  firebox  con- 
struction due  to  the  fact  that  they  remain  flexible  at  all  times  without  the  compli- 
cations of  sleeves  and  caps  and  that  their  application  does  not  structurally  weaken 
the  firebox. 

Writt    for   Descriptive   Pamphlets 

THE  BREAKLESS  STAYBOLT  COMPANY 

PITTSBURGH,  PENNA. 
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HotteiterBldg..  Pittsburgh,  Pa.— 
Byers  pipe  in  heatitiK  and  plumbing 
system  required  no  repairs  in  37 
years,  and  still  in  use. 

Cattle  Kid  Co  ,  Camden,  TV.  J. — 
"Get  on  an  average  at  least  twice 
the  time  service  from  Byers  as  from 
any  other  pipe  tried". 

Taeoma  Building,  Chicago,  tll.^ 
90<o  of  Byers  pipe  installed  27 
years  ago  still  in  service.  Minimum 
life  of  Byers  16  years.  Minimum 
life  of  other  pipe  in  SAME  SERVICE 
ONE  YEAR. 


Xenia  Water  Co. ,  Xenia,  Ohio 
No  leak  in  Byers  in  26  years.  Three 
leaks  in  steel  pipe  after  5  years  use. 
Lines  laid  side  by  side  underground. 

Brook*  Son,  Dayton,  Ohio — Byers 
^4"  underground  service  line  re- 
moved, in  good  condition  after  45 
years'  service. 

Y.  M.  C.  A.  Railway  Branch, 
St.  Louit,  Mo., — Steel  pipe  in  heat- 
ing and  plumbing  system  rusted  out 
in  7  years  and  replaced  with  Byers 
throughout  the  building. 


Philadelphia  Co. .  Pittsburgh,  Pa. 
'\    Byers  pipe  after  being  in  ground  28 
years,     showed     only     2^i9o    loss 
through  corrosion. 


Fortune  Bros.  Brewing  Co. ,  Chi- 
cago, III.  —Byers  used  in  refrigera- 
ting coils  torn  out  after  20  years  ser- 
vice Pipe  in  such  good  condition 
that  it  was  used  again. 

Walker  Bldg.,  Dexter  Bldg.,  Van 
Dyke  Apartments  and  a  number  of 
other  Buildings  in  Chicago — Byers 
pipe  installed  from  25  to  30  years 
ago.  and  never  given   any  trouble.^ 


~    Still  in  place,  giving  good  service. 


When  did  we  install  this  pipe?  That  becomes 
a  vital  question  only  after  years  of  service.  But  just 
as  you  may  be  asking  this  question  NOW  about  pipe 
purchased  5,  10,  20,  30  or  more  years  ago,  so  you  or 
some  one  else  will,  some  day,  be  asking  the  same 
question  about  the  pipe  you  are  buying  now. 

Do  not  allow  this  question  ever  to  become  a 
reflection  on  your  buying  judgment;  look  at  the  pur- 
chase of  pipe  from  the  standpoint  of  lowest  cost 
per  year,  and  you  will  invariably  specify 

BYERS  WROUGHT  IRON  PI  PE 

mm  ■    ■■■  m^        fullweightcuaranteed        III       ^m 

Byers  will  never  leave  any  doubts  as  to  WHEN  it  was 
installed,  for  the  year  of  manufacture  is  rolled  on  every  length. 

Byers  will  never  make  anyone  wonder  why  it  didn't  last 
longer,  but  rather  why  it  lasted  so  long. 

For  nothing  but  the  strongest  FAITH— FAITH  based 
on  KNOWLEDGE  of  how  Byers  is  made  and  how  it  lasts — 
could  have  induced  Byers,  alone  of  pipe  manufacturers,  to 
put  "The  Year  on  Every  Length". 

"The  Year  on  Every  Length"  is  an  open  invitation  to 
pipe  users  to  watch  and  compare  the  service  given  by  Byers 
with  that  of  iron  and  steel  pipe  of  whatever  make,  brand 
or  character. 

Send  for  Byers  Bulletin  No.  26  of  useful  pipe  information. 
Every  pipe  user  will  find  it  of  value.   Sent  Free  on  Request. 

A.  M.  BYERS  COMPANY,  PITTSBURGH,  PA. 

ESTABLISHED  1864 
23  Sullivan  Street  11  Sleeper  Street  720  Fulton  Street 

NEW  YORK  CITY  BOSTON,  MASS.  CHICAGO,  ILL. 

DISTRIBUTORS  IN  ALL  JOBBING  TOWNS 


Waterloo  Water  Works— Water- 
loo, la  —Steel  casing  ruited  out  in 
7  year*.  Wrought  Iron  casing  still 
good  after  being  in  the  same  ground 
from  20  to  30  years. 
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SERVICEABILITY  PLUS  ECONOMY 

The  Tate  Bolt  has  fully  demonstrated  its  true  functions  as  a  mechanical  appli- 
ance to  serve  the  firebox  requirements.  Flexibility  must  be  maintained — 
the  only  positive  assurance  of  flexibility  is  the  use  of  the  Tate  Flexible 
Staybolt. 

Many  of  the  largest  railroad  systems  have  kept  accurate  service  records  and 
show  remarkable  increase  in  earning  power  of  the  locomotives  that  have 
been  equipped  with  complete  installations  of  the  Tate  Flexible  Staybolt. 


>;;< 


v;  V. , 


PITTSBURGH,  PA..  U.  S.  A. 

GEN   L   OFFICES,  VANADIUM    BUILDiNG  BED    STAFFORD.  GEN    L    MANACtH 

J     ROGERS    FLANNERY    &.    COMPANY.   S,    , -.  .  A.iN.i 

VANADIUM   BUILDING.    PITTSBURGH,    PA 


tikens 


One  hundred  years  of  effort  by 
four  generations  of  master  steel 
makers  has  resulted  in  the  pro- 
duction of  Locomotive  Firebox 
and  Boiler  Steel  of  such  a  stand- 
ard of  excellence  that  to  all  users 
throughout  America 

Lukens  Signifies  Quality 


LUKENS  IRON  ®  STEEL  CO. 


Coatesville 


Penna. 
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— fully  equipped  with  the  Robinson  Connector  (except 
for  engine  and  caboose)  crossing  Dead  Man's  Gulch 
on  the  ascent  of  Phoenix  Mountain,  Grand  Forks,  Brit- 
ish Columbia,  September,  1913. 

Grade,  3.3  per  cent. 

Track  Curvature,  22  degrees. 

This  service  is  indicative  of  the  developmental  service 
of  the  Robinson  Connector.  It  is  a  thoroughly  tested 
equipment.  For  several  years  it  has  undergone  the 
exacting  requirements  of  actual  road  runs,  but  there 
have  been  no  failures — none  of  any  kind. 

The  figures  established  point  to  ECONOMY  no  less 
convincingly  than  they  point  to  convenience  and  me- 
chanical efficiency.  We  would  like  you  to  know  more 
about  these  figures  and  the  Robinson  Connector.     . 


The  Robinson  Connector  Companj 


Dranforo.Conn. 
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SERVICEABILITY  PLUS  ECONOMY 

The  Tate  Bolt  has  fully  demonstrated  its  true  functions  as  a  mechanical  appli- 
ance to  serve  the  firebox  requirements.  Flexibility  must  be  maintained — 
the  only  positive  assurance  of  flexibility  is  the  use  of  the  Tate  Flexible 
Staybolt. 

Many  of  the  largest  railroad  systems  have  kept  accurate  service  records  and 
show  remarkable  increase  in  earning  power  of  the  locomotives  that  have 
been  equipped  with  complete  installations  of  the  Tate  Flexible  Staybolt. 
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LUKENS  IRON  ®  STEEL  CO. 


Coatesville 


Penna. 
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— fully  equipped  with  the  Robinson  Connector  (except 
for  engine  and  caboose)  crossing  Dead  Man's  Gulch 
on  the  ascent  of  Phoenix  Mountain,  Grand  Forks.  Brit- 
ish Columbia.  September.  1913. 

Grade,  3.3  per  cent. 

Track  Curvature,   22  degrees. 

This  service  is  indicative  of  the  developmental  service 
of  the  Robinson  Connector.  It  is  a  thoroughly  tested 
equipment.  For  several  years  it  has  undergone  the 
exacting  requirements  of  actual  road  runs,  but  there 
have  been  no  failures — none  of  any  kind. 

The  figures  established  point  to  ECONOMY  no  less 
convincingly  than  they  point  to  convenience  and  me- 
chanical efficiency.  We  would  like  you  to  know  more 
about  these  figures  and  the  Robinson  Connector. 
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The  Robinson  Connector  Cdmpanj 


Bran  FORD.  Conn 
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The  American  Staybolt 
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American  Flexible  Bolt  Company 

Chicago  Pittsburgh  New  York  Montreal  and   Winnipeg 

McCormick  Bldg.      Union   Bank   Bldg.       50  Church  Street       Taylor  &  Arnold,  Ltd, 


Ashton  Wheel  Press 
Recording  Gages 


Ashton  Wheel  Press  Recording  Gages  give 
an  accurate  record  of  wheel  fits  on  axles, 
showing  actual  fit  from  start  to  finish,  insur- 
ing perfect  mountings. 

Send  for  special  circular  which  gives  full 
details,  also  catalogue  describing  our  complete 
line  of  Specialties. 

The  Ashton  Valve  Co. 


BOSTON.  MASS. 
271  Franklin  St. 


CHICAGO,   ILL. 
608  So.  Dearborn  St. 


Bad  Water 

The  bad  waters  used  in  the  western  part  of 
the  country — because  they  are  the  only  avail- 
able supplies — have  been  improved  so  much  by 
scientific  treatment,  that  officials  operating  in 
the  eastern  or  good  water  belts  are  often  sur- 
prised to  find  that  roads  operating  in  the  bad 
water  districts  are  beating  their  boiler  per- 
formance, both  as  to  life  and  cost  of  mainte- 
nance. 

Investigation  of  the  subject  brings  out  the 
fact  that  there  is  verv  little  wat.;r  being  used 
for  steam  purposes  that  cannot  be  improved 
by  scientific  treatment,  the  only  problem  being 
whether  or  not  the  cost  of  the  treatment  is 
greater  than  the  savings  effected. 

The  reason  that  all  roads  that  have  thor- 
oughly investigated  this  subject  are  using 
Dearborn  Treatment  is  because  they  have 
always  found  the  cost  of  Dearborn  Treatment 
to  be  only  a  small  percentage  of  the  savings 
effected  by  its  use. 

If  you  are  having  trouble  with  bad  water,  or  want 
to  know  how  to  improve  so-called  "good"  water, 
write  us,  and  we  will  be  glad  to  explain  our  work 
fully  and  advise  regarding  your  needs. 

Dearborn  Chemical  Company 

McCormick  Building  Chicago 
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PANTASOTE 

^r^HE  National  Standard  for  car 
curtains  and  car  upholstery. 
Twenty  years'  service  tests  have 
established  its  superiority  to  any 
other  curtain  material. 

AGASOTE 

FOR  car  headlinings  and  interior  trim.    A 
homogeneous  waterproof  board  of  great 
density  and  tensile  strength.     It  will  not 
warp,  blister  or  separate. 


.•  •./;«' 


NON-CONDUCTIVE  qualities  of  heat 
and  cold  make  it  peculiarly  well  adapted 
for  headlining  and  interior  trim  for  steel 
fireproof  passenger  cars,  entirely  eliminating 
the  disadvantage  of  steel  for  interior  trim  and 
giving  the  appearance  of  wood  finish. 


THE  PANTASOTE  COMPANY 

11  Broadway,  New  York  Peoples  Gas  Building,  Chicago 

797  Monadnock  Building,  San  Francisco 
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Q  The  highway  of 
"NATIONAL"  progreu  u 
signs    of    "NATIONAL"    ad- 


the 
lerized, 
durable,     each     length     full 
strength — there     are      many      more 
"NATIONAL"    Pipe. 

Let   u<   send   you    "NATIONAL"    Bulletins 
type  of  service  in  which  you  are  interested. 

LOOK 

FOR  THE 

MARK 


marked    by 
vantages. 

"NATIONAL"    Pipe    U    rigidly    inspected. 

smaller  sizes    (4  in.  and  under)   are  Spel- 

unusually     ductile,     of     uniform     quality, 

weight,     high     bursting 

reasons     for      specifying 


particular 


^To  readily  identify  "NATIONAI,- 
material  and  as  protection  to  maim- 
faclurcr  and  consumer  alike,  the  prac- 
tice of  National  Tube  Company  is  to 
roll  in  raised  letters  of  good  size  on 
each  few  feet  of  cyery  length  of 
AWAROCO  welded  pipe  the  name 
j^'%  -NATIONAL  (except  on  the 
smaller  butt-weld  sizes,  on 
which  this  is  not  mechan- 
ically feasible  i-n  these  smaller 
butt-weld  sizes  the  name 
"NATIONAL"  appears  on 
the  metal  tag  attached  lo 
each  bundle  ol  pipe). 
^Whcn  writinK  specifications 
or  ordering  tubular  goods,  al- 


w 


'X' 


ways  specify  "NATIONAL 
and  identify  as  indicated 
Cin  addition,  all  sizes  of 
"NATIONAL'  welded  pipe  four  in 
and  under  are  subjected  to  a  roll- 
knobbling  process  known  as  Speller- 
izing  to  lessen  ihj;  tendency  to 
corrosion,  especially  in  the 
form  of  pitting  ThisSpeller- 
izing  prijcess  is  peculiar  Ut 
"NATIONAL  pipe,  to  w  hich 
process  National  Tube  Com- 
pany has  exclusive  rights 
C  NATIONAL  pipe  wa« 
awarded  the  GRAND  PRIZE 
(highest  possible  award)  at 
Panama  Pacific  International 
Exposition.  I9IS 


NATIONAL  TUBE  COMPANY 


General  Sales  Offices : 
FRICK  BUILDING,  PITTSBURGH,  PA. 


DISTRICT  SALES   OFFICES 
Atlanta  Boston  Chicago  Denver  Kansas  City  New  Orleans  New  York 

Philadelphia  Pittsburgh  Salt  Lake  City  St.  Louis  St.  Paul 

Pacific  Coast  Representatives:     U.  S.  STEEL  PRODUCTS  CO.,  San  Francisco,  Los  Angeles,  Portland,  Seattle 

Export  Representatives:     U.  S.  STEEL  PRODUCTS  CO.,  New  York  City 


Omaha 
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Let    us    send    vou    "NATIONAL 


^     The   highway    of 
"NATIONAL"      progress      it 
marked     by     signs     of     "NATIONAL"     ad- 
vantages. 

"NATIONAL"     Pipe     is     rigidly     inspected. 

smaller   sizes    (4    in.    and   under)    are   Spel- 

unusually      ductile,      of      uniform      quality, 

weight,      high      bursting 

reasons      for      specifying 


each      length      full 
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type  of  service  in  which  you  are  interested. 


Bulletins    covering    the    particular 


■>"..• 


t   li-adilv  -.dc-.;!::.      NAllONAI. 
maifii.il  and  a-  prol<ct:on  lo  in.i:    :- 
tacliiierandc  in-iiiHii  ulikc.<hi-(>ia< 
lice  111  N:it!Oii.il  Tiil^e  Coinp.itn  i-  |.. 
mil  in  Tai^rd  Ictlcr.-s  ol  (;.i,.d  •ii/'i-  <>n 
caih    tew    lirt    ''I    r-.orv    Iciislii. '■! 
AWAPOCO  wil.ieJ     pijn'     ''"'     i^aiiif 
NAllONAI.   (cxieploi;  tin- 
^itiallrr    l>uuvv>ld  si/i-.   '"i 
\\  htfh   This    i-.    Tit'i    n^ichai:- 
icallv  It  i-i!  If  .mhi-M    iiiallcr 
l).in-w<ki    ,1/c^  th<-    i^anir 
NAl  ION  A  I.      apjKa!         ^ 
the    niflal    lilt;,  attach'  \    ■ 
rach  biindlf  of  pii>i'l 
<"Whi-n  writing;  "p«itti'.atMi^> 
,  ,     r1i-'-~  f:'-;:lar  -•--I-;,  -il 


(Bin 

•MlltJ 

Htnp 


.ind    lJ*Mll!t\     UN    Hldu  Jlfd 

*  I  V  1  I  )  1 1  Ion,  all  Ni  /<■  -  t.I 
N'A  1  IDNAI.  vvtliij  pip<-  f'Mii  iTi 
an-l  liidct  arc  Mjhicttni  t^>  a  i'.*II-  ■ 
ki.-ibl-lir..;  |>t  «t^..  kn.  wr.  a&Spellr' 
i.-in»;  t'>lcs^-ti  thr»Lnil»iii\  !••  Aw*»ece 
•■■irr'ci.'i!,  esptx'ialU  iii  \\''  ,,-  . 
t'lni'l  piliii'i,  Th'  Sprllcr 
i.'i:  .,  pi-Hc-^  ».  peculiai  \ 
'  NA  1  lONAI,  pip. .  I..  Allah 
pr«xc  -Nati-rial  TtilKrC-'in 
}  iiu  la~  rxcl.i-ivi- Tli;hl> 
<  NAllONAI.  rip<  ^v.is 
..'.vai  Uf:h.  (IkANDJ'kl/K 
ih;  h  t  p  -.  i'  ;.■  ...\a;  J»  at 
1  1  l-'iiilti  lilcitaii'inai 

(  IIO"    IMIS 


"  Wl« 


wr, 


NATIONAL  TUBE  COMPANY 


General  Sales  Offices : 
FRICK  BUILDING,  PITTSBURGH,  PA. 


DISTRICT   SALES    OFFICES 
Atlanta  Boston  Chicago  Denver  Kansas  City  New  Orleans  New  York 

Philadelphia  Pittsburgh  Salt  Lake  City  St.   Louis  St.  Paul 

Pacific    Coast   Representatives:      U.   S.   STEEL  PRODUCTS   CO.,   San   Francisco,   Los   Angeles.    Portland,   Seattle 

Export  Representatives:      U.   S.  STEEL  PRODUCTS   CO.,   New   York   City 
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A    four    feed    installation   of   the    Detroit    Automatic    Flange 
Oiler    on    a    Mikado    Type    Locomotive. 


We  OfferYou 

Greatly  Increased  Tire  Mileage; 
Additional  Life  Of  Rails  on  Cunres; 
Efficiency,  Economy  and  Safety 

and  all  the  advantages  and  econo- 
mies resulting  from 

Efficient  Flange  Lubrication 

conclusively  demonstrated  through  the  ex- 
tensive investigations  conducted  by  the 
American  Railway  Master  Mechanics'  As- 
sociation, and  proved  through  the  actual 
service  on  so  many  leading  railroads  of  the 

DETROIT  AUTOMATIC 
FLANGE  OILER 

the  most  efficient  and  practical  device  on 
the  market  for  securing  Flange  Lubrica- 
tion, and  the  product  of  the  oldest  and 
largest  manufacturers  of  lubricating  devices 
in   the   world. 

Send    for    Booklet    FO-75    which    tells   why 
yott    should 

Let  The  Pmndulom  Do  Thm  Work 


Detroit  Lubricator  Company,  Detroit,  U.  S.  A. 


Canadian   Detroit   Lubricator   Company,    Ltd.,    Wtdkerville,    Ontario 


Makers  of  Stewart  Carburetors 


THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B.  Coupler, 
a  modification  of  our  popular  Pitt  and  Janney  X 
Couplers,  with  latest  improvements. 

Lock-To-The-Lock 

Lock-Set  and 
Knuckle-Opener 

Send  for  blueprints  and  prices. 


Manufactured  only  by 

THE  McCONWAY  &  TORLEY  CO, 

PITTSBURGH,  PA. 
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Honest  Work  vs  Leakage  Loss 


That  Lives  and  Property  on  trains  shall  be  suffi- 
ciently safe-guarded  at  all  times,  it^s  imper^ive 
that  every  pound  of  braking 

pressure  put  into  the  , 

brake  cylinder  shall   be       — 
held  there  and  made  to  do 

Honest  Work  and  not  be  permitted  to  Waste 
'Au^ay  through  Leaky  piston  packing  leathers. 
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A    tour    Icfil    installation    of    tin-    llttroi.t    AutDiiiatii-    F!anK«" 
'  >iliT    (III    a    Mik.i'lo    Ts  I'l-    I.oi  omntiv  < 


We  OfferYou 

(in'aily  Intreased  Tire  MiJeagr: 
Additional  Life  Of  Kails  on  Curves: 
Kfficiency,  Kronoiuy  and  Safety 

ami  all  ilic  aiivaiitaut  ?  and  econo- 
niir>   n^nlliii'-;    I'rniii 

Efficient   Flange   Lubrication 

iiinclii>ivi'ly  rit-nionstrated  thri)UKh  the  ex- 
iLiisivr  iiivfs.t;^ati<iiis  conducted  '>y  the 
American  KniKvay  Master  Mechanics'  As- 
••iKiatiiin,  atui  prnvfd  through  the  actual 
>«Tvii«-  111!  *ti  many  leading  railroads  of  the 

DFTKOIT  AITOM  ATIC 
FLANCU:  OILER 

ilu  mo-i  ( itu  ieni  and  practical  device  on 
tlif     inaiUft     tor     serurin)^     Flange     Lubrica- 

Mi.n.  and  thr  product  of  the  oldest  and 
i.iiuest  niaiuifacturers  of  lubricating  devices 
111    tile    wmld. 

.s,-»i<i    for    B.j.ikU-t    FO-7S    ukich    tells   ttfc.v 

y  lU    shnu!d 

Lei   The  Pendulum  Do   The   Work 


Detroit  Lubricator  Company,  Detroit,  U.  S.  A. 


Canadian    Detroit    Lubricator    Coinpany,    Ltd..    Walkorvillc,    Ontario 


Makers  of  Stewart   Carburetors 


THE  PENN  COUPLER 

1^  ;  Our  latest  development  of  the  M.  C.  B.  Coupler,  .    .?;   . 

.:  rn:       :        a   modification   of   our  popular   Pitt   and   Janney   X         i  "  ;,^;:> 
.  "V  Couplers,  with  latest  improvements.  :^  • . .:  : 

Lock-To-The-Lock 

Lock-Set  and 
Knuckle-Opener 

V  ^  ;  :     ■     Send  for  blueprints  and  prices. 


.  ,-  Manufactured  only  by  ■- 

THE  McCONWAY  &  TORLEY  CO. 

PITTSBURGH,  PA. 


Deckmbkr.  1'>1o. 


RAILWAY     Ml-XHAXICAL     ENCjIXKKK    ; 


o? 
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ciently  safe-guarded  at  all  times,  it  is.impei^ve 
that  every  pound  of  braking  ***• 
pressure  put  into  the  — 

brake  cylinder  shall  be 
held  there  and  made'^to  dp,^ 

est  Work  and  not  W  p^itted  to  W^f^'^*'^ 

ly  through  Leaky  piston  packing  leather*. -^t^ 


G  eneral*0l^p 
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jm;sburgh: 

j^/^itinghouse  Bld^. 
SHreAGO: 

Railw.a[9Exchange  BIdg. 
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Something  New  in  Unions 


Here  is  a  new  idea  in  Unions — a  Union  that  locks. 
Created  by  a  railroad  man  to  meet  the  exceptionally 
severe  requirements  of  railroad  work. 


A  Unifni  that  K)cks  tight,  tightens 
as  it  locks,  and  stays  locked  regard- 
less of  vibration  or  expansion  and 
contraction. 


Simplicity  is  the  keynote  of  the  locking  principle 
of  the  "Stalock"  Union.  When  the  union  is  tightened 
in  place,  at  least  two  diametrically  opposite  lugs  are 
always  in  locking  position.  A  blow  of  the  hainmer  or 
wrench  on  the  malleable  iron  lug  bends  it  over  and 
locks  it  in  position. 

Write  for  complete  literature  and  prices. 


Standard  Union  Company 

612  Winthrop  Building,  Boston,  Mass. 


Double  Boiler 

Check 
Valve 


The  position  of  this  valve  ia  on  top  of  the 
boiler.  It  is  provided  with  a  stop  valve  for  each 
check  valve,  so  that  either  one  of  the  check 
valves,  if  out  of  order,  may  be  "cut  out"  without 
interfering  with  the  feeding  of  the  boiler.  Re- 
movable caps  on  top  of  each  check  permit 
inspection  and  grinding  of  valves  %irithout  discon* 
necting  pipes. 

Simple  and  pleasing  design,  compact  and  effi« 
cient.    Furnished    complete    with  boiler   flange. 

Writ*  for  Catalog 


'{:  NATHAN  MANUFACTimiNG  CO. 

lOl  PARK  AVE 


Western  Office:    1612  Old  Coloov  Building,  Chieaco 
St.  Louis  Office:    Frisco  Building 


O  1  llilliLi     users    everywhere, 
the    Railroads    and 

CAR  companies     of     America; 
the   Companies   that 

rOKCjE    ahead  due  to  their  wise 
management,   know^  the 

COMPANY  noted  for  Universal 
High  Quality  Products. 


ii 


The  Forging  Specialists" 


It  will  pay  You  to  let  Us  estimate  on 
the  heavy  and  light  forgings  your  road 
reqtiires. 

Send  For  Our  Catalogue. 

STEEL  CAR  FORGE  COMPANY 

Forging  Specialists 
Pittsburgh  -  -  Penna. 
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^^Shoemaker,  Stick  to  Thy  Last'^ 


/'SAVE^ 
f    THE 
GEARS 


ZOOMING  in  on  the  train  the  other  day,  I  read  a 
dandy   little   book   sent   out   by   a   gear   manu- 
facturer. 

It  gave  a  list  of  causes  for  noisy  gears.    Some  of 
them  are:  :  ^ 

1.  Elccentrically  machined  blank 

2.  Blanks  machined  oversize 

3.  Meshing  to  incorrect  depth 

4.  Insufficient  lubrication 

There  were  other  reasons,  but  these  are  typical. 

Now,  here's  my  point.  The  first  three  are  beyond  our  control.  We  cannot  claim 
to  tell  the  Gear  Cutter  anything  new  about  his  end — nor  can  we  hope  to  show  your 
skilled  mechanics  much  in  the  way  of  lining  up  gears  and  shafting. 

But,  LUBRICATION — that's  OUR  business,  and  lubrication  of  gears,  as  evidenced 

by  the  success  of  TEXACO  CRATER  COMPOUND,  is  peculiarly  our  business. 


You  will  note  that  the  manufacturer  says, 
"Insufficient  lubrication.*'  He  doesn't  mean 
that  too  little  lubricant  is  put  on  the  gears. 
He  knows  that,  as  a  rule,  too  little  lubricant 
STAYS  on  the  gears.  And  it  is  just  by 
overcoming  this  that  CRATER  is  making 
its  way  into  shop  after  shop. 

CRATER  stays  where  it  is  put.  You  apply 
it  to  a  set  of  gears  and  it  stays  there,  stays 
on  the  wearing  surfaces.  It  provides  not 
only  sufBcient  lubrication  but  efficient  lubri- 
cation. Efficient  because  it  does  the  work, 
because  a  little  CRATER  lasts  a  long  time 
and  because  it  doesn't  splash  over  the  ma- 
chine (the  operators  like  this). 


The  film  of  CRATER  COMPOUND  coats 
the  wearing  surfaces  of  the  teeth,  prev^its 
metallic  contact,  cutting,  wear  and  NOISE. 
That  reduction  of  noise  is  a  sign  of  the 
thorough  lubrication  and  protection  pro* 
vided  by  CRATER. 

Many  wide-awake  machine  shops  have 
taken  advantage  of  our  make- good  offer: 
we  will  ship  you  express  prepaid  a  25-lb. 
can  of  TEXACO  CRATER  COMPOUND 
on  a  strictly  approval  basis.  You  pay  for 
it  after  it  has  made  good. 


Some    of   the    largest    gear    manufacturers    have    come 
to    us    to    secure    Efficient    and    Sufficient    Lubrication 

The   CRATER   BOOK   tells   about   it.      Write   for  your 

copy  today 

There  is  a  Texaco  Lubricant  for  every  purpose 

THE   TEXAS   COMPANY 

Dept.    "R",    17    Battery    Place,    N.    Y. 

Houston  Chicago  New  York 

Offices    in   Principal    Cities 
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Tbe  National  Extended  Floor 
Engine  Coupler  Pocket 


tXTENDCO  rLOOB 


Supports  the  Coupler-Head  at  a  point  well 
forward  and  near  its  center  of  gravity.  This 
method  of  support  maintains  the  coupler-head 
in  horizontal  position  and  prevents  its  sagging. 

Vertical  adjustment  secured  by  the  use  of  shim 
washers. 

The  National  Malleable  Castings  Co. 


Cleveland  Chicago 

Sharon,  Pa. 


Indianapolis 
Melrose  Park,  111. 


Toledo 


The  Neverbreak;Wll|ITOWsu§ed  oaoneofihe 
largest  Western  Railway  Systems.  One  MillidR^^, 
Hale  and  Kilburn  Car  Seats  now  in  servic&^ar<^;:  * 
the  strongest  proof  of  their  superiority.    Tl\e  ^'^ 
Hale  and  Kilburn  trademark  is  your  assurjuifiee  . 
ot  Quality,  Durability,  Satisfaction.  -    { 

HALE  AND  KILBURN  COMPANY 
PHILADELPHIA 


NEW  YORK 


CHICAGO 


Classified  Advertisements 

POSITIONS    OPEN 

Two    high    Rrade,    highly    efHcient,    and    exceptionallr 
well  qualified  salesmen  wanted  by  railway  supply  manu- 
facturer.     These    positions    are   open    only    to    men    who 
can    show    a    record   of    accomplishment    in    the    railway 
field.     This    means   more   than   mere    selling  ability.     It 
means    personality,    tact,    good    judgment    and    a    most 
thorough   knowledge  of   the   railway   industry,   for  these 
positions  call  for  men  of  big  caliber  who  must  meet  the 
biggest  men  in  the  field.    All  replies  will  be  confidential. 
Address    Box   666,    Railway    Mechanical    Engineer,   Wool- 
worth    Building,   Xew   York,   N.    Y. 

WANTED 
A   bound  volume   of  the  American    Engineer   &  Rail- 
road Journal  for  1890.    Please  advise  condition  of  volume 
and  price.     Address   Box   18,   Railway   Mechanical   Engi- 
neer, Woolworth   Building,  New  York,  N.   Y. 

{  opy   of  U.   S.    Patent   No.    1,199,324  on   Rail   Joint,   and 
full    information    furnished    interested    parties    upon    in- 
quiry at  office.     The  AMERICAN  EUROPEAN  PATENT 
OFFIC  ES,  309  Broadway,  New  York  City. 

.An  employment  and  classified  advertising  section  will 
lie  incorporated  in  this  publication  whenever  there  is  a 
lieniand  for  such  service. 

Tse    this    section    when    seeking    a  new    man,    a    new 
pofsition,     or     when     buying     or     selling     second     hand 
equipment. 

Rate    is    2c.    a     word     a     month.      Minimum     charge 
M-00.         Remittance      must       accompany      each      order. 
Address      Railway      Mechanical      Engineer.        Classified 
Advertising       Department,       Woolworth       BIdg.,       New 
York,  N.   Y. 

DART  UNIONS 


Outlast 
The  Pipes 
They  Join 


The  two  bronze-to-bronze  seats,  ground  together, 
make  an  accurate  fit  and  eliminate  all  possibility 
of  corrosion.  Kxtra  heavy  malleable  pipe  ends 
surmounted  by  a  heavy  swivel  tightening  nut, 
make  the  Dart  Union  a  single,  unleaking  unit. 

We'll  be  glad  to  send  you  a  Dart  Union  FREE. 
Tell  us  what  size  you  want. 

E.   M.   DART  MFG.   COMPANY 

Providence,  R.  I. 

The  Fairbanks  Co.,  Sales  Agents 
Canadian  Factory,  Dart  Union  Co.,  Ltd.,  Toronto,  Canada 
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Snow,  ice,  sleet,  or  rain  on  the 
outside  with  hot  water  or  steam 
on  the  inside  VDill  not  affect  Good- 
year Tender  Hose.  It  is  made 
to  stand  up  under  these  extremes. 


This  Tender  Hose 
Saves  Replacement 

TENDER  hose,  in  order  to  give  perfect  service, 
must  be  made  to  meet  varying  conditions  at 
all  times. 

Especially  is  this  true  of  the  winter  service  that 
all  tender  hose  should  w^ithstand. 

Snov^  and  ice  on  the  outside  of  the  hose  and  hot 
water  and  steam  within  present  tw^o  extremes 
that  will  punish  and  break  down  the  material 
unless  it  is  made  to  meet  these  very  conditions. 

Goodyear  Tender  Hose 

is  made  with  a  wall  containing  real  Car  Heat 
Specification  Steam  Tube  and  Friction.  There 
is  a  balance  of  construction  that  takes  care  of 
weather  and  climatic  extremes,  so  compounded 
as  to  resist  stiffening  in  severe  cold. 

Aside  from  hose  made  under  a  few  railroad 
specifications,  Good  year  Tender  Hose  is  the  only 
hose  made  in  the  manner  described.  Tanks  can 
be  thawed  with  this  hose  w^ithout  injury. 

Large  trunk  lines  find  it  economical  to  use  a 
hose  of  this  specification  all  the  year. 

Save  the  cost  and  inconvenience  of  frequent 
replacement  by  using  Goodyear  Tender  Hose. 
It  is  made  to  wear  wrell  in  all  kinds  of  wreather 
and  under  all  kinds  of  treatment. 

The  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio 


K   R   O  N 
Rubber  Goods  for  Railway  Purposes 
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The  National  Extended  Floor 
Engine  Coupler  Pocket 


;  »"f  %?tD    'LOCB 


Supports  the  Coupler-Head  at  a  point  well 
forward  and  near  its  center  of  gravity.  This 
method  of  support  maintains  the  coupler-head 
in  hori7ontal  position  and  prevents  its  saggine:. 

\  ertical  adiustment  secured  by  the  use  of  shim 
washers.  .  '! 

The  National  Malleable  Castings  Co. 


(Cleveland  (.hiraco 

Sharon.  Pa 


liidinnHpolis 
M<lro>r  Park.  III. 


Tolfdo 


The  Neverbreak  Walkover  as  used  on  one  of  the 
larjjest  Western  Railway  Systems.  One  Million 
Hale  and  Kilburn  Car  Seats  now  in  service  are 
the  strongest  proof  of  their  supei-iority.  The 
Hale  and  Kilburn  trademark  is  your  assurance 
of  Quality,  Durability,  Satisfaction. 

HALE  AND  KILBURN  COMPANY 

PHILADELPHIA 


NEW  YORK 


CmCA(M3 


LONDON 


Li  lassifi(Ml  iVdve  rtisenients 


POSITIONS    OPEN 

Two  liitih  jfr.ndc,  highly  efficient,  and  o^xccptionally 
wi-ll  rjualitit'd  saltsmrn  uaiitcil  by  railway  supply  manu- 
fartiirtT  Tlirsc  positimi-.  arc  open  only  to  men  who 
can  show  a  record  of  accomplishment  in  the  railway 
I'leld.  This  means  more  th.iii  mere  sellings  ability.  It 
means  personality,  tact,  K""d  judgment  and  a  most 
thormiKh  kiiowleilKe  of  the  railway  industry,  for  these 
positions  call  for  men  of  bit;  caliber  who  must  meet  the 
biKKest  men  in  the  tield.  All  replies  will  be  confidential. 
Address  Hox  (iW),  U.iilway  Mechaniial  Engineer,  Wool- 
worth    MniMiiiK,    .\"<«    N'ork,   N.    N' 


u.\M  i;i) 

A  bound  volume  of  the  American  EiiKineer  &  Rail- 
road Journal  for  1K'*0.  Please  a^lvise  condition  of  volume 
and  price.  Adijress  Box  IS.  Railway  Mechaniral  Engi- 
neer,  Wuolwurth   Uutlding,  Xew   York,  N.    V. 


t  opy    of   {'.  S.    Pattiit    No.    1,JW,.?J4  on    Rail   Joint,   and 
lull    information    lurnislu-<l    interested    parties    upon    in 
MUirv  at  oiiice.     The  AMKKICAN  El'ROPEAN  PATENT 
nl-Fh  KS,   M>   HTo;»dwa>,    New    York    (  ity 


•L 


\ii  ••ni|ilii\iiifiii  aiiil  i-lu>siti«'ii  udverli-in^  sorlion  will 
III-  iiicor|ioralf<l  in  llii-  piihlicalioii  \% lifii«>\«-r  there  is  a 
ili'iiiaii*]  for  -nch  ««T\ie<'. 

[  -f  llii-  -friioti  uli»"n  »«'»'kiii;;  a  ti«'\\  man,  a  new 
|io-iiioM.  or  wIm'ii  liiixin^  or  >elliii^  M*i'<tn<i  liand 
)'<|iii|tiiifiit.  .■  ., .;      :'•   • 

Half  I-  2)-.  a  \Mir<l  a  iiioiilii.  Miiiiniiiin  charge 
J  I. OK.  K)-inittan<'«'  luu^l  ari'otn|iari>  each  order. 
\ililrf--  Kai!\\a>  Mfclianiia!  h.iif;in»'«T.  (ila^ir-ified 
\>K<Tli-itm        l))'parliii<-ni.        Wonlwurlli        Hiii);.,        New 


> 


DART  UNIONS 


^:\     Outlast 
7%        The  Pipes 
■  '^      They  Join 


I  Ik-  two  hron/r-to-lir.  m/c  -^cat^.  ^r- iiiiul  tof^cthcr, 
niakr  an  aoiiiratt-  tit  an<l  rliinmatc  all  possibility 
ol'  i"  >rr' ■>!.  .11.  I'.xtr.i  lua\y  inalk-aldc  l>il>c  ends 
-unn(  .iintc<l  l>\  a  luaxy  swivel  tiL:litcnin>.,^  nut, 
makr  tlu-  I  ):in   rni"n  a  siiiuli.'.  nnU-akiny  utiit. 

W  (.'U  ]>v  L;ia<l  t'>  -cutl   \<>u  a   I  )ari    L'liinu   i'KMli. 
I\I1  11-  ulial  -i/c  \'>u   w.iiil.  •■     -  ■ 

E.    M.    DART   MFG.    COMPANY 

Providence,   R.    I. 

The  Fairbanks  Co.,  Sales  Agents 
Canadian  Factory,  Dart  Union  Co.,  Ltd.,  Toronto,  Canada 
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This  Tender  Hose 
Saves  Replacement 

TENDER  hose,  in  order  to  give  perfect  service, 
must  be  made  to  meet  varying  conditions  at 
all  times.  ^     ^ 

Especially  is  this  true  of  the  winter  service  that 
all  tender  hose  should  withstand. 

Snow  and  ice  on  the  outside  of  the  hose  and  hot 
water  and  steam  within  present  two  extremes 
that  will  punish  and  break  down  the  material 
unless  it  is  made  to  meet  these  very  conditions. 

Goodyear  Tender  Hose 

is  made  with  a  wall  containing  real  Car  Heat 
Specification  Steam  Tube  and  Friction.  There 
is  a  balance  of  construction  that  takes  care  of 
weather  and  climatic  extremes,  so  compounded 
as  to  resist  stiffening  in  severe  cold. 

Aside  from  hose  made  under  a  few  railroad 
specifications.  Good  year  Tender  Hose  is  the  only 
hose  made  in  the  manner  described.  Tanks  can 
be  thawed  with  this  hose  without  injury. 

Large  trunk  lines  find  it  economical  to  use  a 
hose  of  this  specification  all  the  year. 

Save  the  cost  and  inconvenience  of  frequent 
replacement  by  using  Goodyear  Tender  Hcjse. 
It  is  made  to  wear  well  in  all  kinds  of  weatfier 
and  under  all  kinds  of  treatment. 

The  Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio 
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t^s 


THE  LIGHT 
Til  ATJT  lUGIlf 


TYPE  RE.2.  32  VOLT 


CASE  PATTERN  No.  IM*. 


Schroeder  Incandescent  Headlight 

Twenty-eight    years'    experience    building    locomotive    headlights    has 

enabled   us   to   produce   an   equipment    that    is    a    Masterpiece    of    Headlight 

Construction.      Throws   a   giant  penetrating    beam    of    clear    white    light  —  does 

not   blind   the   eyes  —  does   not  distort  signals  —  does    not    "hunt"    or    flicker    as 

does    the   arc.       Economical    in     steam    consumption — low    upkeep — dust    proof — 

fool  proof — no  parts  to  get  out  of  order — and  complies  with  all  requirements. 

Write  for  full  information.       The  facts  are  interesting  and  will  convince 
you  that  it's  "The  Light  That's  Right." 

SCHROEDER  HEADLIGHT  CO, 

Evansville,   Ind. 


VAPOR  SYSTEM  OF  CAR  HEATING 

Direct  Steam  Heat  without  any  pressure  on  the  radiating  pipes.    Pressure 
retained    in    train   pipe.     Considerably   less   drain   on   the   locomotive. 

CHICAGO    CAR    HEATING    CO. 

CHICAGO:    RAILWAY  EXCHANGE  BLDG.  WASHINGTON,  D.  C:    901  MUNSEY  BLDG. 

NEW  YORK:    GRAND  CENTRAL   TERMINAL  BLDG.  MONTREAL,  QUE.:    61   DALHOUSIE  STREET 

ATLANTA,  GA.:  CANDLER  BLDG. 


RATEIMXS 


TRADE  IVIARKS 


Counselor 
in  Patent  Causes 


Solicitor  of 

American  and  Foreign 

Patents 


N«rrit  Office  BaiMinf,  Erected  1880 


James  L.  Norris 

Member  of  the  American  Patent  Law  Association 
ESTABLISHED  1869 

Cor.  F  &  5th  Sts.,  N.W.,  Washington,  D.C. 

SEARCHES   MADE  and   opinions  given  as  to  the  validity  and   infringement  of 
Letters   Patent. 

Information  as  to  cost  and  procedure  free  on  request 
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Graphite  and  Graphite  products  have  a  fixed 
and  indispensable  place  in  the  mechanical 

operation  of  railroads 

MEXICAN  graphite  and  its  products,  mined  and  manufactured  by  The 
United   States  Graphite  Co.,  of  Saginaw,    Michigan,    fill    their    place 
satisfactorily,  economically  and  efficiently.    Whatever  your  demand  may 
be,  we  can  supply  it  in  the  following  products: 


U  S  G  Go's  No.  205  Lubricating  Graphite 

— an  air-floated  powder,  absolutely  free  from 
grit  and  far  superior  to  flake  graphite.  It 
has  a  number  of  uses  on  steam  operated 
roads  and  especially  efficient  in  connection 
with  our  graphite  lubricator  attached  to  cyl- 
inders of  engines  using  both  dry  and  super- 
heated steam. 

U  S  G  Go's  Mexican  Boiler  Graphite — 

a  safe,  sane,  mechanically  acting  scale  rem- 
edy that  will  accomplish  its  work  thorough- 
ly, economically  and  without  danger  to  the 
boilers. 


pearance  and  does  not  build  up  and  fill  in 
the  telltale  holes  in  the  staybolts.  At  a 
cost  of  approximately  30c.,  including  labor, 
it  will  give  a  locomotive  fire  box  eight  coats 
per  month. 

U  S  G  Go's  Graphite  Air  Brake  Lubricant 

— without  a  superior  as  a  lubricating  factor 
of  the  air  brake  system.  Especially  adapted 
to  triple  valve  and  brake  cylinder  lubrication. 

U  S  G  Go's  Car  Box  Grease — especially 

designed  for  the  lubrication  of  freight  car 
boxes. 


U  S  G  Go's  Mexican  Graphite  Front  End    U  S  G  Go's  Mexican  Graphite  Pipe  Cement 

• — for  dry  or  steam  pipe  j  jints,  gaskets,  man 
and  hand  hole  plates,  stay  bolts,  etc.  ^ 


Lustre — affords  a  bright,  glossy  finish,  is 
easily  and  quickly  applied  and  durable.  It 
is  a  lustre  and  not  a  paint,  therefore  it  does 
not  bake  and  cake  on  to  front  ends.  Wears 
evenly  and  smoothly. 

U  S  G  Go's  Mexican  Graphite  Paint — 

will  last  longer  and  cover  more  surface  than 
any  other  paint  on  the  market. 

U  S  G  Go's  Fire  Box  Paint — a  dry  gra- 
phite to  be  mixed  with  water  for  coating 
fire  boxes.     Gives  the  fire  box  a  nice  ap- 


U  S  G  Go's  Water  Proof  Graphite  Grease 

— not  affected  or  removed  by  runnmg  water, 
best  ever  on  railroad  switches,  L.terlock- 
ers,  etc. 

U  S  G  Go's  Graphite  Center  Plate  Lubricant 

— a  heavy  body  grease  carrying  an  unusually 
large  percentage  of  finely  powdered  graphite. 
It  stays  where  put  and  lubricates  long  after 
the  grease  has  disappeared. 


Write  department  C-i  for  prices  and  literature  on  any  products  interested  in' 

The  United  States  Graphite  Co. 

Saginaw,  Michigan 

Branch  Offices:  1^ 

•  ^  *  ■'  ■ 

New  York  Philadelphia  Pittsburgh  '  /•  Chicago 

Denver  San  Francisco  St.  Louis 

Berlin.  Gernianv 
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Why  Did  The  M.  G.  B.  Specify 
Du  Pont  Fabrikoid  ? 

Why  was  Du  Pont  Fabrikoid  specified  for 
the  seats  of  this  car,  and  why  is  it  used  so 
largrely  by  the  railroads  for  car  and  cab  seats 
and  caboose  cushions? 

Because  it  is  sanitary,  comfortable,  attrac- 
tive, weatherproof,  non-peeling,  tough  and 
pliable. 

Yes!     Right  so  far,  what  else? 

Because  it  stands  severe  service  and  affords 
real  economy. 

Yes!    Go  on. 

Because  of  its  proved  durability  and  uniform 
strength. 

Yes!     But  why? 

Because  every  square  inch  of  Du  Pont  Fabri- 
koid is  as  good  as  the  inch  next  to  it — and 
that's  mighty  good.  On  the  other  hand,  ex- 
amination of  a  hide  in  various  places  shows 
plainly  that  the  strength  is  seldom  the  same  in 
any  two  places. 

Which  means? 

Du  Pont  Fabrikoid  fills  the  bill  for  railroad 
uses,  and  incidentally  reduces  the  bills  at  the 
same  time.  Further,  that  every  M.C.B.  should 
acquaint  himself  with  its  superior  qualities, 
which  make  Fabrikoid  absolutely  essential 
when  the  service  which  must  be  assured  is 
considered. 

A  Trial  Order,  and  You  Will  Regularly  Buy 
DU   FONT   FABRIKOID. 

DU  PONT  FABRIKOID  GO. 


Du  Pont  Bldg. 


Wilmington,  Del. 


Wendell  &   Mac  Duffie  Co. 

Railroad    Department    Representatives: 
61   Broadway,  New  York. 


V  DU  PDNT  f} 


REG. U.S.  PAT. OFF. 


Make  This  Test 

Its  Cost  Is  Negligible 

Equip  only  the  right,  or  left 
hand,  cylinders  of  twenty-five 
locomotives  with 

Watertown  Automatic  Cylinder  Cocks 

leaving    the     standard    cylinder 
cocks  on  the  other  side. 

Then  for  three  or  six  months,  a 
year  if  you  wish,  keep  a  careful 
record  of  repairs  to,  not  only  the 
cocks,  but  the  cylinders,  cylinder 
heads  and  packing. 

In  order  that  this  test  shall  cost 
you  no  more  than  if  you  were 
equipping  with  standard  cocks, 
we  will  furnish  you  the  necessary 
number  of  cocks  to  make  the  test 
at  the  same  price  as  your  regular 
cocks  cost  you.  We  only  ask  that 
you  equip  a  sufficient  number  of 
locomotives  to  make  a  fair  trial. 

When  you  have  conducted  the 
test  sufficiently  long,  compare  the 
cost  of  repairs  to  those  cylinders 
equipped  with  WATERTOWN 
COCKS  with  those  having  the 
standard  cock,  and  if  you  are  not 
convinced  that  the  WATER- 
TOWN  COCK  will  more  than 
save  its  cost  we  will  take  back  the 
cocks  you  bought  for  the  test  at 
the  price  you  paid  for  them. 

If  you  are  interested  enough  to 
make  this  test,  let  us  hear  from  you 
so  that  we  may  arrange  to  send 
you  the  proper  size  and  pattern 
cock  to  meet  your  requirements. 

Watertown  Specialty  Company 

WATERTOWN,  N.  Y. 
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CXJ^/^l/^C       Their  intimate  relation  to  car 

maintenance  expense.  If  you 
wish  for  information  on  the  sub-  otj/^/^|7^o 
ject,  write  us  for  our  booklet  on    ^llwV^  JV^ 


UNION  DRAFT  GEAR  COMPANY 

Cardwell  Friction  Draft  Gear 
McCORMICK  BUILDING  CHICAGO 
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Why  Did  The  M.  G.  B.  Specify 
Du  Pont  Fabrikoid  ? 

Why  was  Du  Pont  Fabrikoid  specified  for 
the  seats  of  this  car,  and  why  is  it  used  so 
larg^ely  by  the  railroads  for  car  and  cab  seats 
and  caboose  cushions? 

Because  it  is  sanitary,  comfortable,  attrac- 
tive, weatherproof,  non-peeling,  tough  and 
pliable. 

Yesl     Right  so  far,  what  else? 

Because  it  stands  severe  service  and  affords 
real  economy. 

Yes!    Go  on. 

Because  of  its  proved  durability  and  uniform 
strength. 

Yes!     But  why? 

Because  every  square  inch  of  Du  Pont  Fabri- 
koid is  as  good  as  the  inch  next  to  it — and 
that's  mighty  good.  On  the  other  hand,  ex- 
amination of  a  hide  in  various  places  shows 
plainly  that  the  strength  is  seldom  the  same  in 
any  two  places. 

Which  means? 

Du  Pont  Fabrikoid  fills  the  bill  for  railroad 
uses,  and  incidentally  reduces  the  bills  at  the 
same  time.  Further,  that  every  M.C.B.  should 
acquaint  himself  with  its  superior  qualities, 
which  make  Fabrikoid  absolutely  essential 
when  the  service  which  must  be  assured  is 
considered. 

A  Trial  Order,  and  You  Will  Regularly  Buy 
DU   PONT   FABRIKOID. 

DU  PONT  FABRIKOID  GO. 


Du  Pont  Bldg. 


Wilmington,  Del. 


Wendell  &   Mac  Duffie  Co. 

Railroad   Department   Representatives: 
61   Broadway,  New  York. 
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Make  This  Test 

Its  Cost  Is  Negligible 


or  left 
twenty-five 


Equip  only  the  right, 
hand,  cylinders  of  tw( 
locomotives  with 

Waterlown  Automatic  Cylinder  Cocks 

leaving    the     standard    cylinder 
cocks  on  the  other  side. 

Then  for  three  or  six  months,  a 
year  if  you  wish,  keep  a  careful 
record  of  repairs  to,  not  only  the 
cocks,  but  the  cylinders,  cylinder 
heads  and  packing. 

In  order  that  this  test  shall  cost 
you  no  more  than  if  you  were 
equipping  with  standard  cocks, 
we  will  furnish  you  the  necessary 
number  of  cocks  to  make  the  test 
at  the  same  price  as  your  regular 
cocks  cost  you.  We  only  ask  that 
you  equip  a  sufficient  number  of 
locomotives  to  make  a  fair  trial. 

When  you  have  conducted  the 
test  sufficiently  long,  compare  the 
cost  of  repairs  to  those  cylinders 
equipped  with  WATERTOWN 
COCKS  with  those  having  the 
standard  cock,  and  if  you  are  not 
convinced  that  the  WATER- 
TOWN  COCK  will  more  than 
save  its  cost  we  will  take  back  the 
cocks  you  bought  for  the  test  at 
the  price  you  paid  for  them. 

If  you  are  interested  enough  to 
make  this  test,  let  us  hear  from  you 
so  that  we  may  arrange  to  send 
you  the  proper  size  and  pattern 
cock  to  meet  your  requirements. 

Watertown  Specialty  Company 

WATERTOWN,  N.  Y. 
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»  GOULD  ^ 


OFFICES:  WORKS'- 

30EAST42d5T..N.Y.C.    AXLE  FORGE. DEPEW.N.Y. 
THE  ROOKERY.CHICAGO    MAILEABIE  IROH,DEPEW.  N.Y. 
DEPtW,  N.Y.  CAST  STEEL.DEPEW.N.Y. 


MANTTFACTTJREES  OF 

Gould  If.    C.   B.    Couplers. 

Gould  Vestibule*,  wide  and  narrow. 

Gould  Continuous  Platforms  and  Buffers  for  wood 

sills. 

Gould  Continuous  Platforms  and  Buffers  with 
steel  underframing. 

Gould   Steel   Platforms  with  Friction  Buffers. 

Gould  Friction  Draft  Gear  for  passenrer  equip- 
ment. 

Gould  Trap-Door  Rigging. 

Gould  Journal  Boxes. 

Gould  Malleable  Iron  Draft  Beama. 

Gould  Twin  Type  of  Draft  Gears. 

Gould  Tandem  Type  of  Draft  Gears. 

Xalleable  Iron  Castings,  scientiflcally  annealed. 

Car  and  Engine  Axles,  wrought  iron  or  open 
hearth  steel. 

Truck  Frames. 

Cast-Steel  Bolsters. 

Cast-Steel  End  Sills. 

Steel  Castings. 

Gould  Friction  Draft  Gear. 


i:  . 


SlhE: 


18^ 


Reduce  wheel  flange 
wear,  rail  wear  and 
train  resistance 

A.S+ucki  Co. 

Oliv€KBld^.,  Pittsbur^Pa. 


The    Biggest    Money 

Saver    in   any 

R.  R.  Shop 

Wm  Save  Its  Cost  in 
the  First  Three 
Months 


BUCKEYE 

FILE 

SHARPENING 

AND 

CLEANING 
MACHINE 


Uses  Compressed 
Air  or  Steam 


Ask  for  Bulletin  0 

THE  MACLEOD  CO. 

Bogen  Street  Cincinnati,  Ohio 


Travelers 


do  nut  patronize  the  roads  where  car  ven- 
tilation is  not  given  proper  attention   if 
they  can  possibly  travel  by  other;S. 
Roads  which  are  competing  for  passenger 
traffic- — successfully — use 

**GLOBE'*  VENTILATORS 

because  they  are  built  on  absolutely  scientific 
principles  and  of  the  best  materials.  Their 
ease  of  installation,  simplicity  of  construction 
and  efficient  service,  whether  the  car  is  stand- 
ing or  traveling  20  miles  an  hour,  recommend 
them  to  car  builders  and  designers.  Complete 
information  and  prices  on  request. 

Globe  Ventilator  Co., Troy,  N.Y. 
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BEST  SERVICE 

rpn  AN  be  secured  only  by  the  use 
iS^I    ^^  tools  of  proven  quality. 


The  superior  quality  of  NICHOL- 
SON FILES  has  been  knovvrn  to 
file  users  for  more  than  half  a 
century. 

This  superiority  has  been  brought 
about  by  the  use  of  highest  grade 
materials,  exclusive  methods  and 
an  intimate  knowledge  of  the 
requirements  of  file  users. 

Send  for  our  catalog  and  booklet 
**File  Filosophy."  They  will  in- 
terest you. 

i 

NICHOLSON  FILE  CO. 

Providence,  R.  I.,  U.  S.  A. 
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m 


m 
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THE  SIGNIFICANCE  TO   YOU  OF  THE  MEMBERSHIP  OF  THE 


MccKaaical  fti^ineer 

IN  THE  ASSOCIATED  BUSINESS  PAPER^S,  INC. 

^rOU  depend  upon   the  Railway  Mechanical   Engineer  for  unbiased  and  accurate 
•*-  reports  of  all  news  affecting  your  business  interests. 

Also,  you  give  heed  to  its  editorial  counsel  in  many  matters  of  considerable  conse- 
quence. You  have  a  right,  therefore,  to  know  about  the  policies  and  principles 
back  of  the  service  rendered  by  the  Railway  Mechanical  Engineer. 

The  membership  of  this  publication  in  the  Associated  Business  Papers,  Inc.,  means 
that  it  has  subscribed  to  and  follows  these — 


STANDARDS  OF  PRACTICE  OF  BUSINESS  PAPERS 


The  publisher  of  a  business  paper 
should  dedicate  his  best  efforts  to 
the  cause  of  Business  and  Social 
Service,  and  to  this  end  should 
pledge  himself. 

/        To  consider,   first,  the   inter- 
'^^^ests  of  the  subscriber. 

y       To  subscribe  to  and  work  for 
•^  •     truth  and  honesty  in  all  de- 
partments. 

9  To  eliminate,  in  so  far  as  pos- 
~^  sible,  his  personal  opinions 
from  his  news  columns,  but 
to  be  a  leader  of  thought  in  his 
editorial  columns,  and  to  make  his 
criticisms  constructive. 

A  To  refuse  to  publish  "puffs," 
'  •  free  reading  notices  or  paid 
"writeups";  to  keep  his  read- 
ing columns  independent  of  adver- 
tising considerations,  and  to  meas- 
ure all  news  by  this  standard:  "Is 
it  real  news?" 


/r       To  decline  any  advertisement 
~^*     which  has  a  tendency  to  mis- 
lead or  which  does  not  con- 
form to  business  integrity. 

/T      To   solicit   subscriptions    and 
^*     advertising    solely    upon    the 
merits   of   the   publication. 

7  To  supply  advertisers  with 
'  •  full  information  regarding 
character  and  extent  of  cir- 
culation, including  detailed  circu- 
lation statements,  subject  to  proper 
and   authentic  verification. 

O      To  co-operate  with  all  organi- 
^*     zations    and    individuals    en- 
gaged in  creative  advertising 
work. 

Q       To  avoid  unfair  competition. 

1/1     To    determine    what    is    the- 
^*  highest  and  largest  function 
of  the  field  which  he  serves, 
and  then  to  strive  in  every  legiti- 
mate way  to  promote  that  function. 


THE  ASSOCIATED  BUSINESS  PAPERS,  \^ 

The  International  Association  of  Trade,  Technical  and  Class  Publications 
220  WEST  42nd  STREET  NEW   YORK   CITY 
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